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   Foreword   

 This collection of case studies represents a companion volume to Lorna Tilley’s 
 Theory and Practice in the Bioarchaeology of Care  (2015) published in this same 
series,  Bioarchaeology and Social Theory . The one-two punch of these volumes 
cements the future of this paradigm-shifting approach in bioarchaeology. The con-
tinued working of the theoretical underpinning for approaching the notion of care-
giving in communities from both the deep past and more historical yesteryears 
provides a wealth of caveats, approaches, suggestions and confi rmations of what 
can be learned by asking the twin questions: How did severe ailments affect indi-
viduals, and were there caretakers involved? This follow-up volume offers a wholly 
new paradigm for the identifi cation, careful analysis and interpretation on tempo-
rally specifi c case by case, locality by locality, bases. With the publication of this 
edited volume, I do not think there will be any question that this theoretical frame-
work and methodological approach is here to stay and that it opens up new avenues 
of study into the lived experience of individuals in the past. 

 This volume also tests the rigour that was built into Tilly’s online index of care 
instrument that became available in 2014 (  http://indexofcare.org/intro.aspx    ). These 
studies demonstrate that the standardization of the approach permits a great deal of 
fl exibility and responsiveness to nuance and circumstance. Most of the chapters 
here expand upon, evaluate and redesign the approaches using a wide range of case 
studies both from the ancient as well as the historic periods of time and from loca-
tions all over the globe. Some case studies demonstrate the utility of using the index 
of care, while some of the chapters expand beyond the available empirical data into 
new theoretical and applied areas. Most importantly, several chapters explicitly 
explore the ethical dimensions involved in doing (and not doing) these kinds of 
critical inquiries into health, healthcare, human caregiving and the resiliency of 
individuals with severe morbidity burdens. 

 For example, readers will be able to emphasize with Worne’s study (Chap.   4    ) 
involving a detailed exploration of an elderly female who survived several trau-
matic injuries. She recovered while also dealing with a number of age-related 
degenerative conditions. The mapping of this woman’s life history on to the known 
clinical literature provides a profoundly nuanced and engaged interpretation of the 

http://indexofcare.org/intro.aspx
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kind of life she lived and some of the suffering she endured. Roberts’ study (Chap.   5    ) 
walks the reader through a case involving a middle-aged man with leprosy living in 
medieval England. Here we see the challenges of reconstructing care even with 
extensive archival and ethnohistoric information. 

 From susceptible children (Chap.   10    ) to the vulnerable elderly (Chap.   11    ), a 
range of challenges and possibilities are exposed in attempting to move beyond 
individuals to subgroups at risk within the larger population. Examining the forces 
and structural nature of the violence that often targets the most vulnerable, these 
chapters seek to integrate the broader societal institutions within which injuries and 
debilitations occur. The care for inmates in historic asylums in New York also dem-
onstrates the kinds of societal structures that can be implicated in producing bodies 
that are debilitated and injured (Chap.   13    ). In another case study, we see the vio-
lence underlying the lack of care given to injured participants in projects mandated 
by colonial rule (Chap.   12    ). New approaches by these authors led them to refi ne-
ments in how the index of care was operationalized and the other kinds of data that 
were brought to bare on the topic. 

 In all cases, rigorous science and empirical data underlies these approaches for 
delineating individuals with severe ailments and the care they may or may not have 
gotten. The integrated use of multiple methodologies involving ethnohistoric docu-
ments, clinical literature, historical sources and elaborated contextual information 
enriches each study’s potential. This collection of studies straddles the literature in 
palaeopathology and bioarchaeology but goes well beyond the approaches normally 
recruited to carry out studies. One of the more provocative messages in this volume 
is that bioarchaeologists and palaeopathologists have a moral duty to interrogate the 
past using these kinds of integrated methods and encompassing questions. To not do 
so greatly limits our ability to recognize past people’s full humanity.  

        Debra     L.     Martin   
 University of Nevada, Las Vegas  
 Las Vegas ,  NV ,  USA      

Foreword
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Chapter 1
Introduction: New Developments  
in the Bioarchaeology of Care

Lorna Tilley and Alecia A. Schrenk

Health is among the most important conditions of human life, 
and a critically significant constituent of human capabilities 
which we have reason to value.

(Sen, 2002, p. 660).

[O]ur response to the health needs of others embodies a wealth 
of information about ourselves and our community … It follows 
from this that where healthcare practice can be identified in the 
archaeological record it has the potential to provide 
important – and possibly unique – insights into the lives of 
those under study.

(Tilley, 2012, p. 39)

L. Tilley, Ph.D. (*) 
School of Archaeology and Anthropology, Australian National University,  
Canberra, ACT, Australia
e-mail: lorna.tilley@anu.edu.au 

A.A. Schrenk, M.A. 
Department of Anthropology, University of Nevada, Las Vegas, Las Vegas, NV, USA

The experience of serious illness or injury can have far-reaching consequences for 
both the individual and the community. At a personal level, disease impacts may 
range from temporary discomfort through to a permanent disability affecting any or 
all aspects of an individual’s life, including perception of self and the nature of rela-
tionships with others, the ability to participate in society in a way that is fulfilling 
and, in the worst case scenario, the capacity to manage basic tasks necessary for 
day-to-day independent living. At a population level, the effects of disease may be 
measured in increased rates of morbidity and mortality and reductions in average 
lifespan, with repercussions for political stability, economic performance, cultural 
activity, social practice and social relations.

Given the ubiquity of disease throughout human existence, and the potential con-
tribution that knowledge of the way disease operated in the past can make to our 
understanding of the way it operates in the present, it is easy to understand why the 
study of pathology is a popular focus for archaeologists and anthropologists. Within 
this focus on disease in the past, however, palaeopathology has concentrated on 

mailto:lorna.tilley@anu.edu.au
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increasingly technical description and diagnosis. It has stopped short of considering 
one integral behavioural component of the ‘health and disease’ equation – the provi-
sion of care to those suffering the impacts of pathology.

Putting this another way, palaeopathology has overlooked the distinctively 
human response to the presence of disease that is as equally ubiquitous throughout 
history, and as equally relevant for modern times, as the presence of disease itself. 
It is a truism that at some stage during our lives almost every one of us will experi-
ence the need for health-related care; many of us will require such care on more than 
one occasion, and some of us will require extensive, long term or recurrent care 
provision (IHME, 2016; World Health Organization, 2004). Health-related care 
provision, whether by family, friends, neighbours or within a more formal health-
care system, is critical to the way societies operate today, and it is very unlikely to 
have been different in the past. Yet it is only in the last five years that this subject 
has started to gain acceptance as a legitimate topic for archaeological research. 
Previously, some reports had contained occasional observations to the effect that 
evidence for survival, found in conjunction with evidence for severe pathology, 
indicated that an individual had likely received care – but this was never the main 
point of the corresponding study and, ironically, more effort overall may have been 
dedicated to arguing that neither the experience of disability, nor the provision of 
care, is accessible through the archaeological record (this observation is discussed 
in more detail in Chap. 2).

Work in bioarchaeology is now breaking down past paradigms of what is possi-
ble, making the identification and interpretation of past caregiving the centre of 
research effort, and using an evolving approach – the bioarchaeology of care – that 
is both responsive and rigorous to achieve this. In its broadest sense, the bioarchae-
ology of care refers to the process of analysing human remains, within, and with 
continual reference to, the parameters of the corresponding lifeways context, for the 
purpose of identifying and interpreting the experience of disability and of any asso-
ciated health-related caregiving. Because the willingness to give care, and the nature 
of the care given, is a product of the cultural, social, economic and physical environ-
ments in which this behaviour occurs, bioarchaeology of care theory argues that 
analysing the characteristics of caregiving may provide a route into past communi-
ties and cultures, group and individual (caregiver and care-recipient) identities, 
unattainable through other means. The first bioarchaeology of care study was pub-
lished in 2011 (Tilley & Oxenham, 2011). It was followed in early 2014 by the 
Index of Care, an online instrument developed to support the bioarchaeology of care 
methodology (Tilley & Cameron, 2014), and in 2015 by Theory and Practice in the 
Bioarchaeology of Care (Tilley, 2015), a book which details the foundations, devel-
opment and application of the bioarchaeology of care approach and which is part 
history, part theoretical argument, and part ‘user-manual’.

This present volume, New Developments in the Bioarchaeology of Care: Further 
Case Studies and Extended Theory, is a major milestone in bioarchaeology of care 
research. Its genesis lies in a symposium titled Building a Bioarchaeology of Care, 
which took place during the 2015 annual meeting of the Society for American 
Archaeology and which united an international and cross-disciplinary cast of scholars 
(from the USA, Europe and Australia) in applying their experience, perspective, 

L. Tilley and A.A. Schrenk
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style and expertise to considering health-related care provision in the past. Including 
the Introduction, there are 19 chapters in this book: fifteen represent expanded ver-
sions of symposium presentations, and three (Chaps. 5, 7 and 11) are invited contri-
butions from researchers unable to participate in this session. Chapter 2 provides a 
summary of the bioarchaeology of care approach up to the time of the symposium, 
and Chapter 19 draws out the significance for bioarchaeology of care development 
of the chapters that make up the body of the book. These latter - Chapters 3-18 - 
reveal the potential scope of a research focus on past care provision. They include 
case studies of care that date (variously) to prehistoric, precolonial and historic peri-
ods; novel applications of the bioarchaeology of care methodology; new directions 
for bioarchaeology of care theory; cross-disciplinary approaches to bioarchaeology 
of care analysis; and examination of the philosophical basis for, and ethical impera-
tives of, research into past care provision. Together, these chapters investigate, eval-
uate, refine and redesign concepts and practices in this new field of research.

To provide orientation for the reader, the ‘core’ 16 chapters are organised under 
three headings: (1) Case studies: applying and adapting the bioarchaeology of care 
methodology; (2) New directions for bioarchaeology of care research and (3) Ethics 
and accountability in the bioarchaeology of care. However, to some extent chapter 
allocation is arbitrary. For example, all ‘Case study’ chapters raise (different) issues 
with implications for aspects of method and/or theory; some of the case studies 
incorporate the type of ‘New directions’ envisioned under the second heading, and 
others touch on concerns belonging under the third heading. Case studies are grouped 
together on the basis that they are primarily focused on the experience of a single 
individual, but it would be a mistake to ignore the broader considerations they raise. 
Similarly, some of the chapters in the ‘New directions’ section use case study mate-
rial to illustrate their arguments, which, if expanded, might place them under the 
‘Case studies’ heading, and others hint at issues of ethical concern that might, with 
some enhancement, see them fall into the ‘Ethics and accountability’ category.

This Procrustean dilemma – the problem of slotting individual chapters into 
neatly bounded repositories – most likely arises because caregiving is one of the 
most integrated, complex and multifaceted of human behaviours. It is impossible to 
restrict research to an exclusive focus on one particular question, and even if this 
were possible, the answer would probably make little sense. This dilemma may, in 
part, also reflect the fact that bioarchaeological research into health-related care 
provision is such a recent undertaking that it lacks a substantial body of work to 
which reference can be made and, like explorers entering new territory, the authors 
in this volume have cast their nets wide.

 New Developments in the Bioarchaeology of Care: 
The Chapters

Chapter 2, by Lorna Tilley, provides background for the chapters that follow. It is the first 
substantive chapter, but it is primarily intended for readers coming to bioarchaeology of 
care analysis for the first time. Using examples from earlier research, it recapitulates 

1 Introduction: New Developments in the Bioarchaeology of Care
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the bioarchaeology of care approach and the role and content of the Index of Care; 
discusses the principles, scope and limitations of the bioarchaeology of care methodol-
ogy; and briefly considers the relevance of research into past caregiving to modern 
public debate.

 Case Studies: Applying and Adapting the Bioarchaeology 
of Care Methodology

In the first case study, Alecia A. Schrenk and Debra Martin (Chap. 3) apply the Index 
of Care to the remains of a severely disabled young woman from a Bronze Age site in 
the United Arab Emirates. Differential diagnosis suggests two equally likely candi-
dates for explaining indicators of pathology – one a congenital and the other an acquired 
disease. Both conditions could have resulted in broadly similar functional impacts 
by time of death, but age of onset and initial symptomatology would have been very 
different, and therefore features of the care provided, and possibly the attitudes towards 
caregiving, may have varied significantly. Uncertainty in diagnosis is common in pal-
aeopathology, and research into past caregiving will often have to work around this 
problem. The authors offer one approach for dealing with this quandary.

Both the second and third case studies apply the Index of Care to the remains of a 
(different) woman displaying serious pelvic injury, in addition to other traumatic and 
degenerative pathologies, recovered from sites in the late pre-contact period southern 
US (New Mexico and Tennessee, respectively). Alyssa Willett and Ryan Harrod 
(Chap. 4) consider the case of a young female who suffered extensive trauma (likely 
as the result of violence) that permanently limited her mobility and compromised 
participation in traditional work-related and cultural activities. Concluding that their 
subject received support along a continuum from emergency care to rehabilitation, 
they use ethnographic data to discuss care options. Heather Worne (Chap. 5) exam-
ines the case of an older woman, who survived multiple, activity-limiting, traumatic 
injuries which would have necessitated care and whose recovery was likely compli-
cated by age-associated degenerative factors. Worne examines the implications of 
deliberate versus accidental cause of injury for interpreting care provision in the con-
text of the role and status of older females in the subject’s community.

This description makes the two studies appear very similar, but nothing is further 
from the truth. Because the subjects are different women, from different lifeways, it 
is inevitable that the experience of each will also be different. While both studies 
situate their subjects within their corresponding lifeways, and both emphasise the 
use of clinical information in estimating disability impact, the approaches taken to 
analysis and the interpretations of the results of this analysis are quite distinct. 
A bioarchaeology of care approach demands much more than quantitative description, 
and all researchers will bring their own personal perspectives, interests and goals to 
their work; these two case studies illustrate the richness that can result from this.

Chapters 6, 7 and 8 move bioarchaeology of care research into the historic period, 
allowing use of documentary sources to help inform understanding of the context of 
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caregiving. In Chap. 6, Charlotte Roberts applies the Index of Care to the case of a 
middle-aged man from late Mediaeval England diagnosed with lepromatous lep-
rosy. Roberts is cautious about the extent to which it is possible to assess disability 
and consequent need for care on the basis of skeletal lesions alone, emphasising the 
importance of remembering that individuals respond individually to the experience 
of disease and that therefore only the minimum effects of any disease can ever be 
assumed. This study demonstrates that, although there can be no ‘one size fits all’ 
answer in a bioarchaeology of care analysis, discussion of likely disease impact and 
possible care provided can be both nuanced and convincing.

In Chap. 7, Magdalena Matczak and Tomasz Kozłowski present two subjects 
from different sites in Mediaeval Poland. Both are adult females, one diagnosed 
with lepromatous leprosy and the other with gigantism, and both had also sustained 
and recovered from moderately serious traumatic injury(ies) some time prior to 
death. The authors develop a detailed osteobiography for each subject. They then 
use the evidence of each woman’s mortuary treatment, combined with consideration 
of what this may suggest about the social status of the subject and/or perceptions of 
her disabled state, to reflect upon both the nature of possible care provided and the 
contemporary understandings of disease.

Gerald Conlogue, Mark Viner, Ronald Beckett, Jelena Bekvalac, Ramon 
Gonzalez, Melinda Sharkey, Kenneth Kramer and Brenda Koverman (Chap. 8) 
apply the Index of Care in analysing the remains of a mature adult male that date to 
late eighteenth to early nineteenth century London and which display evidence of 
severe spinal deformity and other physical anomalies. This collaboration includes 
specialists in imaging, medicine, bioarchaeology, forensics and orthopaedics. 
The team’s combination of expertise has produced an historically and socially con-
textualised analysis of disease and its likely impact on function that is rich in con-
tent and meticulous in detail, and which illustrates the power of a multidisciplinary 
approach in researching past care provision.

In the final chapter of this section Sarah Jolley and Danielle Kurin (Chap. 9) pres-
ent the likely experience of a young male from the conflict-ridden Late Intermediate 
Period in Peru, whose remains display multiple healed trepanations as well as evi-
dence for survival following severe postcranial trauma. As part of their case study, 
the authors provide a comprehensive overview of the physical and behavioural 
implications of traumatic brain injury, trepanation surgery and post- surgical rehabili-
tation. They also use their description of the contemporary social and political life-
ways as a platform for considering the way that ‘care’ might be conceptualised (and 
its motivations understood) within a context of organised violence.

 New Directions for Bioarchaeology of Care Research

To date, bioarchaeology of care analyses have relied exclusively on skeletal 
 evidence in identifying likely candidates for receipt of care. Ken Nystrom and Dario 
Piombino-Mascali (Chap. 10) make a commanding case for extending the 
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bioarchaeology of care approach to mummified remains. The number of pathologies 
that manifest in bone is limited. Evidence from preserved soft tissue offers the prospect 
of being able to identify a much wider range of disease conditions likely to have 
required care and, in some cases, even the opportunity to identify traces of the actual 
treatment provided – such as evidence for consumption of substances with known 
medicinal properties, use of therapeutic topical applications, or tattooing in loca-
tions associated with disease symptom manifestation. In brief, this chapter provides 
the groundwork for a promising new area of bioarchaeology of care research.

Chapters 11 and 12 argue the benefits of focusing bioarchaeological research 
into disability and care on specific sectors of the population – albeit those from 
opposite ends of the demographic spectrum. Focusing on the experience of children, 
Marc Oxenham and Anna Willis (Chap. 11) discuss the complex question of distin-
guishing between ‘normal’ altricial care and specifically health-related care, par-
ticularly in infancy and early childhood. The authors ask whether, in the situations 
of elevated child morbidity and mortality often characterising prehistoric communi-
ties, the bioarchaeology of care model could be used to explore provision of care to 
children at a population level, and they employ data from the Vietnamese Neolithic 
community of Man Bac and other contemporary east Asian sites to assess the feasi-
bility of doing this.

In a theory-driven chapter, Rebecca Gowland (Chap. 12) identifies another spe-
cific population likely to reward a dedicated bioarchaeology of care focus – the 
elderly, an often neglected group in archaeology, which, when thought about at all, 
is often thought of as in need of ‘special’ care by virtue of the frailty we often auto-
matically associate with old age. The author discusses concerns commonly linked 
to the health, safety, disability and care of the elderly (highlighting the elderly’s 
vulnerability, past and present, to neglect and abuse). She also addresses the issue of 
power dynamics between care-recipient and caregiver, especially relevant to the 
experience of the elderly who may end up being looked after by family members 
over whom they once had authority. Central to her thesis, Gowland argues that, for 
elderly subjects in particular, a life course perspective is essential for understanding 
the interplay between impairment and identity.

Julie Wesp engages with one of the most problematic concerns in reconstructing 
care practice based predominantly on physical evidence from human remains. 
Where disease impact can be estimated in terms of bodily dysfunction, then identi-
fication of broad parameters of the care required can be defended. However, 
 psychological, emotional and spiritual forms of caregiving, invisible in the archaeo-
logical record, may be equally essential for the individual concerned. In Chap. 13, 
the author demonstrates how (bio)archaeology might be able to identify these intan-
gible aspects of care, situating discussion in the period when Christian institutions 
responsible for providing both medical and spiritual care were being established in 
the early post-contact Americas. Wesp refers to skeletal remains from the first hos-
pital established in Mexico for the treatment of the indigenous population, as well 
as historical sources, to discuss physical and religious care provision, and the way 
this may have been perceived and received by patients.
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Most bioarchaeology of care research to date has concentrated on identifying need 
for care, the detail of the probable care provided, and the broader social implications 
of this care. In Chap. 14, Lori Tremblay Critcher describes a modified version of the 
bioarchaeology of care model that she developed with the aim of assessing, at both 
individual and population levels, the efficacy of the care received by the inmates of 
historic period institutions providing long term treatment and shelter. She applies the 
adapted methodology to data collected previously at the Rome State Custodial 
Asylum (New York), where she analysed the remains of patients making up part of 
the asylum population in the early decades of the twentieth century. The author dis-
cusses the results of the first test of her new approach, reporting on its strengths and 
weaknesses and identifying areas for future refinement.

Chapter 15 presents an ambitious proposal – the development of a potentially 
predictive, biocultural model for helping to explain the evolutionary origins and the 
operation of health-related care behaviours. Employing modern hunter-gatherer 
social systems as a proxy for early modern human forms of social organisation, 
Marco Milella uses published data on modern hunter-gatherer group environment, 
demography, mobility and epidemiology to test relationships between these variables 
and infant and juvenile mortality rates. He suggests that lower mortality in some 
circumstances may be an indicator of caring or nurturing practice.

In Chap. 16, Andrew Wilson, Keith Manchester, Jo Buckberry, Rebecca Storm 
and Karina Croucher describe Digitised Diseases, an open access online resource 
providing three-dimensional images of chronic disease manifestations in bone, with 
brief text explanations alongside these. A major goal of Digitised Diseases is to help 
achieve a wider understanding of public health in the past through supporting 
research into the clinical and social implications of the lived experience of disease. 
One of the particular strengths of this application is its ability to help researchers 
visualise the effects of disease on bone, which in turn helps in identifying the pos-
sible range of a particular pathology’s impact on functional capability – making it a 
valuable practical tool in bioarchaeology of care research.

 Ethics and Accountability in the Bioarchaeology of Care

This last section of the book comprises two chapters that ask the reader to think 
about the intellectual and ethical responsibilities which accompany any research 
effort touching on aspects of human experience.

In Chap. 17, the philosopher David Doat renders transparent the assumptions, 
values and beliefs that underlie past objections to the archaeological inference of 
care, then subjects the bioarchaeology of care methodology to the same systematic 
scrutiny to test the resilience of the principles on which it is based. The author argues 
that (bio)archaeologists have a moral duty to provide an account of the past that offers 
a more balanced representation of our ancestors, pointing out that those with disabilities 
are often written out of the (pre)historic record, and certain ‘softer’ behaviours, such 
as caregiving, are overlooked. At the same time, he asserts that it is archaeologists’ 
moral responsibility to ensure this account is as accurate as possible.
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In Chap. 18, David Mennear, author of a popular bioarchaeological blog, urges 
bioarchaeology of care researchers to recognise that clear, inclusive, two-way, public 
communication of research findings is an ethical responsibility. Noting widespread 
community interest in archaeological research, Mennear points out that information 
about past experience of disease, disability and care has a particular relevance for 
many people, and argues that every effort should be made to share acquired knowl-
edge on this subject matter in the public domain. The author offers practical advice 
on using effective and easily accessed social media, as well traditional media and 
education outreach strategies, to address the widest possible audience.

 Conclusion

In the final chapter, Jane Buikstra (Chap. 19) situates the bioarchaeology of care 
approach generally, and the contents of this book in particular, within the wider 
practice of bioarchaeology. There is no-one better placed to do this: it was Buikstra 
who, 40 years ago, first defined the discipline of bioarchaeology (Buikstra, 1977), 
and she has since been a leading figure in this new discipline’s exponential growth 
in research output and influence (Rakita, 2014). The author discusses the history 
and impact of the bioarchaeology of care model and briefly reviews all chapters, 
concluding that, collectively, these contribute substantially to advancing the bioar-
chaeology of care methodology.

 Common Themes, Shared Concerns, and New Horizons

New Developments in the Bioarchaeology of Care: Further Case Studies and 
Extended Theory presents the reader with original and wide-ranging content. 
Chapters are innovative in approach and argument, and they consolidate, add to, and 
expand upon, existing achievements in bioarchaeology of care research. Many of 
the authors challenge traditional perceptions of what is possible and what is permis-
sible in archaeological research, either by their choice of subject matter or the way 
they choose to address it, and this opens the door for exploring an even greater 
diversity of issues in relation to the giving and receipt of care in the past.

Several themes appear repeatedly across chapters, although sometimes these 
themes are implicit rather than explicit. A handful of examples are identified below.

The first of these examples is the theme of ‘motivation for caregiving’. How do 
we explain, however imprecisely, why people in the past provided health-related 
care? In many of the cases that are archaeologically visible the support required was 
costly in terms of effort and emotion, and in at least some of these cases there may 
have been little prospect for (complete) recovery. All chapters in this book address 
some aspect of the ‘motivation for care’ enigma, from the first case study by Schrenk 
and Martin (Chap. 3), who observe that elements of the motivation for Lesley’s care 
would very likely have differed depending upon whether she experienced a congenital 
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or an acquired disease, to the chapter by Mennear (Chap. 18), which notes an avid 
public interest in understanding how the willingness to provide care in the past sits 
with modern practice. Wesp (Chap. 13) discusses the balance between the twin 
motivations of ‘saving the soul’ and ‘curing the body’ that defined the care provided 
to the indigenous people of Mexico under early Spanish colonial rule; in looking at 
ways to assess the efficacy of past institutional care Tremblay Critcher (Chap. 14) 
incorporates the formal goals of an institution (these are arguably a formal expres-
sion of ‘motivation’) in design of evaluation criteria; Oxenham and Willis (Chap. 12) 
focus on cultural practices – and perforce the social motivations behind these – for 
the health-related care of infants and children; and in developing a biocultural model 
for explaining care, Milella (Chap. 15) offers an evolutionary explanation for factors 
‘motivating’ selection of caregiving behaviours. From a different perspective, the 
accumulation of knowledge and the hands-on skills development reflected in trepa-
nation surgery (Jolly and Kurin, Chap. 9), as well as in traditions of therapeutic tat-
tooing and pharmaceutical remedies (Nystrom and Piombino-Mascali, Chap. 10), 
also speak to societies’ ‘motivations’ in investing in health-related care for (certain 
members of) the community.

A second common theme revolves around the ‘need for rigour in research’ into past 
caregiving. While all chapters in this volume are, in practice, rigorous, some identify 
the importance of this requirement directly. For example, Doat (Chap. 17) emphasises 
the responsibility of researchers to be constantly aware of, and account for, the influ-
ence of personal values and potential resulting bias in their analyses; Roberts (Chap. 6) 
and Conlogue et al. (Chap. 8) are explicit in arguing the need for conservatism in 
assessment of disease impact and interpretation of this impact; and Wilson et al. 
(Chap. 16) present the online application Digitised Diseases as an aid for increased 
accuracy in visualising disease impact in bioarchaeology of care research.

A third theme is that of ‘care in the context of violence’. How do we approach a 
situation in which the probable caregivers may well have perpetrated the violence 
causing the injury that required care? Gowland (Chap. 12) discusses this paradox in 
relation to the elderly as a demographic group, and Willett and Harrod (Chap. 4) and 
Worne (Chap. 5) identify this as a possible issue in their respective case studies. 
Wesp (Chap. 13) notes that the indigenous patients cared for in the Hospital Real 
San José de los Naturales likely suffered injuries as a result of enforced participa-
tion in dangerous work projects mandated under colonial rule; these patients might 
be characterised as victims of structural rather than interpersonal violence (Klaus, 
2012). In their case study of one individual surviving multiple incidents of trauma, 
Jolly and Kurin (Chap. 9) broaden discussion to specifically address the intersection 
between violence and care.

A fourth theme – perhaps a better term might be ‘emerging practice’ – is the use 
of ethnographic, ethnohistoric and historic sources of information where these are 
available. Most of the bioarchaeological studies into past care provision undertaken 
prior to those featured in this volume have centred on individuals from prehistoric 
contexts. The chapters by Willett and Harrod (Chap. 4), Worne (Chap. 5), Roberts 
(Chap. 6), Conlogue et al. (Chap. 8), and in particular those by Matczak and 
Kozłowski (Chap. 7) and Nystrom and Piombino-Mascali (Chap. 10), demonstrate 
the valuable contribution that ethnographic and historic materials can make to a 
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bioarchaeology of care analysis, both by helping to elaborate a detailed and con-
vincing context and by enriching the scope of interpretation.

A fifth and final example of a recurrent theme is that of ‘using the past to inform 
the present’. In that this is one of the intrinsic goals of all (bio)archaeological and 
historical research, once again all chapters qualify for mention here. However, some 
chapters address this concern explicitly. For instance, Mennear (Chap. 18) puts this 
goal front and centre of his chapter; Doat (Chap. 17) and Gowland (Chap. 12) are 
almost equally as explicit in promoting this aim; and Roberts (Chap. 6) is unam-
biguous in drawing links between past and current healthcare philosophy and 
practice.

This volume is an important resource for all scholars interested in how health and 
disease are conceptualised, experienced and managed, whatever their discipline and 
in whatever period of time their interests lie. Together with Theory and Practice in 
the Bioarchaeology of Care (Tilley, 2015), it provides a springboard for future 
research into past disability and care.
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    Chapter 2   
 Showing That They Cared: An Introduction 
to Thinking, Theory and Practice 
in the Bioarchaeology of Care                     

     Lorna     Tilley     

          Introducing the Bioarchaeology of Care Approach 

  Eleven thousand years ago  Romito 2  , born with  acromesomelic dysplasia   (a rare 
and particularly limiting form of  dwarfi sm  ), lived to early adulthood in a hunter- 
gatherer community in the mountains of southern  Italy  . Seven thousand years later, 
around 4000BC,  Man Bac Burial 9 (M9)   survived with juvenile-onset quadriplegia 
for around a decade while living in a sedentary  coastal   community in northern 
 Vietnam  . These young men came from different social, economic and physical 
environments, and experienced different challenges, but both required health-related 
 care   – albeit very different forms of  care   – in order to achieve their corresponding 
age at death (Frayer, Horton, Macchiarelli, & Mussi,  1987 ; Frayer, Macchiarelli, & 
Mussi,  1988 ; Tilley,  2015a ,  2015b ; Tilley & Oxenham,  2011 ). 

 When examining archaeologically recovered remains it is common to discover 
evidence indicating that an individual experienced one or more episodes of dis-
ease – short or long-lasting, congenital or acquired, acute or chronic, resolved or 
unresolved – during their lifetime. Such fi ndings are unsurprising, given the ubiq-
uity of disease throughout human history. Sometimes, however, this evidence speaks 
to a lived experience of pathology likely to have seriously compromised an indi-
vidual’s ability to function independently or to participate appropriately within their 
physical and cultural setting. In such circumstances it is justifi able to infer that, over 
a period of time, this person received a level of health-related  care   to assist them in 
managing the impacts of disease. 

 Looking after those who are affected by illness or injury is one of the most com-
mon of human behaviours. It can also be one of the most complicated, physically 
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demanding and psychologically stressful. Moreover, the characteristics of the  care   
given (and the willingness to give this care in the fi rst place) refl ect not only the 
 motivations   and commitment of the carers themselves, but also the values, tradi-
tions, experience, knowledge, beliefs, skills, resources, politics, economy and 
organisation of the society in which  care   occurs (Hofrichter,  2003 ; Pol & Thomas, 
 2001 ). An instance of caregiving can be envisioned as a narrative with a beginning, 
which is the onset of the condition that elicits  care  , a middle, which comprises the 
activities that make up the  care   itself, and an end – the point at which, for whatever 
reason, this care ceases. If an archaeological focus on care practice allows us to read 
just a portion of this narrative, then it may offer insights into past lifeways that are 
otherwise inaccessible. 

 The  bioarchaeology of care   is an approach developed to tease out the broader 
implications of health-related  care    provision  . It provides a framework for case 
study-based research into past  care  , built on a foundation of theory that combines 
elements drawn from a range of archaeological sub-disciplines and schools of 
thought (including post-processualist, social, cognitive and mortuary archaeolo-
gies, and  palaeopathology  ), with additional elements borrowed from non-archaeo-
logical disciplines relevant to consideration of caregiving behaviours (such as 
nursing, clinical medicine, philosophy, sociology and psychology) and adapted to 
the demands and limitations of archaeological – more specifi cally, 
 bio archaeological – method. 

 This framework also offers a clearly defi ned and systematic process for identify-
ing, ordering, analysing and interpreting information. The bioarchaeology of  care   
 methodology   divides analysis into four stages, each building on the contents of the 
one(s) preceding it and creating a structure that encourages logic, rigour and trans-
parency. In  Stage 1  , the researcher assembles information about the individual, their 
disease and their lifeways; in  Stage 2  , the researcher examines possible clinical and 
functional impacts of the individual’s disease within the lifeways described in Stage 
1, and decides whether an argument for  disability   requiring  care   provision can be 
made; in  Stage 3  , the researcher develops a model of the care likely provided in 
response to the impacts posited in Stage 2 and within the lifeways context estab-
lished in Stage 1; and in  Stage 4  , the researcher attempts to deconstruct the rationale 
for the proposed ‘ model of care  ’ and then reconfi gure the components of this rea-
soning, juxtaposing what is reasonably well established against what has been 
inferred in seeking to gain a new understanding both of the community providing 
 care   and of the person receiving it. 

 This chapter provides a background for the chapters that follow, introducing 
some of the thinking behind the early development of the  bioarchaeology of care 
approach   and outlining what a  bioarchaeology of care analysis   entails. It is written 
from the perspective of research undertaken on skeletal materials from prehistoric 
contexts, but theory and method are equally relevant to research using preserved 
 soft tissue remains   (see Nystrom and Piombino, this volume) and to research using 
remains from historic periods (see Roberts, Matczak and Kozłowski, Conlogue 
et al., Wesp, and Critcher, various chapters this volume). 

L. Tilley



13

 The remainder of this section of the chapter briefl y describes the role and format 
of the  Index of Care  , an instrument developed to support application of the bioar-
chaeology of care methodology. The chapter then proceeds to identify some of the 
principles and parameters defi ning the bioarchaeology of care approach, before 
walking the reader through the four stages of the bioarchaeology of care methodol-
ogy, using material drawn from the case studies of  M9   (Fig.  2.1 ) (Tilley,  2015a ; 
Tilley & Oxenham,  2011 ) and  Romito 2   (Fig.  2.2 ) (Tilley,  2015b ) to demonstrate 
how analysis works in practice. (For full details of the bioarchaeology of care 
approach, including development of the Index of Care, see  Theory and Practice in 
the Bioarchaeology of Care  – Tilley,  2015a ).

    The fi nal section of the chapter briefl y raises two fundamental philosophical 
questions arising from a focus on  care  : how might research into past caregiving 
behaviours contribute to our knowledge of self and society, and what  ethical consid-
erations   should be observed when undertaking bioarchaeology of care research? 

  Fig. 2.1     M9   remains in situ ( left ), and schematic summarising M9’s skeletal preservation ( right  – 
 black  represents missing portions – adapted from Oxenham et al.,  2009 ) (Image by Lorna Tilley)       
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    The  Index of Care   

  The Index of Care is an instrument designed to help researchers work through a 
bioarchaeology of care case study, and in form and content it encompasses the the-
ory on which the bioarchaeology of care approach is based (Tilley & Cameron, 
 2014 ). It is an open-access, non-prescriptive, web-based application (  www.indexof-
care.org    ) divided into four linked modules, or ‘Steps’, which correspond to the four 
stages of the bioarchaeology of care methodology; each  Step   contains a series of 
worksheets designed to assist in identifying and evaluating information relevant to 
these stages. (Appendix 1 contains the Index of Care web application workfl ow 
diagrams for reader ease of reference.) The Index provides a means of recording 

  Fig. 2.2     Romito 2   remains ( left ) (image courtesy of David Frayer), and schematic by the author 
( right ) summarising skeletal preservation, based on the description of Romito 2 by Mallegni and 
Fabbri ( 1995 ):100, 125–127 –  black  represents missing portions. Frayer et al. ( 1987 ,  1988 ) were 
unable to access certain elements of Romito 2’s remains, explaining the discrepancy between pho-
tograph and schematic (Tilley,  2015b ). Fragments of 4 right and 6 left ribs were also recovered but 
are not included in the graphic       
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information, observations, inferences and conclusions in a systematic manner that 
facilitates a continuous review of research procedure and its underlying rationale. 

 The Index of Care can be conceived of as ‘operationalising’ the bioarchaeology 
of care methodology, but it is  not  a join-the-dots formula for analysis. Every indi-
vidual receiving  care  , and every circumstance in which care is given, are unique, 
and this is clearly illustrated in the examples of  M9   and  Romito 2  . The evidence 
considered in deciding on the likely presence of disability requiring care, the likely 
 care   given and the likely signifi cance of this care will often be open to competing 
interpretations. It will be up to the researcher to decide which interpretation is the 
most plausible and, where interpretation is disputed, to justify the choices made .   

    The Bioarchaeology of Care: Principles, Defi nitions, 
Caveats and Constraints 

     Principles   

  The core principle of research into past disability and  care   is that it is quintessen-
tially bioarchaeological (Buikstra & Beck,  2006 ). Although the evidence that trig-
gers a bioarchaeology of care analysis is bioanthropological, the full signifi cance of 
this evidence cannot be realised without continuous reference to, and testing against, 
what is known about the archaeology – the material culture, social and economic 
practices, and physical setting – of the time and place in which  care   occurred. Some 
basic symptoms of a particular pathology may be biologically determined, but the 
concepts of ‘health’ and ‘disease’ are likely to be defi ned very differently in differ-
ent cultures and at different times in history. At both a societal and an individual 
level, the experience of disability and the detail of the  care   response will derive 
much of their form, content and meaning from their context (e.g. Levin & Browner, 
 2005 ; Martin & Horowitz,  2003 ; Scheper‐Hughes & Lock,  1987 ). 

 The second organising principle in bioarchaeology of  care   analysis is the 
acknowledgement of agency as central to all aspects of health-related care behav-
iours.  Care   provision typically consists of a sequence of actions taken over a period 
of time (however brief this period may be), and these actions always involve intent; 
both those giving  care   and those benefi tting from care act on the basis of choices 
made and options rejected.  Care   is not a default response, which is precisely why it 
provides such a useful window into the past. 

 While most would concur that care givers  exercise agency, the proposal that  care   
recipients also exercise agency may be less intuitive. Bioarchaeology of care analy-
sis approaches human remains displaying evidence of disability as representing both 
‘subject  and  object’ or ‘actor  and  artefact’. Actor, because these remains represent a 
once-living person challenged by disability, and artefact, because the disease indica-
tors prompting inference of disability exist by virtue of that  care   which allowed the 
person to survive, minimally for the time taken for these disease  indicators to regis-
ter. But the person receiving care is not passive. Recipients’  negotiation of, contribu-
tion to, and cooperation with their  care   is integral to its design and its outcomes .  
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     Defi nitions   

  What the concept of disability comprises, and whether we can have confi dence in 
the retrospective identifi cation of disability, are central concerns for bioarchaeology 
of care analysis. For this reason it is important to defi ne what is meant when talking 
about ‘disability’, and to acknowledge the historical debate surrounding use of this 
term in archaeology. 

 A quarter of a century ago, Dettwyler ( 1991 ) argued that disability cannot be 
identifi ed in the archaeological record because it is, above all, a  social  phenomenon. 
Confl ating  care   (behaviour) with  compassion   (motivation) she critiqued attempts to 
identify either of these on the basis of archaeological evidence alone, asserting that 
there can be no justifi cation for

   drawing conclusions either about the quality of life for disabled individuals in the past or 
about the motives or attitudes of the rest of the community from skeletal evidence of physi-
cal impairment  (Dettwyler,  1991 , p. 375). 

   Dettwyler’s ( 1991 ) position refl ects one of the central tenets of western disability 
politics in the last decades of the twentieth century – rejection of a medical model 
of disability in favour of theorising disability as a predominantly sociopolitical cre-
ation – and her widely cited article was infl uential in discouraging (bio)archaeologi-
cal research into disability and  care   for almost 20 years (Tilley,  2015a , pp. 43–48; 
for detailed refutation of Dettwyler’s arguments see Doat, Chap.   17     this volume). 
The view of disability as a wholly social construct is now repudiated by most dis-
ability theorists. This stand ‘fails to capture the complexity of disabled people’s 
lives’ (Shakespeare,  2008 , p. 11), and by denying the very real physical or ‘medical’ 
impacts of disease it disempowers, and may even belittle, the person who is forced 
to confront these (Shakespeare,  2006 ,  2008 ; Vehmas,  2008 ), which was, of course, 
the very opposite of its intention. Disability is now accepted as resulting from a 
combination of biological, psychological and social factors, and in general this is 
refl ected in present-day social policy, if not always in practice (Bickenbach, 
Chatterji, Badley, & Üstün,  1999 ; Shakespeare,  2006 ; WHO,  2003 ;  2011a ; for fur-
ther discussion see Doat, Chap.   17     this volume). 

 The bioarchaeology of care approach follows the World Health Organisation 
(WHO) in defi ning disability as a state arising from  impairment   in body function or 
structure, associated with  activity limitations   and/or  participation restrictions  , and 
given specifi c meaning in relation to the context in which disease is experienced 
(WHO,  2011a ,  2011b ). This defi nition establishes disability as produced through 
interaction between the physical features of pathology and the social and physical 
environments in which disease is experienced, and is the basis for Stage 2 bioar-
chaeology of  care   analysis. 

 ‘Health-related  care  ’ is defi ned in bioarchaeology of care research as the delivery 
of assistance to an individual experiencing short-, medium- or long-term disability 
arising from pathology. It is conceptualised along a continuum extending from 
‘ direct support’  , which refers to the more labour-intensive forms of caregiving in 
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circumstances where an individual is mostly or wholly reliant on others, to 
 ‘ accommodation of difference  ’ – the adoption of strategies that make it easier for 
someone to take their place in the community when disease renders what is viewed 
as ‘normal’ participation diffi cult or impossible. These forms of  care   are not mutu-
ally exclusive. While  accommodation of difference   is usually less hands-on than 
direct support it may be equally necessary for an individual’s survival, and a person 
may require both forms of  care   either simultaneously or sequentially, in response to 
the same, or different, diseases. One of the important implications of this ‘contin-
uum’ defi nition of  care   is that the disease experience suggested by skeletal evidence 
need not have resulted in total disability, nor have been lifelong and/or ultimately 
fatal, in order to qualify for bioarchaeology of  care   analysis. 

 The fi ne detail of  care   will always depend upon the nature of disability, features 
of the lifeways context in which disability occurs and individual care-recipient char-
acteristics. However, as will be discussed in describing Stage 3 analysis, there are 
certain requirements in those caregiving practices that correspond to the ‘direct sup-
port’ end of the  care continuum   that are largely independent of contextual factors. 
Where evidence for survival suggests direct support it may be possible to infer some 
basic components of this  care   with a degree of confi dence .  

     Caveats   and  Constraints   

   Many of the ‘caveats and constraints’ encountered in bioarchaeology of care 
research arise from reliance on osteological and/or dental indicators to identify the 
presence and nature of disease. Relatively few diseases (other than bone fracture, 
periodontal pathology and degenerative joint conditions) register in bone, and even 
those that do have this potential will do so, on average, only 10–20 % of the time 
(Ortner,  2009 , p. 328). In many potentially debilitating diseases the average fre-
quency of skeletal involvement may be even lower – for example, diagnostic mark-
ers occur in only 1–5 % of cases of  leprosy  ,  syphilis   and  tuberculosis   (Ortner,  2003 , 
pp. 112–115; see Roberts, Chap.   6     this volume, for further discussion in relation to 
leprosy). Skeletal responses to disease are generally limited in expression. In the 
absence of a distinctive pattern of response, diagnosis may be diffi cult or impossi-
ble, and the ability to identify a specifi c disease and/or stage of disease is further 
compromised when remains are incomplete or poorly preserved – as they so often 
are (Ortner,  2003 ; Waldron,  2009 ). Other than in cases of trauma, skeletal involve-
ment usually occurs in advanced or chronic phases of disease; this means that those 
who experienced disease, but either recovered or died before bone was affected, 
cannot be identifi ed from the archaeological record as having experienced pathol-
ogy (Ortner,  2009 ; Wood, Milner, Harpending, & Weiss,  1992 ) – or as having 
required and received  care  , for that matter. 

 Furthermore, every individual responds to disease symptoms, even symptoms of 
the  same  disease, in their own way, refl ecting individual biology, psychology, and 
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personal, social and cultural life experience (Bowling,  2002 ; Jylhä,  2009 ; Roberts, 
Chap.   6     this volume). This variability in individual response means that in a 
 bioarchaeology of care analysis there can be no presumption of an  in variable 
 relationship between pathology and its consequences for the subject; any impact 
claimed must be freshly argued in each case. 

 Finally, and in addition to the points made earlier, archaeology rarely provides us 
with a representative sample of a population – and this is especially the case when 
working with remains from prehistoric sites. Any assessment of the burden of dis-
ease within a particular community will almost inevitably be broad-brush at best – 
even under the most favourable conditions. 

 If we cannot achieve an accurate picture of disease prevalence then it is clearly 
impossible to estimate the need for  care   at a population level, but we can be confi -
dent that such need existed (see Oxenham and Willis, Chap.   11     this volume). There 
is evidence for human experience of systemic infection, trauma and congenital dis-
ease from Middle Palaeolithic times onwards (e.g. Berger & Trinkaus,  1995 ; Cohen 
& Armelagos,  1984 ; Cohen & Crane-Kramer,  2003 ; Roberts & Manchester,  2005 ; 
Steckel & Rose,  2002 ). Many of the incapacitating infectious diseases that we con-
front today date back thousands of years; for example, the fi rst case of  tuberculosis   
in humans has been dated to 9000 BP (Hershkovitz et al.,  2008 ), experience of 
 malaria   may extend back 10,000 years (Ewald,  2003 ) and evidence for  chronic 
respiratory tract infection   is present in South American mummies dating from 8000 
BP to colonial times (Allison,  1984 ). Ortner ( 2003 ) calculates that in ‘typical 
archaeological human skeletal samples about 15 % of burials will show evidence of 
serious disease’ (Ortner,  2003 , p. 112). 

 Ethnographic studies of disease in pre-industrial  communities   may also be useful 
in considering past levels of need for health-related  care   provision. Sugiyama 
( 2004 ), for example, records high rates of illness and injury in Amazonian hunter- 
gatherer communities, the majority of these conditions manifesting in soft tissue 
and, in 65 % of those reporting disease, resulting in an inability to participate in 
community activity for periods of over 30 days. He concludes that without care, 
many in this latter category would have died (Sugiyama,  2004 , pp. 382–384). 
Comparable rates and levels of morbidity (and sometimes caregiving) have been 
reported in other pre-industrial communities in Africa, Papua New Guinea and Asia 
and South America (Frankel,  1986 ; Hewitt,  2003 ; Kaplan, Hill, Lancaster, & 
Hurtado,  2000 ; Lewis,  1975 ). Extending consideration to the  global burden of dis-
ease   also produces comparable fi ndings (WHO,  2004 ,  2011b ). In recent epidemio-
logical analyses, the World Health Organization ( 2011b , pp. 27, 289) reported that, 
at any one time, approximately 15 % of adults worldwide experience signifi cant 
diffi culties in everyday functioning resulting from physical and/or psychological 
disease; as in Sugiyama’s ( 2004 ) study, many of the diseases responsible primarily 
affect soft tissue and would therefore be invisible in the skeletal record. Caution is 
required when extrapolating from the present to the past, but it seems reasonable to 
assume a rough equivalence in levels of experience of disease (although not neces-
sarily of the  same  diseases) and disability over time – and therefore most likely a 
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similar equivalence in level of general demand for health-related  care  . We will never 
be able to quantify this demand with any precision, however. 

 The caveats and constraints identifi ed earlier lead to three observations. First, 
bioarchaeology of care research, and particularly research involving prehistoric 
remains, will usually focus on case studies rather than address population-level 
health care   practices. Second, individual variability in disease response means 
that, in assessing disease impact on a subject’s ability to function, only the most 
conservative estimates of disability (and therefore care) consistent with the evi-
dence can be hypothesised. And third, because we cannot accurately identify past 
levels of need for  care  , we will always  underestimate  the frequency of caregiving 
in the past  .   

    Bioarchaeology of Care Stage 1: Describe, 
Diagnose, Document 

 In Stage 1 the researcher brings together information about the individual and their 
lifeways. At this point the data-gathering process is comprehensive and indiscrimi-
nate, because even seemingly unimportant information may later help shed light on 
aspects of caregiver and care-recipient behaviour and  identity  . The quantity and 
reliability of Stage 1 content will determine the quality, breadth and depth of bioar-
chaeology of care analysis and interpretation. 

  Step 1   of the  Index of Care   structures the search for, and recording of, this infor-
mation. In relation to the individual, the information sought spans basic descriptors 
of age, sex, completeness and condition of remains; through nature and distribution 
of disease indicators, differential diagnoses and most  likely  diagnosis; to the detail 
of recovery context, disposition of remains, associated artefacts, and so on. Although 
in some studies no specifi c diagnosis may be possible, carefully described pathol-
ogy indicators may still provide suffi cient information for considering possible 
impacts on functioning capability (Stage 2 analysis). In documenting lifeways con-
text, Step 1 fi rst seeks descriptions of geography, topography and climate, indepen-
dent variables which may infl uence what constitutes ‘disability’, what  care   is needed 
and what care is possible. It goes on to seek information about cultural, social, 
political and economic organisation and practice in the subject’s community, includ-
ing at variables such as group size and composition, food production and diet, 
domestic lifestyle arrangements, occupations, belief systems and/or ritual activities, 
gender and/or status differentials, technological development, artefact production, 
between-group trade or exchange, within or between-group violence and mortuary 
traditions. It asks for an assessment – or at least an impression – of general  population 
health status, and looks at whether previous instances of possible healthcare provi-
sion can be identifi ed. 

 In most studies undertaken to date, bioarchaeology of  care   analysis has been 
initiated following off-site examination of remains. In the case of  M9  , however, 
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indicators of serious pathology were evident while the remains were still in situ and 
well before detailed analysis, allowing archaeologists present (and this author in 
particular) to contemplate the implications of survival with disability while still 
excavating the context in which this occurred. In contrast, the bioarchaeology of 
 care   study of  Romito 2   was based solely on published materials, relying on skeletal 
description and analysis produced almost 30 years ago by Frayer et al. ( 1987 ,  1988 ), 
supplemented with a later description of elements unavailable to these researchers 
(Mallegni & Fabbri,  1995 ), and benefi tting from wide-ranging archaeological 
research at the Romito site from the early 1960s to the present day (reviewed in 
Tilley,  2015b ). 

 The Stage 1 descriptions of  M9  ,  Romito 2   and their respective lifeways are 
summarised in Fig.  2.3 .

  Fig. 2.3    Summary of Stage 1 bioarchaeology of care analysis for  M9   (Oxenham et al.,  2009 ; 
Tilley,  2015a ; Tilley & Oxenham,  2011 ) and Romito 2 (Frayer et al.,  1987 ,  1988 ; Tilley,  2015b )       
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       Bioarchaeology of Care Stage 2: Assess Disability and Need 
for  Care   

  Stage 2 is divided into two sections. In the fi rst of these, the researcher identifi es the 
range of  clinical symptoms   known to be associated with the nature and extent of 
pathology indicated by the skeletal evidence, and considers which of these were 
probably, or possibly, experienced by the individual. In the second section, the 
researcher examines the likely impact of these possible and probable clinical symp-
toms on the subject’s ability to function successfully in their everyday environment. 
Based on the results of analysis, the researcher makes an assessment of whether – 
 on the balance of probability  – the subject experienced a level of disability that 
required the provision of care. 

     Clinical Impacts   

  On the assumption that basic human biological responses to particular disease stim-
uli are more or less constant over time and culture, the fi rst part of Stage 2 analysis 
uses modern medical literature to consider possible primary and secondary clinical 
impacts of the individual’s pathology. 

  Step 2   of the  Index of Care   provides researchers with a list of body systems and 
functions, adapted from the International Classifi cation of Functioning, Disability 
and Health (ICF) (WHO,  2003 ) and reproduced in Table  2.1 . In linked worksheets, 
the researcher is asked to nominate which of these domains have the  potential  to be 
affected by the disease in question, which domains  were likely  involved in the sub-
ject’s case (on a scale from ‘not involved/impossible to tell’ to ‘probable’), the 
symptoms the subject may have experienced in each domain rated ‘possible’ or 
‘probable’, and the likely severity and duration of each symptom (‘symptom sever-
ity’ is operationalised using descriptors adapted from those in the ICF (WHO,  2003 , 
pp. 2–4)). Certain diseases may be commonly associated with specifi c  complications 

   Table 2.1    Body systems/functions potentially affected by pathology a    

 1.  (Neuro)musculoskeletal and movement- 
related systems/functions 

  7.  Sensory functions/nervous system (i): pain 
(e.g. acute, chronic, intermittent) 

 2.  Mental functions (e.g. intellectual, 
consciousness, attention, language) 

  8.  Sensory functions/nervous system (ii): other 
(e.g. sight, hearing, balance) 

 3. Cardiovascular system/function   9. Haematological system/function 
 4. Respiratory system/function  10. Immune system/function 
 5.  Digestive, metabolic, endocrine system/

function 
 11. Genitourinary, reproductive system/function 

 6. Integumentary system/function  12. Other [name/describe] 

   a Adapted from the ICF (WHO,  2003 , pp. 2–4)  
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and/or co-morbidities that are unlikely to leave a skeletal signature. In some 
 circumstances, it may be valid to factor these impacts into Stage 2 (and Stage 3) 
analyses, as in the case of  M9   (see later), and the decision to do this should be thor-
oughly explained.

   Where an individual’s remains display evidence for more than one disease, or 
where there are competing diagnoses, the above exercise is repeated for each 
pathology. 

 An assessment of individual experience of disease symptoms on the basis of 
bone lesions must obviously be approached with utmost  caution   and  conservatism   
(see earlier discussion of ‘caveats and constraints’), and researchers can only ever 
postulate the minimum level of clinical impact suggested by the skeletal evidence. 
However, minimum level of impact may be enough to justify considering how the 
disease may have operated on the individual’s ability to perform ‘normally’ within 
their community .  

     Functional Implications   

  The second part of Stage 2 analysis addresses possible activity limitations and par-
ticipation restrictions affecting the individual as a consequence of pathology. It 
examines the functional implications of clinical impacts in terms of the individual’s 
potential to perform ‘ essential  activities of daily living’ and ‘ instrumental  activities 
of daily living’, and the Index Step 2 protocol adapts content from widely used 
modern health assessment measures to assist in this. 

 ‘Essential activities of daily  living’   refer to those basic tasks in which compe-
tency is a prerequisite for enabling a minimum level of self-maintenance. The items 
included in the corresponding Index worksheet to help assess competence are 
largely derived from work by Katz, Downs, Cash, and Grotz ( 1970 ) and deal with 
six activities. These involve the ability to access food and water placed in close 
proximity, eat and drink without assistance, manage personal hygiene, manipulate 
objects in the immediate vicinity (including self-dressing), achieve mobility over 
limited distance (e.g. moving from bed to chair) and control body position (e.g. 
moving from a resting to a sitting position). If any one of these tasks is beyond an 
individual’s capability then, regardless of context, that person will, to some extent, 
be dependent on others for their survival. 

 In contrast, assessment of likely functional capability in performing ‘ instrumen-
tal activities of daily living’   is almost entirely context dependent. ‘Instrumental 
activities’ refer to those tasks making up the fabric of everyday economic, social, 
domestic and interpersonal living within a community; tasks considered normal and 
appropriate for members of a particular cohort. An individual experiencing disease 
may remain capable of performing essential activities of daily living, yet fi nd it 
impossible to participate in the full range of instrumental aspects of community life 
at a level that meets community needs and/or expectations. 
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 The  Index of Care   adapts material from modern measures of instrumental 
 activities (Australian Department of Veterans’ Affairs,  1998 ; Chong,  1995 ; Lawton 
& Brody,  1969 ), including the ICF (WHO,  2003 ), to identify seven ‘instrumental 
activity’ domains: basic lifestyle (e.g. settlement practices), economic activities, 
domestic activities, mobility patterns, community life (social and cultural activities 
not covered previously), interpersonal relations and learning/applying knowledge 
(domains are fully explained in the  Index of Care  ). The Index asks the researcher to 
use the context established in Stage 1 to describe, against each domain, activities 
typically undertaken and the physical, social and economic lifeways factors likely 
to affect, positively or negatively, the subject’s performance of these. It then prompts 
the researcher to assess the subject’s ability to participate in domain tasks at an 
appropriate level. Based on the results of this, the researcher must consider whether 
the effects of disease compromised the subject’s ability to undertake instrumental 
activities to the extent that direct or indirect assistance was needed – remembering 
that only minimum likely impact on functioning capability can be posited. 

 At the end of Stage 2, the researcher makes a judgement as to whether the indi-
vidual most likely required a form of health-related support to secure their survival 
with disability. Where a case for care provision cannot be made, bioarchaeology of 
care analysis ceases. In the case of  M9  , disease impacts place him in the category 
of those unable to perform essential activities of daily living, and his need for care 
over an extensive period is indisputable. The situation of  Romito 2   is more nuanced. 
Although capable of all essential activities of daily living, he was likely signifi -
cantly restricted in many of the instrumental activities intrinsic to the hunting-
based subsistence economy of his group.  Romito 2  ’s survival with limitations in 
physical capability would almost certainly have required some degree of ‘accom-
modation’ from childhood onwards. Stage 2 analyses for  M9   and  Romito 2   are 
summarised in Fig.  2.4  .

        Bioarchaeology of Care Stage 3: Develop a ‘Model of Care’ 

 Having concluded that the individual most likely received care, Stage 3 analysis 
asks the researcher to position what has been inferred about clinical and functional 
impacts of pathology (Stage 2) within the subject’s lifeways context (Stage 1), and 
to examine what responses, along the envisioned continuum of ‘direct support’ to 
‘accommodation of difference’, may have been adopted to address the effects of 
these impacts. Stage 3 then asks the researcher to consider the likely duration of 
caregiving, possible changes in care practice over time, likely effort and resources 
involved in care provision, and how effective this care might have been. 

 The results should provide material for constructing a plausible model of the 
applied aspects of care received by the subject, although of course this can never be 
complete. It will be impossible to identify the individual’s  psychological   or  spiritual 
needs  , although without doubt these existed and helped to determine the shape and 
content of their care (e.g. Lewis,  1975 ; Scheper‐Hughes & Lock,  1987 ; see Wesp, 
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Chap.   13     this volume). We usually have little or no insight into  how  a particular 
disease was comprehended within a particular cultural context, yet this understand-
ing infl uences both the way the individual is regarded by their community and the 
type of treatment offered (e.g. Garro,  2006 ; Leininger,  1988 ). Finally, the conserva-
tism mandatory in interpreting likely clinical and functional implications of disease 
will frequently result in underestimating even practical requirements of the sub-
ject’s care. 

 Despite these provisos, earlier discussion foreshadowed the potential to identify 
a number of basic components of care practice with a high level of probability. This 
assertion rests on the contention that, just as there is a general  uniformity   in physi-
ological responses to particular disease stimuli that allows Stage 2 analysis of clini-
cal impact, there is an equivalent uniformity in the basic measures necessary to 
address these disease responses that transcends cultural and individual imperatives. 
If we can identify these measures, then we have the beginnings of the subject’s plan 
of care. 

  Fig. 2.4    Summary of Stage 2 bioarchaeology of care analysis for  M9   (Tilley,  2015a ; Tilley & 
Oxenham,  2011 ) and Romito 2 (Tilley,  2015b )       
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 The bioarchaeology of care approach nominates ten possible ‘ constants of care’  , 
drawing heavily from the work of the nursing theorist Virginia Henderson 
(Henderson,  1964 ,  1966 ). These constants, presented in Table  2.2  provide the struc-
ture for the fi rst part of Stage 3 analysis, which focuses on possible provision of care 
in the form of direct support.

   The corresponding set of worksheets in  Step 3   of the  Index of Care   fi rst lists the 
constants of care identifi ed earlier, asking the researcher to indicate whether one or 
more of these were ‘probably’ or ‘possibly’ an element in the subject’s care; to 
elaborate on what this component of care provision may have comprised in practice; 
to estimate the period over which this form of care was provided and how it may 
have changed over this period; and to consider the likely ‘costs’ incurred in carrying 
out this care component, in terms of resources employed and additional work 
involved, directly or indirectly, in caring for the subject. 

 Stage 3 consideration of accommodation of difference – caregiving at the oppo-
site end of the spectrum to direct support – centres on the instrumental activities of 
daily living domains introduced in Stage 2. The focus at this point in analysis is 
different, however. Stage 3 asks the researcher to refer to the Stage 2 assessment of 
the individual’s likely functioning capability in relation to activities in each instru-
mental activities domain. Where the subject is deemed unlikely to have been able to 
function ‘normally’, the researcher is asked to attempt to identify possible adjust-
ments to group expectations and practices necessary to accommodate, or adapt to, 

   Table 2.2    ‘Constants of care’ (direct support) for a bioarchaeology of care analysis a    

 1.   Provision of food and water  (may 
include special diet, assistance with 
eating/drinking) 

 6   Monitoring health status  (to allow timely 
response to physiological needs, and to 
avoid health crises – see [7], [8] and [9] in 
particular) 

 2.   Maintaining body temperature within 
normal range  (may include protection 
from elements – provision shade/
shelter) 

 7.   Maintaining personal hygiene / protection 
of integument  cleanliness is essential for 
skin integrity and preventing and treating 
infection 

 3.   Facilitation of rest and sleep  (may 
include postural adjustment, provision 
of pain relief) 

 8.   Physical manipulation  (turning, lifting, 
stretching and massage essential maintain/
improve body system and organ function 
in cases of immobility [9]) 

 4.   Ensuring physical safety  (may include 
protection from self-harm, domestic 
and wider environmental (e.g. human, 
animal, reptile) hazards – may require 
regular monitoring [see 6]) 

 9.   Maintaining physiological functioning  
(involves timely response to metabolic, 
respiratory, gastrointestinal, circulatory 
and urinary, etc. dysfunction – includes 
physical manipulation, temperature 
control, diet and hydration) 

 5.   Maintaining/assisting mobility  
(integral to management of/recovery 
from disease as immobility can be 
fatal – see also [8])e 

 10.   Specifi c intervention ( s )/ technologies  
(includes invasive/non-invasive surgery, 
e.g. orthopaedic, trepanation, amputation, 
control of haemorrhage; pharmaceuticals; 
practical aids, e.g. prosthetics) 

   a This table borrows from and adapts Henderson’s ( 1964 ) components of nursing practice  
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the subject’s disability. This unarguably involves speculation. We may be able to 
generate a variety of suitable adjustments and alternative activities appropriate for 
an individual with a particular disability, but we will never be certain exactly  which  
strategies were implemented. Notwithstanding, this exercise allows the researcher 
to identify a range of options for care provision, and reference to context (Stage 1) 
may justify these being ranked in order of likelihood. The very act of doing this 
encourages the researcher to consider the nature of both the care given and the com-
munity giving it, and is good preparation for Stage 4 analysis. 

 The corresponding set of Step 3 worksheets repeats the format adopted in looking 
at ‘direct support’ options. It lists instrumental activity domains; invites commentary 
on necessary, possible and probable ‘accommodation’ strategies; and asks for esti-
mates of the period over which these strategies were applied and of the costs incurred. 

 Although level of detail achieved will depend on the quality of the bioanthropo-
logical and archaeological evidence available, on completion of Stage 3 analyses 
the combination of identifi ed ‘possible’ and ‘probable’ components of caregiving 
should allow the researcher to construct a model of care unique to the individual and 
specifi c to their context. 

 Stage 3 ‘models of care’ generated for  M9   and  Romito 2   are summarised in 
Fig.  2.5  .

  Fig. 2.5    Summary of Stage 3 bioarchaeology of care analysis for  M9   (Tilley,  2015a ; Tilley & 
Oxenham,  2011 ) and Romito 2 (Tilley,  2015b )       
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       Bioarchaeology of Care Stage 4: Interpretation: 
Agency and Identity 

 To recapitulate: health-related care provision is conceived as a sequence of actions 
taking place over time. These actions are enacted through a series of choices, made 
by caregivers and care-recipients, which refl ect the opportunities, constraints, val-
ues and beliefs of the cultural, social, physical, personal and emotional contexts in 
which these choices were made. The evidence in human remains that allows the 
inference of  care   is the product of these choices, and in this sense the individual 
receiving care quite literally embodies the decisions that helped prolong survival 
from age of disability onset to age at death. 

 Stage 4 analysis is based on the premise that the behaviours involved in both giv-
ing and receiving  care   express the agency of those concerned, and that this agency 
has the potential to illuminate aspects of group and individual identity. It asks the 
researcher to interrogate the model of care produced over Stages 1–3, taking various 
elements and (re)combining these to explore what a particular case of caregiving 
may reveal about social relations, organisation and practice in the community in 
which  care   took place, and about the life experience and personality of the person 
who was cared for. Stage 4 asks: ‘If, in  this  lifeways environment,  this  form of care 
was provided, or survival occurred in relation to a pathology with  that  impact, what 
does it suggest about the context for providing  care   and/or the group giving this care 
and/or the subject receiving it?’ 

 All Stage 4 analysis involves interpretation of inferred behaviours, and is there-
fore, by defi nition, open to accusations of subjectivity. Most of what emerges in the 
Stage 4 process is undeniably speculative – although it is speculation built on a 
solid, defensible platform of reason. Some researchers will be uncomfortable with 
this, and may choose to cease bioarchaeology of  care   analysis at Stage 3. However, 
as long as the potential for subjective bias is openly acknowledged, and speculation 
is identifi ed as such, interpretations can be accepted or rejected on their merits. 
Where Stage 4 interpretation can withstand scrutiny, it can enrich academic  and  
public engagement with the past – an observation revisited at the end of this 
chapter. 

     Collective Agency   and Identity 

  The fi rst part of Stage 4 analysis focuses on the question of collective agency: it asks 
what the decision to provide  care   may have entailed and how this decision may have 
been reached, what care options were likely available and implemented, and what 
the answers to these questions may suggest about the way the community operated 
more generally. It hypothesises a generic  decision path  , summarised in Fig.  2.6 , and 
asks the researcher to think about the choices made at each point in a journey begin-
ning with recognition of an individual’s disability and need for  care   and ending with 
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the cessation of care and, possibly, with the subject’s treatment after death (treat-
ment after death is  not  an automatic extension of treatment during life, but may 
sometimes throw light on this latter; see Matczak and Kozłowski, Chap.   7     this vol-
ume, also e.g. Carr,  1995 ; Hodder & Hutson,  2003 ; Parker Pearson,  1999 ). What do 
the decisions made along this path allow us to infer about the aims and motivations 
of the people involved? From these decisions can we deduce details of lifestyle, 
environment, skills and traditions for which we have no direct archaeological 
evidence?

   Despite the deceptively neat visualisation of sequential actions and responses in 
the decision path proposed earlier, there is no blueprint for identifying what 
 underlies behaviours in any example of past caregiving. Aspects of motivation for 
 care   provision might possibly be approached obliquely, through consideration of 
the costs caregivers were willing to bear. Yet caregiving is a sophisticated behav-
iour, and there are typically so many, and sometimes contradictory, motives for 
giving care that a simplistic, economically inspired equation can never satisfactorily 
capture these. On similar lines, ‘ aims’   might be approached in terms of ‘primary 
purpose or anticipated results of  care  ’, but coming to terms with the goal(s) of care-
giving is usually far more complicated than this. Initial goals may refl ect what is 
perceived as achievable in practice and/or culturally desirable, but will often (and 

  Fig. 2.6    Generic ‘decision path’: decision-making points in the health-related caregiving process       
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sometimes rapidly) evolve to refl ect improvement or deterioration in the subject’s 
physical health status, the presence of people willing and able to provide  care   and 
the nature of their relationship with the care recipient, variability in the care-recipi-
ent’s psychological state, changes in the physical environment, availability of 
resources, and so on. Regardless of these provisos, the ‘decision path’ offers a rudi-
mentary map for researchers taking on the interpretive quest. 

 The corresponding  Index of Care    Step 4   protocol converts the seven points in the 
postulated decision path (Fig.  2.6 ) into enlarged ‘ decision domains’  , asking the 
researcher to use the content produced in Stages 1–3 to address the implications of 
the most likely decision made in each domain for understanding aspects of com-
munity. What might a decision to undertake a particular action, in a particular life-
ways context, signify about the way that the community was organised and the 
relationships between community members? How might this decision refl ect the 
aims and motivations (see above) driving  care  , and what might these hypothesised 
aims and motivations suggest about group social identity? 

 This process establishes the groundwork for the task that follows, in which 
researchers are asked to devise case study-specifi c questions with the aim of pro-
ducing the most complete picture possible of the community in which  care   was 
given. For example, what might the decision to  care   for a particular subject in a 
lifeways with evidence of frequent interpersonal violence suggest about cultural 
practice, values and identity – where does  care   fi t? (Chap.   9    , by Sarah Jolly and 
Danielle Kurin, deals directly with this seeming paradox.) In a subsistence environ-
ment, what might the decision to provide long-term care to a severely disabled sub-
ject imply about group social relations? 

 While the identifi cation of many of the infl uences and most of the reasoning 
behind decisions made in past  care   provision is beyond our scope, the process of 
refl ecting on these is intrinsically valuable – not least because it raises awareness of 
how complex – and how fundamentally  human  – past societies were .  

     Individual Agency   and Identity 

  Seeking the  individual identity   of the subject of  care   is an even harder proposi-
tion than attempting to tease out the collective identity of the community that 
 provided it. 

 Archaeology is a blunt instrument for undertaking this job. In a bioarchaeology 
of  care   case study, a care-recipient is identifi ed solely on the basis of skeletal indica-
tors of lived-with pathology, but no one is simply the product of their disease. To 
pretend that we can ‘know’ a person on the basis of disability alone would be ridicu-
lous. On the other hand, there are few things as immediate as living with a disability 
serious enough to require  care  . The response to experience of this state is likely to 
refl ect, and, in a recursive relationship, to  shape , aspects of personal identity. 

 The second part of Stage 4 analysis attempts to build up an impression of the 
individual around whom the case study revolves. To expand on earlier observations, 
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while the nature of pathology and the environment in which it occurs to a great 
extent determine the nature of the  care   response, the individual  also  shapes their 
care – through negotiation with carers, by force of character, by virtue of group role 
and status, and so on. The subject of  care   possesses agency, even if this is limited to 
choosing between ‘cooperation’ and ‘non-cooperation’ with the care on offer. 

 If we can get some sense of how this agency was expressed it may suggest facets 
of personality, although it goes without saying these will never be amenable to 
proof. Important qualifi cations apply here. As the examples of  M9   and  Romito 2   
reveal (see Fig.  2.7 ), it is much easier to justify the search for identity when the 
individual concerned required direct support for a seriously incapacitating disability 
over a lengthy period of time. In cases such as that of  M9  , survival can be construed 
as a personal achievement as much as an outcome of  care   quality, arguably provid-
ing clues to the subject’s social persona and even to their private self. Where the 
individual has received care in the form of accommodation, as in the case of  Romito 
2  , the task will be much harder. Where does community adjustment to accommo-
date disability end and personal achievement begin (or vice versa)? How can this 
possibly be discerned from the archaeological evidence available?

   ‘Individual identity’ comprises biological, behavioural and social characteristics 
that combine to create a person distinct from all others. Supported by Index Step 4 
worksheets, Stage 4 begins by asking the researcher to construct a comprehensive 
 osteobiography   of the subject covering physical characteristics, familial and social 
identities; possible experiences of disability and  care  ; and lifeways variables poten-
tially infl uencing performance in social, economic and cultural spheres. The 
researcher is then asked to think about the subject as agent or actor, adapting as 
appropriate generic questions focusing on aspects of experience of, and response to, 
their  care  , and generating new questions specifi c to the case. Sample questions 
might include: ‘What does survival with this particular disability suggest about per-
sonality and motivation?’, ‘With this disability, what was required from the subject 
in terms of cooperation in their own care?’ and ‘What does cooperation suggest in 
terms of level of functioning and personality traits?’. Material covered in the osteo-
biography and the responses to such queries are brought together to answer one last 
question: ‘ Who  was the subject of  care  ?’. 

 Stage 4 analyses for  M9   and  Romito 2   are summarised in Fig.  2.7  .   

    Issues and  Ethics   in Bioarchaeology of Care Analysis 

  Undertaking a bioarchaeology of care study comes with  responsibilities  , and two 
issues were singled out for consideration in the introduction to this chapter. First, 
how might research into past caregiving behaviours contribute to our knowledge of 
self and society, and second, what ethical issues should be taken into account in 
planning and undertaking bioarchaeology of  care   research? 

 Addressing the fi rst question, as earlier observed, bioarchaeology of  care   
research has the potential to enrich academic and  public engagement   with the past. 
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Both scholars and members of the general public have given an overwhelmingly 
positive reception to the bioarchaeology of care approach, and this has been gratify-
ing and sometimes surprising. For many scholars, the appeal resides in the 
approach’s clearly structured framework for analysis. The methodical, incremental 
approach to assessing level and impact of disability, and the ability to use these 
results as the basis for identifying likely components of a  care   response, allows 
extraction of additional meaning from descriptive skeletal data. Some scholars have 
gone further, embracing the more reputationally risky, but rewarding, adventure of 
interpretation. 

 For the lay public, it was the idea that, in the past, people looked after disabled 
community members which struck a chord. In December 2012, an article on  M9   
appeared in the  New York Times  (Gorman,  2012 ) and was reproduced in interna-
tional print and electronic media, stimulating wide-ranging debate. Much of the 
commentary compared this example of behaviour in the past to usually unfl attering 
examples of behaviour in the present, touching on issues ranging from the 

  Fig. 2.7    Summary of Stage 4 bioarchaeology of care analysis for  M9   (Tilley,  2015a ; Tilley & 
Oxenham,  2011 ) and Romito 2 (Tilley,  2015b )       
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 defi ciencies of modern healthcare policy and practice, the need for greater social 
justice, the politics of access to medical  care   for the poor, through to vindication of 
economic rationalism, validation of the precepts of atheism, proof of the existence 
of God and support for the principles of evolution (Tilley,  2015a , pp. 294–298). 

 David Mennear (Chap.   18    , this volume) urges the importance of communicating 
archaeological research as widely as possible. That there is an enormous appetite 
for information about the past is obvious from the success of television series, docu-
mentaries, fi lms, magazines and blogs about archaeology, and when archaeology 
focuses on human remains this appetite seems even more voracious, perhaps refl ect-
ing the human ability to empathise with others of our species. When it comes to an 
archaeology that focuses not only on human remains, but on a distinctively human 
situation with which most people are personally familiar – in being either a provider 
or a receiver of health-related  care   – the prospects for empathy and identifi cation are 
magnifi ed. 

 The vast majority of people responding to the  New York Times  article on  M9   had 
only the vaguest notion of the theoretical and methodological niceties of the original 
research. But does this matter from the perspective of encouraging refl ection on self 
and society? Probably not. The main points of the study were communicated effec-
tively: a young man in a low technology, subsistence-level community in the prehis-
toric past survived with devastating disability for far longer than anyone would have 
thought possible, because he was cared for. One of the primary reasons for studying 
archaeology, enunciated in all major codes of professional practice, is to help the 
public understand how society has become what it is today. Bioarchaeology of care 
research can make a signifi cant contribution to this conversation, and, anticipating 
the discussion that follows, has a moral  responsibility   to do so. 

 Turning to the second question raised, it is a given that the ethical responsibilities 
implicated in planning and undertaking a bioarchaeology of care case study are, at 
the very least, commensurate with those found in any research with human remains 
that seeks to evoke both the individuals represented by their remains and the com-
munity in which these individuals resided. In other words, we are under an obliga-
tion to treat the individuals studied  as  individuals, with dignity, and we need to 
ensure that any re-creation of ‘community’ does not go beyond the available evi-
dence. David Doat (Chap.   17    , this volume) discusses these and related ethical con-
cerns at length (see also Scarre,  2006 ; Tarlow,  2001 ,  2006 ). 

 There may be an extra level of responsibility involved in analysing disability and 
 care  , however. It has been argued that although human remains no longer retain a 
sentient existence, when subjected to archaeological study the individual whose 
remains we analyse (re)gains a form of  social  existence in the public sphere, and 
that this transformation must be respected (Tarlow,  2006 , p. 202). The bioarchaeol-
ogy of care approach goes further than most research undertaken with human 
remains. It does this initially by seeking access to experiences that, in a living indi-
vidual, are often intensely private, and then in attempting to reproduce, for public 
consumption, a personal history of a no-longer-living person based on interpretation 
of what has been elicited in the fi rst part of this exercise. The importance of 
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 responding to this difference may be more emotional than rational, but arguments 
for an awareness of the implications of this difference when performing bioarchae-
ology of care analysis have resonance. 

 The appropriate ethical response may be to do exactly what the bioarchaeology 
of care theory and methodology emphasise – to attempt the most complete and 
transparent account possible of the individual life and lifeways under study. To 
take the alternative route, to avoid or minimise interpretation for fear of ‘getting it 
wrong’, may be to abuse our privileged access to the remains of those who, though 
now mute themselves, can teach us so much. The bioarchaeology of care allows 
the capture of some of this richness and, to return to the fi rst question raised at the 
beginning of this section, this may be how it best contributes to wider public 
discourse .  

    Conclusion 

 Bioarchaeology of care research provides entry into some of the most detailed and 
intimate aspects of life in the past. Focusing on the experience of one individual 
confronted with a range of health-related challenges, each case study opens up fea-
tures of a community and its lifeways to the analytic gaze – and what we learn in 
this process allows a deeper understanding of one small segment of the past than 
was previously available to us. The bioarchaeology of care methodology, operation-
alised in the  Index of Care  , does not claim to provide categorical answers to the 
complex questions arising from past experiences of disability and caregiving – this 
would be impossible. But it  does  provide an easily navigated architecture that guides 
and supports efforts to think through the evidence for  care   (and the wider implica-
tions of this evidence) systematically; that has the fl exibility to take account of, and 
manage, the ambiguities and uncertainties that are inescapable in any archaeologi-
cal interpretation of inferred behaviour; and that allows an open and continuous 
review of results  and  of the rationale behind these. The bioarchaeology of care 
approach is continuously evolving and can be a powerful tool in the bioarchaeolo-
gist’s research armoury. Nowhere is this more apparent than in the following chap-
ters of this volume .     
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          Introduction 

    Although we may never know if ancient people suffered and felt pain  or   discomfort, 
 the    Index of Care   provides a guide for approximating the larger contexts within 
which disease was experienced in ancient populations. The Index of Care operation-
alizes the bioarchaeology of care methodology and guides researchers in testing 
their hypotheses regarding care provisioning. This is done by offering a systematic, 
rigorous four step process for describing pathologies, assessing disabilities, con-
structing a care model, and examining the implications of caregiving. This method-
ology leads researchers to look at the evidence of disease from every possible angle 
and to reconstruct (to the extent possible) the lived cultural experiences. However, 
the Index of Care works best when a diagnosis of a particular disease can be made. 
When this is not possible to do, as in the case study offered here, the Index is still 
invaluable for providing a framework for exploring multiple possible disease expe-
riences, and distinguishing among those that may need more or less care. 

 This study applies the Index of Care to the case of a previously published 18-year- 
old female whose remains were recovered from the communal tomb at  the   Bronze 
Age site of  Tell Abraq   (UAE). Using the Index of Care in this re-analysis provided a 
more nuanced and complete interpretation of this young woman’s experience of dis-
ease and care. This study, where a single diagnosis could not be made, still uses the 
Index of Care but modifi es how the fi nal interpretation is produced given the inability 
to identify a single pathology. Using the Index aided in moving the interpretation 
from being mere speculation to providing strong inference about two possible ways 
to think about this teenager’s paralysis.  
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    Materials and Methods 

  Tell Abraq   is a Bronze Age site from the  Umm an-Nar period   that is located near 
Sharjah in the United Arab Emirates (UAE) approximately 50 km northeast of 
Dubai.  Tell Abraq   was occupied continuously from 2200 BC to 300 AD. It was situ-
ated in a coastal desert environment and access to the coast allowed the people of 
 Tell Abraq   to take advantage of marine food sources such as fi sh, dugong, mollusks, 
and turtle (Martin & Potts,  2012 ; Potts,  1990 ,  2001 ; Uerpmann,  2001 ). During the 
period that the tomb was in use (circa 2200–2000), the inhabitants of  Tell Abraq   
practiced desert farming. Date palms were grown to provide shade for other agricul-
tural crops (Gregoricka,  2013 ; Potts,  2001 ). Uerpmann ( 2001 ) notes that faunal evi-
dence suggests sheep, goats, and cattle were able to graze on local fl ora, and these 
animals likely provided both meat and milk for the population. Likewise, local non-
domesticated animals such as deer were also hunted to provide additional meat for 
the population (Baustian,  2005 ). 

 The Um an-Nar period is associated with a shift from nomadic herding to a 
sedentary agricultural economy based on oasis settlements that consisted of forti-
fi cations established around a water source and surrounded by small dwellings 
(Cleuziou,  2009 ; Martin & Potts,  2012 ; Potts,  2001 ). This period is associated 
with the inhabitants of the historically attested region known as  Magan   (Sumerian) 
or Makkan (Akkadian) and is identifi ed with distinct styles of ceramics, metal 
weaponry, and softstone vessels (Potts,  2001 ). The site of  Tell Abraq   is typical of 
this period, containing a tomb that was associated with the Tell and fortress (Fig.  3.1 ). 
The fortress tower of  Tell Abraq   was constructed of mud brick and surrounded a 

  Fig. 3.1     Tell Abraq   site sketch. The tomb (on the  left ) is 10 m from main fortress tower. Post 
holes suggest house structures were likely located outside the fortress tower. The habitation 
area covers 4 ha       
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solitary fresh water source. Magee ( 1996 ) and Potts ( 2000a ,  2000b ) argue that post 
holes found at the site are consistent with barista-like huts which were constructed 
outside the fortress from palm fronds and posts. Excavations of the settlement 
revealed rich material evidence of trade connections in the form of ceramics from 
Mesopotamia, southwestern Iran, ancient Dilmen, Baluchistand, and Central Asia. 
Ivory combs, softstone vessels, cubicle weights, and gold beads indicate further 
contact with Iran, Troy, Pakistan, and the Indus Valley (Potts,  1990 ,  2000a ,  2000b ,  
 2009 ,  2012 ). The abundant diversity of trade goods found within the tomb and settle-
ment suggest that  Tell Abraq   was a principle  Magan   settlement.

   The  Tell Abraq   tomb is located 10 m west of the tower, roughly 6 m in diameter, 
and comprises beach rock and limestone (Martin & Potts,  2012 ). Radiocarbon dates 
derived from charcoal indicate that the tomb was used during the end of the  Umm 
an-Nar period  , from c. 2200–2000 BC. The tomb is circular in shape and divided 
into two chambers by a bisecting wall that runs through the center of the tomb. This 
wall provided support for the stone ceiling and it stopped short of the entrance 
(Martin & Potts,  2012 ). The tomb comprised a dense bone bed of disarticulated, 
fragmentary, and commingled skeletal remains includes those of individuals of all 
ages and both sexes (Fig.  3.2 ). The excavated remains represent a minimum of 405 
individuals interred over approximately 100 years (Osterholtz, Baustian, Martin, & 
Potts,  2014 ). The tomb is unusual in that it was not robbed in antiquity, nor  otherwise 
disturbed, except for a small part at the back of the tomb which is missing part of 
the outer wall. No other tombs have been found near the site. The remains recovered 
from the tomb are currently housed at the University of Nevada, Las Vegas.

  Fig. 3.2     Top : Dense bone bed of commingled and disarticulated remains found in  Tell Abraq   
tomb,  Bottom Left : Lesley in situ surrounded and covered by commingled and disarticulated 
remains,  Bottom Right : Lesley in situ uncovered, fully articulated       
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       “Lesley” 

 Burial 1, dubbed “Lesley” by the excavation crew because she was so complete, was 
the only fully articulated individual in the tomb (Martin & Potts,  2012 ) (Fig.  3.2 ). 
Her estimated age-at-death is 18–20 years old, based on evidence of long bone 
fusion, dental eruption, and pubic symphysis morphology (Buikstra & Ubelaker, 
 1994 ). Lesley’s estimated sex is female based on the characteristics of her right 
sciatic notch, subpubic angle, and other dimorphic features of the right pelvis and 
cranium (Buikstra & Ubelaker,  1994 ). 

 Martin and Potts ( 2012 ) published a full description of Lesley and using standard 
differential diagnosis techniques they published that Lesley had some form of  neu-
romuscular   condition. Although poliomyelitis was one of the possibilities presented, 
the authors suggested that the morphological changes on Lesley’s bones could not 
differentiate between various more specifi c neuromuscular conditions. We decided 
to undertake a complete re-analysis of Lesley’s remains using the Index of Care 
(Tilley & Cameron,  2014 ) as a guide so that a more complete interpretation might 
result. Paleopathological changes in the skeleton were observed macroscopically 
and radiographically. Long bone measurements were taken using standard osteo-
logical methods (White, Black, & Folkens,  2012 ). Dental pathology was observed 
macroscopically and radiographically. 

 The Index of Care is used to further explore the diagnosis of Lesley’s underlying 
condition as well as to clarify whether it is likely that care and/or accommodation 
was necessary for Lesley’s survival to the age of 18. The results of the differential 
diagnosis re-analysis suggest two plausible candidates for Lesley’s condition. The 
Index of Care does not provide specifi c advice about how to develop a model of care 
when two pathologies, each associated with different clinical and functional impli-
cations, are equally likely. This study therefore extends the way that the Index is 
normally applied by developing two possible models of care and then exploring the 
implications of each one. 

 First,  differential diagnosis   is used to narrow the condition that may have led to 
Lesley’s paralysis. Second, modern clinical literature is used to construct a possible 
model of care for the two primary candidates for Lesley’s health problems. At this 
juncture the analysis becomes more challenging because the two potential but dif-
ferent conditions have different impacts on health. This study contends with this by 
treating the pathologies independently and examining the clinical impact and likely 
need for care for each of these. Third, the identifi ed need for care in relation to each 
pathology is then placed within the reconstructed cultural context for the Bronze 
Age and for the site of  Tell Abraq   to determine what sort of care (if any) was neces-
sary for this individual to survive. Finally, information from the cultural context and 
medical literature is combined to explore the agency of both the caregivers and the 
care-receiver with regard to each of the likely pathologies identifi ed. While using 
the Index of Care to produce separate models of care and agency is more laborious, 
it does allow for the exploration of care in cases where differential diagnosis fails to 
distinguish a single condition creating the health problem.  
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    Paleopathological Analysis 

 Martin and Potts ( 2012 ) note that during the excavation of the tomb that Lesley was 
unique for being the only articulated burial in the tomb and for presenting notice-
ably thin and fragile long bones. In addition to this, the fi rst analysis of her complete 
skeleton revealed a  calcaneo-cavo valgus deformity   of her left foot; periosteal  reac-
tions   at the growth plates of her long bones; raised and infl amed sites of muscle 
attachment; hypertrophy of the humeri, radii, and ulnae; poor dental health; a healed 
cranial depression fracture; and hyperplastic reconfi guration of the nasal aperture 
(Martin & Potts,  2012 ) (Fig.  3.3 ). These indicators suggested that Lesley suffered a 
neuromuscular disease at some time during her development, but that is as far as the 
authors could go with their analysis at that time.

   A re-analysis of Lesley’s skeletal remains using the Index of Care as an addi-
tional guide revealed more details about her pathological condition, including limb 
length discrepancy. Lesley’s left arm is 5 mm shorter than the right when combining 
the asymmetry found in both the humerus and radius. The left tibia is 2 mm shorter 
than the right (Table  3.1 ). Unfortunately, her left femur and fi bula were broken in 
situ, making a comparison of total leg length impossible. While these limb length 
 asymmetries   are admittedly small, they are potentially important in that they are 
consistent with other asymmetries on Lesley’s left side. For example, the sciatic 
notch on her left os coxa is narrower than that on her right. As mentioned above, 
Lesley’s left foot also exhibited a calcaneo-cavo valgus deformity which could have 
caused further  asymmetry   on the left leg. The slight asymmetry of Lesley’s left 
limbs, combined with these other observations, leads the authors to conclude that 
the condition causing these was developmental and likely originated from neuro-
muscular problems affecting her left side.

   Other noticeable anomalies on her skeleton include the sacrum, which is both 
concavely and convexly pronounced (Fig.  3.3E ). There is reactive bone suggesting 
infl ammation of the muscle attachments on the radius, ulna, and clavicle that point 
to sustained use of the upper body (Fig.  3.3A ). Poor oral health for an 18-year-old 
was notable. Lesley had multiple large  caries  , abscesses, and antemortem tooth loss 
(Fig.  3.4 ). A dental radiograph revealed severe mandibular and maxillary abscesses 
at the time of death (Fig.  3.4A ).

       Step 1: Differential Diagnosis 

 The noticeably thin, long, and smooth leg bones (femora, tibiae, and fi bulae) are 
consistent with  paraplegia   (Martin & Potts,  2012 ; Novak, Cavka, & Slaus,  2014 ; 
Colonna & Vom Saal,  1941 ). Morphological characteristics of her upper and lower 
limbs suggest that paralysis set in during growth and development of the long bones. 
With this in mind, we focused differential diagnosis on childhood diseases that 
cause paralysis and infl uence limb asymmetry. These include  tuberculosis  ,  paralytic 
poliomyelitis  , and  cerebral palsy  . 
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 Although extreme cases of tuberculosis can result in paralysis, it is unlikely that 
this was the cause of Lesley’s  paraplegia  . While her nasal aperture, conchae, and 
septum show signs of destruction and hyperplastic activity, skeletal indicators 

  Fig. 3.3     A : Infl ammation of the radial tuberosity;  B : Periosteal reaction along the growth plate of 
the tibia;  C : Thin and elongated tibia;  D : Gracile humerus;  E : Concave curvature of the lower 
sacrum;  F : Thin and gracile fi bula       
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frequently associated with tuberculosis (Ortner & Putschar,  1981 , p. 228), they do 
not exhibit the erosion characteristics of this disease. Furthermore, there are no 
other signs of cranial tuberculosis, such as sieve-like perforations of the vault, 
lesions with exposed diploe, and vascular lesions along the inner table of the cranial 
vault (Ortner & Putschar,  1981 , p. 228). The most common cause of paralysis as a 
result of tuberculosis is destruction of vertebral bodies (Ortner & Putschar,  1981 , 
p. 228). Lesley’s vertebrae show no sign of lytic activity, cavitation, or collapse 
associated with tuberculosis. Finally, other skeletal indicators of tuberculosis, such 

   Table 3.1    Long bone measurements (mm) for the right and left long bones. Right-left asymmetry 
is noted in the fi nal column   

 Length by side (mm) 

 Right  Left  Asymmetry 

 Humerus  312  308  4 
 Radius  255  256  1 
 Ulna  275  275  0 
 Femur  –  444  – 
 Tibia  377  375  2 
 Fibula  357  358  1 

  Fig. 3.4     A : Radiograph revealing active abscess in right maxilla,  B : Carious lesion on left 
maxillary fi rst molar,  C : AMTL and abscesses on right maxilla,  D : AMTL on right mandible       
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as arthritis in the knee and hip joint and destruction of the carpals and tarsals, are not 
present in Lesley’s remains. The differential diagnosis for this study therefore 
concentrates on the diseases of  paralytic poliomyelitis   and  cerebral palsy  . 

     Paralytic Poliomyelitis   

  Poliomyelitis is a highly contagious viral infection that enters the body through a 
fecal–oral route. It is sometimes associated with contaminated water or food; how-
ever, it can also be contracted through contact with an infected individual (Jesus, 
 2007 ; Hargreaves,  1948 ; Gordon,  1941 ). Although there is, to date, no unequivocal 
evidence for active poliomyelitis in Bronze Age Arabia, its presence is widely 
inferred in nearby northern Africa from possible descriptions of this disease from 
dynastic Egypt (Minor,  2012 ). Humans are the only known reservoir of poliomyelitis 
and historically it was most prevalent in densely settled populations (Novak et al., 
 2014 ; Sabin & Ward,  1941 ). The virus enters the body through the oral cavity and 
multiplies in the gastrointestine or pharynx (Jesus,  2007 ; Gordon,  1941 ; Sabin & 
Ward,  1941 ). The virus then infects lymphoid tissues, traveling into the blood-
stream, and may then invade the central nervous system (Jesus,  2007 ; Colonna & 
Vom Saal,  1941 ). Replication of the virus in the motor neurons of the anterior horn 
of the spinal cord and brain stem results in the destruction of nervous tissue result-
ing in paralysis (Colonna & Vom Saal,  1941 ; Hargreaves,  1948 ; Gordon,  1941 ). 
Initial symptoms of poliomyelitis are similar to those of a cold, and most individuals 
likely remain unaware that they have experienced this disease. However, 1 in every 
100 infected individuals experiences more severe symptoms, such as extreme 
fatigue, limb fl accidity, and temporary paralysis. Permanent paralysis, usually in the 
form of paralysis of the legs, results in 1 out of every 200 cases (as calculated by the 
World Health Organization,  2014 ). Gawne and Halstead ( 1995 ) argue that the older 
an individual is, the more likely they are to develop paralytic poliomyelitis. Adults 
also tend to develop more severe cases of paralysis in the trunk and all four limbs 
than children, as well as being more likely to develop lung paralysis (Young,  1989 ). 
It is possible that Lesley contracted poliomyelitis later in her development, placing 
her at greater risk of developing the paralytic version of the disease. 

 The most compelling evidence of this condition in Lesley’s remains are her 
extremely thin, elongated femora, tibiae, and fi bulae. These are distinct indicators of 
 paraplegia  , which is the most common form of paralytic poliomyelitis (Novak et al., 
 2014 ). The skeletal indicators of paralytic poliomyelitis also include scoliosis (30 % 
of cases), hip dysplasia, femoral neck anteversion, and foot deformities (Colonna & 
Vom Saal,  1941 ; Ebnezar,  2003 ). While there were no obvious indications of scolio-
sis, the spine of T6 curves drastically to the right, indicating that the disease may 
have had a slight effect on the vertebral column. Poor preservation of the superior 
and inferior borders of the vertebral bodies prevented a full assessment of spinal 
curvature. Lesley’s left os coxa shows signs of asymmetry, in that the sciatic notch 
is much smaller and more curved than its counterpart. Martin and Potts ( 2012 ) also 
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noted that a reconstruction of Lesley’s left foot by a physician in the 1990s using 
modeling clay indicated a calcaneo-cavo valgus deformity, in which the tendons of the 
foot tightened causing it to twist inward. Considering all of the above, a compelling 
but not conclusive case for paralytic poliomyelitis can be made. 

 While the literature on the dental effects of poliomyelitis is scant, Haberle, Van 
Stewart, Staat, Gettleman, and Sleamaker ( 2001 ) point out that stiffening and paral-
ysis of the neck muscles during and following poliomyelitis may cause diffi culty in 
swallowing. The connection between this and oral health is compelling.  Caries   are 
the result of fermented carbohydrates that create an increased acidity and produc-
tion of proteolytic enzymes in the oral cavity (Tayles, Domett, & Nelson,  2000 , 
p. 77). The “clearance rate,” or the period in which food is removed from around the 
teeth, disrupts this process. Salivary fl ow rate then is one factor in removal of food 
particles and bacteria from the oral cavity, and salivary fl ow rate corresponds to the 
amount of chewing as well as swallowing involved in the consumption of food 
(Thylstrup,  1994 ). Therefore, it is possible that diffi culties in swallowing as a result 
of paralysis could lead to an increase in  caries  . 

 While not ruling out other possible diagnoses, the suite of skeletal and dental 
conditions present is consistent with a diagnosis of paralytic poliomyelitis .  

     Cerebral Palsy   

  Cerebral palsy is defi ned as a “static neurological condition resulting from brain 
injury occurring before cerebral development is complete” (Krigger,  2006 , p. 91). 
Generally, cerebral palsy is used as an umbrella term for motor and developmental 
dysfunctions. Cerebral palsy is most commonly attributed to a lack of oxygen to the 
perinate at the time of birth, usually when the umbilical cord is compressed during 
labor (Novak et al.,  2014 ). However, the condition can also be caused by premature 
birth, low birth weight, intrauterine growth, intracranial trauma, and general trauma 
to the fetus (Krigger,  2006 , p. 91). In mild cases of cerebral palsy, subtle motor 
impairment is the most common symptom. More severe cases exhibit total paralysis 
as well as possible mental problems and refractory seizures. In 23–25 % of cases, 
the individual suffers urinary incontinence (Krigger,  2006 , p. 91). Muscle imbal-
ance across the joints can cause shortening of the limbs, joint contracture, bone 
deformity, and joint subluxation or dislocation (Krigger,  2006 , p. 2021). Cerebral 
palsy can cause fl exion of the joints, such as the shoulder girdle, humerus, radius, 
ulna, metatarsals, tarsals, knee joint, hips, carpals, and metacarpals. 

 Scoliosis, kyphosis, and lordosis are also symptoms of this condition. The 
patient’s gait is often described in medical literature as “toe walking, crouched gait, 
knee fl exion, jump gait, scissoring, and windblown pelvis” based on the fl exion of 
the joints and severity of the condition (Koman, Smith, & Shilt,  2004 , p. 2021). 
Only 25 % of individuals with cerebral palsy are unable to walk.  Diplegia  , or paraly-
sis of two limbs, in which the legs are more affected than the arms, is the most 
common form of paralysis in cerebral palsy. This is in contrast to  hemiplegia  , 
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where only one side is affected and often occurs on the left side of the body (Koman 
et al.,  2004 ; Novak et al.,  2014 ). In cases of cerebral palsy, multiple movement dis-
orders often coexist, and their impact can range from limited  mobility   to paralysis. 

 Lesley exhibits several boney changes consistent with cerebral palsy. Her  para-
plegia  , combined with the asymmetry of the left side of her body, is indicative of 
multiple mobility disorders. Furthermore, in cerebral palsy some skeletal systems 
may be more affected than others, in that the left side of the body is often more 
affected than the right (Koman et al.,  2004 ; Novak et al.,  2014 ). In Lesley’s case, 
disease-related impact to the left os coxa, foot, and sacrum appears greater than that 
to left upper and lower limbs. The skeletal features of Lesley do not demonstrate 
the full range of symptoms associated with cerebral palsy, but the disease is highly 
variable in individual expression and therefore remains a possible diagnosis. 

 Since neither  paralytic poliomyelitis   nor cerebral palsy can be ruled out as the 
cause for Lesley’s  paraplegia  , a care model was constructed for each disease to 
allow the authors to fully explore the possibilities for care at  Tell Abraq   .   

    Step 2: Clinical Impact 

     Paralytic Poliomyelitis  : Late Onset Symptoms to  Paraplegia   

   Paralytic poliomyelitis can be contracted at any time of life. However, the relatively 
small extent of asymmetry in Lesley’s limbs suggests that if she experienced polio-
myelitis then she may have contracted this disease at the stage of adolescent devel-
opment when limb growth is almost complete, around 12–16 years of age. This is 
also the age range in which the risk for developing the paralytic version of poliomy-
elitis is heightened but survival prospects are reasonably good (Gawne & Halstead, 
 1995 ; Hargreaves,  1948 ; Gordon,  1941 ; Smallman-Raynor, Cliff, Trevelyan, 
Nettleton, & Sneddon,  2006 ; Young,  1989 ). Adults who contract the paralytic ver-
sion often die, as the virus quickly progresses to their lungs, while subadults under 
the age of 10 years old are less likely to contract the paralytic version (Colonna & 
Vom Saal,  1941 ; Smallman-Raynor et al.,  2006 ; Young,  1989 ). 

 The Index of Care prompts consideration of changes in symptoms of disease and 
the impacts of these changes on functional ability over time, but researchers are 
inevitably limited in this regard when considering pathologies where the timing and 
progression of the disease are unclear. However, despite the diffi culty in determin-
ing the precise age at which Lesley contracted poliomyelitis, we can still explore the 
lived experiences of paralytic poliomyelitis in the past. 

 The initial symptoms of poliomyelitis are stiffness, neck pain, fever, fatigue, 
headache, vomiting, and stiffness in the neck and limbs (Colonna & Vom Saal, 
 1941 ; Jesus,  2007 ; Sabin & Ward,  1941 ). Since these symptoms mimic those of 
the average cold or fl u, most infected individuals are not aware they have con-
tracted the virus (Robertson et al.,  1994 ), and the non-paralytic version of poliomy-
elitis is only clinically confi rmed with a fecal or tissue sample (Sabin & Ward,  1941 ). 
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Often poliomyelitis is not suspected until the patient develops acute fl accid paralysis 
(AFP) of the limbs with no other apparent cause (Sabin & Ward,  1941 ; Robertson 
et al.,  1994 ). The onset of AFP from poliomyelitis varies from person to person 
based on individual immunocapacity; however, AFP usually develops within the 
fi rst few days of contracting the virus (Bodian,  1952 ; Gordon,  1941 ; Smallman- 
Raynor et al.,  2006 ). The dental pathologies caused by problems with swallowing 
and the viscosity of the saliva can create a great deal of pain and provide additional 
routes for staphylococcal or streptococcal infection. Paralytic poliomyelitis usually 
affects the lower limbs fi rst, sometimes one at a time, and can then progress to the 
upper limbs (Bodian,  1952 ). If Lesley’s experience followed this pattern, she most 
likely fi rst experienced paralysis of her legs, and then possibly paralysis or impaired 
movement of her left arm, while her right arm appears relatively unaffected (Sabin 
& Ward,  1941 ; Robertson et al.,  1994 ). 

 If Leslie contracted the disease between 12 and 16 years of age, then she sur-
vived the virus for a minimum of 2 years and a maximum of 8 years. Depending on 
her immunocapacity, she would likely have recovered from the virus itself within 3 
months to 1 year, since longer periods tend to see the poliovirus spread into the 
lungs which would have proven fatal (Bodian,  1952 ; Gordon,  1941 ; Sabin & Ward, 
 1941 ; Smallman-Raynor et al.,  2006 ). Quick recovery might also explain the very 
minor limb length discrepancy as any disruption to development caused by disease 
would have been relatively brief. The result of the disease would have been perma-
nent paraplegia most likely from Lesley’s early to mid-teens up to her death (Bodian, 
 1952 ; Hargreaves,  1948 ). To an observer Lesley would have appeared to have a 
common cold that progressed into a severe illness, accompanied by a loss of control 
over voluntary movement that ultimately became an established paraplegia  .  

     Cerebral Palsy  : Onset from Birth 

  As stated earlier, cerebral palsy is used as an “umbrella term” for motor and devel-
opmental dysfunctions, and it manifests itself differently from person to person 
depending on which parts of the brain were deprived of oxygen or damaged in utero 
(Koman et al.,  2004 ; Krigger,  2006 ). The extent of damage to the brain can also 
result in variation of the severity of this condition. Finally, as an individual develops 
from infancy into childhood, their condition can improve or deteriorate and multiple 
disorders may emerge (Krigger,  2006 ). 

 If the diagnosis of cerebral palsy is correct, Lesley’s condition would have been 
apparent soon after birth, with signs of impairment in her motor (and possibly men-
tal) functions manifesting within the fi rst year of life (Krigger,  2006 ). It is possible 
that she was paraplegic for her entire life; however,  paraplegia   as a result of cerebral 
palsy tends to develop over time, because the condition produces increasing muscle 
imbalance across the joints and this affects motor skills (Koman et al.,  2004 ; 
Krigger,  2006 , p. 2021). It is possible that she may have had a motor impairment in 
early childhood that later developed into  paraplegia  . A complication of cerebral 
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palsy is urinary incontinence which effects 23–25 % of cases (Krigger,  2006 , p. 91). 
If Lesley experienced these complications, it would have emphasized her difference 
as she grew out of infancy. It is impossible to know at what age limb asymmetry fi rst 
became apparent, and whether limb length discrepancy was present from birth or 
whether it was the product of a period of growth disruption affecting only one side 
of her body. However, the slightness indicates that growth was only halted for a 
short period. Once she began to develop the calcaneo-cavo valgus deformity of her 
left foot, causing her to have a “toe walking” or “crouched gait” posture, she would 
have been visibly different from others (Koman et al.,  2004 ). The effect cerebral 
palsy had on her sciatic notch and sacrum indicates that giving birth, walking, and 
possibly even sitting would have been very diffi cult. Thus, Lesley would have 
appeared as a motor impaired infant who became increasingly less mobile and even-
tually paraplegic as she grew older .   

    Step 3: Identifying a “Model of Care” 

 In this step, there are two complications inherent in a differential diagnosis with 
multiple possible pathologies. First, there is the diffi culty in discussing the type of 
care needed and how it is provided, since regardless of similarity in terms of patho-
logical impact on bone, disease complications and their expressions may vary widely. 
Second, if it is not possible to determine the subject’s age at pathological onset, 
which is the case in this study, then constructing a possible history of care provision 
along with age-appropriate forms of care is challenging. 

 This study addressed these issues by constructing a model of care for each pathol-
ogy independently of the other. While this creates two hypothetical care models that in 
some ways overlap, it also allows for the full exploration of the range of care responses 
necessary for each pathology. This study also considered multiple possibilities based 
on the different ages that the pathology could have affected the individual. 

     Paralytic Poliomyelitis  : Short-Term Intensive Care 
and Long- Term Accommodation 

  Paralytic poliomyelitis requires two phases of healthcare: intense short-term care 
that typically develops into long-term accommodation. During the acute phase of 
disease the patient needs to be given nourishment and kept hydrated. The health 
status of the patient needs to be continuously monitored, and body temperature 
needs to be managed to counteract high fever (Smallman-Raynor & Cliff, 2006). 
Postural adjustments may be necessary to prevent development of bedsores and/or 
to facilitate the healing of these. Muscle massages can alleviate pain from muscle 
spasms, prevent muscle atrophy, and prevent the tearing of tendons (Smallman-
Raynor & Cliff, 2006). In cases of extreme diffi culty in swallowing or throat 
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paralysis, the patient needs assistance with eating and drinking to prevent choking 
(Ebnezar,  2003 ; Smallman-Raynor & Cliff, 2006). 

 After surviving the acute phase of paralytic poliomyelitis, the patient may require 
the ongoing provision of sustenance, facilitated access to household and daily use 
items, and possible help with personal hygiene. If Lesley had contracted paralytic 
poliomyelitis, she would have been transformed from a fully functioning indi-
vidual into one who was paralyzed from the waist down. She would also have 
needed short-term intensive care during the initial stages of the disease, followed by 
long- term accommodation afterwards. 

 In the immediate stages of poliomyelitis, the virus causes extreme fever, nausea, 
and paralysis. During this period, Lesley would have required intensive care in the 
form of temperature control, provision of food and water, and posture adjustment 
along with hygiene maintenance. Lesley may also have needed assistance with 
ingesting food and water, with possible limb massages and postural manipulation to 
counter the impacts of muscle spasms and to avoid pressure sores. This care could 
have been provided by multiple individuals sharing tasks and responsibilities, or 
equally by one or two individuals devoted to temporary intensive care. Both options 
would require substantial investments of time and resources, either by those providing 
care and/or by those supporting them in this task. 

 Although left with  paraplegia   following recovery from the virus, Lesley may still 
have been capable of providing for her basic needs. Entheseal activity visible on the 
radii, ulnae, and clavicles suggests that she was using her arms extensively in the period 
before her death. It is possible that Lesley was moving within her domestic setting and 
even around the immediate village confi nes. Despite postulating this level of indepen-
dent mobility, she may still have needed continued assistance with postural adjust-
ments and managing the full range of hygiene requirements (from toileting, through 
maintaining bodily cleanliness, to provision of clean clothing and a clean sleeping and 
living environment). Similarly, it is unlikely that she would have been able to gather 
food from the agricultural fi elds surrounding the area on her own, resulting in the need 
for food provisioning. On the other hand, she may have been able to prepare her own 
meals so long as the means for doing so were placed within reach. The life-changing 
results of poliomyelitis would have been dramatic and required Lesley to make consid-
erable adjustments to her expectations of life and likely to her very perception of 
aspects of self. The complications of disease may have affected her dental health, pos-
sibly altering other aspects of her personhood such as appearance and smell. Thinking 
about her status and habitus in life, she would be a quite different person before and 
after contracting paralytic poliomyelitis. Adjustment to and acceptance of her new 
personhood may have been an important element of the caregiving she received. 

 The care required by Lesley in order to manage the long-term impacts resulting 
from poliomyelitis might include hands-on “direct support” (such as physical thera-
pies and help with hygiene maintenance), but would certainly include adoption of 
everyday strategies to accommodate her wants and needs by those in her community. 
This accommodation would likely require very little alteration to the normal daily 
practices of most community members, but would probably place a greater demand 
on close family members .  
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     Cerebral Palsy  : Long-Term Care and Accommodation 

  Cerebral palsy is an ongoing neuromuscular condition present from birth. Due to 
the variability in disease impact, the care required will differ in accordance with the 
severity of the condition. As previously noted, if  paraplegia   is an outcome of cere-
bral palsy, then onset may be gradual. During this process the patient may progres-
sively require assistance in walking, through the use of a walking stick or crutch. 
Once  paraplegia   is established, it is probable that the patient will require the same 
model of care as that canvassed above in relation to the long-term care (accommo-
dation) for  paraplegia   resulting from  paralytic poliomyelitis  . 

 However, the Lesley born with cerebral palsy would have had a very different 
experience of life (and disease) to the Lesley who contracted polio around her early 
teens. There are some important differences in aspects of the care likely to be 
required in response to the impacts of cerebral palsy, and these are briefl y raised 
here and in the following section. 

 If Lesley did have cerebral palsy, she may have begun to require care additional to 
standard parental nurturing a few months after her birth, with need for special atten-
tion becoming more apparent with delay or failure in achieving early developmental 
milestones. The skeletal evidence suggests she suffered from a severe version of 
cerebral palsy, which may have resulted in  paraplegia   early in life. She may never 
have been able to walk or crawl. She would likely have required an intensifi cation of 
caregiving as her condition deteriorated, but this need would probably plateau if her 
condition stabilized. At this stage, care may then have consolidated into “care as 
accommodation” once Lesley had learned to negotiate around the functional limita-
tions resulting from her disease. 

 It was hypothesized earlier that the care offered to the Lesley paralyzed following 
a brief period of acute illness would require the community to make a conceptual 
adjustment to one member’s disability. The Lesley with cerebral palsy would be 
“different” to her peers in functioning capability and physical appearance from 
early infancy onwards, and so her condition would not suddenly pose a challenge 
for her family and community. The behavior of caring for Lesley was likely an integral 
part of her growing up within the community, and accommodation of her needs was 
likely automatic by the time paralysis became complete .   

    Step 4: Care and Agency 

  Tell Abraq   was a primary trading center for the  Magan  , providing goods for trade 
and possibly generating surplus, which may have lessened any economic burden 
involved in caring for Lesley (Potts,  2000b ). While there has been some exploration 
of who the people living at  Tell Abraq   were, because of the great antiquity of the site 
there is no cultural continuity with people living in the region today (Potts,  2000b ). 
The Bronze Age is not well understood in terms of basic demographic confi gura-
tions or in terms of cultural lifestyle and ideology. Therefore we can only try to 
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provide the most basic assessment for each scenario of what care might have 
comprised. Generating information on individual personhood and agency is likewise 
very challenging. 

     Paralytic Poliomyelitis   

 In the case of paralytic poliomyelitis, Lesley would have transformed from a fully 
functioning young teenager into an individual who was paralyzed from the waist 
down around age 15. As mentioned previously, the paralytic form of the poliovirus 
causes extreme fever, nausea, and paralysis during which the patient requires intensive 
care. Lesley would have needed care during the period in which she contracted the 
virus in the form of temperature control, provision of food and water, posture adjust-
ment, and hygiene maintenance. She may also have needed care in the form of assisted 
swallowing and limb massages to alleviate pain from muscle spasms. This model of 
care could be provided by multiple individuals sharing the responsibility evenly to 
lessen the burden or by one individual devoted to intensive care. Either provision 
model would require substantial consideration in time and resources for the duration 
of the paralytic poliomyelitis by the individual or individuals providing care. 

 The paralysis as a result of paralytic poliomyelitis would have required a less 
intensive and long-term accommodation. After recovering from the virus, Lesley’s 
 paraplegia   would not have left her incapable of providing for her basic needs. The 
infl ammation of the entheses on the humeri, radii, ulnae, and clavicles suggests that 
she was extensively using her arms before she died. This indicates that Lesley may 
have been using her arms to move about in her daily life. She may have been able to 
cook and prepare her own meals provided that materials were placed within reach. 
She may have also needed assistance with posture adjustments and hygiene mainte-
nance; however, it would have been possible for her to readjust her position and 
cleanse herself without assistance. This model of care suggests that accommodation 
could be provided by several individuals in the community with slight alteration of 
their normal daily practices.  

     Cerebral Palsy   

 The care model for cerebral palsy would require an ongoing commitment to Lesley’s 
care from birth, with possible intensifi cation as her condition developed. Lesley’s 
skeletal pathologies indicate the possibility that she contracted the disease at birth 
and that it resulted in  paraplegia   early in her life. While some caretaking beyond 
what is normally provided for children may have been necessary, it is also possible 
that she may also have grown to be more or less independent as time passed. Lesley’s 
condition would have been apparent within the fi rst year of life (Koman et al.,  2004 ; 
Krigger,  2006 ). The model of care suggests that a single individual could have 
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provided care for Lesley, or several individuals could have shared the task among 
themselves to create a less intensive care model. Parents and siblings could easily 
accommodate taking care of a child with cerebral palsy.  

    Mortuary Context and Special Treatment 

 Lesley’s placement in the tomb was unique in that she is the only fully articulated 
individual. She was placed in the passageway directly in front of the doorway. 
Carbon dating on Lesley suggests that she was placed into the tomb towards the end 
of its usage (circa 2000 BC). This could suggest that she was among the last indi-
viduals placed in the tomb, accounting for her placement at the entrance. Martin and 
Potts ( 2012 ) suggest that Lesley may have been wrapped or bound in an organic 
material, such as cloth or hide, which kept her remains from commingling with the 
rest of the tomb’s commingled skeletons. Small pieces of fl ax linen were found in 
the tomb, but they could not be associated with any individual(s) due to poor pres-
ervation (Reade & Potts,  1993 ). Thus Lesley may have received unique treatment 
that both placed her within the communal tomb, but that kept her separate from the 
rest of the deceased. The reasons for this are pure speculation, but there is no doubt 
that she was accorded special treatment that may refl ect her unique status within the 
community.   

    Conclusions 

 A bioarchaeology of care analysis is challenging when differential diagnosis is 
unable to rule out more than one possible disease. In examining how to approach 
this problem, the authors applied the Index of Care to the case of a young female 
with a lower limb paralysis most likely resulting from one of two conditions. The 
authors create parallel interpretations through the construction of two care models, 
providing a basis for strong inference regarding the experience of paralysis. This is 
a much more satisfying conclusion than all previous speculations. While this leads 
to alternative interpretations of past agency, the process illustrates how the charac-
teristics of different diseases have different implications for thinking about the 
necessities of care. Different diseases can have comparable impacts on function, as 
seen here, so that elements of the care required will be similar. 

 This study deviated from the original Index of Care methodology during the third 
step, where care provisioning and agency of care are examined. For the third step this 
study noted two complications when multiple pathologies are equally likely: a diffi -
culty in discussing care provision and a diffi culty in constructing a care model when 
it is unclear how, and for what duration, the pathology affected the individual. This 
study addressed these by creating two care models and exploring how these would 
vary based on the age of onset. Despite the two diagnoses, the utilization of the Index 
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of Care enabled us to provide a more robust interpretation regarding Lesley’s experience 
of illness and offered two alternative hypotheses. It is possible that as stable isotope, 
radiocarbon dating, and other analyses are performed on the collection of which 
Lesley is a part, one of the alternative diagnoses may be ruled out   .     
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    Chapter 4   
 Cared for or Outcasts: A Case for Continuous 
Care in the Precontact U.S. Southwest                     

     Alyssa     Y.     Willett      and     Ryan     P.     Harrod    

       Human remains with evidence of severe traumatic injuries or other debilitating 
pathological conditions that limit mobility and decrease self-suffi ciency logically 
lead to the discussion of whether or not somebody cared for this individual. Some 
researchers have argued (DeGusta,  2002 ; Dettwyler,  1991 ) that bioarchaeologists 
cannot identify care from skeletal remains because survival does not always neces-
sarily indicate an individual received a signifi cant amount of assistance from other 
individuals. The onus is on the researcher to go beyond the physical evidence of a 
healed fracture or lesion and gather additional evidence to identify if an injured 
person received care in the form of assisted healing and provisioning. Chapter   2     of 
this volume describes the  bioarchaeology   of care approach, which lists a series of 
analytical stages that researchers can work through to help determine whether there 
is evidence of care. 

 Stage 1 of the  bioarchaeology   of care approach involves the osteological descrip-
tion of the human skeletal remains; identifi cation and differential diagnosis of the 
pathological conditions; and a detailed reconstruction of the cultural, social, eco-
nomic, environmental, and mortuary context. Stage 2 promotes the use of clinical 
literature to determine if the pathological condition was suffi cient to have caused 
either permanent or temporary disability. Establishing whether the individual was 
disabled (see Chap.   2     for a description of disability) is crucial for suggesting the 
individual required care. Stage 3 of analysis is where a researcher describes what 
other people, and the individual themselves, would have needed to do to facilitate 
the process of healing. Stage 4 attempts to reconstruct the individual’s identity and 
how they would have been perceived by, and interacted with, the rest of the com-
munity. This fi nal stage of analysis relies on the detailed descriptions provided about 
the individual, the pathological condition, and the approach to care identifi ed in the 
fi rst three stages. Taken together the four stages assist with the reconstruction of 
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how the person’s daily life would have been affected by the injuries and associated 
disability, both in the short and long term. 

 In  2014 , Tilley and Cameron developed a web-based program called the  Index of 
Care   to provide researchers with a tool that walks them through the four stages of 
the  bioarchaeology   of care approach. In this chapter we used the  Index of Care   to 
examine whether or not care was necessary for the survival of a woman living in the 
precontact U.S. Southwest, who had osteological evidence of a severe traumatic 
injury. 

    Possible Disability and Care in the Precontact U.S. Southwest 

 The U.S. Southwest offers an excellent case study because it is characterized by 
fl uctuating weather conditions, environmental hazards with residential areas that 
are diffi cult to navigate, and frequent nutritional concerns associated with an agrar-
ian diet in an arid landscape (Dozier,  1970 ). Thus a severe injury acquired by an 
individual living here nearly a thousand years ago can tell us a great deal about how 
they were able to operate, given their particular disability, within this particular 
cultural and environmental context. 

 There are a number of cultures identifi ed in the U.S. Southwest, but the focus of 
this chapter is on the  Ancestral Pueblo   living in northern New Mexico (Fig.  4.1 ).

   The individual we chose to assess using the  Index of Care   was represented by a 
set of human skeletal remains recovered from the site known as  Aztec Ruins  . 
Located in northern New Mexico,  Aztec Ruins   consists of three village sites named 
West Ruin, East Ruin, and North Ruin that were occupied between  circa  A.D. 

  Fig. 4.1    Culture areas of the  ancestral Pueblo  . Adapted from Morris (1927, p. 134) and previously 
used in (Harrod,  2013 , p. 34)       
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1100–1290 (Brown, Windes, & McKenna,  2008 ). The human remains were recov-
ered from West Ruin between 1916 and 1922 and later curated at the American 
Museum of Natural History (AMNH) by Earl Morris (Lister & Lister,  1990 ). 
Cataloged as 99/8071 in the AMNH collection, the original notes about this burial 
(Fig.  4.2 ) do not list the grave and room numbers (as they do for other burials listed 
in the catalog).

   Harrod ( 2013 ) used Morris’s detailed description of the traumatic injuries to 
determine which, of the nearly two hundred burials described by Morris, this indi-
vidual represented.

   The eighth, ninth, tenth, and eleventh ribs on the left side had been broken about 2½ inches 
from their articulations with the vertebrae. These fractures had completely healed. The left 
innominatum had also been broken, the pubis having been driven somewhat forward from 
its normal position. In this case healing was not so thorough, and marked exostoses were 
present along the edges of the severed bone . (Morris,  1924 , p. 196) 

   The severe injuries described by Morris match the injuries Harrod ( 2013 ) found 
on the human remains cataloged as 99/8071 at AMNH, which suggests that the 
individual selected as a case study for the  Index of Care   is the individual known to 
Morris as “Burial 88.” 

    Burial 88 

 Morris ( 1924 ) recovered Burial 88 from a room in the northern wing of West Ruin at 
 Aztec Ruins   buried below 20 in. of refuse composed of corncobs, ash, and wood 
debris (Morris,  1924 , p. 195). His initial assessment suggested that these were the 
remains of a probable female. Interred in Room 182, she was found in the fl exed posi-
tion on her left side facing the east wall (Morris,  1924 , p. 195). While no grave goods 

  Fig. 4.2    Notes about catalog number 99/8071 at Aztec Ruins. Courtesy of the Division of 
Anthropology, American Museum of Natural History       
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are mentioned, she was wrapped in a turkey feather cloth, some sort of additional 
cloth, and rush or  Juncus sp.  mat (Morris,  1924 , p. 195). According to Morris ( 1924 , 
p. 223), wrappings were a common burial practice, with 66 other burials recovered 
with one or more of these materials. He suggests that the burials that lack some form 
of wrapping were a result of taphonomic processes rather than the individuals not 
being wrapped at the time of burial (Morris,  1924 , p. 223). While the status of this 
particular burial is not readily apparent based on the archaeological context, the site 
of West Ruin itself is fairly signifi cant in the  Ancestral Pueblo   world. 

 The importance of the site of West Ruin lies in the suggestion that it represents a 
site that served as a regional center for the  Ancestral Pueblo  . Some researchers 
argue there was an elite group of people within the Pueblo culture, and that these 
individuals may have resided at the site of  Pueblo Bonito   in Chaco Canyon and 
West Ruin at  Aztec Ruins   (LeBlanc,  1999 ; Lekson,  1999 ,  2006 ,  2009 ; Wilcox, 
 1993 ,  2004 ). One hypothesis is that West Ruin seems to develop as a possible 
replacement for  Pueblo Bonito   as  Pueblo Bonito   begins to decline (Brown et al., 
 2008 ; Harrod,  2012 ; Lekson,  1999 ). Based on ceramic typology (Morris,  1924 ), 
which is supported by more recent dendrochronology (Brown et al.,  2008 ), the pri-
mary occupation at West Ruin was in the A.D. 1200s, which is well after the height 
of occupation at  Pueblo Bonito  . Support for a temporal connection between the sites 
at  Aztec Ruins   and those in Chaco Canyon is based on similarities in the overall size 
of the sites, the architectural design, the material culture, and the alignment to cos-
mological and cardinal orientations (Judge,  1989 ; Lister & Lister,  1987 ; Munro & 
Malville,  2011 ; Stein & McKenna,  1988 ; Toll,  2008 ; Van Dyke,  2009 ). 

 Constructing a basic biological profi le for Burial 88 using standard osteological 
techniques indicates she is a woman in her mid to late thirties (30–35 years old). Sex 
was assigned using anatomical features of the pubis (Phenice,  1969 ), the ilium 
(White, Folkens, & Black,  2012 ), and different regions of the cranium and mandible 
(Buikstra & Ubelaker,  1994 ), while estimation of age was based on morphological 
changes to the pubic synthesis (Brooks & Suchey,  1990 ; Todd,  1920 ) and auricular 
surface (Buckberry & Chamberlain,  2002 ; Lovejoy, Meindl, Pryzbeck, & Mensforth, 
 1985 ), and to a lesser extent the fusion of the cranial sutures (Mann, Jantz, Bass, & 
Willey,  1991 ; Meindl & Lovejoy,  1985 ). 

 As mentioned by Morris ( 1924 ), Burial 88 has a number of traumatic injuries on 
her body (see Fig.  4.3 ). Cranial injuries included a slight nasal fracture and ante-
mortem tooth loss that may or may not have been trauma related. Postcranial inju-
ries included a fractured pelvis and multiple broken ribs on both sides of the body 
(8th–11th ribs on the left and 2nd rib on the right). Additionally, there were morpho-
logical changes to some of the bones, including torsion or anteversion of the left 
femur and atrophy of the right clavicle, which may have traumatic etiology.

   In a prior study, Harrod and Martin ( 2014 ) highlighted the injuries found on Burial 
88 and an adult male from the same site displaying complete fusion of T12- L1 verte-
bra, moderate atrophy of the left humerus, and fractured left 2nd and 3rd ribs to dis-
cuss the possibility of captives, or at least of low status individuals, at  Aztec Ruins  . 
They compared the trauma found on these two individuals to the  injuries found on 
women from a nearby site in the La Plata River Valley in northern New Mexico, who 
Martin ( 1997 ;  2008 ) argued were captives in a system of regional raiding. 
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 The possibility of captivity in relation to the individuals from West Ruin was 
proposed because of the well-documented warfare in the region during the occupa-
tion at  Aztec Ruins   (Billman, Lambert, & Leonard,  2000 ; Haas & Creamer,  1996 ), 
and demographic research has suggested there are more women than expected at the 
site (Kohler & Kramer,  2006 ). The problem with regard to interpreting the status of 
Burial 88 is that there is insuffi cient context to defi nitively identify the cause of the 
cranial trauma. What is clear is that the postcranial trauma to the pelvis is unlikely 
to be a result of violence, and the left rib fractures are probably related to the pelvic 
trauma. Similar to the fi ndings of Chap.   5     (this volume), the pelvic injuries are more 
consistent with an accidental injury (e.g., a fall). The cranial trauma and the fracture 
of the right 2nd rib and atrophy of the clavicle may be the result of a separate trau-
matic event, which could mean a pattern of repeated injury or injury recidivism. 

 The reality, however, is that even if we accept that this woman was a captive or 
subordinate member of the community this does not necessarily negate the possibil-
ity that she was cared for by other people at  Aztec Ruins  . Ethnographic and archae-
ological research suggests that the identity of being a “captive” can be liminal, and 
a person can transition from being a captive outsider to a community member over 
their lifetime (Cameron,  2011 ). Citing  ethnographic data   collected by Halbmayer 
( 2001 ,  2004 ), who was working with the Yukpa, and Tooker ( 1962 ), who was work-
ing with the Huron, Harrod and Martin ( 2015 ) show examples where captives are 
eventually incorporated into the group as seemingly equal members of the society. 
Thus, regardless of the motivations behind the traumatic injury, the fact that the 
woman’s most severe injuries (e.g., pelvic fractures) were well healed speaks to the 
presence of care.  

  Fig. 4.3    Young female identifi ed as Burial 88 from  Aztec Ruins  .  Top left : cranium;  top right : left 
 os  coxae;  bottom left : left and right clavicle;  bottom middle : left ribs; proximal left and right femur. 
Photo of the cranium ( top left ) taken by Avery Underwood, other photos taken by Ryan Harrod       
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    Pelvic Trauma 

 The pelvic girdle forms a ring as the  os coxae  connect anteriorly at the pubic symphysis 
where the two pubic bones meet and posteriorly where the  os coxae  and sacrum meet 
at the sacroiliac joints (SIJ). Ligaments hold the entire pelvic ring together, and the 
interosseous sacroiliac ligaments associated with the posterior ring are crucial for 
maintaining pelvic stability (Tile,  1988 , p. 2). Given the complex biomechanics associ-
ated with the pelvic girdle these fractures are some of the most challenging injuries to 
diagnose, but classifi cation is the fi rst step in planning the most successful treatment of 
a pelvic injury. 

 The classifi cation of fractures types is based on the location, stability, mecha-
nism of injury, integrity of the posterior sacroiliac complex, and degree of disrup-
tion (A = stable, B = rotationally unstable, and C = vertically and rotationally 
unstable) (Prevezas et al.,  2009 ; Ruatti et al.,  2015 ; Tile,  1988 ). Young and Burgess 
( 1987 ) expanded on the classifi cation system by adding more descriptions of com-
pressive forces and a new category called Combined Mechanical Injury (CM), used 
when the injuries do not fi t the original categories. The identifi cation of the exact 
type of  pelvic ring fracture   on skeletonized human remains is problematic, because 
the mechanism of injury is unknown and soft tissue is not present. Báez-Molgado, 
Bartelink, Jellema, Spurlock, and Sholts ( 2015 ) discuss these limitations in a recent 
forensic article, and suggest that certain changes on the pelvis can be useful for 
identifying the classifi cation type. 

 The recorded pelvic injuries on Burial 88 indicate she suffered a high impact 
injury that severely fractured her pelvis and may have resulted in some of the other 
postcranial injuries (Figs.  4.4  and  4.5 ). For example, clinical literature suggests rib 
fractures correlate with high-energy trauma, which might explain the fractures to 
ribs 8–11 on the left side. The pelvis was fractured at the ischiopubic ramus, the 
acetabulum, and the ischial spine. Additionally, there was fusion of the sacroiliac 
joint with osteophytic growth, which elevates the  pelvic ring fracture   classifi cation 
from type A to type B (Tile,  1988 ).

    Together these injuries are a classic example of a  pelvic ring fracture   where the 
integrity of structure is compromised (Stimson,  1899 , p. 290). The injury may be 
elevated further from type B to type C because of the trauma to the ischial spine. We 
conservatively identifi ed it as a type B fracture with the malunion at the ischiopubic 
ramus because we cannot determine if the ischial spine injury happened at the time 
of the initial trauma or as a result of subsequent insult (Tile,  1988 ; Young & Burgess, 
 1987 ). One caveat to consider is that if the ischial spine was injured at the same time 
as the rest of the pelvic ring it would have likely caused pelvic fl oor disruption and 
have been associated with puncture of viscera (i.e., bladder and nerve entrapment). 
This is due to the loss of integrity of the sacrospinous ligament, which inserts into 
the lateral border of the sacrum and attaches to the ischial spine (Fig.  4.6 ).

   Associated with the  pelvic ring fracture   there was also an acetabular fracture and 
morphological changes to the femur. The acetabular fracture (see Fig.  4.4 ) on Burial 
88 is characterized as an anterior wall fracture on the left  os coxae , which occurs 
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less often than the posterior wall fracture (Letournel,  1970 ,  1980 ). On the same side 
of the body there was notable femoral anteversion or torsion of the femur (Fig.  4.7 ).

   Femoral anteversion may be important for determining the age at when the frac-
tures occurred, as research indicates that the morphological change of the axis of the 
femoral neck to the axis of the knee rapidly shifts between 12 and 16 years of age 
(Cibulka,  2004 , p. 550; Gulan, Matovinović, Nemec, Rubinić, & Ravlić-Gulan,  2000 , 
p. 523; Mudge et al.,  2014 , p. 23). Given the fracture pattern, involvement of the 
acetabulum, and femoral torsion, we suggest that Burial 88 may have still been grow-
ing when the injury occurred. According to Djukic, Milenkovic, Milovanovic, Dakic, 
and Djuric ( 2014 , p. 300), problems with the biomechanics of the pelvis and femur 
during development can alter the femoral neck anteversion. If she injured her pelvis 
prior to the decrease in the angle between the femoral neck and the knee, then it is 

  Fig. 4.4    Fractured left  os  coxae. Photos taken by Ryan Harrod       

  Fig. 4.5    Fractured left ribs 8–11. Photos taken by Ryan Harrod       
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  Fig. 4.6    Images of the pelvic ligaments. Compiled illustrations from Gray 1918 (Gray 2000: plate 
320 and 321)       

  Fig. 4.7    Femoral anteversion (left femur).  Left  (on  left  of image) and right femora, posterior 
views. Photos taken by Ryan Harrod       
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possible that the differential use of one of her legs is responsible for the asymmetrical 
femoral anteversion because of involvement of the triradiate cartilage resulted in 
changes to the acetabulum which may increase the likelihood of dislocation and sub-
luxation of the femur head. Subbu and Haddad ( 2015 , p. 4) suggest that femur ante-
version may be an adaptation to prevent future dislocations. 

 High-energy pelvic ring injuries like the one found on Burial 88 have numerous 
detrimental outcomes in residual dysfunction, even when treated with surgery 
(Vallier, Cureton, Schubeck, & Wang,  2012 ). Siegmeth, Müllner, Kukla, and Vécsei 
( 2000 ) note that 47 % of individuals with type B fractures and 84 % of individuals 
with type C fractures exhibit poor outcomes and chronic  pain  . Even after being 
treated, 25 % of patients suffered long-term neurological dysfunction (Siegmeth, 
Müllner, Kukla, & Vécsei,  2000 ). There is a 28 % mortality rate for patients with 
high-energy pelvic ring injuries. 

 Considering these injuries in relation to the muscles, nerves, and arteries it is 
clear that multiple anatomical layers were involved, possibly including vital organs 
and even signifi cant blood loss, all of which would have been associated with pain 
and disability (see Chap.   2     in this volume for a discussion of disability).   

    Traditional Care Among the Pueblo 

 The treatment of broken and dislocated bones by  healers   not trained in Western 
schools of medicine is found worldwide, in both industrial and preindustrial cul-
tures, across time (Agarwal & Agarwal,  2010 ). Capener ( 1932 , p. 1009) suggested 
that “… empirical methods, good and bad, have been used by bonesetters as long as 
medicine has existed.” There are numerous ethnographic and historical accounts of 
individuals in preindustrial societies who were specialists at setting bones; these 
include reports from Africa (Eshete,  2005 ; Oyebola,  1980 ; Warren,  1974 ), Southwest 
Asia (Hatipoğlu & Tatar,  1995 ; Pillsbury,  1978 ), Southern Asia (Panda & Rout, 
 2015 ), East Asia (Katada,  1970 ; Ling, Aimin, Xihe, Xiaoshu, & Cummings,  1996 ; 
Yamauchi,  1996 ), Mesoamerica (Huber,  1990 ; Paul,  1976 ), and the U.S. Southwest 
(Parsons,  1936 ). 

    Pueblo  Healers   

  There are also numerous accounts of healers among historic and modern-day Pueblo 
communities. An early ethnography by Parsons ( 1936 ) of Taos pueblo in New 
Mexico during the 1930s describes the presence of multiple healers among this 
Pueblo community. She discusses the activities of four healers in the community, 
one of whom, Lorenzo Martinez, was a “bonesetter” (Parsons,  1936 , p. 58). Grant 
( 1982 , p. 300), looking at the healers among the Hopi in Arizona, also discusses the 
importance of being a  bonesetter  , which he says is evident in the presence of splints 
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and other stabilization devices. The presence of  splints   is important for considering 
the possibility of care being provided for Burial 88. A different female recovered 
from West Ruin by Morris was found with an unhealed fracture of the arm and pel-
vis, but what was unique about her was the fact that her fracture arm was still 
splinted when she was found. While Parsons suggests the bonesetter is a specialist 
focused on body manipulation, Grant says a  healer   must be able to heal multiple 
ailments. Leeman ( 1986 ), documenting the experiences and community perceptions 
of  healer  s at Taos in the mid 1980s, found that the specialized  healer  s Parsons 
( 1936 ) described were not necessarily so specialized. He notes that, based on 
accounts of Taos residents, the activities of these individuals do vary, and cautions 
that they were reportedly still engaged in holistic approaches to healing that included 
the use of body manipulation, herbal remedies, and ceremonial practices. It is cru-
cial to realize that within any community there are likely to be multiple health prac-
titioners, and that while individual caregivers may be better at one type of healing 
than another, health practitioners are usually trained in many methods. 

 Having people in the community trained in manual  therapies   such as massage 
and manipulation, as well as an expert guiding ingestion and application of  medici-
nal plants  , would have been a great benefi t to this woman at  Aztec Ruins  . Clinical 
data show that simple adjustments, such as wearing a shoe lift to correct leg length 
discrepancy, wrapping the pelvis, or the use of a cane, can have a tremendous impact 
on an individual’s recovery (Cooper,  2006 ; Gillespie,  2009 ; Letournel,  1980 ). Grant 
( 1982 ) gives an account of a practiced  healer   attuned to his client’s responses and 
concerned for his well-being.

   When a fracture is to be set or sprain manipulated, the healer attempts to distract the client 
by calmly talking to him then suddenly and very methodically performing the procedure.  
(Grant,  1982 , p. 302) 

   This technique enables the practitioner to manipulate the client before he can 
tense up in anticipation of pain. Once the adjustment is made, the  healer   uses physi-
cal touch and massage to relieve pain, showing open concern for the client (Grant, 
 1982 , p. 302). 

 Recent chemical analysis of one of the plants native to  Aztec Ruins   ( Artemisia 
tridentata ) supports claims that it possesses medicinal properties (Turi, Shipley, & 
Murch,  2014 ). This is important, because there is evidence for the use of  Artemisia 
tridentata , also known as Basin Brush, that dates from at least 1869 to the present 
day (Fewkes,  1896 ).  Artemisia tridentata  is a well-documented and versatile 
  medicinal plant  , employed to treat a wide range of ailments from respiratory prob-
lems to gastrointestinal issues. It can be ingested, applied topically, or burned as an 
inhalant, and has been effectively used as an analgesic, anti-infl ammatory, antisep-
tic, immunostimulant; it is also used in spiritual/ceremonial contexts (Rainey & 
Adams,  2004 ; Turi et al.,  2014 ). The common plant is an effective insecticide, as 
well as possessing antimicrobial properties that aid in food preservation (Bora & 
Sharma,  2011 ; Turi et al.,  2014 ). In addition, its use has been recorded by Fewkes 
( 1896 , p. 17) in “an infusion of its leaves drank by a person whose ailment is sup-
posed to lie in his Ilium.” 

A.Y. Willett and R.P. Harrod



75

 Two other plants found at  Aztec Ruins   that have traditionally been seen to have 
medicinal properties are globe mallow and juniper bark. Globe mallow can be made 
into a paste for casts, while the leaves may be rubbed on sore muscles and ingested 
to help heal broken bones (Rainey & Adams,  2004 ). Moreover, the root may be 
chewed to ease digestive irregularities. Juniper bark can be used for diapering, mak-
ing it suitable for wound packing. 

 Traditional healing practices in bone setting, often involving use of  medicinal 
plants   and wrappings to alleviate pain, still persist in many parts of the world. One 
example of this is the development of the bone setting practice called the  Puttur 
kattu  by Kadallam Gopal Raju in 1881. A recent article on this type of traditional 
healing suggests that practitioners see between “200–300 patients per day with vari-
ous fractures and dislocations ” (Panda & Rout,  2015 , p. 174).   

    Management and Care 

 The clinical literature suggests that in the case of Burial 88 care would have been 
required and that this would have been on a continuum (Cooper,  2006 ). Essential 
care would include emergency management such as controlling blood loss and sta-
bilizing the pelvis. During this time constant monitoring of health status, pain man-
agement, infection prevention, and provisioning of food and water would have been 
required. If the bladder or bowel were impacted, a special diet and extensive help 
with hygiene would be necessary to control for infection. Special attention to the 
changing of bandages, sling position, and careful bolstering of the patient would 
decrease the chance of infection and pain. Pain would almost certainly be persistent, 
varying in intensity as the injury moved through acute, subacute, and chronic 
phases. Additionally, level and nature of activity would feed into type and duration 
of pain (Hessman, Rickert, Hofmann, Rommins, & Buhl,  2010 ). 

    Essential Management of Immediate Complications 

 It is important to note that all of the described sites of trauma in this example are 
healed. It is diffi cult to know if these injuries occurred simultaneously or throughout 
this woman’s lifetime; however, ongoing research is attempting to establish a temporal 
order to the injuries. The fracture with malunion of the pelvis was old enough to have 
caused a change in the skeletal structure to the femur, and the fractured ribs show callus 
formation. Of the traumas recorded, the pelvic fracture would be most debilitating. 

 There are many complications that result from pelvic fractures, and these problems 
vary in degree of severity depending on whether or not proper treatment is received. 
The current case study exhibits malunion of the ischiopubic ramus and a lesion on the 
ischial spine, which indicates that it is likely that this women experienced, at the very 
least, a pelvic fl oor disorder, if not a complete disruption (Tile,  1988 ) (Fig.  4.4 ). 
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 Baessler, Bircher, and Stanton ( 2004 ) found a wide range of pelvic fl oor 
 dysfunction after pelvic fracture, with development of bladder, bowel, and sexual 
dysfunction common even in those who did not experience direct injury to urogeni-
tal organs at time of trauma. Pelvic fl oor disorders generally occur when normal 
anatomy is disrupted (Yount,  2013 ). Symptoms of pelvic fl oor disorders include 
urinary, bowel, and sexual dysfunction. These disorders can have a profound effect 
on a person’s life, leading to social isolation, personal hygiene issues, and alteration 
of self-perception. Sexual health is associated with many emotional, physical, men-
tal, and cultural factors. Physical evidence of a complete fracture with malunion of 
the ischiopubic ramus points, at a minimum, to diffi culty in giving birth. 

 Another consideration is how the non-pelvic injuries would have impacted her 
recovery if they occurred at or around the same time as the pelvic fracture. Pain with 
inhalation and exhalation from the broken ribs would have further hindered mobil-
ity. Inability to inhale and exhale fully would contribute to respiratory infections (de 
Bruijn,  2015 ). Her other traumatic injuries may have meant even more diffi culty 
functioning and require adjustments to be made in working and resting positions. 
Finally, recovery from major trauma often requires more rest and additional calories 
to heal (Stefanski & Smith,  2006 , p. 296).  

    Instrumental Care of Long-Term Complications 

 Long-term increased morbidity, disability, or deformity associated with complex 
pelvic fracture includes bony malunion or nonunion, leg length discrepancy, sitting 
disturbance, gait disturbance, muscle weakness, disuse osteoporosis, obstetric 
issues, and chronic pain (Gillespie,  2009 , p. 295). The current case study exhibits 
malunion of the ischiopubic ramus and leg length discrepancy which would lead to 
the abovementioned complications. 

 Compromised mobility is evidenced by structural changes to the skeleton in 
Burial 88. Leg length discrepancy and femoral torsion or internal rotation would 
have changed gait patterns, perhaps leading to diffi culty transferring weight, sitting 
disturbances, foot drop, and obstetric issues. Ongoing efforts by caretakers would 
be intended to help the patient regain stability, strength, and mobility. This type of 
injury requires multiple modalities of care, if not multiple caregivers. 

 There would be pain with sitting and standing, and rotational instability (Cooper, 
 2006 ; Gillespie,  2009 ). Chronic pain is the most common cause of permanent dis-
ability after unstable pelvic fracture. Neurological injuries are a major source of 
chronic pain complaints, but can be diffi cult to treat as pain can also be due to 
chronic instability, malunion, and/or posttraumatic osteoarthritis of the sacral iliac 
joint (Hessman et al.,  2010 , p. 128). Burial 88 exhibits all of these complications, so 
it is highly probable she would have endured ongoing pain. 

 After surviving the immediate and intermediate phase of trauma, lasting mor-
bidities and disability would become central to Burial 88’s daily life. This individ-
ual would have dealt with chronic pain, gait change, and possible pelvic fl oor 
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disorder on a daily basis (Vallier et al.,  2012 ). Each of these complications pose a 
challenge not only physically, but also emotionally and mentally, unique to a woman 
within a larger community.   

    Reconstructing Daily Life 

 Social roles become more visible when disrupted by conditions such as chronic 
pain. Today in the USA, cultural and social norms include expectations of objective 
evidence of specifi c cause (injury) if pain exists. Improvement is expected when 
treated with traditional Western medicine (Monsivais,  2013 ). It is hard to say what 
sort of expectations a society had in the past, but a human reaction to stigmatized 
chronic pain may shed light upon behavior. Monsivais ( 2013 ) notes a tremendous 
stigma accompanying someone with chronic pain. Goffman ( 1963 ) defi nes stigma 
as an attribute that is deeply discrediting given a particular set of circumstances and 
relations. This stigma, or fear thereof, may lead to behavioral reactions and coping 
strategies for people anticipating negative social perceptions based on pain, possi-
bly shaping behaviors that interfere with care. Internalized stigma has a negative 
relationship with self-esteem and pain self-effi cacy (Monsivais,  2013 ; Waugh, 
Byrne, & Nicholas,  2014 ). 

 Looking to the ethnographic record, Leeman ( 1986 ) states that Puebloan people 
along the Rio Grande are communal societies in which the well-being of the indi-
vidual is inextricably linked to the well-being of the community. Because an indi-
vidual’s health could be determined by his or her daily interaction with community 
members, outcomes in Burial 88’s case may have been positive in terms of inclusiv-
ity and care. The problem with citing ethnographic accounts of the Pueblo commu-
nities that Leeman was working with is that Chaco Canyon and, to a lesser extent, 
 Aztec Ruin  , seem to be socially and politically distinct from these later post-Pueblo 
III cultures (Lekson,  1999 ; Mills,  2004 ; Nelson,  1995 ; Plog & Heitman,  2010 ). 
Harrod ( 2012 ), looking at patterns of violence, suggests that there is signifi cant 
internal confl ict during the height of Chaco Canyon, which in turn suggests that the 
culture had a more rigid sociopolitical organization. For the later cultures along the 
Rio Grande, Pueblo well-being is a state of balance in which extremes are avoided 
because disharmony will affect the health of the entire community (Leeman,  1986 ). 
Dozier ( 1970 ) states that welfare of the community rests on the proper, timely, and 
calendric observation and performance of religious ritual. 

 We would argue that even in societies where hierarchy and inequality are present, 
the need to carry out ritual or conduct specifi c performative activities is still impor-
tant. For Burial 88 it would be important to regain the ability to participate not only in 
ceremony, but also in the pivotally important task of food processing. Corn is not only 
important as a food source but central to origin stories and ceremony. Given activities 
are run by calendric ceremonies having to do with subsistence and health, it is impor-
tant for all members of the community to be part of this system to ensure successful 
crops. Thus, at  Aztec Ruins  , care may have been practiced out of necessity. 
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 It is clear that an individual can experience sickness due to disruption of a 
 community, but it is equally true that individuals affect others in the community 
when in pain or disabled. Gait change due to femoral torsion, leg length discrep-
ancy, and pain would set this female apart from the others. Her injury would remain 
visible to the community, possibly serving as a reminder of the attributed cause of 
disharmony. In addition to her visible difference, she may have been dealing with 
the personal discomfort of changing her expectations of fulfi lling a woman’s role. 
While a loss of mobility can be seen as a burden and result in further harm to an 
individual, it can also lead some members of the community to be sympathetic, 
want to work to correct any wrong committed against the individual, or simply offer 
counsel as they heal. Perhaps the community saw this person as a burden or maybe 
they were more empathetic. Either way, the community would have been invested 
in helping this woman for the goal of bringing balance back to the pueblo. 

 The current understanding of traditional healing practices is that these largely 
work through encouraging patients’ responsibility for their own health and well- 
being.  Healers   bring “healing energy” to treatments, with practices taking into 
account contributions made to this healing process by the individual, their family, 
their community, and even future generations. For the patient, a sense of responsi-
bility for their own health may bestow a sense of empowerment. Attitudes about 
pain and the perception of pain are largely affected by an individual’s awareness of 
the availability of aid and their belief in their ability to help themselves. Grant 
( 1982 ) fi nds that when a Hopi  healer   treats a condition, such as a fracture or sprain, 
there is always some degree of improvement, ranging from decrease in pain to com-
plete resolution of the problem. He states that this could, in part, be due to the level 
of confi dence patients have in their  healer  , as faith serves as an effective healing 
force that leads to a subjective feeling of well-being. 

    Implications for Group and Individual Identity, Social 
Relations, and Social Practice 

 The physical environment at  Aztec Ruins   comprises irregular ground with many 
changes in level, and this is refl ected in the design of the multistory pueblo build-
ings. Steps and ladders are used to enter living and working areas, and these would 
have posed an extra challenge for a person dealing with pelvic instability (Fig.  4.8 ).

   Help with moving in and out of domestic and ceremonial spaces would be a 
necessary part of accommodating difference, enabling disabled members of the 
community to still be part of group practice. If individual injury can be attributed to 
imbalance in the community, conversely, the failure of an individual in life activities 
may have repercussions for the entire village. Health and sickness are not limited to 
the individual body; instead, the entire pueblo feels it. The small rooms and multiple 
fl oors of pueblo buildings would not have been easy structures for Burial 88 to navi-
gate, at least for the fi rst few months following her injury (Fig.  4.8 ). 
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 Physical ceremonial requirements, such as dance, contribute to identity by way 
of purposeful action.

   Pueblos are well known for their communal ceremonial dancing. Dances are mandated by 
the Pueblo religion as essential to the maintenance of communal health and take place 
regularly lasting for 3–6 hours. The dances serve as a vehicle for healing the community 
body  (Leeman,  1986 , p. 27). 

   Rotational instability of the pelvis may have excluded Burial 88 from participat-
ing in ceremonial activities (e.g., dance), leading to a lost sense of, or transition in, 
identity. We do not know how her society viewed disability, and the injury could 
have transformed her role in the community. While kivas are traditionally viewed as 
spaces exclusive to men, we use the following quote to illustrate how the commu-
nity may have dealt with movement barriers so that all members could be included 
in ceremony.

   We took crippled old Naquima into the kiva and had him smoke and pray with us…his 
prayers were better since he had a strong mind, and was single, handicapped, and less 
likely to be spoiled by lovemaking  (Simmons,  1942 , p. 225). 

   Conservatively, Burial 88 would have had a decreased ability to contribute to “nor-
mal” physical labor demands, but could still have participated in the community in 
other ways, possibly through adjustments made specifi cally to enable this (“accom-
modation of difference” – see Tilley & Cameron,  2014 ). It is important to note that 
there would be a visible difference in the way this woman walked, as well as in her 
posture, which would have set her apart. It is not possible to know how the community 

  Fig. 4.8     Aztec Ruins  .  Top left  and  right : landscape views of  Aztec Ruins  ;  Bottom left : image of a 
room ceiling that also serves as the fl oor for the room above;  Bottom middle : doorway;  Bottom 
right : workspace with manos and metates. Photos taken by Stephanie Harrod       
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would have perceived this difference, but the chance of exclusion in social settings is 
possible and may have added to the physical pain suffered on a daily basis. In addition 
to Burial 88’s experience of chronic pain and continuing mobility challenges, the 
impact of pelvic injuries means she had a low chance of successfully giving birth. The 
potential for Burial 88 to embody her female identity may have been lost, or transi-
tioned into a nontraditional role. Either way, there would be a period of uncertainty in 
the way Burial 88 felt about herself, the way she saw herself within the group, and the 
way the group envisioned her role within the community.   

    Conclusions 

 Burial 88’s survival with reduced self-suffi ciency and mobility suggests a commu-
nity tolerance and understanding of disability as well as active care provision, and 
use of the  Index of Care   in assessing available evidence has helped to develop a 
possible and plausible account of her experience. 

 Importantly, based on ethnographic and ethnohistoric accounts, it seems the 
community would have had a vested interest in ensuring her care. This does not 
mean that caregiving was entirely altruistic. Both Leeman ( 1986 , p. 11) and Grant 
( 1982 , p. 291) suggest that  healers   are chosen and that, because of the responsibility 
associated with ensuring the health of others in the community, the requirements 
involved in being a  healer   can be a burden. Care, or at least some aspects of care, 
may have been grudgingly provided rather than freely given. Stating that care was 
present in the past does not mean we are denying the reality that people were prob-
ably not always nice to one another. 

 Whether or not the injuries seen in Burial 88 were the result of a system of cap-
tivity (Harrod & Martin,  2014 ), the fact remains that one or more people almost 
certainly provided health-related care for her at various times during her life. This 
would have been in the form of “direct support” when her injuries were at the acute 
stage, and in the form of “accommodation of difference” as she adapted to coping 
with the lasting impacts of trauma. Bioarchaeological, archaeological, and ethno-
graphic data combine to support the conclusion that Aztec Ruins was a community 
in which caregiving occurred.     
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    Chapter 5   
 Inferring Disability and Care Provision 
in Late Prehistoric Tennessee                     

     Heather     Worne     

          Introduction 

  The recent development of the “bioarchaeology of care” (see Tilley, Chap.   2     this 
volume; Tilley,  2012 ) provides a methodology and theoretical basis for assessing 
disability and  the   provision of care in bioarchaeological contexts. This approach 
provides a framework for investigating relationships between biological and socio-
cultural dimensions of physical impairment. The current study presents a case of 
possible trauma-related disability of a middle-to-older adult female (B271A) from 
a late prehistoric  agricultural community   in  Tennessee  , North America. This indi-
vidual survived signifi cant traumatic  injuries   to her  pelvis  , as well as  fractures   to her 
 ribs  , spine, and  facial bones  . Her possible disability and likely care are considered 
within the contexts of both  accidental injury   and  intentional violence  . Utilizing the 
 Index of Care   (Tilley & Cameron,  2014 ), her injuries are assessed to determine the 
immediate and long-term impacts that these may have had on her ability to perform 
daily activities within her specifi c social, cultural, and physical context. This chap-
ter also examines the timing of her injuries as well as the type of care she likely 
received from members of her community.  

    Biocultural Context of Care 

 Located in the  Middle Cumberland Region (MCR)   of north-central Tennessee, the 
 Averbuch site   represents a late  Mississippian   nucleated village (Fig.  5.1 ). Situated 
on a broad upland slope on the outer edge of the Central Basin just outside the 
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modern day city of Nashville, the site is located on a lesser stream approximately 
four kilometers to the north of the Cumberland River and two kilometers east of a 
secondary tributary (Reed,  1984 ).

   Despite its seemingly hinterland location population density at the site was rela-
tively high, with population size estimates averaging between 100 and 200 people 
living there at any one time (Cobb, Krus, & Steadman,  2015 , p. 46). The elevation 
of the site is 155 m above sea level in an area characterized by rugged, deeply dis-
sected terrain (Miller,  1974 ). The slopes of the site are prone to erosion, with a 
particularly steep drop-off to the west. Agricultural potential in the area is relatively 
good due to the high nutrient content of the soils, and a variety of fl oral and faunal 
resources were available within the two adjacent physiographic regions (Highland 
Rim and Inner Basin). Characterized by a temperate diversifi ed deciduous forest, 
fl ora in the area is considered particularly rich and diverse. Groups in the  MCR   
presumably had access to numerous lithic and chert gravel resources from local 
waterways, with many quarries within walking distance of sites. 

 The Eastern Salt Basin extends south to the margin between the northern periph-
ery of the Outer Basin and the Highland Rim, providing numerous accessible saline 
and mineral springs in the region (Smith & Moore,  1996 ). Salt springs not only 
provide potential trade goods, but also attract local ungulate populations, providing 
a concentration of mammals for hunting. Deer was one of the most exploited faunal 

  Fig. 5.1    Map of  Middle Cumberland Region   showing location of Averbuch (after Smith & Moore, 
 1999 , p. 95, Fig. 9.1)       
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species in the region. Other faunal mainstays included elk, bear, raccoon, turkey, as 
well as waterfowl, fi sh, and mollusks. In addition to maize and other cultigens, 
people probably also exploited wild berries, nuts, and fruits. There does not appear 
to be a concentration of power within any one community during the later 
 Mississippian   period in the  MCR  , nor does any group appear to have exclusive con-
trol over any particular resource (Moore & Smith,  2009 ; Smith,  1992 ). Paleobotanical 
analyses at the site suggest that, despite the availability of diverse fl ora in the area, 
residents at Averbuch focused primarily on a narrow range of plant species (Crites, 
 1984 ). Furthermore, isotopic analyses indicate that late prehistoric populations in 
the region, including Averbuch, had an extreme dietary reliance on maize (Buikstra, 
William, Emanuel, Leslie, & Nikolaas van der M,  1988 ). 

 Recent Bayesian modeling of radiocarbon data indicates that the site was occu-
pied from approximately cal. A.D. 1265–1475 (Cobb et al.,  2015 , p. 52). A total of 
645 burials (887 individuals) were excavated, with the vast majority located in one 
of three discrete cemeteries (Berryman,  1981 ). Infants were primarily interred under 
structure fl oors. The palisade wall intrudes upon Cemetery 3, suggesting that it was 
in use prior to the erection of the wall (Berryman,  1981 ), which was likely built 
between cal. A.D. 1350 and A.D. 1405 (Cobb et al.,  2015 , p. 52). Temporal infor-
mation is not as clear for Cemetery 2. The subject of this chapter, B271A, was 
buried in the later cemetery (Cemetery 1), which is contained within the fortifi ca-
tion walls and was potentially in use between cal. A.D. 1390 and A.D. 1470. 
Permanent habitation structures excavated at the  Averbuch site   were square or rect-
angular, wall-trench or single-post, wattle and daub, and often contained centrally 
located hearths (Reed & Klippel,  1984 ). Eleven of the twenty-two domestic struc-
tures excavated show evidence for rebuilding. Based on structure fl oor areas (aver-
aging approximately 28 m 2 ), domestic structures likely housed an average of fi ve 
individuals, with some possibly as many as eight (Casselberry,  1974 ). 

 Mortuary practices at the  Averbuch site   (and the wider  MCR  ) usually consisted of 
rectangular stone box graves accommodating a single extended burial (Brown,  1981 ; 
Smith,  1992 ). Primarily constructed of limestone slabs, stone boxes appear to have 
been tailored to the size of the interred individual, with the box wider at the head and 
narrower at the feet. Although typically containing only one individual, graves were 
often reused, with the original occupants removed or pushed to one end to make 
room for the newly interred individual (Berryman,  1981 ; Brown,  1981 ; Dowd,  2008 ; 
Smith,  1992 ). Based on experiments by Brehm and Evans ( 1977 ), it is estimated that 
a single limestone box grave took approximately 8 h to construct, which suggests the 
box construction itself was an important aspect of mortuary ritual. 

 Analyses of mortuary artifacts provide potential insights into the daily lives of 
individuals at the Averbuch site. There does not appear to be any mortuary distinc-
tions based on social status or rank divisions (Smith,  1992 ). Only a small proportion 
of adult burials contain grave goods, most of which are utilitarian in nature and 
appear to refl ect differences in sex or occupation rather than status. The vast major-
ity of nonutilitarian artifacts are buried with infants and children. Exotic goods pres-
ent in some of the graves likely represent the ability of some individuals or lineages 
to accumulate wealth during their lifetime. Undecorated (or simply decorated) 
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ceramic vessels associated with domestic household activities are more often buried 
with female or nonadults (Smith,  1992 , p. 273). Small ceramic trowels commonly 
associated with pottery-making, as well as bone awls possibly used in weaving, are 
more often located in female burials.  Mississippian   projectile points likely used for 
hunting, woodworking tools (i.e., larger ceramic trowels), large plastering trowels 
(possibly used in house construction), chipped stone, and other mineral artifacts are 
all primarily associated with male burials. 

 In order to sustain the rather large sedentary population at Averbuch, all able- 
bodied adults were likely involved in procuring food and providing protection for 
those that may not have been able to do so on their own (i.e., the very young or very 
old, the sick, or part-time craft specialists) (Berryman,  1981 ; Smith,  1992 ). Part- 
time craft or occupational specialists also probably contributed to agricultural pro-
duction during peak crop seasons (Smith,  1992 ). The location and size of grain 
storage vessels in the region suggest that surplus was maintained at the household 
rather than community level. 

 Surveys of artifact assemblages from the region indicate that the relatively auton-
omous villages of the late  Mississippian   period in the  MCR   had continual interac-
tion with one another (Smith,  1992 ). The presence of a variety of nonlocal items 
throughout the region, (e.g., marine shell, mica, nonlocal chert, quartz, galena, cop-
per, steatite, bison, greenstone) suggests that groups in the  MCR  , including the 
community at Averbuch, interacted in the wider  Mississippian   sphere (Moore & 
Smith,  2009 ; Smith,  1992 ). A number of local products also likely served as export 
items, such as salt, negative painted vessels, shell gorgets, and mussel shell beads 
(Smith & Moore,  1999 ). 

 Bioarchaeological analyses indicate that residents at the  Averbuch site   experi-
enced substantial social and biological stress (Berryman,  1984 ; Eisenberg,  1986 , 
 1991a ,  1991b ). Life expectancy for the Averbuch skeletal sample is rather low com-
pared to other late prehistoric populations in the region (Berryman,  1981 ,  1984 ). 
Individuals at Averbuch who survived to age 20 had a life expectancy of approxi-
mately 32 years (Berryman,  1981 ; Eisenberg,  1986 ). Life expectancies at age 20 for 
other late prehistoric samples in the region range between 31 and 38 years. Relative 
frequencies of skeletal indicators of stress (i.e., linear enamel hypoplasias, porotic 
hyperostosis, cribra orbitalia, and tibial periostitis) were rather high compared to 
other late prehistoric populations in the southeastern and midwestern United States 
(Eisenberg,  1986 ,  1991a ,  1991b ). Relative frequencies of linear enamel hypoplasias 
for other contemporary sites in the region range from 51 to 90 %, with Averbuch 
falling towards the upper end of the range at 90 % (Eisenberg,  1986 , pp. 165–166). 
Similarly, the frequency of individuals in the Averbuch sample showing evidence 
for cribra orbitalia or porotic hyperostosis is 18 %, with other late prehistoric sites 
in the region ranging from 1.2 to 18 %. Evidence for specifi c diseases, such as tuber-
culosis and treponematosis, is present for sites throughout the region, particularly 
within the Averbuch skeletal sample. 

 The threat of attack to the Averbuch community apparently warranted the con-
struction of a palisade wall during the mid to late fourteenth century (Cobb et al., 
 2015 ). The erection of the wall appears to have been hurried, as the wall passes 
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through graves from an earlier cemetery. Osteological evidence of intergroup 
 confl ict has been identifi ed at  MCR   sites (including Averbuch) in the form of scalp-
ing, embedded projectile points, and sharp force trauma (Worne,  2011 ; Worne, 
Cobb, Vidoli, & Steadman,  2012 ). Furthermore, a particularly high proportion of 
uniformly shaped (round or elliptical) healed cranial depression fractures, showing 
a sex-specifi c location on the skull (with wounds more often located on the anterior 
or superior aspects of the skull in males and on the posterior aspect in females), sug-
gests perhaps the presence of culturally specifi c interpersonal or intragroup vio-
lence. Confl ict appears to have escalated in the region over time. This shift follows 
shortly after region-wide decentralization becomes apparent in the  MCR  , as groups 
stopped investing in the construction of earthen mounds and nucleated into smaller, 
more autonomous palisaded villages and became more defense-oriented (Moore & 
Smith,  2009 ; Smith,  1992 ). Taken as a whole, the osteological evidence from the 
Averbuch skeletal sample indicates that residents experienced both considerable 
biological and social stress. Community health was likely adversely affected by 
multiple synergistic factors, possibly including high population density, the threat 
of violence, as well as limited access to resources (Berryman,  1981 ; Eisenberg, 
 1986 ; Worne et al.,  2012 ). 

 There is some evidence suggesting that individuals at the  Averbuch site   received 
some amount of care following injury or illness. Several individuals show evidence 
that they survived bouts of chronic disease (e.g., tuberculosis and treponematosis). 
Furthermore, at least four victims of scalping (three males and one female) show 
evidence of infection and/or bone remodeling, indicating that they survived for at 
least some period of time. However, whether or not the provision of care would have 
been necessary for these individuals to survive as long as they did has yet to be 
systematically evaluated. The following case study uses the  Index of Care   to assess 
whether care was likely provided for B271A, and what that care may have entailed.  

    Paleopathology of B271A and Its Implications 

 B271A, a middle-to-older adult female, was recovered from Cemetery 1 (the later 
cemetery located within the palisade wall). She was buried in the semi-fl exed posi-
tion, likely due to her placement in a rectangular limestone box grave that was not 
long enough to accommodate her height. The partial remains of a juvenile were 
discovered in the burial as well, suggesting that the box was reused for interment of 
B271A, which was not uncommon at the site. Her remains are relatively well pre-
served and mostly complete; however, several elements (i.e., ribs, long bones) were 
fragmentary due to taphonomic processes. Sex estimation was based on morpho-
logical characteristics of her skull and pelvis using standard osteological methods of 
analysis (Buikstra & Ubelaker,  1994 ). Transition Analysis (Boldsen, George, Lyle, 
& James,  2002 ) suggests a maximum likely age of 46.1 years with a 95 % confi -
dence interval of 31.6–67.5 years (Fojas, personal communication 2015). 
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 B271A showed several pathologies, consistent with  traumatic injury  , in varying 
stages of healing (Fig.  5.2 ). Details of her injuries and any other relevant patholo-
gies, as well as potential clinical impacts, are discussed below. It is important to 
note that the clinical literature generally addresses modern cases from hospital or 
medical clinic settings. Such reports are based on samples containing a high number 
of motor vehicle accident victims, and are usually drawn from patient populations 
where some amount of medical care has already been administered (e.g., analgesics, 
wounds cleaned, surgery).

   The injuries with the most clinical and functional signifi cance for B271A are the 
multiple fractures of her  pelvic ring  . There appears to be a well-healed/remodeled 
callus located on her left ischiopubic ramus just inferior to the pubic body, possibly 
due to an impact to her groin region, and her right iliopubic ramus has a well-healed 
fracture with nonunion located near the point where the ilium and pubis meet. There 
is also a rather large area of woven bone formation on the anterior aspect of the left 

  Fig. 5.2    Diagram illustrating relative timing of injuries. Shading and highlighting denote joints 
affected by osteoarthritis       
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iliopubic ramus adjacent to the anterior wall of the acetabulum that appears to be a 
callus. Postmortem breakage to the region makes it impossible to determine the 
extent of the injury (e.g., complete vs. incomplete fracture; acetabular involvement). 
The right ala of the sacrum has a compression fracture on the ventral portion of the 
sacroiliac joint surface at the level of the fi rst sacral vertebra. The fracture line is 
still visible on the joint surface, with both woven and lamellar bone deposition on 
the lateral and anterior surfaces. Sacral fractures are associated with neurologic 
impairment (i.e., damage to the sciatic nerve or L-5 nerve root); however, B271A’s 
injury is located in the alar region (lateral to the sacral foramina), which only results 
in neurologic defi cit in 5.9 % of cases (Denis, David, & Comfort,  1988 , p. 71). 

 The most recent injury involves a compression fracture of the left pubic symphy-
seal face, causing the dorsal half of the surface to be depressed laterally and angled 
posteriorly. Minimal woven bone deposition suggests that callus formation is only 
just beginning. This injury likely resulted in the internal rotation and overlap of the 
pubic symphyses, which is associated with increased risk of damage to internal 
abdominal and pelvic organs, bleeding, and death (Bellabarba, Winkelmann, 
Decker, Bransford, & Krettek,  2009 ). 

 While it is diffi cult to assess the timing of B271A’s injuries, it is clear that the 
pubic symphysis fracture was relatively recent, possibly occurring within a matter 
of weeks prior to her death. Taking all of her pelvic ring injuries into account, her 
fractures are consistent with Tile’s Type B fractures (Báez-Molgado, Bartelink, 
Jellema, Spurlock, & Sholts,  2015 ; Tile,  1988 ), producing rotational instability of 
the pelvis. The most recent fracture to her pubic symphysis likely resulted from 
ipsilateral compression, possibly due to a fall. 

 Pelvic ring fractures usually cause diffi culty standing or walking. Patients gener-
ally require a period of bed rest, sometimes lasting weeks or months, depending 
upon the severity of the injury and stability of the pelvis (Aghababian,  2011 ; Denis 
et al.,  1988 ). Physical therapy is often required to regain partial or full mobility 
(Dutton,  2011 ). Pelvic bone fractures resulting in damage to internal organs have the 
potential to cause extensive internal bleeding as well as infection, especially if the 
peritoneum is compromised (Looser & Crombie,  1976 ). A review of hospital admis-
sions for pelvic ring fractures found that 29.8 % of individuals with anterior fractures 
and 83.7 % with posterior fractures suffered retroperitoneal hematoma, with between 
28.1 % and 68 % requiring blood transfusion (Looser & Crombie,  1976 , p. 639). 

 Pelvic ring trauma is associated with genitourinary injuries, with frequencies 
reported between 6.5 % and 30 %. Such injuries include bladder ruptures and ure-
thral damage, which, in females, may result in pelvic organ prolapse, voiding disor-
ders, and urinary incontinence (Bellabarba et al.,  2009 , pp. 1101–1102). 
Posttraumatic chronic  pain   following pelvic ring fracture is common. Gerbershagen 
et al. ( 2010 , pp. 132–133) found that 67 % of patients with Type B fractures had 
posttraumatic pelvic pain 52 months after their injury, with 23 % reporting severe 
pain. They also found a signifi cant correlation between posttraumatic pelvic pain 
and  psychological distress   (e.g., anxiety and depression), with 26 % of patients 
showing signs of clinical depression (Gerbershagen et al.,  2010 , pp. 134–135). 
Referring to a previous observation, the above results are taken from research in 

5 Inferring Disability and Care Provision in Late Prehistoric Tennessee



92

modern hospital settings. The patients in these samples were likely receiving treat-
ment for pain (e.g., analgesics); without such treatment the number of patients 
reporting experience of pain would quite possibly have been even higher. 

 A minimum of two separate injuries caused the fractures observed in B271A’s 
ribs. Her left 2nd rib has a well-healed, remodeled fracture and three unidentifi ed 
left ribs have healing fractures, all of which are located just distal to the tubercle. Six 
unidentifi ed and unsided rib fragments have healing fractures located in the anterior 
half of the rib shafts. All of the healing fractures are consistent with the consolida-
tion stage (see Lovell,  1997 , p. 145), with more lamellar bone visible in the posterior 
fractures. The varying degree of callus formation and remodeling suggests that 
B271A’s rib fractures were sustained as a result of two or more separate traumatic 
 injuries  . It is possible that some of the less healed fractures are due to reinjury or 
continued displacement during healing (Cole, Schroder, & Jacobson,  2009 ). 

 Due to the protective location under the shoulder girdle, fractures of the fi rst three 
ribs are relatively rare. Such injuries are typically caused by high-energy impacts, 
often resulting in signifi cant chest trauma (Poole & Myers,  1981 ; Wedel & Galloway, 
 2014 ). Because of the amount of force required, and the proximity of the rib to major 
vessels, upper rib fractures are associated with high mortality (Fermanis, Deane, & 
Fitzgerald,  1985 ; Poole & Myers,  1981 ). Posterior (vertebral end) rib fractures are 
usually caused by impacts to the posterior aspect of the spine or back of the neck, and 
are most commonly the result of motor vehicle accidents, falls, or assaults (Wedel & 
Galloway,  2014 ). Alternatively, the unidentifi ed left vertebral end rib fractures in 
B271A could have been caused by indirect forces from lateral compression of the 
chest cavity, which could also have resulted in the fractures to the anterior portion of 
the unsided rib fragments. However, the unidentifi ed anterior rib fractures are trans-
verse, which is more consistent with direct blows to the chest (Wedel & Galloway, 
 2014 ). Given B271A’s age, an underlying condition, such as osteopenia or osteopo-
rosis, may have predisposed her to bone fracture, which could occur from relatively 
low impact injuries (e.g., falling from standing height, assault, coughing). 

 Rib fracture can cause signifi cant injury affecting respiratory function (such as 
fl ail chest, pneumothorax, hemothorax, pulmonary contusion, and atelectasis or fail-
ure to expand lungs), potentially resulting in death (Brickley,  2006 ; Sirmali et al., 
 2003 ). The mortality rates reported for hospital patients with fl ail chest range from 
16 to 33 % (Cole et al.,  2009 , p. 1552). Fracture of even a single rib can cause acute 
pain, resulting in loss of workdays and overall reduction in quality of life (Kara, 
Dikmen, Erdal, Simsir, & Kara,  2003 ). Such pain can limit the ability to take deep 
breaths or to cough to clear lungs of mucous, which may lead to respiratory distress 
as well as increase risk for developing infection (e.g., pneumonia) (Brickley,  2006 ; 
Ho, Karmmakar, & Critchley,  2011 ; Kara et al.,  2003 ; Karmmakar & Ho,  2003 ). In 
a study of hospital patients admitted with minor thoracic injuries (not restricted to 
rib fracture), 53 % reported moderate pain after 2 weeks and 18.2 % still had signifi -
cant pain after 90 days (Daoust et al. 2013). Another study of hospital patients with 
traumatic rib fracture found that 22.5 % of individuals had chronic, persistent pain at 
the injury site after 1 year (Shelat et al.,  2012 ). Among those reporting work-related 
diffi culties, lifting heavy objects was the most frequent cause. 

H. Worne



93

 Other pathologies possibly associated with  traumatic injury   and documented for 
B271A include a well-healed transverse fracture of the nasal bones and left frontal 
process of her maxilla, as well as a compression fracture of her second lumbar ver-
tebra resulting in a wedge-shaped central body. The facial fracture is consistent with 
a lateral impact, possibly due to an assault or a fall (Erdmann et al.,  2008 ; Wedel & 
Galloway,  2014 ). Wedge-shaped compression fractures to the vertebral bodies most 
often occur under compression and fl exion resulting in a shortened anterior height 
(Denis,  1984 ; Evans,  1982 ; Ferguson & Allen,  1984 ) and usually occur during auto-
mobile accidents or as a result of falls from considerable height (~3 m) while the 
spine is fl exed. In older individuals (>50 years), these injuries are more commonly 
caused by skeletal insuffi ciency (Galloway, Stini, Fox, & Stein,  1990 ; Wedel & 
Galloway,  2014 ). 

 Several skeletal elements show evidence of osteoarthritis, including multiple 
ribs, several cervical, thoracic, and lumbar vertebrae, both elbows, the right wrist, 
both knees as well as foot bones. Two unidentifi ed rib fragments show small 
(~10 × 20 mm) areas of sclerotic bone deposition on the plural aspect of the shafts, 
which could indicate past respiratory infection. 

    Accidental vs. Intentional Trauma? 

 B271A’s multiple rib fractures in varying stages of healing, as well as the facial 
fracture, are suggestive of  assault  , possibly resulting from  elder abuse   or intergroup 
attack. Given the threat from external groups, raiding violence cannot be ruled out 
as a possible cause for her injuries. If her fractures are the result of  elder abuse  , the 
abuser(s) were also likely responsible for her care and accommodation. In the con-
text of  abuse   or  neglect  , her earlier fractures would have rendered her more vulner-
able to subsequent injuries (Lachs & Pillemer,  1995 ; Peh,  1993 ). Any pre-existing 
illness or physical impairment would not only hinder her ability to defend herself 
against physical abuse, but it would also increase her dependence on others for care 
and support (e.g., assistance walking). 

 Gowland ( 2015 ) has suggested that social marginalization of the elderly could be 
refl ected in the burial record (i.e., uncommon or marginal burials). While burial 
practices are rather uniform at the  Averbuch site   (and  MCR   region), B271A received 
a relatively less common burial. Most individuals at the site are placed in an extended 
supine position, in a tailor-made limestone box grave built to accommodate the 
height of the individual interred. B271A was placed in a box that was too short for 
her extended body. While the reuse of the grave could suggest that those responsible 
for her burial were not concerned enough (or did not have the time/energy) to con-
struct a new stone box that would better accommodate her height, there is no  evidence 
to indicate that this practice was restricted to individuals of lower status. It is possi-
ble that escalating hostilities in the region affected mortuary practices. For instance, 
the threat of attack may have hindered the ability of community members to procure 
the materials (e.g., limestone slabs) required to construct new stone boxes. 
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 The fractures to the pelvis and lumbar vertebra are more consistent with accidental 
injuries (i.e., falling) (Wedel & Galloway,  2014 ). If B271A’s actual age falls towards 
the latter end of the estimated range (31.6–67.5 years), it is possible that any of her 
injuries could have resulted from either normal activities or relatively minor falls due 
to age-related loss of bone mineral density. Insuffi ciency fractures, or fractures result-
ing from stress on abnormal (e.g., osteoporotic) bone, would increase the likelihood of 
 injury recidivism  , regardless of the cause (Gubler et al.,  1996 ). Identifying  injury 
recidivism  , as opposed to multiple simultaneous injuries, in the skeletal record is prob-
lematic, because the chronology is not often clear (Judd,  2002 ). The amount of time 
that it takes for a fracture to heal varies considerably based on the bone involved, the 
severity of the injury, as well as the age or health of the individual (Lovell,  1997 ).   

    Discussion 

 There are many serious and life-threatening complications that could arise from any 
one of B271A’s rib or pelvic fractures; however, most involve the soft tissue and 
would not leave evidence in her skeletal remains. Given the clinical and functional 
signifi cance of B271A’s injuries, she likely received health-related care in the form 
of “direct support” immediately following some of her more severe injuries (par-
ticularly her pelvic ring fractures), followed by accommodation as her wounds 
began to heal. 

 Any of her rib or pelvic ring fractures had the potential to cause damage to inter-
nal organs, signifi cant blood loss, infection, as well as immobility. During the acute 
phase of her injuries, she likely would have needed assistance with several “ essen-
tial activities of daily living  ” (see Chap.   2    , this volume) such as procuring food and 
water, cleaning wounds to prevent infection and maintaining overall personal 
hygiene, dressing herself, standing, and walking. It is not possible to determine the 
number of distinct incidents resulting in the suite of injuries observed in B271A’s 
remains. Her multiple rib and pelvic fractures would have caused acute pain after 
her initial injuries, followed by varying periods of chronic pain. The multiple pelvic 
fractures would likely have resulted in some level of restricted mobility due to dis-
comfort, as well as potential structural constraints. As her injuries accumulated, her 
pelvis would have become increasingly unstable, which would further limit her 
ability to walk, as well as render her more susceptible to future injuries. Because the 
timing of B271A’s injuries is unclear, it is not possible to tell the full extent of these 
impairments. Her limb bones do not show any evidence of prolonged disuse, sug-
gesting that she was not completely incapacitated for any substantial amount of 
time. It is possible that the most recent injury to her left pubic symphyseal face 
resulted in signifi cant trauma, potentially contributing to her death. 

 Given B271A’s injuries, she was likely dependent on the assistance of others 
within her group to perform several “ instrumental activities of daily living  ” (see 
Chap.   2    ). In the absence of her injuries, daily life for B271A would likely have 
involved working in the agricultural fi elds tending to crops and procuring food for 
her household. She also may have contributed to the gathering of wild plants for 
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consumption, collecting water from the nearby stream, as well as processing food 
items (i.e., pounding/grinding maize). Archaeological evidence suggests that females 
may also have been involved in the production of pottery as well as weaving. 

 Venturing outside the protection of the palisade wall at the  Averbuch site   would 
have been a dangerous endeavor. It is unlikely that B271A would have been able to 
travel very far, particularly in the rugged terrain surrounding the site, due to her pel-
vic injuries. She could possibly have used a walking stick for added support. Cosker, 
Ghanour, Gupta, and Tayton ( 2005 , p. 514) reported that 88 % of elderly patients 
with pelvic ramus fractures required the use of a walking aid (e.g., walking stick(s), 
walker, wheelchair) 20 weeks after their injury, compared to only 27 % before their 
injuries. Sixty-two percent of the same sample was no longer able to walk at least 10 
yards. Eighty-six percent reported that they needed “substantial increased support 
from relatives” (Cosker, Ghanour, Gupta, & Tayton,  2005 , p. 515). B271A’s frac-
tures would likely result in at least short-term changes to her mobility. Even minor 
impairments would leave her vulnerable to intergroup attacks and make it more dif-
fi cult to avoid (or outrun) potential animal threats (e.g., predators, poisonous snakes). 
She may have been able to take on more work tasks that required less travel and less 
heavy lifting; for example, preparing meals, caring for older children, and weaving 
may have been feasible. Intensive labor in the agricultural fi elds, carrying heavy 
objects (such as vessels for water), or transporting food would probably have been 
painful and diffi cult, if not impossible, without assistance from others. 

 B271A would probably have required assistance walking down the steep slope to 
the nearby stream, or she may have needed to enlist the help of others in her house-
hold to bring her water for drinking and cooking. An escort may have been needed 
to support her in the upright position to travel to the water source to bathe. Even if 
she did not experience long-term changes to her mobility, she would probably still 
have needed to walk cautiously, or at a reduced speed, due to the instability of her 
pelvis. While it may have added some burden to others in her family or community, 
she may have been able to offset any loss of work productivity by taking on other, 
less arduous duties (such as processing and cooking food, weaving, or making pot-
tery). Even if she did regain full mobility in the long term, her pelvis would likely 
remain susceptible to future fractures, which would make traversing uneven terrain 
a potentially dangerous activity. 

 In an agricultural society that produces surplus, accommodating an individual 
who is injured or sick may not usually be a signifi cant burden, but several lines of 
evidence from archaeological and bioarchaeological research indicate that the 
Averbuch community was undergoing considerable biological and social stress dur-
ing the period in which B271A lived. The abrupt construction of a palisade wall, as 
well as skeletal evidence of intergroup confl ict, indicates that the threat of violence 
was quite real. Such threats would probably have restricted travel outside the security 
of the village walls to acquire food and other resources. The breadth of plant species 
exploitation was surprisingly narrow despite the resource potential in the region, and 
skeletal evidence suggests that the population had high frequencies of infectious dis-
ease and nutritional defi ciencies. Furthermore, if fewer individuals were available to 
procure food due to violent injury or illness, then the added burden of caring for an 
extra person for any extended period of time may not have been feasible.  
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    Conclusion 

 Care provision in an agricultural society would require cooperation and organiza-
tion, refl ecting an emphasis placed on group identity. To care for those who are not 
able to fully contribute (if at all) suggests that all members of the group (or at least 
the individual receiving care) are highly regarded and have important contributions 
to make beyond physical labor. Living in large households often means that many 
people are responsible for contributing to shared livelihoods. A responsibility to the 
group likely outweighs individual interests, where individuals contribute, when pos-
sible, to benefi t the group as a whole. 

 Anecdotal evidence for the value placed on older women in  Mississippian   popu-
lations can be drawn from the archaeological and  ethnohistoric   record. Within 
 Mississippian    cosmology  , the  Old-Woman-Who-Never-Dies   (other names for her 
include Earth Mother, Corn Mother, Grandmother, Old Woman) is a seemingly 
important mythical deity, often portrayed in ceramic effi gies as an older woman 
hunched over showing her prominent spine (Fig.  5.3 ) (Hammons & Dye,  2012 ; 
Sharp, Knight, & Lankford,  2011 ; Smith & Miller,  2009 ). Similar characters por-
trayed in historic Native American mythologies suggest that she represents the 
mother of humans and plants, giving seeds to humankind for their agricultural 
crops. Such effi gies have been found at sites throughout the  Mississippian   World, 
including Averbuch and other  MCR   sites (Smith & Miller,  2009 ). Earth Mother was 
thought to make possible the cycle of life, death, and rebirth (Hammons & Dye, 

  Fig. 5.3     (a ) Effi gy of the Old-Woman-Who-Never-Dies (or Earth Mother) excavated from the 
 Averbuch site  ; ( b ) Drawing of an Old-Woman-Who-Never-Dies effi gy, also from the  MCR   (Jones, 
 1876 , p. 41, Fig. 4)       
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 2012 ). Her prominence in  Mississippian    mythology   may refl ect the signifi cance or 
importance of women (or older women) in the community. Perhaps B271A’s sur-
vival through multiple likely debilitating and potentially life-threatening injuries 
was due, in part, to the care she received because of her social identity in the 
community .

        Acknowledgements   A special thanks to Giovanna Vidoli, Dawnie Steadman, Christina Fojas, 
Erin Koch, Janet Mansfi eld, and Hilary Jarvis for their help, as well as Boyce N. Driskell and 
Jennifer McDonough at the University of Tennessee Archaeological Research Laboratory for 
granting permission to analyze the skeletal collections. I would also like to thank Lorna Tilley and 
Alecia A. Schrenk for the invitation to contribute to this volume. This project was supported in part 
by an NSF grant awarded to D. W. Steadman and C. C. Cobb (BCS-0613173).  

   References 

    Aghababian, R. V. (2011).  Essentials of emergency medicine  (2nd ed.). Sudbury, MA: Jones & 
Bartlett Learning.  

    Báez-Molgado, S., Bartelink, E. J., Jellema, L. M., Spurlock, L., & Sholts, S. B. (2015). 
Classifi cation of pelvic ring fractures in skeletonized human remains.  Journal of Forensic 
Sciences, 60 , S171–S176.  

     Bellabarba, C., Winkelmann, M., Decker, S., Bransford, R. J., & Krettek, C. (2009). Pelvic ring 
injuries. In B. B. Browner, J. B. Jupiter, C. Krettek, & P. A. Anderson (Eds.),  Skeletal trauma: 
Expert consult  (4th ed., pp. 1021–1105). Philadelphia: Elsevier Saunders.  

         Berryman, H. E. (1981).  The Averbuch skeletal series: A Study of Biological and Social Stress at a 
Late Mississippian Period Site from Middle Tennessee , Ph.D. dissertation, Department of 
Anthropology, The University of Tennessee, Knoxville, Tennessee.  

    Berryman, H. (1984) The Averbuch skeletal series: A study of biological and social stress at a late 
Mississippian period site from Middle Tennessee. In W. E. Klippel, & W. M. Bass (Eds.) 
 Averbuch: A Mississippian manifestation in the Nashville Basin – Observations  (Vol. 1, 
pp. 5:1–133). Report submitted to the National Park Services, Contract CX 5000-9-5943 
between the University of Tennessee and the National Park Service. Copy on fi le, Department 
of Anthropology, University of Tennessee, Knoxville, Tennessee.  

    Boldsen, J. L., George, R. M., Lyle, W. K., & James, W. W. (2002). Transition analysis: A new 
method for estimating age from skeletons. In R. D. Hoppa & W. V. James (Eds.), 
 Paleodemography: Age distributions from skeletal samples  (Cambridge studies in biological 
and evolutionary anthropology, pp. 73–106). Cambridge: Cambridge University Press.  

    Brehm, H. C., & Evans, E. R. (1977). The preliminary report of an experimental stone box burial. 
 Tennessee Anthropologist, 2 , 16–23.  

     Brickley, M. (2006). Rib fractures in the archaeological record: A useful source of sociocultural 
information?  International Journal of Osteoarchaeology, 16 , 61–75.  

     Brown, I. W. (1981). A study of stone box graves in eastern North America.  Tenn Anthropol, 6 , 
1–26.  

    Buikstra, J. E., & Ubelaker, D. H. (1994).  Standards for data collection from human skeletal 
remains . Fayetteville, Arkansas: Arkansas Archeological Survey.  

   Buikstra, J. E., William A., Emanuel B., Leslie E., & Nikolaas van der M. (1988). Diet and Health 
in the Nashville Basin: Human Adaptation and Maize Agriculture in Middle Tennessee. In 
B. V. Kennedy, & G. M. LeMoine (Eds.)  Diet and Subsistence: Current Archaeological 
Perspectives  (pp. 243–259). Proceedings of the 19th Annual Chacmool Conference. 
Archaeological Association of the University of Calgary, Calgary.  

5 Inferring Disability and Care Provision in Late Prehistoric Tennessee



98

    Casselberry, S. E. (1974). Further refi nement of formulae for determining population from fl oor 
area.  World Archaeology, 6 , 117–122.  

       Cobb, C. R., Krus, A. M., & Steadman, D. W. (2015). Bayesian modeling of the occupation span 
of the Averbuch site in the Middle Cumberland Drainage, Tennessee.  Southeastern Archaeology, 
32 (1), 46–56.  

     Cole, P. A., Schroder, L. K., & Jacobson, A. R. (2009). Scapula and rib fractures. In B. B. Browner, 
J. B. Jupiter, C. Krettek, & P. A. Anderson (Eds.),  Skeletal trauma: Expert consult  (4th ed., 
pp. 1519–1555). Philadelphia: Elsevier Saunders.  

     Cosker, T. D. A., Ghanour, A., Gupta, S. K., & Tayton, K. J. J. (2005). Pelvic ramus fracture in the 
elderly: 50 patients studied with MRI.  Acta Orthopaedica, 76 , 513–516.  

   Crites, G. D. (1984). The Averbuch Skeletal Series: A Study of Biological and Social Stress at a 
Late Mississippian Period Site from Middle Tennessee. In W. E. Klippel, & W. M. Bass (Eds.) 
 Averbuch: A Mississippian Manifestation in the Nashville Basin – Observations  (Vol. 1). 
Report submitted to the National Park Services, Contract CX 5000-9-5943 between the 
University of Tennessee and the National Park Service. Copy on fi le, Department of 
Anthropology, University of Tennessee, Knoxville, Tennessee.  

    Denis, F. (1984). Spinal instability as defi ned by the three-column spine concept in acute spinal 
trauma.  Clinical Orthopaedics and Related Research, 189 , 65–76.  

     Denis, F., David, S., & Comfort, T. (1988). Sacral fractures: An important problem – Retrospective 
analysis of 236 cases.  Clinical Orthopaedics and Related Research, 227 , 67–81.  

    Dowd, J. T. (2008). The Cumberland stone-box burials of middle Tennessee.  Tennessee 
Archaeology, 3 , 163–180.  

    Dutton, M. (2011).  Orthopaedics for the physical therapist . Sudbury, MA: Jones & Bartlett 
Learning.  

       Eisenberg, L. E. (1986).  Adaptation in a ‘Marginal’ Mississippian Population from Middle 
Tennessee: Biocultural Insights from Paleopathology , Ph.D. dissertation, Department of 
Anthropology, New York University, New York.  

    Eisenberg, L. E. (1991a). Interpreting measures of community health during the late prehistoric 
period in Middle Tennessee: A Biocultural Approach. In H. Bush, & M. Zvelebil (Eds.)  Health 
in Past Societies: Biocultural Interpretations of Human Skeletal Remains in Archaeological 
Contexts  (pp. 115–127). British Archaeological Reports, International Series 567, Tempus 
Reparatum, Oxford.  

    Eisenberg, L. E. (1991b). Mississippian cultural terminations in middle Tennessee: What the bio-
archaeological evidence can tell us. In M. L. Powell, P. S. Bridges, & A. M. W. Mires (Eds.), 
 What Mean these bones? Studies in southeastern bioarchaeology  (pp. 70–88). Tuscaloosa, 
Alabama: University of Alabama Press.  

    Erdmann, D., Follmar, K. E., DeBruijn, M., Bruno, A. D., Jung, S. H., Edelman, D., et al. (2008). 
A retrospective analysis of facial fracture etiologies.  Annals of Plastic Surgery, 60 , 398–403.  

    Evans, D. C. (1982). Biomechanics of spinal injury. In E. R. Gonza & I. J. Harrington (Eds.),  The 
biomechanics of musculoskeletal injury  (pp. 163–224). Baltimore: Williams and Wilkins.  

    Ferguson, G., & Allen, B. L. (1984). A mechanistic classifi cation of thoracolumbar spine fractures. 
 Clinical Orthopaedics and Related Research, 189 , 77–88.  

    Fermanis, G., Deane, S. A., & Fitzgerald, P. M. (1985). The signifi cance of fi rst and second rib 
fractures.  Australian and New Zealand Journal of Surgery, 55 , 383–386.  

    Galloway, A., Stini, R. A., Fox, S. C., & Stein, P. (1990). Stature loss among an older United States 
population and its relation to bone mineral status.  American Journal of Physical Anthropology, 
83 , 467–476.  

     Gerbershagen, H. J., Dagtekin, O., Isenberg, J., Martens, N., Ozgür, E., Krep, H., et al. (2010). 
Chronic pain and disability after pelvic and acetabular fractures – Assessment with the Mainz 
Pain Staging System.  Journal of Trauma, 69 , 128–136.  

   Gowland, R. L. (2015). Elder abuse: Evaluating the potentials and problems of diagnosis in the 
archaeological record.  International Journal of Osteoarchaeology . doi:10.1002/oa.2442.  

    Gubler, K., Dean, D. O., Maier, R., Davis, R., Koepsell, T., Soderberg, R., et al. (1996). Trauma 
recidivism in the elderly.  Journal of Trauma-Injury Infection & Critical Care, 41 , 952–956.  

H. Worne



99

    Hammons, C., & Dye, D. H. (2012).  Female effi gy bottles in the Central Mississippi Valley . Paper 
Presented at the 77th Annual Meeting of the Society for American Archaeology, Memphis.  

    Ho, A. M., Karmmakar, M. K., & Critchley, L. A. (2011). Acute pain management of patients with 
multiple fractured ribs: A focus on regional techniques.  Current Opinion in Critical Care, 17 , 
323–327.  

    Jones, J. (1876). Explorations of the aboriginal remains of Tennessee.  Smithsonian Contributions 
to Knowledge, 259 , 1–171.  

    Judd, M. (2002). Ancient injury recidivism: An example from the Kerma period of Ancient Nubia. 
 International Journal of Osteoarchaeology, 12 , 89–106.  

     Kara, M., Dikmen, E., Erdal, H. H., Simsir, I., & Kara, S. A. (2003). Disclosure of unnoticed rib 
fractures with the use of ultrasonography in minor blunt chest trauma.  European Journal of 
Cardio-Thoracic Surgery, 24 , 608–613.  

    Karmmakar, M. K., & Ho, A. M. (2003). Acute pain management of patients with multiple frac-
tured ribs.  The Journal of Trauma-Injury, Infection, and Critical Care, 54 , 615–625.  

    Lachs, M. S., & Pillemer, K. (1995). Abuse and neglect of elderly persons.  The New England 
Journal of Medicine, 332 , 437–443.  

     Looser, K. G., & Crombie, H. D. (1976). Pelvic fractures: An anatomic guide to severity of injury- 
review of 100 cases.  The American Journal of Surgery, 132 , 638–642.  

     Lovell, N. C. (1997). Trauma analysis in paleopathology.  Yearbook of Physical Anthropology, 40 , 
139–170.  

   Miller, R. A. (1974)  The geologic history of Tennessee . Bulletin No. 74. Tennessee Division of 
Geology, Nashville, Tennessee.  

     Moore, M. C., & Smith, K. E. (2009).  Archaeological expeditions of the Peabody Museum in 
Middle Tennessee, 1877–1884 . Research Series No. 16. Tennessee, Division of Archaeology, 
Nashville, Tennessee.  

    Peh, W. C. G. (1993). Pelvic insuffi ciency fractures in the elderly.  Annals of the Academy of 
Medicine, Singapore, 22 , 818–822.  

     Poole, G. V., Jr., & Myers, R. T. (1981). Morbidity and mortality rates in major blunt trauma to the 
upper chest.  Annals of Surgery, 193 , 70–75.  

   Reed, G. A. (1984). The environmental setting. In W. E. Klippel, & William M. Bass (Eds.) 
 Averbuch: A Late Mississippian Manifestation in the Nashville Basin  (pp. 1.1–1.10). 
Department of Anthropology, University of Tennessee, Knoxville. Submitted to the National 
Park Service, Atlanta.  

   Reed, G. A., & Klippel, W. E. (1984). Averbuch features and structures. In W. E. Klippel, & 
William M. Bass (Eds.)  Averbuch: A Late Mississippian Manifestation in the Nashville Basin  
(pp. 4.1–4.35). Department of Anthropology, University of Tennessee, Knoxville. Submitted to 
the National Park Service, Atlanta.  

    Sharp, R. V., Knight, V. J., Jr., & Lankford, G. E. (2011). Woman in the patterned shawl: Female 
effi gy vessels and fi gurines from the middle Cumberland River Basin. In G. E. Lankford, F. K. 
Reilly III, & J. F. Garber (Eds.),  Visualizing the sacred  (pp. 177–198). Austin: University of 
Texas Press.  

    Shelat, V. G., Eileen, S., John, L., Teo, L. T., Vijayan, A., & Chiu, M. T. (2012). 2012 Chronic pain 
and its impact on quality of life following a traumatic rib fracture.  European Journal of Trauma 
and Emergency Surgery, 38 , 451–455.  

    Sirmali, M., Turut, H., Topcu, S., Gulhan, E., Yazici, U., Kaya, S., et al. (2003). A comprehensive 
analysis of traumatic rib fractures: Morbidity, mortality and management.  European Journal of 
Cardio-Thoracic Surgery, 24 , 133–138.  

            Smith, K. E. (1992).  The Middle Cumberland Region: Mississippian Archaeology in North Central 
Tennessee  Ph.D. dissertation, Department of Anthropology, Vanderbilt University, Nashville, 
Tennessee.  

     Smith, K. E., & Miller, J. V. (2009).  Speaking with the ancestors: The Mississippian stone statuary 
of the Tennessee-Cumberland region . Tuscaloosa: The University of Alabama Press.  

5 Inferring Disability and Care Provision in Late Prehistoric Tennessee



100

   Smith, K. E., & Moore M. C. (1996).  On the river and up the creek: Contrasting settlement pat-
terns in the cumberland valley . Presented paper at the 53rd Annual Meeting of the Southeastern 
Archaeological Conference, Birmingham, Alabama.  

    Smith, K. E., & Moore, M. C. (1999). Through many Mississippian hands: late prehistoric 
exchange in the Middle Cumberland Valley. In E. Peacock, & S. O. Brookes (Eds.)  Raw mate-
rials and exchange in the Mid-South  (pp. 95–115). Archaeological Report No. 29, Mississippi 
Department of Archives and History, Jackson, Mississippi.  

    Tile, M. (1988). Pelvic ring fractures: Should they be fi xed?  Journal of Bone and Joint Surgery 
[Br], 70B , 1–12.  

    Tilley, L. (2012). The bioarchaeology of care.  SAA Archaeological Record: The SAA Archaeological 
Record: New Directions in Bioarchaeology, Part II, 12 (3), 39–41.  

    Tilley, L., & Cameron, T. (2014). Introducing the index of care: A web-based application support-
ing archaeological research into health-related care.  International Journal of Paleopathology, 
6 , 5–9.  

         Wedel, V. L., & Galloway, A. (2014).  Broken bones: Anthropological analysis of blunt force 
trauma  (2nd ed.). Springfi eld: Charles C. Thomas.  

   Worne, H. (2011).  Confl icting spaces: bioarchaeological and geophysical perspectives on warfare 
in the Middle Cumberland Region of Tennessee  Ph.D. dissertation, Binghamton University, 
Binghamton.  

     Worne, H., Cobb, C. R., Vidoli, G. M., & Steadman, D. W. (2012). The space of war: Connecting 
geophysical landscapes with skeletal evidence of warfare-related trauma. In D. L. Martin, R. P. 
Harrod, & V. R. Pérez (Eds.),  The bioarchaeology of violence  (pp. 141–159). Gainesville: 
University Press of Florida.    

H. Worne



101© Springer International Publishing Switzerland 2017 
L. Tilley, A.A. Schrenk (eds.), New Developments in the Bioarchaeology of 
Care, Bioarchaeology and Social Theory, DOI 10.1007/978-3-319-39901-0_6

    Chapter 6   
 Applying the ‘Index of Care’ to a Person 
Who Experienced Leprosy in Late 
Medieval Chichester, England                     

     Charlotte     Roberts     

        C.   Roberts ,  B.A., M.A., Ph.D., S.R.N., F.B.A., F.S.A.      (*) 
  Department of Archaeology ,  Durham University ,   County Durham ,  UK   
 e-mail: c.a.roberts@durham.ac.uk  

  In times of stress, pain or of sorrow, the human being will go to 
any length to fi nd help  

(Withers,  1960 , p. 1). 

           Introduction 

    Defi nitions, Care Provision and the  Epidemiological Transitions   

     The Oxford English Dictionary defi nes ‘ care  ’ as: ‘The provision of what is neces-
sary for the health, welfare, maintenance, and protection of someone or something’, 
(medical) ‘ treatment’   as: ‘Medical  care   given to a patient  for   an illness or injury’, 
and ‘ compassion’   as: ‘Sympathetic pity and concern for the sufferings or misfor-
tunes of others’. All these terms are relevant to this paper and are used through its 
course. 

 The provision of care and  treatment   for all people with illness at the point of need 
in England has always been a subject of debate, with the  National Health Service   
being created in 1958. Today this debate is no more or less intensive as the world’s 
population now lives through the third  epidemiological transition  , where new infec-
tions are emerging and old ones are re-emerging (Harper & Armelagos,  2010 ). In 
the fi rst epidemiological transition, a general decline in health was observed at the 
time our ancestors started to practice agriculture. Establishing settled communities, 
they encountered new and different health-related hazards in their lives, including 
population density diseases; they became subject to zoonoses connected to the 
domestication of animals, and defi ciency diseases linked to a less varied and 
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 unreliable diet than under a hunter-forager regime (e.g. see Cohen & Armelagos, 
 2013 ; Cohen & Crane-Kramer,  2007 ; Roberts & Cox,  2003 ; Steckel & Rose,  2002 ). 
In the nineteenth century, English populations then experienced a further decline in 
health as they lived and worked in industrialised (usually urban) environments. This 
second epidemiological transition, occurring from the early modern period to the 
twentieth century, saw a decline in infections as living conditions improved, and a 
rise in chronic non-infectious degenerative diseases such as cancer and heart prob-
lems as people lived longer; health also became a real concern for governments. For 
example, in England and Wales today males and females who were born in 2012 
will, on average, expect to live until the age of 79.5 and 83.3 years, respectively 
(Bennett et al.,  2015 ). 

 As a result of people living longer, the pressures on health care provision in the 
UK have seen a parallel increase. This has resulted in questions being asked about 
the quality of care and treatment given in care environments (  http://www.theguard-
ian.com/society/2013/feb/06/mid-staffs-hospital-scandal-guide    ), and the need 
for more transparent information about hospital care to be provided (  http://www.
nhs.uk/NHSEngland/AboutNHSservices/NHShospitals/Pages/HospitalsSummary.
aspx    ). Whatever the nature of available care and treatment, while its availability and 
practice cannot always be proved in the past, it is likely that  compassion   has been a 
human trait that has existed in populations throughout time and across the globe. 

 However, whether care and treatment have always existed in parallel with  com-
passion   is an area needing much more research. Even if a person lives in a compas-
sionate community, in some circumstances and for various reasons they may not be 
cared for (Dettwyler,  1991 ). For example, while the UK would probably describe 
itself as a compassionate society, this does not always translate into  actual   compas-
sion  ; children, the elderly, the poor, the ‘disabled’ and the sick do not always receive 
the compassion and care that is warranted (Malmedal et al.,  2015 ; Norman et al., 
 2012 ). Indeed, in a study of care and  compassion   for people with  dementia  , results 
showed that there were differences in specifi c care situations; the level of care that 
different people experienced varied, with examples of both excellent and poor prac-
tices (Crowther et al.,  2013 ). Bioarchaeologists therefore need to be cautious when 
attempting to infer  compassion   and care for people purely represented by their skel-
etal remains; as is seen today, each individual circumstance will differ. The use of a 
multidisciplinary perspective and engagement with diverse methods of analysis are 
important .  

    Bioarchaeological Evidence for Care 

 Evidence from a range of disciplines indicates that people were cared for in the past 
and could even have been treated medically and surgically (Porter,  1997 ). Who was 
cared for and how is another matter entirely. A person’s biological sex, their gender, 
age, status, and where and when they lived will all affect whether they received care 
and treatment. However, primary evidence of care and treatment from human 
remains excavated from archaeological sites is limited to the dentition (Weinberger, 
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 2004 ): for example,  ‘fi llings’   in Medieval carious teeth (Denmark: Møller- 
Christensen,  1969 ) and  dental prosthetics  , such as bridges and false teeth recovered 
from eighteenth to nineteenth century  Christchurch  ,  Spitalfi elds  ,  London   (Molleson 
& Cox,  1993 ), and the skeleton:  trepanations   (see review in Arnottet al.,  2003 ; Jolly 
& Kurin, Chap.   9     this volume), and  amputated   body parts and prosthetics, such as 
the prosthetic toe found with a 21st Dynasty Egyptian  mummy   (Nerlich et al., 
 2000 ). In addition, rarer examples include possible treatment of ‘ pigeon chest’  , 
using compression bandaging of the chest in a high status young woman from late 
medieval  Ripon  ,  North Yorkshire  , England (Groves et al.,  2003 ); the application of 
a linen  bandage   dressing of  sulphur   and  ivy   leaves to a  syphilitic   skin lesion in a 
sixteenth-century Italian mummy from  Naples  ,  Italy   (Fornaciari et al.,  1989 ; 
Nystrom & Piombini-Mascali, Chap.   10     this volume), and the application of  copper   
plates to infected bones in medieval Sweden, Belgium, and England (Hallback, 
 1976 –1977; Janssens,  1987 ; Knüsel et al.,  1995 , respectively). These instances rep-
resent direct evidence of interventions to address health problems, but assessing 
whether a person received mental  and  physical care in any guise, ranging from 
providing food, water and shelter to attending to personal hygiene, lending a ‘help-
ing hand’, and even just having a ‘shoulder to cry on’ or a ‘hand to hold’, is 
challenging. 

  Bioarchaeology   is increasingly addressing whether care provision existed (e.g. 
Tilley & Oxenham,  2011 ; Tilley, Chap.   2     this volume), and applying modern clini-
cal knowledge to understanding likely disease impact (e.g. Roberts,  2000 ) and the 
need for care. Ultimately, for historical periods where medical documentation 
exists, it becomes increasingly possible to compare and contrast the bioarchaeologi-
cal and medical historical evidence for care and treatment. Nevertheless, because of 
the type of evidence available, the often subjective nature of this procedure leaves 
many questions unanswered, and over-interpretation of the data can be the end 
result. For example, Lebel et al. ( 2001 ) and Lebel & Trinkaus ( 2002 ) described 
antemortem tooth loss in a jaw from a person recovered from the site of Bau de 
l’Aubesier, Vaucluse, France, who lived in the Middle Pleistocene. The authors 
interpreted the loss as a debilitating condition, which they said must have needed 
the person’s community to select and manually prepare soft foods, which could 
have meant extensive use of cooking. This, it was argued, would have enabled the 
person to survive in their hunter-gatherer group. A challenge to this study came 
from DeGusta ( 2002 ,  2003 ), who reviewed antemortem loss of teeth in non-human 
primates and suggested that, because these primates survived loss of teeth and man-
aged well without ‘care’, the basis of the claim by Lebel was fl awed. While 
DeGusta’s work can also be criticised,  over-interpretation   of data from archaeologi-
cal human remains to infer care and  compassion   must be avoided. 

 However, there have been more convincing examples of studies in the literature 
that identify likely care scenarios and use multiple lines of evidence to examine 
these (see chapters in this volume). For example, Hawkey ( 1998 ) describes and 
interprets bone changes consistent with juvenile  rheumatoid arthritis   in an adult 
man from  Gran Quivira Pueblo  , New Mexico, but also documents the progressive 
effect of the disease by exploring  joint mobility   range using musculoskeletal  marker   
data. She showed that the  entheseal changes   in the skeletal remains of this man sug-
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gested a dependence on his community as he experienced a disease that began in 
childhood and which he suffered until his death as an adult. By considering data on 
this disease’s progression in clinical contexts, and estimating the range of joint 
mobility, it was possible to estimate his potential range of movement at various 
stages of his life and to infer the extent of his impairment. The entheseal change data 
also differed when compared to those for other adult males at the site. While Hawkey 
admits that ‘ compassion   cannot always be determined from the skeletal record 
alone’ she felt on the basis of the evidence that, because the disease appeared to be 
‘severe’, he must have been ‘wholly dependent on at least one other member of the 
group over a long period of time’ ( 1998 , p. 326). It should also be noted that there is 
scope for taking a comparative view of care and  compassion  , as outlined by Fashing 
& Nguygen ( 2011 ) in their review of compassion and care in other  animals  .  

    Concepts of Disease, Levels of Knowledge, the Meaning 
of Disease and the Importance of Context 

 Apart from over-interpreting bioarchaeological data, sometimes with little scientifi c 
basis, the geographic and temporal contexts of  human remains being studied for 
evidence of care need close consideration.  Concepts   and  attitudes   of different cul-
tures towards disease play a large part in how a person may be cared for (e.g. see 
McElroy & Townsend,  2009 ) or treated medically and surgically, and  medical  ,  sur-
gical  , and  anatomical knowledge   will determine what treatment is possible and 
attempted. 

 For example, before human bodies could be legally dissected (fi rst recorded in 
1315 in Italy – Porter,  1997 , p. 132), practitioners applied anatomical knowledge 
learnt from animals in treating their patients.  Human dissections   paved the way for 
more realistic portrayals of the human body by people such as  Vesalius   (Belgium, 
sixteenth century AD) and  Leonardo da Vinci   (Italy, fi fteenth to sixteenth centuries 
AD). However, a wide range of experiences and outcomes would be expected even 
for people with the same diseases, past and present. As  medical anthropologists   who 
work with populations experiencing ill health in both developed and developing 
countries indicate, ‘disease’ can be defi ned in a range of ways. Disease is usually 
viewed from a clinical rather than a wider social perspective by clinicians, but what 
the person actually experiences is ‘illness’, or the ‘interpretation of his or her expe-
rience using meanings of notions of causality, provided by the culture to explain 
misfortune’ (McElroy & Townsend,  2009 , p. 44). Appreciation of the detailed clini-
cal features and their implications may not be of key importance to the person; it is 
 their   personal experience   that is important to them. A related and relevant term for 
people with an illness is ‘ sickness’  , which is explained as how a person with an ill-
ness is ‘expected to behave’ by their society (McElroy & Townsend,  2009 , p. 44). 

 Anybody studying health and disease, when interpreting their data past or pres-
ent, should take into account the geographic location, time period, the person 
affected, the community in which they lived and the agents involved with health 
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care ( traditional healer  , relatives,  surgeon  ,  physician  , etc.). What may be classed as 
a disease in the western sense could be viewed as an illness that, in the eyes of the 
person experiencing this illness and their community more generally, does not need 
treatment. These refl ections need attention when constructing a ‘ bioarchaeology   of 
care’. Moreover, even if care provision can be established based on a  contextualised   
study of skeletal remains, the level and type of care may have changed over the 
course of that person’s disease, and of course is dependent on the specifi c disease 
experienced (see later with reference to this study). 

 This introduction and background set the scene for the rest of the chapter. 
Additionally relevant is the recent publication of the ‘Index of Care’ (Tilley & 
Cameron,  2014 ; Chap.   2     this volume), following on from Tilley & Oxenham ( 2011 ), 
where a more objective method than has been available previously has been out-
lined for assessing the likely provision of care for people whose skeletons bioar-
chaeologists study. 

 The study reported in this chapter is a pilot test of this method on a skeleton with 
evidence of disease. In this case a skeleton with  leprosy   was chosen because (1) 
there can be recognisable bone changes consistent with the infection; (2) in the  late 
medieval   period there are many historical data suggesting that most people with 
leprosy were  stigmatised   and  marginalised  , often in  leprosy hospitals  ; and (3) there 
is a considerable wealth of evidence in this period for ‘care’ and ‘treatment’ of those 
with leprosy (e.g. Demaitre,  2007 ; Rawcliffe,  2006 ). Leprosy is a  bacterial infec-
tious disease   that is caused by  Mycobacterium leprae  or  lepromatosis  and is con-
tracted via the inhalation of exhaled respiratory droplets containing the bacteria 
(Han et al.,  2008 ; Scollard et al.,  2006 ). It is an infection that affects the skin, 
peripheral nerves, the mucosa of the upper respiratory tract and the eyes. Today, if 
it is not treated early with antibiotics, it can lead to damage to the bones of the face, 
hands, and feet, and other complications (Butlin & Saunderson,  2014 ). It also has a 
considerable association with  impairment  , ‘ disability’  , and  handicap   in the parts of 
the world where it has been, and is, most frequent (Rodrigues & Lockwood,  2011 ). 

 Thus, the aim of this study is to apply the ‘Index of Care’ to the skeleton of a 
person who experienced leprosy in late medieval England. In effect, this chapter is 
set out as a standard scientifi c paper. As the Index of Care has not yet been widely 
tested, this pilot study will contribute to the development of further studies that 
address different time periods and geographic regions and deal with skeletons show-
ing a range of different disease processes.   

    ‘Material’ and Methods 

 The skeleton (C148) that is the focus of this study was excavated from the cemetery 
of  St James   and  St Mary Magdalene  ,  Chichester  ,  Sussex, close to the south coast 
of England, and around 70 miles south-west of London   (Magilton et al.,  2008 ). 
A late and post-medieval site (twelfth to eighteenth centuries AD) reliant on an 
agricultural- based economy, this cemetery initially served an urban leprosy 
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hospital, which later became a hospital for people with a range of illnesses. The 
cemetery had different phases, but this skeleton derived from the early part of the 
cemetery dated to the twelfth to fourteenth centuries AD (Fig.  6.1 ).

   This skeleton had already been analysed as a component of the report on the site 
(Magilton et al.,  2008 ), and leprosy had already been diagnosed, but original bio-
logical data were collected for the purposes of this study. Assessment of the condi-
tion of the skeleton C148 was made by compiling an inventory of the bones and 
observing the nature of bone fragmentation and surface preservation. The sex of the 
person was estimated through features of the pelvis and skull (described in Brickley, 
 2004 ), and age at death was estimated by observing the state of the late fusing 
epiphyses (basilar suture, sternal end of the clavicle, vertebral epiphyseal rims, 
heads of the ribs, iliac crest, and sacral segments – Scheuer & Black,  2000 : various 
pages), degenerative changes on the pubic symphysis (Brooks & Suchey,  1990 ) and 

  Fig. 6.1    Location of skeleton 148 in the Area A2 part of the cemetery (from Magilton et al.,  2008 : 
Fig. 7.9); earlier burials are in Area 1, and later burials in B1 and B2       
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the sternal ends of the ribs (İşcan & Loth,  1986 ); dental attrition was also recorded 
(Brothwell,  1981 ). The bones and teeth of the skeleton were assessed for evidence 
of pathological changes. Lesions caused by bone formation and destruction, and 
dental destruction (e.g. dental caries, enamel hypoplasia) and accretion (calculus) 
were recorded, their distribution pattern documented, and differential diagnoses 
considered (see Roberts & Connell,  2004 ). Particular consideration was paid to the 
bone changes of leprosy, as originally described by Møller-Christensen ( 1961 , 
 1978 ), with further research considered from Andersen, Manchester, and others 
(Andersen & Manchester,  1987 ,  1988 ,  1992 ; Andersen et al.,  1992 ; Andersen et al., 
 1994 ). The Index of Care steps described by Tilley & Cameron ( 2014 ) were 
followed during analysis and interpretation of the data.  

    Results: Description, Analysis of Aetiology, and Interpretation 

    Description 

 The skeleton was quite well preserved, with intact cortical bone and most of the 
bones present, including the facial, hand, and foot bones (which are often affected 
in leprosy). However, some of the bones were fragmented, including, for example, 
the skull, scapulae, innominate bones, sacrum, and left leg bones. The mandible and 
maxilla, with their teeth, were particularly well preserved, with only fi ve teeth being 
lost postmortem (upper left 2nd and 3rd molars, lower right premolars, and lower 
left fi rst premolar). 

 The sex of the person was estimated as male (prominent nuchal crest, large mas-
toid processes, zygomatic arch extending across the external auditory meatus, 
upright rami and fl aring of the right gonial angle, square ‘chin’; narrow sciatic 
notches and sub-pubic angle, and no ventral arc). Age at death was estimated to be 
between 25 and 35 years. All late fusing epiphyses were fused, the pubic symphyses 
were estimated to be at stages 3 and 4 (25–35 years), and the sternal rib ends 
appeared to be ‘young’; dental attrition showed an age of between 25 and 35 years. 

 Pathological changes of the skeleton affected the bones and the dentition. 
 Antemortem tooth loss   was noted for the upper right 1st premolar, and the left lower 
1st and right lower 3rd molars.  Caries   was present on the upper right 3rd molar 
(occlusal); the mesial surfaces of the upper right 1st and 2nd molars; the occlusal 
and distal surfaces of the lower left 2nd premolar; and the occlusal, distal and buccal 
surfaces of the lower left 3rd molar.  Calculus   was present on all teeth present for 
observation, and the lower canine teeth and upper canine and incisor teeth displayed 
 enamel hypoplastic   defects (Fig.  6.2 ).

   Pitting was present on the left side of the superior surface of the greater wing of 
the sphenoid bone, the sagittal sulcus of the endocranium (also with new bone for-
mation, which was grey in colour), the proximal part of the nasal bones, parts of the 
ectocranium, the mental protuberance of the mandible, and the anterior part of 

6 Applying the ‘Index of Care’ to a Person Who Experienced Leprosy in Late…



108

the zygomatic bones; the pitting of the sagittal sulcus was very well remodelled. 
The anterior nasal spine was resorbed. The ‘ caucasian’   feature of ‘silling’ (sharp 
ridges) was present on the base of the nasal cavity (either side of the nasal spine), 
with some remodelling of the nasal margins close to the absent nasal spine; the rest 
of the nasal margins superior to the nasal spine that were present for observation 
were sharp. The tooth roots were exposed to a greater or lesser degree on both the 
mandible and maxilla and the alveolar margins were in some cases remodelled and 
rounded, although some margins were clearly damaged postmortem. All the ante-
rior upper teeth, in particular, displayed extensive antemortem exposure of the tooth 
roots. The nasal surface of the palate had a patch of grey woven bone on the right 
side, and there was general pitting of the oral surface. The left maxillary sinus con-
tained pitting and well-remodelled new bone (see Figs.  6.3  and  6.4 ).

     Postcranially, fi ve right and four left ribs had well remodelled new lamellar bone 
formation on their necks, and two unsided rib shafts displayed small patches of 
woven bone, with one having pitting on its subcostal groove. Five other ribs had 
degenerative changes on their heads and/or the articular parts of the tubercles 
(osteophytes and/or porosity [Fig.  6.5 ]). 

 The spine was also affected by degenerative changes. Of note, the thoracic and 
cervical vertebrae had anterior body pitting and new bone formation (C5–7 and 
T1–4); C5 also had antero-inferior body osteophytes, and T5 also had a large osteo-
phyte on the right side of its inferior body. T6 displayed a corresponding superior 
right large osteophyte on its body, and also a depression on the inferior body surface. 

  Fig. 6.2    Left side of the lower jaw ( mandible ) showing dental caries of the 3rd molar tooth and 
an enamel defect on the canine tooth (‘groove’) - highlighted, along with dental calculus on 
many teeth       
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  Fig. 6.3    Anterior view of the upper jaw (maxilla) showing recession of alveolar bone around the 
tooth roots, absorption and remodelling of the inferior nasal aperture area and loss of the anterior 
nasal spine (highlighted), enamel defects on the incisor teeth, and dental calculus on many teeth       

  Fig. 6.4    New bone formation on the right nasal surface of the palate (highlighted)       

 

 

6 Applying the ‘Index of Care’ to a Person Who Experienced Leprosy in Late…



110

T7–T8 had depressions on their inferior bodies, and a superior body anterior osteo-
phyte on T7. T9 had depressions on both its body surfaces, and a superior antero-
lateral body osteophyte. T10 had a depression on its inferior body, osteophytes on 
its transverse processes and on the supero-right body. T11 had depressions on both 
body surfaces and a right side superior body osteophyte. T12–L3 had depressions 
on both body surfaces and on L4 superiorly only. The manubrium and body of the 
sternum had irregular surfaces anteriorly, comprised of well-remodelled new bone 
formation. 

 The right humerus displayed a small, irregular, destructive lesion on the capitu-
lum, and the right radius and ulna had marginal osteophytes around their proximal 
articular surfaces. The left clavicle had a prominent costoclavicular ligament attach-
ment, and pitting of its sternal and clavicular ends. The right-hand bones showed 
pitting to the anterior shafts of all the metacarpals, and the 2nd metacarpal had a 
disto-inferior articular marginal osteophyte and surface pitting. The left-hand bones 
displayed fusion of the proximal and distal hand phalanges of the thumb, and 
absorption of the distal part of a distal phalanx. There were also absorptive ‘grooves’ 
on the distal ends of the palmar aspects of fi ve proximal phalanges (two with dorsal 
shaft pitting) - Fig.  6.6 . The pitting was less obvious on three other proximal pha-
langes, but two had osteophyte formation around their distal articular surfaces, with 
destruction of the surface of one. Two intermediate phalanges had irregular distal 
joint surfaces, and one had an absorbed distal end and new bone formation on the 
proximal end around the joint surface.

  Fig. 6.5    Some of the obvious new bone formation on some of the visceral surfaces of rib 
shafts (highlighted)       
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   The left femur, both fi bulae and the distal tibiae all had well remodelled new 
bone formation along their shafts, and the tibiae and fi bulae had thickened distal 
cortices. The fi bulae were particularly affected on both sides. On the right side the 
1st metatarsal had inferior new bone formation on the shaft, the 5th metatarsal dis-
played a mid-shaft inferior surface large nutrient foramen and pitting of the shaft, 
and the calcaneum had pitting to its medial side. On the left side, the calcaneum also 
had medial surface pitting. The 1st metatarsal was half the length of that of the right 
side and had a remodelled distal end (Fig.  6.7 ).

   The shaft of the 2nd metatarsal had well remodelled new bone formation, the 3rd 
metatarsal had new bone formation on the dorsal part of its shaft, and the 4th meta-
tarsal had an enlarged nutrient foramen just below mid-shaft on its medial surface. 
The 5th metatarsal had a remodelled ‘knife edge’ shaft with loss and remodelling of 
its distal quarter, pitting and new bone formation along its shaft, and an enlarged 
nutrient foramen on the mid-shaft inferior surface. Two intermediate and distal pha-
langes were fused, and four intermediate phalanges had concentric remodelling 
(one with loss of the distal end and remodelling).  

    Diagnosis and Aetiological Interpretation 

 The dental and skeletal changes indicating pathological processes in the skeleton 
indicate a number of diagnoses and aetiological interpretations. Dental caries and 
calculus suggest a diet regularly containing fermentable carbohydrates (starches 

  Fig. 6.6    ‘Absorptive grooves’ on the distal (palmar) aspects of the proximal hand phalanges       
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and sugars – Hillson,  1996 , p. 254), and possibly the milk and dairy product protein 
casein. Lack of oral hygiene and fl uoride in the water may also be contributory fac-
tors. Plaque bacteria ferment these constituents of the diet, creating an acidic oral 
environment and ultimately destruction of the enamel and dentine of teeth. This 
man experienced antemortem tooth loss, which could have been caused by underly-
ing caries, periapical lesions, or periodontal disease. He had antemortem exposure 
of many tooth roots, which may be related to  periodontal disease  , but could also be 
linked to dental attrition and continuing eruption (Clarke & Hirsch,  1992 ). The 
enamel hypoplastic defects suggest a period of ‘stress’ during development of the 
teeth, which may be related to a dietary defi ciency or childhood disease (Hillson, 
 1996 , p. 177). It is noted that people with leprosy have poorer dental health than 
those without (e.g. see Reichart et al.,  1976 ). 

 The pitting observed on many of the bones of the skull suggests either  normal 
variation   for the population or an infl ammatory process, perhaps as a direct result of 
infection of the skin (e.g.  lupus vulgaris  , or tuberculosis of the skin, and the skin 
lesions of leprosy) or a metabolic disease such as  scurvy   (Brickley & Ives,  2008 , 
p. 57). The endocranial new bone formation suggests a number of possible diagno-
ses such as  meningitis  , skull  trauma  ,  anaemia  ,  tuberculosis  ,  scurvy  , and  rickets   
(Lewis,  2007 , p. 141). The bone changes within the maxillary sinus indicate  sinus-

  Fig. 6.7    Comparison of the 1st metatarsals showing the difference in length between  left  and 
 right , due to bone absorption       
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itis  , an infl ammatory response to poor air quality, infection, allergens, or any predis-
posing factor irritating the sinuses. Specifi c infections such as leprosy can also lead 
to sinusitis, and have been noted in archaeological skeletons with and without lep-
rosy (Roberts et al.,  1998 ), and in people with leprosy in clinical contexts (Hauhnar 
et al.,  1992 ). The absorption of the anterior nasal spine and exposure of the anterior 
tooth roots could be associated with leprosy (Møller-Christensen,  1978 ), but also 
with tuberculosis and treponemal disease (Ortner,  2003 , p. 69; Hackett,  1976 ). The 
pitting and new bone formation of the oral and nasal surfaces of the palate may be 
caused by infl ammation due to infections such as leprosy and  treponemal disease  , 
but the pitting could also represent normal variation for the population. 

 The new bone formation on the ribs suggests infl ammation from a  pulmonary 
disease  . This could include many conditions, such as  chronic bronchitis  , tuberculo-
sis, and  neoplastic disease   (see Roberts et al.,  1994 ). Leprosy is also associated with 
respiratory infections in general (Kaur et al.,  1979 ). 

 The spine shows evidence for degeneration in the form of  osteophytes   and 
 Schmorl’s nodes  , both associated with increasing age (Reid,  2008 , p. 354). 
Schmorl’s nodes are the result of degeneration of the fi brous capsule of the disk and 
protrusion of the disk’s contents into the vertebral body surface. As the nodes here 
are centrally placed on the vertebrae, this may have led to a painful back (Faccia & 
Williams,  2008 ). 

 There were a wide range of pathological lesions in the hand and foot bones, 
including infl ammatory pitting, degeneration and absorption of articular surfaces, 
fusion of some bones, remodelling of bone shafts, enlargement of nutrient foramina, 
and absorptive ‘grooves’ on proximal hand phalanges. All these changes could be 
associated with leprosy, but individually they are not in themselves  pathognomonic  . 
For example, ulceration of the hands and feet due to  sensory nerve damage  , contrac-
tion of the fi nger and toe joints due to  motor nerve loss  , and concentric remodelling 
caused by  autonomic nerve dysfunction  , all seen in leprosy, can together be respon-
sible for these changes (Paterson & Job,  1964 ). Nevertheless,  diabetes  , treponemal 
disease, tuberculosis,  nervous system disorders   leading to  paralysis  ,  psoriatic arthri-
tis  , infections in general, and  frostbite   may also cause some of these bone changes. 

 The tibial and fi bular new bone formation has been recognised as a characteristic 
of leprosy, likely associated with swelling of the legs due to problems with blood and 
lymph circulation. This perhaps represents ‘movement’ of the infl ammatory changes 
of the feet in an upwards direction (e.g. see Lewis et al.,  1995 ), or is the result of 
ulceration, or lesions of the overlying skin (e.g. see Boel & Ortner,  2013 ), but there 
are many other conditions that could lead to this bone change (Weston,  2012 ). 

 In summary, based on the dental and skeletal changes in this man’s skeleton, he 
appears to have experienced various chronic diseases (i.e. those he experienced dur-
ing his life and from which he did not die). This interpretation is supported by Wood 
et al. ( 1992 ), who note that a person must suffer a disease for long enough for 
(chronic) bone changes to occur in their skeleton. The conditions seen in this man’s 
skeleton include  dental disease  , upper (sinus) and lower (lungs)  respiratory disease  , 
 spinal degeneration  , and an infection, most likely leprosy. The facial bone changes, 
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on which a diagnosis of leprosy usually relies, suggest  rhinomaxillary syndrome   
(Andersen & Manchester,  1992 ). On the basis of the associated postcranial changes 
and the context of the skeleton (leprosy hospital cemetery), the changes are there-
fore most likely due to leprosy. 

 The type of leprosy this person had was likely the low resistant form ( leproma-
tous leprosy   – see Ridley & Jopling,  1966  on the  immune spectrum   of leprosy 
(Fig.  6.8 )) and it appears that he had it for some time, although it is impossible to 
say for how long.

   The  incubation period   of leprosy (from infection to expression of the clinical 
manifestations of the infection) is now thought to be around 5 years (  http://www.
who.int/mediacentre/factsheets/fs101/en/     accessed July 2015), but different reports 
suggest periods from a few months to up to 20 years. The fi rst appearance of leprosy 
is more common in adolescents and adults than in younger people, but this probably 
refl ects the potentially long incubation period. If the incubation period is assumed 
to have been the same in the past as today (i.e. 5 years), and because this person was 
aged between 25 and 35 years at death, he could have contracted leprosy during 
adolescence or his early 20s. Furthermore, the evidence of  enamel hypoplasia   sug-
gests he was ‘stressed’ during growth, which may have put him at risk of contract-
ing infectious diseases such as leprosy. Perhaps the presence of enamel hypoplasia 
indicates a  compromised immune system   during his growing years and meant that 
he was more likely to contract the high resistant form of leprosy during that time, 
eventually progressing to a low resistant form in later life. However, he could also 
have contracted leprosy later in his adult life, supporting the  developmental origins 
hypothesis   (Barker,  1994 ). Whether initially in adult life he contracted the high or 
low resistant form is debatable; what is seen here is a person who died with lepro-
matous leprosy, but the leprosy he experienced may have started as the high resistant 
form and moved to the other pole of the spectrum (see later for discussion of the 
immune spectrum of leprosy).   

  Fig. 6.8    Immune spectrum of leprosy, from low resistance on the  left  (lepromatous leprosy) to 
high resistance on the  right  ( tuberculoid leprosy  ) – based on Ridley & Jopling ( 1966 ) and drawn 
by Christina Unwin       
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    Discussion 

 Following the application of Step 1 of the Index of Care ( describe, document, diag-
nose ) described earlier, the discussion of the data of interest recorded from this 
man’s skeleton will follow the remaining Index steps:

•    Step 2 ( determine  ‘ disability ’): a consideration of the abnormal lesions seen in 
the dentition and bones of this man, their potential for functional impacts on his 
daily life, and the need for ‘care’.  

•   Step 3 ( construct a model of  ‘ care ’): an outline of the care he likely required and 
with which he was potentially provided.  

•   Step 4 ( interpretation ): exploration of the implications for this man and his com-
munity of the provision and receipt of the care modelled in Step 3.    

    Step 2: What  Can  Be Said About This Man’s  Experience  ? 

 It is important to fi rst emphasise that it is not possible to say whether this man expe-
rienced all of the following challenges as a result of the bone changes observed and, 
because it is not known when during the man’s life these bone changes started, it is 
not possible to suggest a timeline of events. Essentially, what can be described is a 
minimalist view of the impact of the infection on his life. 

 This man had dental caries, which may have been  painful   and caused prob-
lems with eating and a  loss of appetite   (and weight?). Another factor that could 
have been associated with a poor appetite may have been loss of his  sense   of 
smell and taste due to  leprosy related nasal congestion   and also, in relation to the 
former, damage to the olfactory nerve. He had extensive dental calculus, and 
this may be associated with  mouth breathing in leprosy  , again as a result of con-
gested nasal passages. He may have experienced chest and sinus pain due to the 
infl ammatory changes he obviously had in his lungs and sinus, and seen repre-
sented on his ribs and in one of his sinuses. The sensory loss associated with 
leprosy most likely led to  ulcerations   of the feet, and consequently the underly-
ing bone damage; this is less visible in the hand bones, with only one distal 
phalanx seemingly potentially affected. However, the impact of motor nerve 
damage was evident in the hand phalanges (fi xed fl exion of the fi ngers), suggest-
ing he may have had diffi culties with straightening his fi ngers and using his 
hands. In addition, if he had problems walking, this may have led to the use of 
aids for moving around and more ‘ bed rest  ’, possibly generating   pressure sores   
at points of contact with the underlying surfaces (pressure sores may also be 
related to loss of skin sensation).  
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    What  Cannot  Be Said About This Man’s  Experience  ? 

 There are a number of features of leprosy that cannot be determined purely from the 
skeleton. These include whether there actually were skin lesions,  facial palsy  , or 
 lagophthalmos   due to  facial nerve damage   (inability to close the eyelids fully), 
 blindness   or  loss of hearing  , and his level of back, sinus or chest pain, if he had a 
 hoarse voice   (laryngeal involvement in leprosy), or whether he had associated 
 depression  ,  heart   problems,  fever  , infl ammation of the  lymphatic system  ,  muscle 
weakness  , thinning of eyebrows and eyelashes, the extent of ulceration of the hands, 
feet, and lower legs, and the level of diffi culty he might have had in  walking  , using 
his hands, and  breathing  . 

 Of course, whether a person develops these changes is variable and determined 
by many factors, such as at what point on the immune spectrum this person ‘falls’. 
In addition, and very importantly for this particular bioarchaeological study, it is not 
known whether he was stigmatised by his local community. Although he was indeed 
buried in a leprosy hospital cemetery, the circumstances of this burial are unknown. 
While there is an assumption in the published literature that all people in the medi-
eval period were stigmatised and marginalised in leprosy hospitals, this supposition 
is changing as bioarchaeological and  historical data   are re-evaluated (Roberts, 
 forthcoming ; Rawcliffe,  2006 , p. 230; Demaitre,  2007 , p. 241). 

 As seen in many clinical studies, leprosy can cause considerable damage to 
bones, which can lead to  deformity  , impairment, and limitations in  social participa-
tion  . Whether this actually happens depends on a range of underlying factors that 
will be specifi c to that person, where they live in the world, and in what time period. 
These include the type of leprosy they have, whether they receive treatment, their 
age and sex, and their occupation. 

 While leprosy-associated deformity may not lead to impairment, if it does, then 
even today people may be stigmatised. In clinical studies, deformity occurred on 
average 2.9 years after the start of the infection in people with high resistance lep-
rosy (tuberculoid), and 9 years 1 month for people with lepromatous leprosy 
(Mallac,  1966 ). This is somewhat counterintuitive, as it would be expected that 
deformity would occur earlier in the more severe form of leprosy, but possibly the 
deformity occurred at a later stage in the disease in those with lepromatous leprosy 
in this study. In another study, ‘ claw hands’  , interpreted in this medieval skeleton as 
‘absorptive grooves’ on the proximal hand phalanges, were the most common of the 
hand deformities (40 % of people). The hands and feet were both affected in 62 % of 
people (432/700), and 60 % of these had both hands and feet affected. Overall, hand 
involvement was 1.5 times more common than foot involvement (96.2 % vs. 65.4 %), 
and this was explained by the fact that hands have a more functional role (Sehgal & 
Sharma,  1985 ). 

 In terms of the effect of hand and foot impairment on function, cutting nails, 
washing clothes, tying a knot, cutting grass, digging, harvesting, threshing, and milk-
ing a cow were the activities most affected in people with leprosy in a Nepalese study 
group (Van Brakel & Anderson,  1997 ). People with advanced leprosy and major 
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impairment may also need to rest more (sit, kneel, lie down) or crawl to move 
between different locations. Crawling, sitting, kneeling, and lying down may lead to 
damage to the soft tissues of the extremities, knee and elbow joints, buttocks, and the 
‘sit bones’ or  ischial tuberosities  . These activities may lead to bone changes that have 
the potential to be recognised in skeletal remains but were not noted in this study.  

    Step 3: Construction of a Model of Care 

 Person-centred care that is  holistic   and all-encompassing is the aim of the Royal 
College of Nursing in the UK (  http://www.rcn.org.uk/development/practice/cpd_
online_learning/dignity_in_health_care/person-centred_care    ). However, there can 
be a tension about what constitutes ‘care’ between those practicing nursing, medi-
cine, and surgery, and there has been much discussion of ‘ cookbook medicine’  , or 
clinical stereotyping, versus the ‘person-based’  approach   to caring for and treating 
an ill person (e.g. Hasnain-Wynia,  2006 ). It is assumed that this man with leprosy, 
who was buried in the St James and St Mary Magdalene leprosy hospital cemetery, 
actually lived within the hospital. However, this cannot be proved, and he may well 
have lived at home, being buried in the cemetery on his death. 

 The bone lesions displayed in his skeleton suggest aspects of care that may have 
been required. He would have needed  shelter   and  sustenance  , and that could have 
come with residence in the leprosy hospital or in a  home   environment. Because of 
his potential lack of a sense of taste and smell, and loss of appetite, encouragement 
with eating and drinking would have been important. Care of ulcers on the hands, 
feet, and lower legs, and care of other skin lesions related to leprosy, would also 
have been needed, as would protection of the hands and feet to prevent further dam-
age to sensory deprived appendages. As a consequence of possible impairment in 
his hands and feet, he may have needed help with everyday tasks and walking, 
perhaps requiring aids for walking. A holistic approach should also have encom-
passed  psychological support   during his life with leprosy, although this is impossi-
ble to access through skeletal remains. 

 What cannot be said for certain is whether his  care evolved   and  changed   through 
time as the disease progressed, although this is highly probable. For example, it is 
known that people with leprosy today (treated or not) may ‘move along’ the immune 
spectrum. While patients can move either way – towards the high or low resistant 
form – during the course of their illness, the majority of patients today lie in the 
‘borderline’ categories (Bennett et al.,  2008 ; Scollard et al.,  2006 ). Untreated 
patients have an unstable immunological response and tend to move to the low 
resistant end of the spectrum (downgrading or decreased cell-mediated immunity), 
and when patients are treated with chemotherapy they can move towards the high 
resistant end (improved cell-mediated immunity, termed ‘reversal’ or ‘upgrading’ – 
Bennett et al.,  2008 ). The closer people are to the centre of the spectrum (the border-
line forms) the more likely they are to ‘move’, unlike the polar groups at each end 
of the spectrum. Some 'movements' are associated with leprosy reactions. ‘ Reactions’   
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are the sudden onset of acute aggressive infl ammation in leprous skin lesions, with 
specifi c signs and symptoms (Bryceson & Pfaltzgraff,  1990 ). Reactions are the 
body’s response to  M. leprae  or its products in the body tissues (Dayal et al.,  1990 ). 
While their presence does not mean the disease is getting worse, it has been sug-
gested that they are an important factor for permanent ‘disabilities’ (Fava et al., 
 2012 ). 

 In discussing the course of this medieval man’s leprosy, it is very diffi cult to 
actually say at what point on the spectrum he would have been at any given time in 
his life – all we know is that he had bone changes of lepromatous leprosy at the time 
of his death. As the immune response in leprosy is dynamic, during the normal 
course of the disease acute clinical reactions can occur in people with untreated  or  
treated leprosy (Scollard et al.,  2006 ). As many as 30–50 % of all patients with lep-
rosy today may be affected at least once while they suffer the disease (Kumar, 
Dogra, & Kaur,  2004 ). Whether this medieval man experienced these acute reac-
tions is unknown; he may have initially contracted the high resistance form of lep-
rosy, but later in life ‘downgraded’ to lepromatous leprosy.  

    Step 4: The Implications for This Man and His Community 

 It is not known whether this man was a patient in the leprosy hospital in Chichester, 
or if he was merely buried there when he died. However, the model of care described 
earlier is only a model, and whether, and what type of, care was given to this man 
cannot be proved. If it is assumed that he was a patient, does the literature on medi-
eval leprosy hospitals, and specifi cally on  this  hospital, help us to understand what 
care and treatment he might have received? 

 Unfortunately, there is very little information about daily life within individual 
leprosaria overall (Satchell,  1998 ), or whether any specifi c forms of treatment were 
given; this dearth of information also applies to the hospital of St James and St Mary 
Magdalene, where there is little documentation that helps us to understand life in 
the  leprosarium  . While general ideas can be gleaned about the workings of lepro-
saria (e.g. see Rawcliffe,  2006 ), the only specifi c information of relevance from St 
James and St Mary Magdalene is that the hospital benefi ted from gifts, alms, and 
charity, which all helped it function and provide a place for patients to live (Magilton, 
 2008 , p. 63). Additionally, by the thirteenth century it was tax exempt, and by the 
fourteenth century Chichester was experiencing famines and the plague. The hospi-
tal had an associated garden where food and medicines were grown and there were 
associated farms, but there is no documentary evidence as to whether this man 
 specifi cally worked on these farms. How the workings of the hospital impacted the 
life of this man and shaped his care (if he received care) is unknown. 

 Nevertheless, he may have received general care, a good diet, positive encour-
agement from his carers, along with spiritual and psychological help. It is known 
from descriptions in historical texts that various types of care and treatments were 
available and practiced, for example  bathing  , care of ulcers and other skin problems, 
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 herbal remedies  , and  blood-letting   and  cautery  , often refl ecting concepts of disease 
in the medieval mind (see Rawcliffe,  2006 , pp. 205–243). One conception of dis-
ease was based on the system of the four  humours  , whereby excess of a humour was 
believed to cause ill health. For example, the procedure of blood-letting (blood was 
one of the four humours) was practiced to rid the body of excess humours, alleviat-
ing disease – in this case leprosy (Porter,  1997 , p. 9). 

 Specifi c aspects of this man’s care cannot be proven, and what cannot be verifi ed 
either is whether he was stigmatised by his community and actually segregated by 
being placed within the hospital. Nevertheless, the context of his burial suggests he 
could have been a patient and may have received hospital care.   

    Conclusions 

 The process of utilising the Index of Care to assess the ‘leprosy experience’ of this 
man, buried in a late medieval leprosy hospital cemetery in southern England, has 
shown what can and cannot be said about one person’s ‘disease experience’ based 
purely on their skeleton. In doing this it has illustrated the limits to a bioarchaeolo-
gist’s abilities to shed light on our ancestors’ caregiving activities. However, because 
it is based on a contextualised approach, the Index of Care is a much more objective 
method for assessing whether care was needed and if it might have been provided 
than has been employed previously. This is contrary to many previous (subjective) 
attempts to assess impairment and care provision from archaeological skeletal 
remains. The Index also takes into account  clinical understanding   of the disease of 
interest, which is an essential component of palaeopathology. This approach fur-
thermore enables a detailed ‘ osteobiography’   to be developed, allowing for a much 
more nuanced appreciation of a person’s life with a specifi c illness and their poten-
tial care and treatment. 

 Global provision of care and treatment today for those experiencing ill health 
varies in accessibility and quality depending on where a person lives in the world. It 
should also vary from person to person, even for the same disease. However, pres-
sures on services often lead to the ‘cookbook’, rather than the ‘personalised’ medi-
cal approach (Malentacchi et al.,  2015 ), because the former is seen as a cheaper and 
more rapid ‘solution’ than the latter. Whether these two competing approaches 
operated in the past is unknown, but discussions of care and treatment in the past 
 and  the present need to take into account such a possibility. For example, if a person 
needed a trepanation to treat a head injury, did the surgeon follow a particular pro-
cess in creating the hole in the skull because this was accepted ‘best practice’, 
regardless of the nature of the injury? Likewise, did everybody who had leprosy and 
who experienced ulcers associated with nerve damage receive treatment for those 
ulcers and, if so, was that treatment the same regardless of time and place? 

 All individuals are unique, and past caregiving likely (but not necessarily) 
refl ected a person’s individual needs and the cultural milieu in which they lived. In 
that respect, each person with leprosy today experiences different signs and symp-
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toms, levels of ‘disability’, attitudes from their communities, types of care given (if 
any), progress of infection, and rate of recovery. They may also be subjected to drug 
therapy (antibiotics), which may affect the impact of leprosy on their bodies, includ-
ing their skeleton. Although it is not always the case, people can adapt well to hav-
ing an illness and/or ‘disability’, and bioarchaeologists should never make 
assumptions about if, and how, a person was cared for in the past. Conversely, it 
should be remembered that absence of evidence is not evidence of absence. The 
vagaries of skeletal preservation and skeletal disease manifestation mean there are 
likely to be many instances where care was given in the past, but for which no physi-
cal evidence remains. 

 Research into caregiving in the past has real potential for providing a deep time 
perspective on aspects of the disease experience today. Patients visiting their doc-
tors and hospitals in many parts of the world have an inherent level of expectation 
that they will receive  compassion  , care, and treatment for their illnesses, although 
practices, and the quality of these, will vary. Studying the experiences of people 
with disease centuries ago potentially shows whether such responses featured in 
their lives. It provides a window on the human condition, on the type of community 
in which people lived, and on the people who inhabited this community and who 
gave care. Ultimately, it may show that  compassion   and caregiving have been 
around for centuries, and that they should remain a part of people’s lives for the very 
survival of the planet, despite increasing tendencies to narcissism and a lack of con-
cern for the well-being of others    (Paris,  2014 ).     
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    Chapter 7   
 Dealing with Difference: Using the 
Osteobiographies of a Woman with Leprosy 
and a Woman with Gigantism from Medieval 
Poland to Identify Practices of Care                     

     Magdalena     D.     Matczak       and     Tomasz     Kozłowski    

         This chapter presents the osteobiographies of two women  from   medieval Poland, 
together with an analysis of the  mortuary treatment   they received, as the basis for 
considering individual experiences of pathology, possible receipt of care, and the 
infl uence of  social status   on both of these. These women, from medieval  Poland  , 
would have been visibly different from other members of their community. As a 
biocultural account of these women’s lives, their osteobiographies allow us to 
address whether their experiences of disease affected how they were treated by soci-
ety. Both women come from contexts that are representative of society in medieval 
Poland. 

 The methodology used in this chapter combines theoretical approaches  from 
   osteobiography   and the bioarchaeology of care (see Tilley, Chap.   2     this volume) to 
explore care, healing practices, religious beliefs, emotions,  mortuary treatment  , and 
social perceptions of  disability   and disease in two exceptional case studies from 
medieval Poland. We also revisit one of the most exceptional discoveries in Polish 
bioarchaeology – the ‘giant woman’ – and reinterpret this case in the light of the 
bioarchaeology of care approach. 

    Osteobiography 

 Over the last few years osteobiography has become an established subfi eld of osteo-
archaeology (Robb,  2002 ; Saul,  1972 ; Saul & Saul,  1989 ). As Stodder and Palkovich 
point out in their recent book,  The Bioarchaeology of Individuals , osteobiography ‘is 
a uniquely valuable component to the study of prehistory that considers individuals, their 
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intentions, and their socially contextualized identities as fundamental to understanding 
the past’ (Stodder & Palkovich,  2012a , pp. 2–3). We believe that osteobiography can 
be an equally powerful contributor to research in the historic context. 

 There are three approaches to osteobiography in the literature. The fi rst is 
focused on aspects of life at a population level and is based on evidence from sev-
eral individuals (Robb,  2002 ; Saul & Saul,  1989 ). The second focuses on the life 
of one individual (e.g., Hawkey,  1998 ; Knüsel et al.,  2010 ; Robb,  2009 ; Stodder & 
Palkovich,  2012b ; Tilley & Oxenham,  2011 ). The third approach restricts the defi -
nition of osteobiography to the documentation of osteological material, with data 
used for demographic analyses, but with no attempt at social interpretation (e.g., 
Rosado & Vernacchio-Wilson,  2006 ). In Polish anthropological literature there is a 
long tradition of producing osteobiographies of this last type (although the term 
‘osteobiography’ has not been used by authors). These osteobiographies typically 
comprise descriptions of the remains of distinguished and/or powerful historical 
men and women (e.g., Kozłowski & Drozd,  2009 ; Reicher,  1933 ; Rosiński,  1951 ; 
Talko- Hryncewicz,  1914 ). 

 In this chapter we understand osteobiography as a cultural narrative, based on 
osteological evidence and cultural context, which tells the story of the personal 
experience of an individual. Adopting a similar defi nition, Hawkey ( 1998 ) and 
Tilley and Oxenham ( 2011 ) have demonstrated that osteobiography provides a 
valuable approach for assessing and interpreting individual  disability   and cultural 
perceptions of the disabled, and we follow their lead.  

     Disability   During Life and Treatment After Death 

  The research on disability in archaeology and paleopathology has grown out of the 
disability studies movement that emerged in the 1980s (see Barnes & Mercer,  2010 ; 
Kudlick,  2003 ). The precise defi nition of disability is subject to ongoing debate and 
has evolved in tandem with changes in society’s approach to the disabled (Barnes & 
Mercer,  2010 ). For instance, the medical model of disability defi nes disability as a 
physical or mental defi ciency that prevents an individual from fulfi lling their social 
role and results in their dependency on others; this defi nition has been viewed as 
contributing to the stigmatization of those with disabilities and their marginalization 
as members of the society. Conversely, the social model of disability emphasizes 
disability as a social construction, resulting from the failure of able-bodied people 
to adjust to the needs of those who are physically challenged. We are not going to 
discuss defi nitions of disability in detail here, as this is outside the scope of our 
study; ‘disability,’ as defi ned for bioarchaeology of care purposes, is outlined by 
Tilley (Chap.   2    , this volume), and elaborated by Doat (Chap.   17    , this volume). 
Following we offer a very brief overview of the way archaeologists have approached 
the issue of defi nition and explain the defi nition we are adopting in this chapter. 

 Over recent decades, many bioarchaeologists and paleopathologists have proposed 
different interpretations of the term disability. According to Finlay ( 1999 ), a universal 
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understanding of the defi nition of disability does not exist, since disability is a cultural 
experience. Every society has its own defi nition of the ‘able body’ and its opposite: 
the  dis abled body (Roberts,  1999 ). Disability is an experience of lack (Knüsel, 
 1999 ), loss, and limitation (Cross,  1999 ; Roberts,  1999 ) which results in social 
exclusion and inequality (Roberts,  1999 ). Disability is often culturally associated 
with morality and sin (Hubert,  2000 ). 

 The term ‘disability’ may be a creation of modern Western culture and may not 
have existed in past societies (Barnes & Mercer,  2010 ; Horstmanshoff,  2012 ; Jones, 
 2012 ). Furthermore, what is currently referred to as disability may not have been 
perceived as such in the past. In this study, we use ‘disability’ as a working term to 
conceptualize specifi c physical or mental conditions, inferred from pathological 
lesions associated with disease, and likely to have disadvantaged the individual’s 
functioning in a way that had an impact on, and was signifi cant in, their everyday 
lives. Thus, ‘disability’ is a state of being likely to require some form of care. We 
emphasize two dimensions of ‘disability’: the biological and the social, with the 
social dimension resulting from the individual’s biological condition. This two- 
dimensional approach is especially useful for researchers in reconstructing a past 
for which historical texts are unavailable, as well as providing a basis for compari-
son with modern cases of a particular pathology, which may help us to identify both 
the lived experiences of a person with this pathology in the past and the amount of 
care necessary for their survival. Archaeological context should then inform us 
about further possible forms of care, available treatments, and likely social perceptions. 
The  Index of Care  , the bioarchaeology of care instrument, attempts to assist in 
addressing both the biological and social dimensions of disability through con-
structing an osteobiography of the disabled individual (Tilley & Cameron,  2014 ) 
and has been used in this research. 

 There are two components to investigating the interaction between disability and 
mortuary evidence in archaeology. The fi rst involves assessment of the pathological 
condition, while the second consists of assessing the characteristics of the burial 
itself. Here we would like to elaborate a bit on the implications of mortuary evidence. 
Several features of burial might indicate disability. The fi rst of these is the ‘ atypical 
burial  ,’ such as a burial which contains a body positioned in an abnormal way (for 
example, placed face down), or interment in an unusual setting (for example, in a 
bog) (Molleson,  1999 ; Parker,  2011 ). The second indicator of potential disability 
would be the location of the grave in a hospital cemetery or outside the borders of a 
cemetery (Papadopoulos,  2000 ). The third indicator consists of items found in a 
burial that might indicate a certain type of impairment, such as the prosthesis of the 
big toe found in the grave of an individual from New Kingdom Egypt (Nerlich, Zink, 
Szeimies, & Hageodorn,  2000 ). 

 Some researchers argue that it is sometimes not possible to investigate disability 
based on mortuary evidence alone. There may be no burial indicators of disability, 
because the disabled person might have been treated after death in the same way as 
able-bodied people in their community, regardless of how they were treated during 
life. Similarly, different mortuary practices may refl ect beliefs about the demands of 
the afterlife, but may not refl ect the way the person was perceived nor treatment 
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received when alive (Baker & Bolhofner,  2014 ). Such variables in postmortem 
treatment of the disabled (and able-bodied) shows that mortuary evidence is not a 
reliable indicator for reconstruction of disability, social status, and treatment of the 
disabled – or that, at least, there may be inherent problems in its use. The obstacles 
to reconstructing past cultures based on mortuary evidence have been discussed 
in archaeology since the 1980s, and especially within neomarxist contexts 
(e.g., Leone,  2005 ; see Parker,  2011 , p. 83). As Mike Parker Pearson ( 2011 , p. 4) 
writes ‘funerary practices serve to create an idealized representation – a ‘re-present-
ing’ of the individual by others rather than by the man himself.’  Mortuary treatment   
does not passively represent the relationships that existed between people during 
life but actively creates identity and commemorates the dead .  

    Context 

 Following, we present two case studies from  medieval   Poland: the skeletal remains of 
a woman with  leprosy   excavated at  Kałdus   (known in early medieval times as  Culmen ) 
(Fig.  7.1 ; Chudziak,  2010 ; Kozłowski,  2012 ), and the skeleton of a woman with 
 gigantism   excavated at  Ostrów Lednicki   Island, which is on Lednica Lake (Szymczyk 
et al.  1977 ; Gładykowska-Rzeczycka, Wrzesińska, & Sokół,  2000 ).

   The military, administrative, and religious stronghold on  Ostrów Lednicki   Island 
was built in the nineth century (Kurnatowska,  1991 ). It was an essential part of the 
Gniezno state (the early Piast state) which later became Poland (Fig.  7.1 ) and also 
an important trade center (Tabaka,  2005 ). Dziekanowice was an agricultural and 
craft-production settlement located on the Eastern bank of Lednica Lake in front of 
 Ostrów Lednicki   Island (Fig.  7.2 ) and dates to around the mid-eleventh to mid- 
twelfth century (Wrzesińscy,  1998a , p. 13).

   The early Piast state extended its borders and absorbed  Culmen  on the end of the 
tenth century. Settlement in  Culmen  began at the end of the seventh century, but it 
only became one of the capitals of Poland in the eleventh century. Both sites are 
thought to have been capitals –  sedes regni principals  – of the early Piast state, mak-
ing them two of the most important sites for Polish history and archaeology. In 
1038 A.D. the stronghold of  Ostrów Lednicki   was looted and burnt, and the capital 
of Poland moved to Kraków (Kurnatowska,  1991 ).  Culmen  was a castellany from 
the twelfth to the beginning of the thirteenth century. 

 The Piast state consolidated in the early  Middle Ages  , and Christianity was intro-
duced (the offi cial baptism took place in 966 A.D.). In Christianity, burial customs 
were connected with the belief in and hope for resurrection, emphasizing the specifi c 
preservation and placement of the body. This infl uenced existing burial customs and 
the then current cremation rite was replaced with inhumation. Graves were orientated 
from W (head) to E, with all possible variants of this orientation (e.g., NW-SE, 
SW-NE, NWW-SEE). Skeletons were set in a supine position with arms straight 
along the body or sometimes placed on the upper legs, on or under the pelvis. Many 
burials contained grave goods.  
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    The Woman with  Leprosy   

   Culmen  was located in the modern  Kałdus   village in the Vistula Pomerania in 
Central-Northern Poland (Chudziak,  2003 ). Archaeological excavations began in 
the middle of the nineteenth century and are ongoing (Chudziak,  2010 ). 
Archaeologists excavated a strong-hold (Site 3), settlements (Site 2), and cemetery 
(Sites 1, 2, and 4) in  Kałdus   (Chudziak,  2003 ,  2006 ,  2010 ). In total, more than 1000 
burials were excavated in the cemetery, but the documentation of those excavated in 
the nineteenth century was destroyed during World Wars I and II. 

    Paleopathological Description 

 In 1998, the skeleton of a woman, dated from the twelfth to the beginning of the 
thirteenth century, was excavated from the grave 101/98, located in cemetery Site 1. 
Her estimated age at death was 25–30 years old. Skeletal analysis identifi ed 

  Fig. 7.1    The borders of the Gniezno state ( Civitas Schinesghe ) around 960 A.D. Legend: ( a ) main 
strongholds, ( b ) sacral buildings, ( c ) sacral buildings in the main strongholds, ( d ) supposed sacral 
buildings (modifi ed after Chudziak,  2003 )       
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Schmorl’s nodes on a number of thoracic vertebrae, morphological deformation of 
the left tibial shaft, probably caused by healed fractures, and systemic osteoperios-
titis on both tibiae and fi bulae (Chudziak, Stawska, Weinkauf, & Kozłowski,  2006 , 
p. 374; Kozłowski,  2012 , pp. 292–299). X-ray pictures are not clear and the line of 
fracture is not visible. Only massive periosteal reaction and remodeling are present. 
Moreover, a congenital fusion of C2 and C3 vertebrae was also identifi ed. Within 
the roof of the eye sockets there are hypertrophic and porotic changes ( cribra 
orbitalia ) with little expression (nonactive): a cluster of mostly fi ne foramina cover-
ing a small area (≤1 cm 2 ), denoted by score 2 according to  Data Collection Codebook  
( 2006 ). 

 The skeleton also presents a complex of typical morphological features resem-
bling those of advanced leprosy. On the skull there is a rounded and receding edge 
characterizing the anterior nasal aperture with atrophy of the anterior nasal spine, 
characteristic of  facies leprosa  (clinically known as Bergen syndrome – see Fig.  7.3 ). 
The palate is porous, and in the nasal cavity there are signs of chronic infl ammation. 
On the postcranial skeleton, evidence of severe periosteal infl ammation, manifest-
ing in slight, discrete patch(es) of reactive bone involving less than one quarter of 
the long bone surface, denoted by score 3 according to  Data Collection Codebook  

  Fig. 7.2    Location of  Ostrów Lednicki   Island and Dziekanowice sites 2 and 22. The right inset 
depicts  Ostrów Lednicki   Island with ( a ) a palace and ( b ) a church (modifi ed after Górecki  1991 )       
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( 2006 ), is present symmetrically on the bones of the lower limbs. This is particularly 
true for the tibiae and fi bulae (Fig.  7.3 ). More subtle lesions – markedly accentuated 
longitudinal striations, denoted by score 2 according to  Data Collection Codebook  
( 2006 ) – also occur in other bones, such as the shaft of the humerus and the metatarsal 
bones. The periosteal infl ammation changes are associated with leprosy. Leprosy 
was confi rmed by molecular analysis undertaken by the Department of Molecular 
Biology at Medical University in Łódź, and based on the nature of pathological 
lesions we concluded that it was of the form  lepra lepromatosa .

       Estimating  Disability   and Care 

  Leprosy is a chronic infection that attacks the nervous system, skin, nasal bones, 
and postcranial skeleton (Gładykowska-Rzeczycka,  1982 ; Aufderheide & 
Rodríguez-Martín,  2006 , p. 141). The disease may manifest as either lepromatous 
or tuberculoid leprosy, dependent on the individual’s immune response (Roberts & 
Manchester,  2010 , p. 195). As mentioned earlier, the woman from  Kałdus   most 
likely suffered from  lepra lepromatosa  along with the associated clinical symptoms. 
At the onset of the disease she would have experienced a lack of ability to feel pain. 

  Fig. 7.3    The female from the grave 101/98, Site 1 in  Kałdus   (Kuyavian-Pomeranian voivodeship). 
The image on the  left  shows the clear rounded edges of the anterior nasal aperture, resorption of 
the nasal spine, and atrophy of the frontal surface at the base of nasal cavity (lower edge of anterior 
nasal aperture) characteristic of  facies leprosa . The image on the  right  shows signs of periostitis on 
the surface of right tibial shaft and the surface of the shaft of the right fi bula. (Photos by 
T. Kozłowski)       
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Next, she would have suffered from erythema nodosum, iritis, scleritis, episcleritis, 
transient fevers, tachycardia, headaches, vomiting, stiffness of the neck, one-sided 
tremors, muscle pains, and respiratory distress (Longmore, Wilkinson, & 
Rajagopalan,  2004 ). Skin nodules, which are characteristic features of  lepra lepro-
matosa , would have appeared on her face. Most likely, this woman would have 
displayed the severe facial changes associated with leonine facies (nodules on the 
face lead to a resemblance of a lion’s forehead). 

 ‘As the disease progresses, the peripheral nerves may be enlarged and impaired 
sensation may occur on the hands, feet and other involved areas. Disabilities may 
occur as a consequence of this process’ (Talhari, Talhari, & Penna,  2015 , p. 32). 
Impaired sensation and loss of fi ne motor control in leprosy quite commonly leads 
to secondary injury and infection at the extremities, which may result in the loss of 
fi ngers and toes. While the digits of the right upper limb of the woman from  Culmen  
are all present, the bones of the left forearm and hand were not found (Fig.  7.4 ). 
It is not possible to assess whether their absence is due to burial disturbance, or 
whether loss of these elements occurred antemortem, but there are no traces 
suggesting amputation of the left forearm. Even had the woman retained all her 
digits, it is likely that she experienced diffi culties in a range of manual tasks as a 
consequence of disease impact.

   Along with skin nodules, the woman likely would have had other visible changes 
to her appearance, such as deformation of the nose and hair loss (including eye-
lashes and eyebrows) (Talhari et al.,  2015 ). Modern clinical studies show that vari-
ous eye problems, which result in vision diffi culties, may be very devastating for an 
individual with leprosy, since this person uses his or her sight (in place of sensation) 
to protect anaesthetized limbs from danger (Malik, Morris, & Ffytche,  2011 ). 
Before the introduction of multidrug therapy in the 1970s–1980s, ocular complica-
tions associated with leprosy occurred in up to 74.2 % of patients (Malik et al., 

  Fig. 7.4    Grave number 101/98, Site 1 in  Kałdus   (Kuyavian-Pomeranian voivodeship); ( a ) bronze 
ring; ( b ) iron knife (Chudziak,  2006 )       
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 2011 ). Even among those who currently benefi t from multidrug therapy around 
66 % still experience various eye problems such as diminished lid closure, lagoph-
thalmos, ectropion, entropion, trichiasis, episcleritis, scleritis, diminished corneal 
sensation, mild corneal opacity, acute/chronic iritis, iris atrophy, and synechiae, and 
around 20–70 % of patients have sight-threatening ocular complications (Malik 
et al.,  2011 ). Based on such clinical evidence we believe we are justifi ed in suggest-
ing that the woman with leprosy from medieval  Culmen  very likely experienced 
sight-threatening ocular complications, although because these complications effect 
soft tissue only we have no ‘hard’ (i.e., osteological) evidence of this. 

 Advanced stages of leprosy can result in disability (Ortner & Putschar,  1985 ; 
WHO  1988 ; Roberts & Manchester,  2010 , pp. 193–194). In modern Brazil, for 
example, this occurs in 6 % of cases (Santos et al.,  2015 ). Moreover, ‘the leproma-
tous form has a major impact on the development of disabilities’ (Santos et al., 
 2015 , p. 336) associated with loss of function in hands, feet, and eyes, leading to 
problems such as diminished ability to work, limited social life, and psychological 
problems. The cranial and postcranial lesions present on the woman’s skeleton indi-
cate an advanced stage of leprosy, suggesting that she likely experienced diffi culty 
in aspects of functional capability as a result of her condition. As a result of damage 
to her hands and possible sight-threatening ocular complications she was probably 
unable to perform many or all of the daily tasks associated with the role of a typical 
medieval woman: cultivating vegetables, breeding animals, weaving fabrics, pro-
ducing ceramics, cooking meals, and raising children. If she developed leprosy 
early in life, she may have faced diffi culties in fi nding a husband (van Barkel et al., 
 2012 ) and, if unmarried, was most likely provided with accommodation and support 
by relatives. Over the time, the requirements for assistance would have increased as 
her condition worsened. We are not able to estimate when she may have experi-
enced sight-threatening ocular complications, but it is probable that these were pres-
ent for several years before death. During the advanced stages of leprosy, particularly 
if she developed sight-threatening ocular complications, she would have required 
help in acquiring and preparing food. She may also have required some help with 
eating, due to diffi culties in manipulating utensils or holding food in her hand. 
Furthermore, if she did develop ocular complications she would have needed 
somebody to guide her if she wished to venture outside known territory. Help with 
mobility would have been required, possibly for some months as she recovered 
from the fracture of her lower limb. 

 Moreover, the woman had congenital fusion of the C2 and C3 vertebrae. The 
research shows confl icting results in relation to the potential impacts of this condi-
tion; some studies suggest it may affect quality of life (Leivseth, Frobin, & 
Brinckmann,  2005 ; Shankar & Kulkarni,  2011 ), with possible symptoms including 
limitation of neck movement, myelopathy, or the muscular weakness, atrophy, and 
neurological sensory loss associated with Klippel-Feil syndrome, whereas other 
studies have found this condition to be asymptomatic (Leivseth et al.,  2005 ; Shankar 
& Kulkarni,  2011 ). Associated symptoms would almost certainly be different for 
each person, and we would need more data to be confi dent in speculating about the 
experience of this woman .  
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     Medical Treatment   and Therapies 

  Care for this woman very probably included therapeutic interventions, and both 
ethnohistoric and archaeological research identify treatments that may have been 
practiced in cases of leprosy in medieval Poland. The practices common in 
nineteenth- century folk culture may have been very similar to those used in medi-
eval times, because folk culture developed in isolation from the culture of major 
towns and cities (Burszta,  1987 ) leading to the  longue durée  of some elements of 
the earlier traditions. Among all of the elements of culture that undergo change, the 
ones connected with religion and medicine are the most resistant and slow changing 
(Piątkowski,  2008 , pp. 149, 217). Although we cannot know for certain what if any 
specifi c treatments this woman received, evidence from  Kałdus   suggests a range of 
medical practices that may have been present in the period in which she lived. 

 For example, ethnographic sources describe the treatment of diseases such as eye 
problems and gout as ‘cut with a sickle,’ which metaphorically means killing or end-
ing the particular disease (Kolberg,  1867 , p. 95; Kolberg,  1882 , pp. 146, 156, 158; 
Udziela,  1891 , p. 118), and it is possible that the subject was treated in this way to 
alleviate problems with vision and possible pain associated with her various pathol-
ogies. In this procedure the patient was seated, and the healer would make gestures 
over the patient to indicate ‘cutting out’ the disease and while saying prayers or 
incantations. A sickle was found in grave 24 at cemetery Site 2 in  Kałdus   (Haftka, 
 2007 ) and could have had double function – for agricultural and for healing pur-
poses. These functions need not have had excluded each other, as the sickle was a 
multipurpose tool used in cutting plants and in healing depending on need, making 
its use and functions contextual. 

 The woman in this study would have experienced weakness and pain when she 
experienced probable lower limb fracture. The bones of cats were used in folk tradition 
for healing pain and overcoming weakness (Moszyński,  1967 , p. 216), and cat bones 
(together with some other animal bones) were discovered in pits at the settlement in 
 Kałdus   (Makowiecki,  2010 ) – was this possibly one of the treatments she received? 
Powder made of belemnites (fossils of an extinct species of cephalopod) was a com-
mon remedy for skin ailments, as people believed they had magical powers (Łęga 
 1961 , p. 280); a piece of belemnite was excavated in grave 391/03 at cemetery Site 4, 
suggesting these may also have been used for medicinal purposes in medieval times 
(Bojarski et al.,  2010 , p. 569). The woman in this study likely displayed the nodules 
symptomatic of lepromatous leprosy – was she offered powder of belemnites as a 
potential cure? There are many other such remedies recorded, and of course all healing 
practices were accompanied by prayers and conjurations or enchantments (Łęga  1961 ). 

 We do not know what remedies the woman in this study received, but given her 
context it is virtually a given that she received medical treatments in some form. 
These treatments would likely have been initiated from the time her symptoms 
became discernable and could therefore have spanned several months or years. 

 This woman is an exceptional fi nding among the remains from  Kałdus  . There is 
another possible case of leprosy in  Culmen  (grave 80/98), but due to poor skeletal 
preservation it is much less certain – molecular confi rmation was negative. 
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Other pathologies identifi ed in the material from  Kałdus   include anemia, scurvy, 
tuberculosis (Pott’s disease and other locations), periosteal reactions, posttraumatic 
lesions and fractures, degenerative joint disease, tumors of bones, caries, and 
abscess (Kozłowski,  2012 ). In particular, individuals displaying evidence for polio-
myelitis, osteomyelitis, rickets, very advanced degenerative lesions of joints that 
were painful and likely made movement impossible, vertebral disc herniation, hip 
dysplasia, probably multiple myeloma and amputation could all have suffered con-
siderable limitations in function. In total, there were 40 individuals in  Culmen , 
including the woman with leprosy, who likely experienced signifi cant  disability   
(Matczak,  2015 ). Caregiving was probably a common practice, since so many people 
are likely to have required care on either a temporary or full-time basis depending on 
the type and severity of their ailment. Based on our evidence, however, we believe 
that the subject of this study was one of those who required the most care .  

     Mortuary Treatment   

  Despite her very visible disease and associated  disability  , this woman was buried 
among others from her community, not relegated to the margins as an ‘outcast.’ 
Rather, her grave is located in the Southern-Central part of the cemetery (Chudziak, 
 2006 ). She was positioned W–E (the orientation allowing salvation on the Day of 
Resurrection), supine and with arms by her sides, indicating that she was most prob-
ably Christian (Fig.  7.4 ). Her lower limbs (particularly her left limb) were fl exed, 
which is unusual but may refl ect fl exure during life that was diffi cult to redress 
postmortem. It is possible that the left leg, which at one stage suffered a fracture to 
the tibia and fi bula (although this had healed by time of death), was diffi cult to 
straighten since, in comparison to other limbs, it was the most severely affected by 
periosteal infl ammation. Otherwise this grave follows the typical pattern of burial at 
this site. The woman was interred with grave goods comprising an iron knife and a 
bronze ring (Chudziak et al.,  2006 ). The location of her grave and the associated 
grave goods suggest that, despite a disfi guring disease, she received mortuary treat-
ment associated with those of a higher social status. 

 In the case of this woman the effects of leprosy do not appear to have infl uenced 
the way she was treated at death. The reason for this may have been that the woman 
was the only individual in her community to contract leprosy (leprosy does not 
appear to have been common in the early Middle Ages in  Culmen ), and therefore 
while the disease would have marked her out as ‘different’ from others of her society 
it was not a source of stigma .    

    The ‘Giant Woman’ – A Case Study of  Gigantism   and Care 

  The excavation of  Ostrów Lednicki   cemetery began in the 1930s and revealed a 
high level of social stratifi cation. In the church of the Ostrów Lednicki stronghold, 
pre-Romanesque burials of dignitaries dating to the middle the eleventh century 
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were discovered (Górecki  1996 , p. 152). In all probability these people were con-
nected with the then prince and later the king of Poland, Bolesław Chrobry (Górecki 
 1991 ,  1996 ). The citizens of the stronghold were buried in the cemetery (Site 1) 
located near the church. The cemetery burials are dated from the fi rst half of the 
eleventh century (Górecki  1996 ). Those who were buried there until the half of the 
twelfth century could have been connected with the early Piast elite (Górecki  1996 ). 
In the second half of the twelfth century the church fell out of use. Burying the 
people around the ruins of the church continued till the fourteenth century 
(Wrzesińscy,  1998b , p. 39; Wrzesiński,  2000 , p. 236). In total, 2500 burials were 
excavated at  Ostrów Lednicki   Island (Wrzesińscy,  2010 , p. 92). In contrast, the cem-
eteries of Dziekanowice (Sites 2 and 22) contained the remains of those who 
belonged to a lower social rank (Fig.  7.2 ). 

    Description of the Female from Grave 23/77 

 In 1977, the skeleton of a person of exceptional size and stature, most likely female, 
was recovered from grave 23/77 in the cemetery inside the  Ostrów Lednicki   strong-
hold (Szymczyk, Wąsowska, & Ziętek,  1977 ; Fig.  7.5 ). Unfortunately, the skeleton, 
known by researchers as the ‘giant woman,’ is not complete, because for many years 
it was used in osteological courses at the Department of Anthropology at Adam 
Mickiewicz University in Poznań (Gładykowska-Rzeczycka et al.,  2000 ). The grave 
with the woman’s skeleton is dated to between the end of the twelfth and the begin-
ning of the fourteenth century (Wrzesiński,  2000 , p. 236).

   The subject’s estimated age at death was between 25 and 30 years old and her 
estimated stature was 215.5 cm (c. 7′2″) (Gładykowska-Rzeczycka et al.,  2000 ; 
Gładykowska-Rzeczycka, Śmiszkiewicz-Skwarska, & Sokół,  1998 ; Wrzesińscy, 
 2010 ). She has been diagnosed as suffering from gigantism during her early years, 
and from  acromegaly   in adulthood (Gładykowska-Rzeczycka et al.,  2000 , p. 272). 
Aufderheide and Rodríguez-Martín ( 2006 , pp. 326–328) describe characteristic fea-
tures of gigantism and acromegaly, and the skeleton of the woman from  Ostrów 
Lednicki   displays the pathological lesions of both affl ictions (Gładykowska- 
Rzeczycka et al.,  1998 ; Gładykowska-Rzeczycka et al.,  2000 ; Fig.  7.5 ). The evi-
dence for gigantism in her skeleton includes normally proportioned and structured 
bones of excessive length (Table  7.1 ) (compare with Aufderheide & Rodríguez- 
Martín,  2006 , p. 328). The evidence for acromegaly in her skeleton includes an 
elongated and prognathic mandible, prominence of nasal and facial bones, crowd-
ing and malocclusion of the anterior dentition, enlarged vertebrae, and thickened 
bones in general (Table  7.1 ) (compare with Aufderheide & Rodríguez-Martín,  2006 , 
p. 328; Bartelink, Willits, & Chelotti,  2014 , pp. 39–41).

   Aufderheide and Rodríguez-Martín ( 2006 , p. 328) argue that degenerative joint 
disease is a characteristic feature for both gigantism and acromegaly. Degenerative 
joint disease in the skeleton of the woman from  Ostrów Lednicki   was observed in 
all vertebrae, with Schmorl’s nodes on C3–C7, T3–T10 and all lumbar vertebrae, 

M.D. Matczak and T. Kozłowski



137

and these may have been the result of heavy body weight associated with acromegaly 
and gigantism. The woman’s remains display evidence of healed fractures of the 
right humerus and left tibia; again, these fractures may have been associated with 
complications of her pathology, as medical research has found the bones of people 
with acromegaly, and especially women with acromegaly, to be fragile, because 
bone mineral density is insuffi cient to create adequate bone strength (Hong, Kim, 
Kim, Kim, & Shin,  2016 ). Other pathologies evident include extensive sclerotiza-
tion of the left temporal bone and obliterated external auditory canal as a result of 

  Fig. 7.5    Selected skeletal elements of the woman with  gigantism  , grave 23/77,  Ostrów Lednicki   
(Greater Poland voivodeship). ( 1 ) the skull; ( 2 ) the skull, left view; ( 3 ) the skull, posterior view; 
( 4 ) thoracic spine – degenerative lesions; ( 5 ) lumbar spine, anterior view, with syndesmophytes 
and osteophytes; ( 6 ) lumbar spine, posterior view, with long costal process; ( 7 ) left and right 
humeri; ( 8 ) left and right femora. Photos by M. Jóźwikowska,  4 – 8  after Gładykowska-Rzeczycka 
et al.,  2000        
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developmental disorder, partial ossifi cation of the left lateral part of the occipital 
bone, and sclerotic remodeling of the sphenoid sinuses, dental caries, calculus, den-
tal root abscesses and periodontitis, chondromalacia patellae, and osteomas on the 
left femur. Small nodes on the ribs indicate that the woman may have suffered from 
pleurisy. Harris lines on the left and right tibia (possible indicators of periods of 
malnutrition during development) were also identifi ed (Gładykowska-Rzeczycka 
et al.,  2000 ; Gładykowska-Rzeczycka, Smoczyński, Dubowik, & Mechlińska,  2001 , 
p. 4; Wrzesińscy,  2010 , p. 93). 

 This woman is the only individual with gigantism found in the  Ostrów Lednicki   
and Dziekanowice cemeteries. The skeleton of a dwarf (Malinowski,  2008 ) has 
been recovered, and evidence for skull trauma (from Sites 2 and 22), dental caries, 
periosteal reactions, congenital pathologies (e.g., spina bifi da; Budnik & 
Ortarzewska,  2010 ), and trepanation was identifi ed in other remains from these 
cemeteries (Gładykowska-Rzeczycka,  1981 ; Wrzesińska,  1998 ).  

    Estimating  Disability   and Care 

  Acromegaly and gigantism are commonly associated with diabetes, hypertension, 
headaches, visual defi cits, sleep apnea, sweating/oily skin, skin changes, coarse facial 
features, soft tissue swelling (including the tongue), enlargement of the hands and feet 
and, in females, menstrual dysfunction (Almalki et al.,  2012 ; Birla, Aggarwal, 
Sharma, & Tandon,  2014 ; Dutta et al.,  2015 ; Iuliano & Laws,  2014 ; Shao & Li,  2013 ; 
Wijayaratne et al.,  2015 ). It is probable that the woman from  Ostrów Lednicki   may 
have suffered from one or more of these complications, but we cannot be certain 
because such diseases and ailments do not leave pathological lesions on bones. 

    Table 7.1    Values of bones measurements of the woman with  gigantism   from  Ostrów Lednicki   in 
comparison with average values of females and males from  Ostrów Lednicki     

 Location of measurement a  

 Subject  Average measurements of right and left elements 

 Right  Left  Subject  Females from O.L.  Males from O. L. 

 Length of clavicle  202  203?  202.5  135.5  142.3 
 Length of humerus  416  416  416  306.3  328.7 
 Length of radius  –  328  328  226.6  247.5 
 Length of ulna  364  361  362.5  247.5  268.6 
 Length of femur  555  548  551.5  416.1  449.5 
 Cross section of ulna  33  33   33   25.9   26.3 
 Length of tibia  485  487  486  342.7  367 
 Length of fi bula  478  –  478  334.6  375 

   a measurements are based on Martin & Saller,  1957  
 The values are in mm 
  O.L.  Ostrów Lednicki. (after Gładykowska-Rzeczycka et al.,  1998 , p. 152; Gładykowska- 
Rzeczycka et al.,  2000 , p. 264)  
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 Some individuals with gigantism are intellectually impaired and poorly skilled 
(Gładykowska-Rzeczycka et al.,  2000 , p. 269), and there is also a relationship 
between acromegaly and mental disorders. For example, in one study 88 out of 118 
acromegalic patients were found to have mental disorders (Bobrov, Starostina, 
Dreval, & Alexandrova,  2014 ), and other research has also found that acromegalic 
patients have increased lifetime rates of affective disorders (Bobrov et al.,  2014 ; 
Pinto & Safeekh,  2005 ; Sievers et al.,  2009 ). People with acromegaly may demon-
strate lack of initiative and spontaneity, as well as experiencing visual hallucinations 
and delusions (Pinto & Safeekh,  2005 ), and are particularly vulnerable to anxiety 
and dementia (Bobrov et al.,  2014 ). Additionally, women with acromegaly experi-
ence psychiatric problems more frequently than men (Anagnostis et al.,  2014 ; Pinto 
& Safeekh,  2005 ). 

 The average height in medieval times in Poland was 154–161 cm for females and 
164–172 cm for males (Kozłowski,  2012 ). The woman with gigantism was around 
55–60 cm (22–24 in.) taller than the average female, and due to her exceptional 
height may well have found it both awkward and uncomfortable to spend long peri-
ods inside a typical, small, medieval dwelling; during the winter, when people 
would have had to spend a lot of time inside their houses, it would have been very 
claustrophobic for her. (No houses with signifi cantly larger rooms, potentially suit-
able for accommodating a woman of her stature in comfort, have been found in 
excavations to date.) At a practical level, it would also have been diffi cult to fi nd 
existing furniture, for example a bed or chair, of the right size and strength to meet 
her needs, meaning that such items would have to be specially constructed. 

 Physically, other than diffi culties associated with her greater-than-normal size 
and stature, there may have been nothing preventing the woman from  Ostrów 
Lednicki   from performing all daily tasks typical for medieval woman (domestic 
work, weaving, care of children, etc.). She would have encountered limitations 
while recovering from limb fractures and during likely bouts of pleurisy, however, 
and if she experienced any of the common complications of acromegaly and gigan-
tism (see earlier) these may also have compromised her ability to undertake work. 
Minimally, she must have been cared for while recovering from her lower limb 
fracture, as she would have been unable to walk for this period. If she suffered a 
hearing defi cit due to unilateral auditory atresia people may have had to speak more 
loudly when talking to her, and she may also have experienced problems in speech 
development. Nowadays, unilateral auditory atresia is not always medically treated, 
and people with this ailment can function in society without additional help (Kesser, 
Krook, & Gray,  2013 ; Trojanowska et al.,  2012 ). 

 Willow, elderfl ower, and narrowleaf plantain (Udziela,  1891 , s. 132, 203, 234; 
Łęga  1961 , s. 283; Moszyński,  1967 , s. 212–218) were discovered at an  archaeological 
site in Dziekanowice, on the bank of the lake opposite  Ostrów Lednicki   Island 
(Makohonienko,  2000 ; Makohonienko, Wrzesińska, & Wrzesiński,  1998 ). We can 
speculate that these plants may have been used in treatment when this woman suf-
fered from pleurisy. More minor likely impacts of her condition (such as headaches, 
visual problems, possibly symptoms of diabetes, and hypertension) could simply 
have been treated with rest. If she did have problems with diabetes and/or hypertension, 
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these diseases could have had serious consequences. If such diseases are not medically 
treated and we assume that in the Middle Ages they were not, diabetes may lead to 
blindness, to renal failure, insuffi ciency in blood fl ow to the legs (ischemia), and 
heart disease, and hypertension may result in ischemic heart disease, stroke, periph-
eral vascular disease, heart failure, aortic aneurysms, diffuse atherosclerosis, 
chronic kidney disease, and pulmonary embolism (Chobanian et al.,  2003 ;   www.
diabetes.org    ). Either of these diseases may have led to her death. 

 Given the correlation between acromegaly and  mental disorders  , and gigantism 
and  intellectual impairment  , it is possible that the woman with gigantism from 
 Ostrów Lednicki   suffered from mental or cognitive dysfunction. Of course it is 
impossible to state whether, or from which, disorder she suffered, and what care – if 
any – she may have received in response. We know that it is hazardous to speculate 
about the emotional state of a past individual when we have only her bones to guide 
us; however, based on modern clinical fi ndings we feel justifi ed in suggesting that 
the woman with gigantism may have felt any one, or more, of the following at dif-
ferent times, or even concurrently: irritability, anxiety, emotional liability, uncer-
tainty, confusion, sadness, and anger (Anagnostis et al.,  2014 ; Szcześniak, 
Jawiarczyk-Przybyłowska, & Rymaszewska,  2015 ). Equally, she may have suffered 
from depression, sleep disorders, diffi culty concentrating, fatigue, high levels of 
stress, diminished self-esteem, sense of a loss of competence, and loss of control. It 
is a measure of the severity of possible impact to note that ‘the psychological profi le 
of acromegalics does not differ from those with other severe chronic diseases, such 
as CVD, malignancies, rheumatic diseases and chronic pulmonary obstruction’ 
(Anagnostis et al.,  2014 , p. 568). 

 The woman with gigantism may well have needed psychological support, but it 
is impossible to say if she received it. Her unusual height, which in any society 
would mark her out as ‘different’ and may have led to people perceiving her as 
abnormal in other ways, could have been an obstacle to receiving such care, and 
being perceived as so very different would likely have an impact on her social life 
and her relationships with others. A medieval woman was supposed to marry and 
give birth to children or, alternatively, she might take holy orders and become a nun. 
We do not know if the woman with gigantism was married, and her treatment after 
death (see later) seems to exclude her having been a nun. Due to her unusual appear-
ance (and possibly associated emotional problems) she could very possibly have 
encountered diffi culty in fi nding a husband. If she was indeed unmarried, but at the 
same time was not part of a religious congregation, she would, in some sense, stand 
outside the conventional social order – and this would have likely been refl ected in 
the way she was perceived and treated by others in her community .  

     Mortuary Treatment   

  The woman with gigantism was buried at a distance of 100–110 cm from the outer 
wall of the ruins of the former church (Wrzesiński,  2000 ). The church was in use until 
mid of the twelfth century (Wrzesiński,  2000 , p. 235). At the time of the burial of the 
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woman with gigantism (the end of the twelfth – beginning of the fourteenth century) 
the church was no longer in use. Her burial was located in the area of the former cem-
etery reserved for the elite (Górecki  1996 , p. 153; Wrzesiński,  2000 ). She was the only 
individual of those buried around the church (and its later ruins) with her head orien-
tated to the East and with no grave goods present (Fig.  7.6 ). Her skeleton sloped at an 
angle, which might indicate either that the surface of the grave was not fl at or that 
she had been placed on material that had since decomposed. Her skeleton was lying 
on the left side, with her left hand close to her skull. The right upper limb was bent at 
the elbow. The left lower limb was bent at the knee to an angle of just less than 110° 
(Gładykowska-Rzeczycka et al.,  2000 , p. 239; Wrzesiński,  2000 ).

   It is hard to interpret the anomalous burial orientation of the ‘giant woman.’ 
Possibly it was connected with an older pagan ritual, as an eastern orientation of 
graves was quite popular in early medieval Poland (although it was less popular than 
the western orientation, and disappeared in the thirteenth century – Miśkiewicz, 
 1969 ). Burial close to the ruins of the church indicates that the woman with gigan-
tism was probably Christian. If she was buried at this location (i.e., the site of the elite 
cemetery) at the end of the twelfth century she may have come from a higher social 
class, as at this time memory of elite burial practices would be still vivid and these 
practices might still endure. However, her grave is potentially dated to any time 
between the end of the twelfth and the beginning of the fourteenth century. It cannot 
be assumed that earlier customs relating to elite burial were observed during the 
thirteenth and into the fourteenth century, and therefore we cannot safely draw any 
fi rm conclusion about the social class to which the woman with gigantism belonged. 

 This woman’s remains did not receive a standard burial, which suggests she was 
perceived as ‘different’ in death (Gładykowska-Rzeczycka et al.,  2000 , p. 272), 
whatever her social status in life. Her body was placed in very unusual way and 
apparently without attention to detail; very different to the typical disposition of the 
dead, which was supine, with arms and hands extended along the body or hands 
placed on the pelvis. Indeed, the unusual burial orientation, disposal of the body 
without care, and lack of grave goods may indicate that this woman belonged to a 
lower social stratum. During her lifetime, as well, she may have been subject to dif-
ferent treatment by her community because of her physical abnormalities and/or 
possible psychological or cognitive problems. However, her survival to middle 
adulthood, together with the evidence indicating she likely received health-related 
care – minimally nursing during bouts of respiratory disease and recovery from 
fracture – suggests that she was not rejected by her society  .   

    Discussion 

 We have chosen the osteobiographies of these two women to present a wider view 
of aspects of life in medieval society, including care, emotion, social perception, 
status of the diseased and the disabled, and the meaning of burial ritual. Our 
osteobiographical approach has allowed us to tell the stories of two particular 
individuals and their lives. 
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  Fig. 7.6    The  top  part of the image shows the plan of the ruins of the church and cemetery at 
 Ostrów Lednicki  . The  arrow  indicates disposition and burial orientation of the ‘giant woman’ from 
grave 23/77 (modifi ed after Górecki  1996 )       
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    Two Types of Care 

 The bioarchaeology of care methodology can help us to focus on two kinds of care: 
 health-related care   received during life, and ‘care’ after death. In the fi rst case, 
examining likely  disability   impact helps us to assess care provision to an individual 
during his or her life. In the second case, analyzing the type of burial provided may 
help us to understand social attitudes toward the individual at time of their funeral. 
The fi rst type of care is achieved by analogy with modern clinical cases, ethnogra-
phy, and historical texts. This study showed us that the woman with  leprosy   was 
cared for. People probably provided her with food, accommodation, clothing, thera-
pies, and guidance when she wanted to walk outside the home. In the case of the 
woman with  gigantism  , care was provided to her during recovery from limb frac-
tures and experiences of pleurisy – both pathologies with physical consequences. 
Yet it is very hard (if not impossible) to assess whether any care was provided to this 
same woman in the event that she experienced mental health issues – which it is 
likely she did. 

 Consideration of the second type of care – ‘care’ in relation to the  mortuary treat-
ment   afforded an individual – is based on archaeological evidence. This might be 
called ‘ care after death  .’ Burial custom is a lens of three forms of such care. The fi rst 
form occurs when the people care for the memory of the dead, commemorating the 
deceased. Therefore, we argue that the woman with  leprosy   from  Kałdus   was com-
memorated as a community member with quite a high social status in her society 
with ‘care after death.’ The woman from  Ostrów Lednicki   was commemorated in a 
different way to others in her society, evidenced in the different orientation of her 
body and in the disposal of her body without care. Possibly her unusual height and 
probable mental diffi culties had an impact on the way she was commemorated. 

 The second form of ‘care after death’ is realized in the care shown in providing a 
proper burial to ensure the successful passage of the individual into the afterlife. 
The woman from  Kałdus   was buried according to all Christian rules to ensure her 
place in the afterlife. Interpreting the signifi cance of the burial of the woman with 
 gigantism   is hard, since she was interred close to the ruins of the church, which 
might indicate that she was Christian. On the other hand, she was the only person 
buried with her head to the east, which might indicate a pagan element of ritual. 
Maybe the community sought to emphasize the difference of this woman by 
 orientating her body to the east. Maybe people thought that God caused her to be 
abnormally tall as a punishment for her pagan attitude. 

 The third form of ‘care after death’ is, in fact, directed toward the living and 
refers to measures taken in burying the dead to ensure that the dead will not cause 
any harm to those left behind. In medieval times people feared some of the dead, 
especially those of the dead who, for various reasons, were perceived as vampires. 
Vampires were thought to bring death and harm to society, and communities devel-
oped elaborate burial customs and antivampire practices to protect themselves; 
such behaviors have been extensively discussed in the literature (e.g., Betsinger & 
Scott,  2014 ; Matczak,  2014 ,  2015 ). In our case studies, we did not identify any practices 
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that could indicate an attempt to protect the living against vampires. As already 
discussed, the grave of the woman from  Kałdus   conformed to the norms of the time. 
The grave of the woman with  gigantism   is unusual, but it does not display charac-
teristics associated with the burial treatment of vampires. In a strict sense, it is also 
hard to classify it as an ‘atypical’ grave from Polish medieval times. Atypical graves 
are characterized by much more explicit features, such as prone positioning of the 
body, placement of the body on its side, curled (fetal) positioning of the body, stones 
directly placed on the body, removal of body parts, double graves, or chamber 
graves (Matczak,  2014 ,  2015 ). The grave of the woman with  gigantism   does not 
conform to any of these recognized atypical treatments and is therefore problematic. 
However, while the grave is not atypical in the formal sense, the burial treatment of 
the woman with  gigantism   suggests lack of attention to detail that may, perhaps, 
indicate a lack of affection or respect felt for her, at least at the moment of her 
funeral. Although she may not have been completely rejected by her society, per-
haps neither was she considered a full member of it. Possibly she had a form of 
liminal status, which saw her understood not as good, or bad, but as different. 

 As the earlier discussion illustrates, in some circumstances it is possible to use 
skeletal and mortuary evidence refl exively to inform analysis of various forms of 
care, and in certain cases, indeed, these forms of evidence are so closely entwined 
as to be inseparable. As we mentioned at the beginning of this chapter, burial ritual 
is a complex topic, which has different meanings according to the archaeological 
context and approach of the researcher. In the light of traditional approaches to 
mortuary evidence, care taken to ensure proper burial might tell us many things 
about an individual – such as their social status, social acceptance of their disease 
experience, whether they evoked fear or compassion. However, if we follow this 
line of thinking we are likely to encounter the same obstacle we discussed in the 
section ‘ Disability   during life and treatment after death.’ If funerary practices create 
an idealized representation (Parker,  2011 ), then this representation creates idealized 
conception of care. Careful placement of the body in the grave and a proper grave 
according to the social rules may not directly represent care of the individual when 
he or she was alive. That is why pathological assessment of physical evidence in 
remains is the most reliable way to assess care in the past.  

    Care and  Disability   

  As we mentioned earlier, interpretation of care is intimately associated with assess-
ing disability. According to Tilley and Oxenham ( 2011 ), disability can be either 
temporary (e.g., fracture followed by a period of recovery) or long term, and both 
can be associated with care. In this sense, both women examined here – one with 
 leprosy   and one with  gigantism   – were disabled. In contrast to Tilley and Oxenham 
( 2011 ), we would rather defi ne disability only as a long-lasting condition, which 
worsens over time and results in an inability to perform daily tasks. We acknowl-
edge that compound fractures may cause complications that might lead to 
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long- lasting disability, as is indicated in contemporary clinical studies (e.g., Marks, 
 2011 ). However, we do not consider a simple fracture that was healed as a tempo-
rary disability. 

 The study reported in this chapter is based on osteological and ethnographic mate-
rials and on contemporary clinical studies, which we use to construct the perception 
of disability. For instance, ethnographic texts (Kolberg,  1867 ,  1882 ; Łęga  1961 ; 
Moszyński,  1967 ; Udziela,  1891 ) indicate that people considered fractures to be dif-
ferent to what they considered ‘impairments’ and ‘handicaps,’ which were usually 
congenital disabilities. Normal fracture healing takes up to 12 weeks, which is circa 
3 months (Brown,  How to Speed Fracture Healing ,   www.betterbones.com    ). This is a 
comparatively short time in comparison to some of the conditions associated with 
disease or illness (e.g.,  leprosy  , anemia, and tuberculosis last for years). A person 
with a fracture of one upper limb could still perform daily tasks with the other upper 
limb. A person with only one upper limb could have functioned and even participated 
in a fi ght (Jones,  2012 ). If a person had fractured leg she or he could still have tem-
porarily performed daily tasks using their hands. There were still plenty of such tasks 
for both women and men in medieval society. For instance, women still could have 
nursed children, cultivated vegetables, weaved fabrics, produced ceramics, and 
cooked. The men would still have been able to skin, tan, and produce tools. People 
with different and severe physical conditions were a larger proportion of the society 
in the past than nowadays because of high levels of warfare, risky daily jobs 
(e.g., hunting), and lack of advanced medicine. Moreover, Knüsel ( 1999 ) argues that 
whether impairment was perceived as taking from the value of the individual con-
cerned, or not affecting estimation of their value, was dependent on contextual 
factors: for example, lifeways demands on the individual, their social status, and the 
way the impairment was acquired. As we can see, the term ‘disability’ is ambiguous, 
contextual, and depends upon different factors. For these reasons, we do not think 
that the woman with  gigantism   suffering from a fracture (that was healed) was tem-
porarily physically disabled. The question as to whether the woman with  gigantism   
was intellectually or psychologically disabled remains open, because we do not have 
enough data to ascertain this .  

    Text Sources 

 The interpretation of care based on evidence from historical times would be much 
richer if it were supplemented with textual sources. Some of the Polish historians 
have approached the topic of health and disease through medieval sources of infor-
mation, but such studies may not be fully reliable because their authors have not 
examined the chronicles and other document sources to establish which elements 
genuinely correspond to Polish history and culture, and which are shared as  topoi  
between many other European texts. There is a need for detailed and heuristic 
research on this problem, with an approach that takes a comparative perspective in 
relation to other European texts. The current state of historical studies on past health 
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and disease does not allow bioarchaeologists to approach the topic of caregiving 
using historical sources. This is very unfortunate, because we believe that such texts 
could contribute signifi cant information to our studies. We argue that using textual 
sources without proper heuristic analysis would be superfi cial and would result in 
treating such sources in an instrumental way.   

    Conclusions 

 Our study uses osteobiography and the bioarchaeology of care methodology with an 
aim to investigate  disability   and care of the disabled in medieval times. We pre-
sented the life history of two individuals within the context of their societies from a 
comparative perspective. We conclude that the woman from  Kałdus   was disabled, 
but she was cared for by her society rather than excluded from it. The various forms 
of care she received included provision of food, accommodation, clothing, thera-
pies, and guidance outside of the house. Care was likely provided to the woman for 
a considerable time, possibly from the fi rst visible symptoms of  leprosy   until her 
death, and such care could have lasted for several years. Her burial also indicates 
that care was taken to provide proper burial according to the prevailing cultural 
ideology, highlighting her social status and ensuring her afterlife. 

 The other individual – the woman with  gigantism   – displayed no skeletal evi-
dence of physical  disability  , and the question of whether she was intellectually or 
psychologically disabled remains open. She was temporarily injured (fractures) and 
incapacitated (pleurisy), and care was provided for her at that time. This indicates 
that care could have been provided not only to those who were long-term physically 
disabled, but also to the ill and those with traumatic injury. The placement of her 
body in the grave is unusual. In medieval society, it was probably her unusual height 
and (possible) problems with mental health that had an impact on the social percep-
tion of her as being ‘different.’ 

 Mortuary evidence can signifi cantly add to research on past caregiving, as we have 
demonstrated in our study. Typical and atypical burials give new insights into our per-
ception of the ill, the disabled, and the society in which their possible care occurred. 
Mortuary evidence is an essential part of research into care and  disability  , and should 
be accepted as an integral part of the bioarchaeology of care methodology. We have 
also identifi ed the importance of undertaking an heuristic analysis of disability, disease, 
and health-related care practices in Polish history, and we hope that, in the future, it will 
be possible to conduct an interdisciplinary research project that will meet this need  .     

  Acknowledgements   We would like to thank Lorna Tilley and Alecia A. Schrenk for the invitation 
to contribute to this volume and their stimulating comments that helped to elaborate on many 
issues that are described in this chapter. We thank to anonymous reviewers for their comments, 
which contributed to the shape of this text, Harsha Vardhan Simhadri for consultation and criti-
cism, and Jacek Wrzesiński for consultation and giving us access to the photographs of the woman 
with  gigantism  . This work was supported by the National Science Centre from Poland under grant 
UMO-2014/13/N/HS3/04602.  

M.D. Matczak and T. Kozłowski



147

   References 

    Almalki, M. H., Chesover, A. D., Johnson, M. D., Wilkins, G. E., Maguire, J. A., & Ur, E. (2012). 
Characterization of management and outcomes of patients with acromegaly in Vancouver over 
30 years.  Clinical and Investigative Medicine, 35 (1), 27–33.  

      Anagnostis, P., Efstathiadou, Z. A., Charizopoulou, M., Selalmatzidou, D., Karathanasi, E., 
Poulasouchidou, M., et al. (2014). Psychological profi le and quality of life in patients with 
acromegaly in Greece. Is there any difference with other chronic diseases?  Endocrine, 47 , 
564–571.  

        Aufderheide, A. C., & Rodríguez-Martín, C. (2006).  The Cambridge encyclopedia of human 
paleopathology . Cambridge: Cambridge University Press.  

    Baker, B. J., & Bolhofner, K. L. (2014). Biological and social implications of a medieval burial 
from Cyprus for understanding the leprosy in the past.  International Journal of Paleopathology, 4 , 
17–24.  

      Barnes, C., & Mercer, G. (2010).  Exploring disability. A sociological introduction . Cambridge: 
Polity Press.  

    Bartelink, E. J., Willits, N. A., & Chelotti, K. L. (2014). A probable case of acromegaly from the 
Windmiller culture of prehistoric Central California.  International Journal of Paleopathology, 
4 , 37–46.  

    Betsinger, T. K., & Scott, A. B. (2014). Governing from the grave: Vampire burials and social order 
in post-medieval Poland.  Cambridge Archaeological Journal, 24 (3), 467–476.  

    Birla, S., Aggarwal, S., Sharma, A., & Tandon, N. (2014). Rare association of acromegaly with left 
atrial myxoma in Carney’s complex due to novel PRKAR1A mutation.  Endocrinology, 
Diabetes & Metabolism Case Reports, 2014 , 140023. doi:  10.1530/EDM-14-0023    .  

     Bobrov, A., Starostina, E., Dreval, A., & Alexandrova M. (2014). Psychopathology in patients with 
acromegaly.  The Journal of the European Psychiatric Association  29.  

   Bojarski, J., Chudziak, W., Drozd, A., Koperkiewicz, A., Kozłowski, T., & Stawska, V. (2010). 
Katalog źródeł. In W. Chudziak (Ed.),  Wczesnośredniowieczne cmentarzysko szkieletowe w 
Kałdusie (stanowisko 4) (Mons Sancti Laurentii 5, pp. 437–603). Toruń: Wydawnictwo 
Naukowe UMK .  

  Brown, S. E.    “How to speed fracture healing”      (PDF). Center for better bones.  Retrieved December 
27, 2015, from   www.betterbones.com     .   

    Budnik, A., & Ortarzewska, K. (2010). Spina bifi da occulta a asymetria fl uktuująca w 
średniowiecznej populacji z mikroregionu Ostrowa Lednickiego. In T. Kozłowski & A. Drozd 
(Eds.),  Biokulturowe uwarunkowania stanu zdrowia populacji ludzkich w okresie średniowiecza  
(pp. 17–22). Wrocław: Wydawnictwo DN.  

    Burszta, J. (1987). Kultura ludowa. In Z. Staszczak (Ed.),  Słownik etnologiczny. Terminy ogólne  
(pp. 195–198). Warszawa, Poznań: Państwowe Wydawnictwo Naukowe.  

    Chobanian, A. V., Bakris, G. L., Black, H. R., Cushman, W. C., Green, L. A., Izzo, J. L., Jr., et al. 
(2003). Seventh report of the Joint National Committee on Prevention, Detection, Evaluation, 
and Treatment of High Blood Pressure.  Hypertension, 42 (6), 1206–1252.  

      Chudziak, W. (2003).  Wczesnośredniowieczna przestrzeń sakralna in Culmine na Pomorzu 
Nadwiślańskim  (Mons Sancti Laurentii 1). Toruń: Wydawnictwo Uniwersytetu Mikołaja 
Kopernika.  

      Chudziak, W. (Ed.). (2006).  Wczesnośredniowieczne cmentarzysko szkieletowe w Kałdusie 
(stanowisko 1)  (Mons Sancti Laurentii 3). Toruń: Wydawnictwo Naukowe UMK.  

      Chudziak, W. (Ed.). (2010).  Wczesnośredniowieczne cmentarzysko szkieletowe w Kałdusie 
(stanowisko 4)  (Mons Sancti Laurentii 5). Toruń: Wydawnictwo Naukowe UMK.  

     Chudziak, W., Stawska, V., Weinkauf, J., & Kozłowski, T. (2006). Katalog. Część II. Badania 
Instytutu Archeologii i Etnologii UMK w Toruniu w latach 1997–1999. In W. Chudziak (Ed.), 
 Wczesnośredniowieczne cmentarzysko szkieletowe w Kałdusie (stanowisko 1)  (Mons Sancti 
Laurentii 3, pp. 345–388). Toruń: Wydawnictwo Naukowe UMK.  

7 Dealing with Difference: Using the Osteobiographies of a Woman with Leprosy...

http://dx.doi.org/10.1530/EDM-14-0023
http://www.betterbones.com/bonefracture/speedhealing.pdf
http://www.betterbones.com/


148

    Cross, M. (1999). Accessing the inaccessible: Disability and archaeology.  Archaeological Review 
from Cambridge, 15 (2), 7–30.  

      Data Collection Codebook  (2006). R. H. Steckel, C. S. Larsen, P. W. Sciulli, & P. L. Walker (Eds.). 
The global history of health project. Retrieved August 13, 2015, from   http://global.sbs.ohio- 
state.edu/docs/Codebook-12-12-05.pdf    .  

    Dutta, P., Hajela, A., Pathak, A., Bhansali, A., Radotra, B. D., Vashishta, R. K., et al. (2015). 
Clinical profi le and outcome of patients with acromegaly according to the 2014 consensus 
guidelines: Impact of a multi-disciplinary team.  Neurology India, 63 (3), 360–368.  

    Finlay, N. (1999). Disability and Archaeology.  Archaeological Review from Cambridge, 15 (2), 
1–6.  

    Gładykowska-Rzeczycka, J. J. (1981). A short review of paleopathological research in Poland. 
 HOMO, 32 , 125–130.  

    Gładykowska-Rzeczycka, J. J. (1982). Schorzenia swoiste ludności z dawnych cmentarzysk 
Polski.  Przegląd Antropologiczny, 48 , 39–55.  

      Gładykowska-Rzeczycka, J. J., Śmiszkiewicz-Skwarska, A., & Sokół, A. (1998). A Giant from 
Ostrów Lednicki (XII-XIIIc), Dist. Lednogóra, Poland.  The Mankind Quarterly, 39 (2), 
147–172.  

    Gładykowska-Rzeczycka, J. J., Smoczyński, M., Dubowik, M., & Mechlińska, J. (2001). Rare 
developmental disorder of the sound-conducting system of the skeleton from an early medieval 
cemetery in Poland. Endoscoping and CT fi ndings.  The Mankind Quarterly, 42 (1), 3–16.  

              Gładykowska-Rzeczycka, J. J., Wrzesińska, A., & Sokół, A. (2000). Morfologiczne i radiologic-
zne badanie szkieletu olbrzymki z wczesnośredniowiecznego cmentarzyska na Ostrowiu 
Lednickim.  Studia Lednickie, 6 , 239–276.  

     Górecki, J. (1991). Preromańskie pochówki panujących dostojników w tzw. II kościele na Ostrowie 
Lednickim.  Studia Lednickie, 2 , 117–132.  

         Górecki, J. (1996). Nekropola tzw. II kościoła na Ostrowie Lednickim.  Studia Lednickie, 4 , 
137–156.  

   Haftka, A. (2007).  Wczesnośredniowieczne cmentarzysko szkieletowe w Kałdusie. Stanowisko 2,  
M.A. thesis, Nicolaus Copernicus University in Toruń.  

     Hawkey, D. (1998). Disability, compassion and the skeletal record: using musculoskeletal stress 
markers (MSM) to construct an osteobiography from Early New Mexico.  International Journal 
of Osteoarchaeology, 8 , 326–340.  

    Hong, A. R., Kim, J. H., Kim, S. W., Kim, S. Y., & Shin, C. S. (2016). Trabecular bone score as a 
skeletal fragility index in acromegaly patients.  Osteoporosis International, 27 (3), 1123–1129.  

   Horstmanshoff, M. (2012). Disability and rehabilitation in the Graeco-Roman world. In 
R. Breitwieser (Ed.)  Behinderungen und Beeinträchtigungen/disability and impairment in 
antiquity. BAR International Series. Studies in Early Medicine 2  (pp. 1–9). Oxford: British 
Archaeological Reports.  

    Hubert, J. (2000). Introduction: The complexity of boundedness and exclusion. In J. Hubert (Ed.), 
 Madness, disability and social exclusion. The archaeology and anthropology of “difference”  
(pp. 1–8). London: Routledge.  

    Iuliano, S. L., & Laws, E. R., Jr. (2014). Recognizing the clinical manifestations of acromegaly: 
Case studies.  Journal of the American Association of Nurse Practitioners, 26 (3), 136–142. 
doi:  10.1002/2327-6924.12076    .  

    Jones, T. E. (2012). “A lame man can ride… a deaf man can kill… a dead man is of no use to 
anyone”. When was a deformity not a disability in Early Medieval Europe? In R. Breitwieser 
(Ed.)  Behinderungen und Beeinträchtigungen/disability and impairment in antiquity. BAR 
International Series. Studies in Early Medicine 2  (pp. 131–135). Oxford: British 
Archaeological Reports.  

    Kesser, B. W., Krook, K., & Gray, L. C. (2013). Impact of unilateral conductive hearing loss due 
to aural atresia on academic performance in children.  The Laryngoscope, 123 (9), 2270–2275.  

     Knüsel, C. J. (1999). Ortopaedic disability: Some hard evidence.  Archaeological Review from 
Cambridge, 15 (2), 31–53.  

M.D. Matczak and T. Kozłowski

http://global.sbs.ohio-state.edu/docs/Codebook-12-12-05.pdf
http://global.sbs.ohio-state.edu/docs/Codebook-12-12-05.pdf
http://dx.doi.org/10.1002/2327-6924.12076


149

    Knüsel Ch, J., Batt, C. M., Cook, G., Montgomery, J., Müldner, G., Ogden, A. R., et al. (2010). The 
identity of St Bees Lady, Cumbria: An osteobiographical approach.  Medieval Archaeology, 54 , 
271–311.  

    Kolberg, O. (1867).  Dzieła Wszystkie  1, Kujawy, Warszawa.  
    Kolberg, O. (1882).  Dzieła Wszystkie  15, Wielkie Księstwo Poznańskie.  
       Kozłowski, T. (2012).  Stan biologiczny i warunki życia ludności in Culmine na Pomorzu 

Nadwiślańskim (X-XIII wiek): studium antropologiczne  (Mons Sancti Laurentii 7). 
Wydawnictwo Naukowe UMK: Toruń.  

    Kozłowski, T., & Drozd, A. (2009). Ludzkie szczątki kostne z krypty północnej w prezbiterium 
kościoła katedralnego w Kwidzynie w świetle badań antropologicznych i paleopatologicznych. 
In M. Grupa & T. Kozłowski (Eds.),  Katedra w Kwidzynie—tajemnica krypt  (pp. 43–67). 
Kwidzyń: Kwidzyńskie Centrum Kultury.  

    Kudlick, J. C. (2003). Disability history: Why we need another “other”.  The American Historical 
Review, 108 (3), 763–793.  

     Kurnatowska, Z. (1991). Z badań nad przemianami organizacji terytorialnej w państwie pier-
wszych Piastów.  Studia Lednickie, 2 , 11–22.  

       Łęga, W. (1961).  Ziemia chełmińska . Wrocław: Polskie Towarzystwo Ludoznawcze.  
     Leivseth, G., Frobin, W., & Brinckmann, P. (2005). Congenital cervical block vertebrae are associ-

ated with caudally adjacent discs.  Clinical Biomechanics, 20 , 669–674.  
    Leone, M. P. (2005).  The archaeology of liberty in an american capital: Excavations in Annapolis . 

Berkeley: University of California Press.  
    Longmore, M., Wilkinson, I. B., & Rajagopalan, S. R. (2004).  Oxford handbook of clinical medi-

cine . Oxford: Oxford University Press.  
    Makohonienko, M. (2000). Analiza palinologiczna zawartości ziemi z misy brązowej z 

wczesnośredniowiecznego cmentarzyska w Dziekanowicach, stanowisko 22.  Studia Lednickie, 
6 , 207–212.  

    Makohonienko, M., Wrzesińska, A., & Wrzesiński, J. (1998). Analiza palinologiczna wypełniska 
jam grobowych.  Studia Lednickie, 5 , 95–102.  

    Makowiecki, D. (2010).  Wczesnośredniowieczna gospodarka zwierzętami i socjotopografi a in 
Cumine na Pomorzu Nadwiślańskim . Toruń: Wydawnictwo UMK.  

      Malik, A. N., Morris, R. W., & Ffytche, T. J. (2011). The prevalence of ocular complications in 
leprosy patients seen in the United Kingdom over a period of 21 years.  Eye, 25 (6), 740–745.  

    Malinowski, A. (2008). Medyczno-antropologiczne aspekty Lednickiego Parku Krajobrazowego i 
Muzeum Pierwszych Piastów na Lednicy.  Homines Hominibus, 1 (4), 25–32.  

    Marks, R. (2011). Physical activity and hip fracture disability: A review.  Journal of Aging 
Research, 2011 , 741918. doi:  10.4061/2011/741918    .  

    Martin, R., & Saller, S. (1957).  Lerbuch für Anthropologie . Stuttgart: Gustav Fischer.  
    Matczak, M. D. (2014). Tak zwane pochówki antywampiryczne a zagadnienie zmian patologic-

znych. Próba reinterpretacji. In W. Dzieduszycki, & J. Wrzesiński (Eds.)  Królowie i biskupi, 
rycerze i chłopi – identyfi kacja zmarłych. Funeralia Lednickie  16 (pp. 437–457). Poznań: 
SNAP.  

     Matczak, M. D. (2015).  The Ill, the disabled in early medieval Culmine. The archaeological and 
anthropological perspective,  PhD dissertation, Adam Mickiewicz University (in Polish).  

    Miśkiewicz, M. (1969). Wczesnośredniowieczny obrządek pogrzebowy na płaskich cmentarzys-
kach szkieletowych w Polsce.  Materiały Wczesnośredniowieczne, 6 , 241–301.  

    Molleson, T. (1999). Archaeological evidence of attitudes to disability in the past.  Archaeological 
Review from Cambridge, 15 (2), 69–77.  

     Moszyński, K. (1967).  Kultura ludowa Słowian  (Vol. 2(1)). Warszawa: Książka i Wiedza.  
    Nerlich, A. G., Zink, A., Szeimies, U., & Hageodorn, H. G. (2000). Ancient Egyptian Prothesis of 

the big Toe.  The Lancet, 356 (9248), 2176–2179.  
    Ortner, D. J., & Putschar, W. G. J. (1985).  Identifi cation of pathological conditions in human skel-

etal remains . Washington: Smithsonian Institution Press.  

7 Dealing with Difference: Using the Osteobiographies of a Woman with Leprosy...

http://dx.doi.org/10.4061/2011/741918


150

    Papadopoulos, J. K. (2000). Skeletons in wells: Towards an archaeology of social exclusion in the 
ancient Greek word. In J. Hubert (Ed.),  Madness, disability and social exclusion. The archaeology 
and anthropology of ‘Difference’  (pp. 96–118). London: Routledge.  

       Parker, P. M. (2011).  The archaeology of death and burial . Stroud: Sutton Publishing Limited.  
    Piątkowski, W. (2008).  Lecznictwo niemedyczne w Polsce. Tradycja i współczesność. Analiza 

zjawiska z perspektywy socjologii zdrowia i choroby . Lublin: Wydawnictwo UMCS.  
      Pinto, M., & Safeekh, T. M. (2005). Psychotic symptoms in acromegaly.  Indian Journal of 

Psychiatry, 47 (1), 58–59.  
   Reicher, M. (1933). Niektóre cechy anatomiczne szczątków królewskich z Bazyliki Wileńskiej. 

 Pamiętnik XIV Zjazdu Lekarzy i Przyrodników Polskich w Poznaniu 11-15 IX 1933 , 1, 
391–393.  

     Robb, J. (2002). Time and biography: Osteobiography of the Italian neolithic lifespan. In 
Y. Hamilakis, M. Pluciennik, & S. Tarlow (Eds.),  Thinking through the body: Archaeologies of 
corporeality  (pp. 153–171). New York: Kluwer Academic/Plenum.  

    Robb, J. (2009). Towards a critical Ötziography: Inventing prehistoric bodies. In H. Lambert & 
M. McDonald (Eds.),  Social bodies  (pp. 100–127). New York: Berghahn Books.  

      Roberts, C. A. (1999). Disability in the skeletal record: assumptions, problems and some exam-
ples.  Archaeological Review from Cambridge, 15 (2), 79–97.  

     Roberts, C. A., & Manchester, K. (2010).  The archaeology of disease . Stroud: The History Press.  
    Rosado, M. A., & Vernacchio-Wilson, J. (2006). Paleopathology and osteobiography of the people 

of Peñuelas, Chile’s semiarid north.  Memórias do Instituto Oswaldo Cruz, 101 (Suppl. II), 
85–95.  

    Rosiński, B. (1951). O szczątkach kostnych rodziców Fryderyka Chopina.  Przegląd 
Antropologiczny, 17 , 303–319.  

     Santos, V. S., Santos de Matos, A. M., Alves de Oliviera, L. S., Dolce de Lemos, L. M., Gurgel, 
R. Q., Reis, F. P., et al. (2015). Clinical variables associated with disability in leprosy cases in 
Northeast Brazil.  The Journal of Infection in Developing Countries, 9 (3), 232–238.  

   Saul, F. P. (1972).  The human skeletal remains of Altar de Sacrifi cios: An osteobiographic analysis  
(Vol. 63(2)). Papers of the Peabody Museum of Archaeology and Ethnology. Cambridge, MA, 
Peabody Museum of Archaeology and Ethnology, Harvard University.  

     Saul, F. P., & Saul, J. M. (1989). Osteobiography: A Maya example. In M. Y. Iscan & K. A. 
R. Kennedy (Eds.),  Reconstruction of life from the skeleton  (pp. 287–301). New York: Alan 
R. Liss.  

     Shankar, V. V., & Kulkarni, R. R. (2011). Block vertebra: Fusion of axis with the third cervical 
vertebra – A case report.  International Journal of Anatomical Variations, 4 , 15–16.  

    Shao, S., & Li, X. (2013). Clinical features and analysis in 1385 Chinese patients with pituitary 
adenomas.  Journal of Neurosurgical Sciences, 57 (3), 267–275.  

    Sievers, C., Dimopoulou, C., Pfi ster, H., Lieb, R., Steffi n, B., Roemmler, J., et al. (2009). Prevalence 
of mental disorders in acromegaly: A cross-sectional study in 81 acromegalic patients.  Clinical 
Endocrinology, 71 (5), 691–701.  

    Stodder, A. L. W., & Palkovich, A. M. (2012a). Osteobiography and bioarchaeology. In A. L. 
W. Stodder & A. M. Palkovich (Eds.),  The bioarchaeology of individuals  (pp. 1–8). Gainesville: 
University Press of Florida.  

    Stodder, A. L. W., & Palkovich, A. M. (2012b).  The bioarchaeology of individuals . Gainesville: 
University Press of Florida.  

    Szcześniak, D., Jawiarczyk-Przybyłowska, A., & Rymaszewska, J. (2015). The quality of life and 
psychological, social and cognitive functioning of patients with acromegaly.  Advances in 
Clinical and Experimental Medicine, 24 (1), 167–172.  

     Szymczyk, B., Wąsowska, E., & Ziętek, A. (1977). Przypadek gigantyzmu we 
wczesnośredniowiecznym materiale szkieletowym z Ostrowa Lednickiego.  Przegląd 
Antropologiczny, 43 (2), 334.  

    Tabaka, A. (2005). Domniemane miejsce targowe na Ostrowie Lednickim.  Studia Lednickie, 8 , 
131–144.  

M.D. Matczak and T. Kozłowski



151

     Talhari, C., Talhari, S., & Penna, G. O. (2015). Clinical aspects of leprosy.  Clinics in Dermatology, 
33 , 26–37.  

   Talko-Hryncewicz J. (1914). Odtworzenie kilku typów postaci historycznych spoczywających 
na Wawelu.  Rozprawy Wydziału Matematyczno-Przyrodniczego PAU, seria 3, dział B, 54 , 
105–139.  

    Tilley, L., & Cameron, T. (2014). Introducing the Index of Care: A web-based application supporting 
archaeological research into health-related care.  International Journal of Paleopathology, 6 , 5–9.  

       Tilley, L., & Oxenham, M. F. (2011). Survival against the odds: Modeling the social implications 
of care provision to seriously disabled individuals.  International Journal of Paleopathology, 1 , 
35–42.  

    Trojanowska, A., Drop, A., Trojanowski, P., Rosińska-Bogusiewicz, K., Klatka, J., & Bobek- 
Billewicz, B. (2012). External and middle ear diseases: Radiological diagnosis based on clini-
cal signs and symptoms.  Insights Imaging, 3 (1), 33–48.  

     Udziela, M. (1891).  Medycyna i przesądy lecznicze ludu polskiego/Przyczynek do etnografi i pol-
skiej.  Wisła 7. Warszawa: Księgarnia M. Arcta.  

    van Barkel, W. H., Sihombing, B., Djarir, H., Beise, K., Kusumawardhani, L., Yulihane, R., et al. 
(2012). Disability in people affected by leprosy: The role of impairment, activity, social partici-
pation, stigma and discrimination.  Go Health Action, 5 , 18394.  

   WHO. (1988).  Expert committee on leprosy, sixth report . World Health Organization Technical 
Report Series. 789.  

    Wijayaratne, D. R., Arambewela, M. H., Dalugama, C., Wijesundera, D., Somasundaram, N., & 
Katulanda, P. (2015). Acromegaly presenting with low insulin-like growth factor-1 levels and 
diabetes: A case report.  Journal of Medical Case Reports, 9 (1), 241. doi:  10.1186/
s13256-015-0736-z    .  

    Wrzesińscy, A. J. (1998a). Próba interpretacji struktury społecznej ludności na cmentarzysku. 
Doniesienie wstępne.  Studia Lednickie, 5 , 13–27.  

    Wrzesińscy, A. J. (1998b). Odtworzenie stanu i dynamiki biologicznej ludności pochowanej na 
cmentarzysku wczesnośredniowiecznym Dziekanowice, stanowisko 22.  Studia Lednickie, 5 , 
29–40.  

      Wrzesińscy, A. J. (2010). Wyjątkowe kobiety–choroby w przeszłości. Wybrane przykłady.  Nowiny 
Lekarskie, 2 , 89–97.  

    Wrzesińska, A. (1998). Charakterystyka urazów czaszki z cmentarzyska.  Studia Lednickie, 5 , 
53–64.  

         Wrzesiński, J. (2000). Odkrycie i stratygrafi a w rejonie grobu 23/77 na Ostrowie Lednickim. 
 Studia Lednickie, 6 , 231–237.   

  Websites 

    www.diabetes.org     – American Diabetes Association     

7 Dealing with Difference: Using the Osteobiographies of a Woman with Leprosy...

http://dx.doi.org/10.1186/s13256-015-0736-z
http://dx.doi.org/10.1186/s13256-015-0736-z
http://www.diabetes.org/


153© Springer International Publishing Switzerland 2017 
L. Tilley, A.A. Schrenk (eds.), New Developments in the Bioarchaeology of 
Care, Bioarchaeology and Social Theory, DOI 10.1007/978-3-319-39901-0_8

    Chapter 8   
 A Post-mortem Evaluation of the Degree 
of Mobility in an Individual with Severe 
Kyphoscoliosis Using Direct Digital 
Radiography (DR) and Multi-Detector 
Computed Tomography (MDCT)                     

     Gerald     Conlogue      ,     Mark     Viner     ,     Ronald     Beckett     ,     Jelena     Bekvalac     , 
    Ramon     Gonzalez     ,     Melinda     Sharkey     ,     Kenneth     Kramer     , and     Brenda     Koverman    

          Introduction 

    Generally most anthropological imaging studies of skeletal and/or mummifi ed 
remains have two primary objectives: to acquire optimal images and to reach  a 
  diagnosis. The fi rst may be only limited to plane radiographs or endoscopic 
images. However,    if the remains are in a stable condition and additional 
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information deemed necessary,  multi-detector computed tomography (MDCT)   
may be included in the study. Once acceptable images have been acquired, the 
next step in the process is to arrive at  a   diagnosis by consensus. The pool of indi-
viduals reviewing the images would include not only radiologists and anthropolo-
gists, but also orthopaedists, pathologists and other medical specialists whose 
expertise can generate a more accurate diagnosis. Although there may sometimes 
be more than one possible conclusion, the approach is to arrive at a diagnosis that 
is generally agreed upon by consensus. 

 This is usually where the process stops and the team moves onto the next project. 
However,  Tilley   and  Cameron   ( 2014 ) have encouraged moving the process further 
in the case of individuals who demonstrate severe pathological conditions by 
endeavouring to determine the nature and extent of care that might have been 
required. Their web-based method permits a four-step analysis to assess all the fac-
tors that contribute to the status of the individual and the possible care required. 
Application of the  bioarchaeology of care   concept is thoroughly addressed in Chap.   2     
of this volume. 

 In this case study, the Index of Care was applied to the  skeletal remains   of an 
 adult male   individual with  severe kyphoscoliosis   from the  crypt   at  St Bride’s 
Church  ,  Fleet Street  ,  London  ,  England  .  

    Materials and Methods 

    The Site and Its History 

 The male individual had been  interred   in a  lead coffi n   in the crypts at St Bride’s 
 Church  , Fleet Street, London, England, during the eighteenth century ( Georgian 
period  ), and would have been a man of wealth. In association with the skeletal 
remains were remnants of what may have been parts of a  supportive harness  . 
The present church represents the eighth Christian place of worship on the site, 
which has been occupied since the Roman occupation of Londinium. The sixth 
church that stood on the site was one of many consumed by fl ames during The 
Great Fire of London in 1666. It was rebuilt by Sir Christopher Wren, beginning 
in 1672 and completed in 1703, with a distinctive  wedding cake  steeple and the 
inclusion of the crypt spaces that were subsequently used as places of interment 
for wealthier individuals. 

 Burials in the crypt stopped in 1854, following a cholera epidemic in London. A 
series of  Acts of Parliament   in the 1850s, intended to regulate burials, culminated in 
the 1852 Metropolitan Burial Act; this Act closed places of burial that were often in 
an appalling condition, and encouraged burials in cemeteries outside the City. On 
29th December 1940, during WWII and the  Blitz  on London, an incendiary bomb 
hit the church and all but the steeple and outer wall were destroyed. In 1952, prior 
to reconstruction, a mandatory architectural survey, which included the excavation 
of the crypts and a medieval charnel house, was directed by  Professor William 

G. Conlogue et al.

http://dx.doi.org/10.1007/978-3-319-39901-0_2


155

Francis Grimes  , a noted medieval archaeologist. Grimes would later become the 
director of the Institute of Archaeology at the University of London and director of 
the Museum of London. 

 Although few details of the original excavation relating to the processes and 
recording of the coffi ns and remains have survived, Scheuer and Black ( 1995 ) 
collated a variety of sources of  documentary information   related to the remains 
found in the crypts. Nearly 300 wooden coffi ns, with middle lead shells and 
associated metallic coffi n plates with inscribed biographical information, were 
recovered from the vault spaces in the crypt. Skeletal remains and associated cof-
fi n plates were removed from the coffi ns and placed into Army surplus metal 
munitions boxes. Unfortunately, insuffi cient boxes were available and, as noted 
by  Scheuer   and  Black  , in many instances more than one skeleton was placed in 
the same box. Individuals that were not skeletonized were reburied in an area just 
outside the church. 

 The  munitions boxes   were moved from the crypts and fortunately, due to  Section 
25  of the  Burial Act of 1857 , records exist for the  Licenses for Removal of Human 
Remains  that document possession of the remains. On 30th April 1953, Dr. Keith 
Simpson and Professor Wood Jones of the Royal College of Surgeons, London, 
transported the remains to the Faculty of Anthropology at Cambridge. On 18th 
October 1956,  Dr. I. Steel   of the London Hospital transferred the skeletons from the 
Army surplus boxes into ‘specially commissioned white plastic containers’ (Scheuer 
& Black (MacLaughlin),  1995 ). It appears that if more than one skeleton was con-
tained in the munitions box Dr. Steel attempted to separate each individual and 
associated  coffi n plate  , and then place them into their own plastic container. 
Unfortunately, the plastic containers were not an ideal means for storing the skeletal 
remains, causing damage to the bones by creating a warm and damp environment 
that encouraged mold growth, as well as the oxidation of lead coffi n plates. 

 In 1989, Scheuer and Black received a 3 year grant from the Leverhulme Trust 
to conduct an anthropological study of the 227  identifi ed individuals  , and Dr. 
J.E. Bowman participated as a research assistant. During this period, all of the skel-
etal remains were transferred from the plastic containers into the cardboard boxes in 
which they are presently stored, with separate boxes for the cranial and postcranial 
elements. Between 2008 and 2009 J Bekvalac, from the  Centre for Human 
Bioarchaeology (CHB)   at the  Museum of London (MOL)  , conducted an osteologi-
cal analysis of the same individuals and entered the data onto the  Wellcome 
Osteological Research Database (WORD)  . All the data were recorded to standard 
osteological methods and are accessible through the CHB in Microsoft  Excel  for-
mat. Funding for the recording was provided by the CHB and the City of London 
Archaeological Trust (CoLAT).  
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    The Radiographic Study 

 Between 2010 and 2013, on four occasions, a temporary radiographic facility was 
established in the crypt at the church using portable direct digital radiographic 
(DDRM) system (Conlogue et al.,  2011 ). All X-ray exposures were taken with a 
 Sedecal SP-HF 4.0 kW   X-ray source set at 60 kV-peak (kVp), 3.2 mA-seconds (mAs) 
at 100 cm source-to-image receptor distance (SID), acquired with a  Cannon Lanmix 
CXDI-50C   imaging plate and processed with ‘foot’ algorithm to maximize bony 
detail. In all, the skeletal remains of 227 individuals were either partially or com-
pletely radiographed, and these radiographs are available for research on request. 

 One of the individuals,  SB79-105  , manifested a case of severe kyphoscoliosis. 
The associated coffi n plate was badly corroded, making it diffi cult to read. The 
name that could be discerned was  Samuel Lord  , but the dates were not legible. In 
October 2013, the skeletal remains were transported to St. Bartholomew’s Hospital 
(Barts) for a multi-detector computed tomography (MDCT) scan. All scans were 
accomplished with a  Siemens Defi nition DS   scanner acquired at 0.6 mm slice thick-
ness, 64 slices per revolution, using 100 kV and 30 mA (mA).   

     Bioarchaeology of Care   

    Step 1A: Description of the Remains 

  The skeletal remains, recovered from a lead lined coffi n in the crypt at St Bride’s 
 Church  , Fleet Street, London, were of a completely skeletonized male, and assessed 
for  sex estimation   based upon the morphological features of the skull and pelvis, 
following  Ferembach  ,  Schwidetzky  , and  Stoukal   ( 1980 ),  Brothwell   ( 1981 ), and 
 Bass   ( 1995 ). The associated coffi n plate identifi ed the individual as Samuel Lord; 
however, due to the extensive corrosion on the plate, no other information could be 
deciphered relating to the age at death or date of death. Accessing  parish records   for 
the church through the  London Metropolitan Archive (LMA)   there is a reference to 
a Samuel Lord, and using this information a time period date range for the individ-
ual was estimated between the 1790s and 1830s. 

 Attempts to estimate the age of the individual was markedly hindered by ante- 
mortem tooth loss and by pathological processes affecting the sternal rib ends and 
pelvis. Therefore the standard age estimate methods used in the WORD database, 
based on the indicators of tooth wear, following the criteria of Brothwell ( 1981 ), 
sternal rib ends, pubic symphysis and auricular surface following  Iscan  ,  Loth  , and 
 Wright   ( 1984 ,  1985 ),  Brooks   and  Suchey   ( 1990 ) and  Lovejoy  ,  Meindl  ,  Pryzbeck  , 
and  Mensforth   ( 1985 ) were not possible to apply. However, an estimate of age for 
the individual was based upon the maturation of the bones, obliteration of the 
 epiphyseal lines and fusion of the sternal end of the clavicle, and his age at the time 
of death was estimated to be between mid- to late 30s. 
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 There was a suite of  congenital   and  pathological processes   observed in the 
macroscopic analysis of the individual. There was asymmetry of the skull seen in 
the facial bones and alteration in shape of the cranium, notably in the base, and 
variance in the mandible, with the left side longer than the right. This left side 
variation was observed in the cranial shape and with atresia of the left auditory 
meatus. The most visible and extreme skeletal alteration was the severe kyphosco-
liosis of the spine with deformation of the associated ribs (Aufderheide & 
Rodríguez-Martín,  1998 ; Ortner,  2003 ). 

 The  gross curvature   affected the thoracic and lumbar vertebrae from Thoracic 
(T) 4 to lumbar (L) 1 (Fig.  8.1 ). The cervical (C) vertebrae were also affected and 
had hypoplastic defects of the spinous processes of C3–C6, with C3 and C4 having 
scooped features of the apex of the bifi d spinous processes. The spinous processes 
of C5 and C6 had the most pronounced  hypoplastic defects  , with the processes 
being simply thin, tapered, bony projections. When the cervical vertebrae were 
articulated there was a slight anterior curvature going towards the left side. The 
most pronounced changes in the vertebrae were in the thoracic vertebrae; the fi rst 
three thoracic vertebrae were not fused and were able to articulate normally, but 
were affected in their development, with mild  unilateral multiple hemimetameres   
hypoplasia producing lateral wedging of the left side (Barnes,  1994 ). This alteration 
also produced changes in the facets on the left side. The inferior vertebral body of 

  Fig. 8.1    A photograph of the section of fused section of spine. The fourth thoracic vertebrae (T4) 
is indicated for orientation       
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T3 was wedged and had a deep concavity on the right side, with osteophytic lipping 
more pronounced on the left side of the centrum that was either fused (then broken 
post-mortem) or almost at the point of fusion at the time of death.

   From thoracic T4 to L1 the vertebrae were grossly contorted in being twisted, curved 
and fused, with associated  fusion   and contortion of the ribs. When looking at the affected 
vertebrae as one solid formation, it was possible to see that T4 and T5 faced anteriorly 
in their normal anatomical position. The gross distortion began with the following tho-
racic vertebrae (T6–T9) gradually becoming more twisted and distorted towards the left 
aspect, until T10 was virtually at a posterior aspect in its rotation out of the normal align-
ment, the inner part of the curve at its severest point occurring at T9 and T10. T11–L1 
vertebrae were twisted and turned at an almost 90° angle towards the right side. 

 The  vertebrae   all appeared to have developed individual centrums, and fusion 
occurred between the thoracic vertebrae and alternated between the sides of the affected 
centrum. The spinous processes were at points completely distorted in their form and 
fused, but there were apophyseal joint articulations. The lumbar vertebrae, of which 
there were six, with L6 being completely sacralized, were not fused to one another, but 
were affected developmentally with multiple unilateral hypoplasia of the hemimeta-
meres of the left side producing lateral wedging. There was distortion to the articular 
facets to accommodate the severe curvature of the thoracic vertebrae, and also osteo-
phytic lipping at the sides of the vertebral bodies, with  syndesmophytes   producing 
bony bridges on the right side and grosser lipping on the left aspect of L4–L5. 
Eburnation of the joint surface was observed in the inferior left facet of L5 and corre-
sponding superior left facet of L6. 

 The  ribs   were affected by the gross curvature of the vertebrae, with fusion of some of 
the ribs in the mid-thoracic area, and there was marked alteration to the shape and for-
mation of the ribs, with the right side having a very sharp angle to the heads and the left 
being broad and fl attened. The mid-thoracic ribs were contorted with fusion and were 
compressed together, causing some to have a tapered appearance. The eighth right rib, 
close to the sternum, had a healed fracture with good remodelled callus formation. 

 There was bilateral  ankylosis   of the sacroiliac joints, and the sacrum was con-
torted towards the right side with a slight anterior protrusion to the juncture between 
L6 and S1. The acetabulae did not appear to have been adversely affected, with no 
gross indication of any hip dysplasia problems. The depth of the acetabulae appeared 
to be normal, as did the formation of the femoral heads and the articulation between 
the acetabulae and femora. The  femora   had pronounced medio-lateral fl attening in 
the proximal 1/3, giving them the appearance of being bowed and curved. The  tibiae   
had an ‘S’ shape curve midshaft causing bowing and pronounced concavity on the 
lateral aspect. The  fi bulae   were correspondingly curved and fl attened in a way that 
matched the concavity of the tibiae. The fl attened fi bulae shafts were expanded, 
producing a very sharp edge to the anterior margin, and were almost ‘boomerang’ 
in appearance. The changes observed in the leg bones represent changes most often 
attributable to the effects of  residual rickets   and vitamin D defi ciency during youth, 
and in this case might also be related to, and/or exacerbated by, the biomechanical 
alteration resulting from the [mal]alignment of the spine. Interestingly, all of the 
long bones (upper and lower) were robust in appearance and did not give the indica-
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tion of being atrophied from lack of use. Also interestingly, and perhaps surpris-
ingly, there was no indication on the bones of lesions indicative of any infectious 
processes. This is particularly so in relation to the visceral surface of the ribs, where 
it would be considered more likely to see some infl ammatory response because of 
the pulmonary restrictions typically associated with an increased vulnerability to 
respiratory infections. The distortion of the vertebrae and ribs would have caused an 
abnormal shape to the thoracic cavity and compromised the normal functioning of 
the  lungs   causing  pulmonary restrictions   and disorders. 

  Knüsel   and  Bowman   ( 1996 ) examined the skeleton and reached a diagnosis of 
possible  neurofi bromatosis  .  Spinal deformity   is one of the most common orthopae-
dic manifestations of the disease (Tsirikos, Saifuddin, & Noordeen,  2005 ).  

    Step 1B: Differential Diagnosis 

  Radiographs   of the deformed region of the spine revealed a unilateral bar on the 
concavity (Fig.  8.2 ), differentiating the condition as  congenital   kyphoscoliosis 
and not the idiopathic form. Since the non-idiopathic type of spinal deformity is 
consistent with neurofi bromatosis, the radiographs support the Knüsel and 
Bowman diagnosis. A more complete description of the radiographic fi ndings is 
presented later in this chapter.

  Fig. 8.2    A radiograph of the deformed region of the thoracic spine demonstrating a unilateral bar 
on the concavity ( black arrow ). The image also reveals the fused regions from the fourth thoracic 
(T4) to the fi rst lumber (L1) vertebrae and the right fi fth (R5) to the tenth (R10) ribs. Note the heal-
ing fracture on the distal eighth rib ( dashed arrow )       
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       Step 1C: Document the Cultural, Social, Economic 
and Environmental Context 

 London is a place that is forever changing and the eighteenth and nineteenth century 
was a signifi cant time of change. SB79-105 lived during the  Georgian period   (1714–
1830), which ‘…was an extraordinary period in the city’s history’ shaped by four 
defi ning events: ‘Restoration, Plague, Fire, Revolution’ (Inglis,  2013 , p. 1). This was 
the era of the  Industrial Revolution  , which saw transformations in London’s physical 
and social appearance, as well as an increase in its population. People were leaving the 
land to work in the cities, and this saw a shift in  population   that had dramatic conse-
quences for the general standard of living conditions. In eighteenth century England 
‘… the striking characteristic of that society was the vast and profound infl uence exer-
cised by its capital, the metropolis of London, a concentration of population which set 
against its hinterland had no parallel or precedent in European history’ ( Cunningham   
&  French  ,  1990 , p. 5). There was a building boom that increased the demand for 
tradesmen and merchants and saw the creation of a new London, and this period also 
saw the advent of new inventions and developments in mechanisation changing the 
nature of jobs. London was a landscape that had altered profoundly; ‘… [i]t had solid-
ifi ed fi rst into brick and then to stucco, as the outlying marshes and green fi elds were 
slowly eaten up by speculative builders…’, and by 1831 the population of the city was 
over 1.5 million ( Inglis  ,  2013 , p. 10) (Fig.  8.3 ).

   As London expanded, connecting suburbs around the city created a diverse land-
scape with a mixed populace and individuals of differing social status ( White  , 
 2013 ). Pollution increased as a by-product of the processes of manufacturing, the 
growing populace created ever larger quantities of waste, and with an increase in the 
number of coal fi res in homes, coal imports rose (Inglis,  2013 ). A study by  Bernofsky   
( 2010 ) investigated respiratory health in the past, looking at sinusitis and rib perios-
titis as potential indicators for poor air quality and respiratory disorders. It produced 
interesting results, ascertaining that there were patterns over time with a prevalence 
rate of 30.6 % for sinusitis and 29.7 % for rib periostitis in the Post Medieval indi-
viduals, but also indicating that the causes of respiratory disease were complex. 

 London was becoming an urban environment with new building developments 
and improved thoroughfares, but in many areas there were still large sections of old 
London with poor housing, fi lthy streets, unhygienic and unsanitary conditions in 
which the masses lived and worked, and areas in the vicinity of the church were no 
exception (White,  2013 ).  Fleet Street   was the main route connecting the City of 
London and the City of Westminster; the Fleet River, which ran close to the church, 
had once been crowded with river traffi c but gradually became fi lled with rubbish 
from residents up stream and with foul waste from a number of trades, including 
those of the butchers. It was eventually covered over in 1736, having become ‘… a 
mere sluggish and plague breeding sewer’ once more (Inglis,  2013 , p. 29). 

 This combination produced unhealthy environmental conditions that were rife 
with a host of infectious diseases, and led the well-being of the majority of the 
population to be negatively impacted over time. The  Bills of Mortality   recorded 
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deaths for the parishes, and are an interesting source of information for gaining a 
sense of the types of diseases affecting the population and of the numbers that suc-
cumbed to these. Although not necessarily an exact and absolute record of the num-
bers, they provide an indication of the diseases present and an insight into their 
prevalence. Accessing the parish records for St Bride’s it was apparent that diseases 
such as consumption and phthisis (tuberculosis) were common during this time 
period and often the most frequent cause of death. Analysis of skeletal remains from 
a number of post medieval collections ( Brickley   &  Miles  ,  1999 ;  Henderson  ,  Miles  , 
 Walker  , & with  Brian Connell   &  Robin Wroe-Brown  ,  2013 ;  Miles  ,  Powers  ,  Wroe- 
Brown  , & with  Don Walker  ,  2008 ;  Molleson  , Cox,  M  . with Waldron H.  A  , & 
 Whittaker  ,  1993 ) has also shown that the rate of specifi c infections such as 
 tuberculosis and syphilis increased, as did the metabolic disorders rickets and 
scurvy, particularly exacerbated for the poorer members of society. These  lower 
status   individuals would have experienced close quarter living, poor nutrition and 
general living conditions that deprived them of access to the necessities for a life of 
economic and social quality. Those of  higher status  , however, were not exempt from 
such diseases, although their social status provided advantageous living conditions. 
Individuals interred in the crypts at St Bride’s, although of a better social status, 
were still exposed and susceptible to disease, but their superior living conditions, 
including fewer occupants in a household and access to good food stuffs, were a 
buffer against the threats posed by the city environment. Despite this, many of these 
individuals, predominantly males, would have worked in the city and would have 
encountered its health hazards in the process. 

  Fig. 8.3    Panorama view of the City of London, circa 1832–1846 showing St Paul’s ( single headed 
arrow ) in the background and Farringdon Road ( double headed arrow , foreground), the main road 
cutting across the bottom, where the Lower Churchyard of St Bride’s was located. ©Museum of 
London       
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 St Bride’s  church   was situated in a busy thoroughfare of  trade   and  commerce  , 
with a number of those interred in the crypts playing an important part in the eco-
nomic activity of London. ‘London was the kingdom’s centre of world trade and 
shipping, of the emerging banking, brokerage and insurance industries, of fi nished 
commodity manufacture not only for the metropolis but the nation…’(White,  2013 , 
p. 3). Life for some in society could be very good, and having the attributes of 
wealth provided a good quality home in the environs of the city or on its outskirts, 
with more open spaces and cleaner air. On a number of occasions the church burial 
records for those interred in the crypt provides address details, with some individu-
als recorded as living not far from the church, in the heart of the cosmopolitan 
morass of London, and others living on the outskirts in greener areas such as 
Peckham and Parsons Green, which although today are part of the ever sprawling 
London were not in the eighteenth century. Unfortunately, with the limited informa-
tion relating to Samuel Lord, it was not possible to ascertain his address and gain 
insight about the environs of where he lived in London. In view of his  burial loca-
tion   it can be presumed that his living conditions were of a better standard than 
those of the poorer workforce members, who would have been confi ned to multiple- 
occupancy rooms in crowded households. 

 The  demographic profi le   of those interred in the crypt, taking in to account the 
inherent bias of the sample, was an ‘older age at death’ profi le similar to that of 
 Christ Church Spitalfi elds   (Molleson et al.,  1993 ), a contemporary burial popula-
tion. In comparison, individuals analysed from burials of a similar period, but from 
lower status backgrounds, have a different demographic profi le (Brickley & Miles, 
 1999 ; Henderson et al.,  2013 ;  Miles   &  Conheeney  ,  1990 ). The diseases observed in 
the crypt individuals were primarily those associated with age and with a lifestyle 
providing the means for access to medical and dental care.  

    Step 1D: Mortuary Practices 

 The poorer parishioners were buried in the  Lower Churchyard   on Farringdon Street, 
where excavations in an area of the cemetery carried out in 1990 found that the cof-
fi ns were stacked to accommodate more burials, and that these coffi ns, based on the 
traces of wood found, were of the cheaper sort (Miles & Conheeney,  1990 ). In 
contrast, the crypt burials were reserved for persons of means who could afford the 
higher cost of interment within the church, and these individuals were interred in 
triple shell coffi ns, with a lead inner coffi n, associated funereal ornamentation, and 
inner and outer coffi n plates. 

 Unfortunately, the records for  excavations   undertaken in the 1950s (when the 
coffi ns were fi rst discovered in the crypts) are not all present and did not always 
record the type of information that would be pertinent and benefi cial to fully appre-
ciating the mortuary practices in the crypt spaces at St Bride’s. As such, the  mortu-
ary practices   for the individuals buried at St Bride’s can only be inferred in a general 
way, based upon data from contemporary crypt burials, such as those at Christ 
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Church Spitalfi elds, which have been excavated more recently (Reeve & Adams, 
 1993 ). From the information available it appears there were a series of differently 
named vaults in the crypt spaces that may have had differing costs associated with 
them. The coffi ns were placed in the vaults, possibly stacked and, based on bio-
graphical information and parish data, families were interred together. Accounts 
from the 1950s excavation indicate that the preservation of the remains varied, with 
some individuals still quite well preserved (with remaining soft tissue) and who 
were subsequently reburied in an area just outside the church; the accounts note in 
relation to some individuals that they were clothed. None of the  funereal ornamen-
tation   was retained, other than the coffi n plates, and so it is not possible to compare 
funereal furnishings to get an idea of individual variety in selection. Such informa-
tion can be found by reference to undertaker trade books, and it can be an aid in 
considering the social wealth and standing of the individuals. 

 It was interesting to observe that  craniotomies   had been performed on a small num-
ber of the individuals who dated to before the  Anatomy Act 1832  . This Act was passed 
by parliament in the United Kingdom in response to the illegal trade in corpses that had 
provided bodies for dissection and the teaching of anatomy. The context and integrity 
of the skeletal remains of the individuals with craniotomies from St Bride’s are indica-
tive of  post-mortem   investigation, carried out to better understand and ascertain the 
causes of death. These medical explorations occurred at a time of a burgeoning interest 
in science and a period of Enlightenment or Age of Reason that had a radical impact on 
thinking and social outlook. The Age of Enlightenment was the major philosophical 
movement of seventeenth and eighteenth century Western Europe, which sought to 
bring about a reformation of society through establishing the primacy of science, rea-
son and the role of the individual. Many of the individuals buried at St Bride’s would 
have lived during the period of the  Enlightenment   and were potentially infl uenced by 
it, and this may explain decisions to allow the post-mortem examination of deceased 
family members to verify cause of death. This was by no means a normal mortuary 
practice of the time as religious mores dictated that the integrity of the body was para-
mount, and this scientifi c medical intervention would have been deemed repugnant by 
the majority of the populace. 

 The next stage of this bioarchaeology of care analysis assesses whether SB79- 
105 experienced  disability   likely to have required care. It does this in two steps, fi rst 
reviewing the  clinical characteristics   of the pathology identifi ed in this individual’s 
remains, and then considering the range of possible consequences of these for his 
ability to function successfully within the society of the day.  

    Step 2A: Clinical Characteristics 

 Plane radiographs and MDCT scans were used to document the pathologic condi-
tions of the skeleton. An agenesis of the left external auditory canal was noted, 
however, both semicircular canals were present. The spine exhibited a severe 
kyphosis, with fused and rotated vertebral bodies T4-L1. In addition, right ribs 5–10 
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were fused at the vertebral articulations (Fig.  8.2 ). Using the  Cobb Method   ( 1948 ), 
the curvature of the spine measured 150° (Fig.  8.4 ) and, with the associated fusion 
of the ribs, would have resulted in impaired thoracic development leading to  pulmo-
nary hypoplasia  .

   The appendicular skeleton, although abnormalities were noted, was generally 
robust. The humeri were both well mineralized, with normal cortical thickness. 
Slight bowing was noted on the left humerus. Asymmetry was seen in the forearms, 
with the right radius and ulna appearing more robust. However, on the anterior- 
posterior (AP) projection, 15° anteromedial bowing of the proximal third of both 
ulnae was seen (Fig.  8.5 ).

   Other than bilateral ankylosis of the sacroiliac joints, the pelvis appeared normal. 
Although the femora were both well mineralized with normal cortices, the trabecu-
lae within each femoral neck were unorganized, suggesting a lack of the normal 
 biomechanical   forces. The decreased angulation of the femoral necks also implied 
a rachitic appearance. Using the  Keats Method   ( 1966 ), the angle of the right femoral 
neck measured 110° and the left 112°, while the normal male femoral neck angle 
should be 128° (Fig.  8.6 ). On the  lateral projection   of the femora a posterior angula-
tion was noted bilaterally, with the right femur angled approximately 20° and the 
left 10° (Fig.  8.7 ). The AP projection of the lower legs demonstrated bilateral severe 
diaphyseal lateral bowing of the tibiae (Fig.  8.8a ) with transverse linear radiopaci-
ties suggestive of  Harris’ arrest line   on the distal metaphyses (Fig.  8.8b ). Lateral 
projections of the tibiae revealed posterior angulation measuring 13° on the right 
and 16° on the left (Fig.  8.9 ). The fi bulae, on the  AP projection  , were not as bowed, 
but appeared to be thinner than normal. However, the distal two-thirds appeared 
fl attened on the lateral projection (Fig.  8.10 ).

  Fig. 8.4    The radiograph of the spine, employing the Cobb Method to measure the curvature of the 
spine       
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       In addition to  orthopaedic impairments  , severe scoliosis, as represented in this 
case, would have presented clinically as a severe restrictive pulmonary process. 
Restrictive lung diseases are classifi ed as disorders that decrease all lung capacities, 
including the  total lung capacity (TLC)   and the  vital capacity (VC)  . Reductions in 
lung capacities reduce pulmonary reserves, leading to an inability to increase venti-
lation when the individual is challenged with an increased metabolic demand 
( McCance  ,  Huether  ,  Brashers  , &  Rote  ,  2010 ). When the metabolic demand increases 

  Fig. 8.5    AP projection of 
the bones of the forearm 
revealing an approximate 
15° anteromedial bowing 
bilaterally of the proximal 
third of both ulnae       

  Fig. 8.6    AP radiograph of the right and left femoral heads indicated the calculated angles of the 
femoral necks. Noted the post-mortem intertrochanteric fracture of the left femoral neck       
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from increased workload, the pulmonary system increases the depth and rate of 
ventilation in an attempt to attain more oxygen (O 2 ) and to eliminate excess carbon 
dioxide (CO 2 ). However, in individuals with  restrictive pulmonary disease   attempts 
at increasing ventilation exacerbate the poor oxygenation status, and impose physi-
ologic stress on the cardiovascular and other body systems. 

 Another clinical characteristic associated with severe restrictive lung disease is a 
marked reduction in normal pulmonary defense mechanisms. The sub-normal TLC 
and VC would reduce the individual’s ability to move air in and out of the lungs 
effi ciently, due to mechanical inability of the pulmonary musculature and limitation 
of the skeletal component. The forced expiratory volumes, forced expiratory fl ow 
rates and Peak Flow rates would all be reduced ( DiBari   et al.,  2004 ). The inability 
to take a deep breath, coupled with the inability to move air through the conducting 
airways effectively, would have compromised this individual’s pulmonary defenses 
and his ability to produce an effective cough. Mucociliary clearance would have 
been markedly impaired. Considering the air pollution as described earlier in this 
paper, this reduction in pulmonary defenses would result in a high susceptibility to 
frequent and recurrent  pulmonary infections  . 

 Finally, there is the potential for the development of  Cor Pulmonale   (right sided- 
heart enlargement) resulting from increased pulmonary vascular resistance on the 
affected side. It is very likely that a shift in the mediastinal contents (including the 
heart) would have placed an increased workload on the heart.  

  Fig. 8.7    Lateral 
radiographs of both femora 
demonstrating the posterior 
angulation       
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  Fig. 8.8    ( a ) AP radiographs of the tibiae revealing lateral angulation of approximately 20° on the right 
and 10° on the left. ( b ). AP radiograph of both tibiae displaying multiple transverse linear radiopacities 
suggestive of Harris’  arrest lines , several indicated by  arrows , on the medial aspect bilaterally       
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  Fig. 8.9    Lateral 
radiographs of both tibiae 
indicating posterior 
angulation of 
approximately 16° on the 
left side and 13° on the 
right       

  Fig. 8.10    Lateral 
radiographs of both fi bulae 
revealing fl attening of the 
distal two-thirds       
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    Step 2B: Functional Consequences 

 It is diffi cult to make an objective analysis of this individual’s  functional abilities   or 
the value he placed on self-reliance, however, it is possible to consider certain 
requirements identifi ed as  basic activities of daily living (BADL)  , which include the 
need to dress, bathe, obtain and prepare food, etc. It would appear that the BADLs 
involving lower body functions, for example, getting shoes on and off, washing feet 
and lower legs, and possibly toileting, would have been the most diffi cult activities 
for this individual. However, it may have been possible for this individual to per-
form BADLs in a seated or supine position, taking breaks to compensate for the 
impact of the cardiac and pulmonary limitations described. The left lateral curvature 
would result in the individual having some diffi culty in reaching his right foot. Arm 
length would also be a factor in toileting, affecting his ability to reach all areas for 
hygiene purposes. However, grooming and eating would not appear to have been a 
problem. 

 The  mechanical ability   to carry loads, lift objects or manoeuvre around challeng-
ing environments would be markedly reduced, due to an unstable centre of gravity 
associated with the physical presentation in this case. Further, a lack of balance 
would predispose this individual to falls and potential associated injuries.  

    Pulmonary and Cardiac Functional Impairment 

 Based on primarily his pulmonary impairment, it is concluded that this individual 
would certainly have had poor pulmonary reserves in terms of increasing  ventila-
tion   and altering  oxygenation status   when challenged with an increased workload. 
Given the degree of scoliosis and the resultant restrictive pulmonary disease, this 
individual would have been unable to respond to even a marginal increase in work-
load, making him symptomatically short of breath, expressed as an impaired  exer-
cise capacity (EC)  . Performance of  instrumental activities of daily living (IADLs)   
such as walking up an incline or up a street, walking up stairs, or lifting/carrying 
would have presented marked challenges because of limited lung capacity. Indeed, 
this individual would have encountered diffi culties in undertaking any activity that 
required more than minimal physical strength or effort, given the restrictions to 
 physiological work   imposed by severe limitations to cardiac and pulmonary func-
tion. The reduced pulmonary defenses would have increased his susceptibility to 
pulmonary infections. The restriction of pulmonary blood fl ow may have created 
and increased pulmonary vascular resistance, followed by the development of Cor 
Pulmonale, although this is speculative. And it is certain that, with advancing age, 
he would likely have required increasing assistance with some or all of his ADLs. 

 While we cannot, in good conscience, identify those specifi c ADLs that he was 
able to conduct nor those that he needed assistance with, we can be confi dent that 
he faced impediments to lifting and carrying loads, and perhaps to climbing stairs, 
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associated with the physiologic limitations imposed by his restrictive pulmonary 
disease. What is less sure is his need for assistance in other activities. The human 
characteristics of motivation and determination are highly variable and, sadly, not 
recorded in bones or tissues that remain for us to examine. Considering the func-
tional consequences imposed on this individual, he may have been highly func-
tional or not. This uncertainty is based on his mechanical challenges, his pulmonary 
(and cardiac) limitations, his determination/motivation, his available support sys-
tem, the nature of those support systems (enabling or encouraging) and the physical 
environment in which he was challenged to interact. 

 In sum, as we examine the available information, it is clear that on the balance of 
probability this individual required and received both direct care and accommoda-
tions. As we consider a ‘model of care’, and given the physical and physiological 
constraints imposed upon this individual, it is clear that this individual required 
direct support to varying degrees throughout his life, although we cannot establish 
the precise extent of support needed at any given time. Considering the associated 
cold, damp and poor air quality conditions, the individual would have certainly suf-
fered from repeated bouts of condition-related pulmonary infections requiring 
direct support in relation to BADLs, including feeding, water, bedding and hygiene, 
as well as receiving any available interventions such as manipulation, positioning, 
nursing or therapeutic methods. When free of active infectious processes, this indi-
vidual would have needed assistance with many IADLs, while his BADLs may 
have been supported through various accommodations. The individual may not 
have required many dedicated caregivers, other than when affl icted with an active 
disease process. Likely one or two individuals looked after this subject throughout 
his life, with other professionals of the times intervening as the need arose .   

    Discussion 

 This man is a most interesting individual, and one who faced great challenges to 
survive with such a severe  deformity   into adulthood. With the severity of his kypho-
scoliosis and associated  impairments  , it can be conjectured that he must have had to 
overcome a variety of problems in dealing with everyday tasks of life that those of 
us not similarly affected take for granted. It is also important to factor in the period 
in which he lived and how he would have been perceived by society. Having a dis-
ability at this time was seen to affect your role as a citizen and compromised the 
ability to participate in the labour market ( Borsay  ,  2004 ), although if this individual 
belonged to a higher social class his  social status   could potentially have mitigated 
some of the problems typically encountered. His interment in the crypt at St Bride’s 
provides an indication of his social status, as to afford to be buried in such a place 
suggests that he was a man of means. It is not possible for us to fully know how 
active he was within his social group, but his ability to interact and play an active 
role would no doubt have relied upon the care and support of those around him. 
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 Georgian London was a time when there was ‘a great emphasis placed on the 
body’s appearance and the aesthetic concept, instead of bodily function…with the 
pursuit of ideal beauty’ (Turner,  2012 ). The perception of those with disabilities was 
inherently gendered and associated with the poor, with ‘cripples’ and ‘the lame’ a 
common sight in large cities such as London (Turner,  2012 ). In society at that time 
being a male would have been advantageous; disabled men were more visible in the 
eighteenth and nineteenth century than females (Turner,  2012 ), not surprisingly, 
when one considers the place of women in a male dominated society. People with 
disabilities were vulnerable and at an increased risk of poverty (Borsay,  2004 ), so 
again, SB79-105’s interment in the St Bride’s crypt is confi rmation that he was not 
a poor man. It may well have been that he was seen as a  cripple   by others, but while 
being disabled, and having to deal with all this entailed in terms of performing 
activities in daily life, his social standing would have been a buffer against hardship. 
There would have been no need for him to use his disability or deformity as a means 
of ‘display’ to scrape a living to survive. 

 His social status would also have had a part to play in the type and degree of 
access to care that he had in life. The presence of the remains of what look like 
leather and hessian straps may well indicate that he had some sort of  corrective   and 
 support brace   as an aid to support his upper body. If they are the remnants of such a 
device, it provides an indication that he had access to  medical care   and an apparatus 
not available to those of a poorer status. In the time period in which we believe he 
lived, such a support brace would have been made as a bespoke item for him. The 
braces of the eighteenth and nineteenth century would in their function and con-
struction have resembled those of later dates, with the exception of the materials 
used ( Bick  ,  1948 ). A number of surgeons before and during the eighteenth century 
investigated the treatment of spinal deformities, and produced a variety of appara-
tuses and methods for attempting to prevent and cure these (Bick,  1948 ). In  1885 , 
E.  Fischer   produced a monograph on the treatment of scoliosis over a 400 year 
period, with detailed descriptions and illustrations (Bick,  1948 ). With what is 
remaining of the possible straps it is not possible to ascertain precisely what the 
support brace may have looked like, but from examples of such devices (Bick, 
 1948 ) the construction would have involved provision of a supportive frame for 
back and front (possibly with a collar for neck support) that would be strapped to 
the upper body. 

 It would, of course, have been an advantage to have known with confi dence the 
name of SB79-105 and the exact dates of his birth and death, as this information 
would have provided greater certainty for accessing  documentary sources   for 
research. Unfortunately, the corroded condition of the coffi n plate did not enable 
this, but these problems aside, it is still possible to use the Index of Care to analyse 
this man’s experience. For the essence of what we hoped to achieve was not solely 
focused on his ‘formal’ biography, but was an attempt to understand him in a more 
holistic manner in relation to his impairments and care requirements. It is diffi cult 
for us today to fully appreciate the perceptions of disability in the past and the expe-
riences of those with disabilities (Turner,  2012 ). It is impossible for us to know 
every detail of how this man adapted to his situation, coped with the inevitable 
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obstacles he encountered, and generally made his way through society. However, 
the Index assisted us in carrying out a systematic appraisal of this man’s experience 
of health and disease, his social and economic environment, as well as the clinical 
characteristics and the functional impacts of his impairment. It provided a  frame-
work   to consider what all these factors suggest about the care he may have needed 
and a basis for thinking about the nature of the medical (and social) assistance that 
may have been at his disposal. We stopped our analysis at this point, but given that 
he survived into his mid- to late 30s, in a future study it would be interesting to 
refl ect upon the trajectory of his care in his transition from childhood to adulthood. 
In addition, the needs associated with this man’s condition and his care would have 
had a continuing effect upon the daily lives of those around him – and possibly a 
future study might also include consideration of his family and friends, who would 
have taken on different roles in his care and in their social interactions with him, as 
part of the greater story. 

 It is a privilege to have had the opportunity to learn from this individual. We 
have attempted to understand – and appreciate – the life this man faced with 
severe disability within the constructs of the social era in which he lived. 
Ultimately, we were able to consider how he lived with the severe impairments 
that would have profoundly challenged his  physical health   and had a major impact 
on his  functional abilities  , causing detriment to his general well-being and gener-
ating the  need for care     .     
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    Chapter 9   
 Surviving Trepanation: Approaching 
the Relationship of Violence and the Care 
of “War Wounds” Through a Case Study 
from Prehistoric Peru                     

     Sarah     Jolly       and     Danielle     Kurin    

          Introduction: Trepanation as Care 

    Trepanation  ,    or the surgical removal of part of the cranium, has long fascinated 
scholars, collectors, medical practitioners, and  the   interested public alike, as a sur-
prisingly universal form of prehistoric  surgery  , one that existed in the premodern 
medical world without modern forms of anesthesia, antibiotics, or painkillers. 
While ethnopharmacology has identifi ed indigenous forms of perioperative treat-
ments, present-day observers of trepanned skulls may still cringe at the thought of 
undergoing  surgery   without a modern medical infrastructure, although people often 
survived prehistoric trepanations, as evidenced by skeletal healing (Weber & 
Czarnetzki,  2001 ; Andrushko & Verano,  2008 ; Erdal & Erdal,  2011 ). These low 
mortality rates speak to a complex system of care and medical knowledge attained 
by prehistoric practitioners. Yet scholars are still trying to understand how and why 
this skillset was achieved. Bioarchaeological analyses, in particular, can help to 
comprehensively reconstruct the experience of trepanation to better understand the 
development of these prehistoric “operating rooms.” 

 Worldwide, trepanation is generally performed using one of four techniques: (1) 
scraping, or the repeated abrasion of the ectocranial surface; (2) circular grooving, 
or the creation of a circular furrow and bone plug; (3) boring and drilling, or the 

        S.   Jolly ,  M.A.      (*) 
  Department of Anthropology ,  University of Pittsburgh ,   Pittsburgh ,  PA ,  USA   
 e-mail: sarahannejolly@gmail.com   

    D.   Kurin ,  Ph.D.    
  Department of Anthropology ,  University of California, Santa Barbara , 
  Santa Barbara ,  CA ,  USA    

mailto:sarahannejolly@gmail.com


176

abrasion of the bone in consistent, small drill holes; and (4) linear cutting, or the 
removal of bone in a sawing motion. Technique preference varies by era, regions, 
and even community. Trepanation is most commonly described as a medical 
response to  cranial trauma  , as cranial fractures associated with surgical apertures 
provide a bioarchaeologically observable motive for  surgery  . Some trepanations are 
thought to be in response to infections, neurological disorders like epilepsy, and 
post-traumatic seizures, although these tend to be less visible in the skeletal record 
(Verano,  2003 ; Kurin,  2013 ; Burneo,  2003 ; Clower & Finger,  2001 ). Other authors 
have considered religio-magical roles of trepanation, such as for the acquisition of 
amulets (Erdal & Erdal,  2011 ). 

 By explicitly defi ning trepanation as a form of care, its analysis using the bioar-
chaeology of care interpretive framework (Tilley, Chap.   2     this volume) nuances our 
understanding of how and why these techniques developed. It also allows us to 
illuminate the physical effects of trepanation on individuals, the impacts on the 
community that supports them, and the prehistoric logic of healing. Furthermore, by 
using trepanation as direct evidence of care for  trauma  , we can test this framework’s 
suitability for theorizing care for traumatic injuries by considering the possibility of 
care and accommodation for non-life-threatening injuries in the past.  

    Case Study: The  Chanka   of Andahuaylas Peru 

  The fi rst skeletal evidence of trepanation in the Andes appears around 400 BC 
(Verano,  2003 ). In other areas, such as the  Andahuaylas   region of south-central 
 Peru   – the focus of this study – the fi rst known trepanation appears relatively late, 
during the Late Intermediate  Period   [LIP], dating to AD 1000–1400 (Fig.  9.1 ). The 
LIP was a period of social balkanization and the highest levels of confl ict in the 
prehistoric Andes. This instability is thought to be a consequence of the concurrent 
collapses of the Wari and Tiwanaku empires circa AD 1000, compounded by an 
intensifying drought (Arkush & Tung,  2013 ; Bauer, Kellett, & Silva,  2010 ). One of 
the most infamous societies to emerge during this era was the  Chanka  , a formidable 
and bellicose polity which was ultimately vanquished by the emergent Inca Empire 
(Bauer et al.,  2010 ). Like other contemporaneous groups, the Chanka organized 
themselves into  ayllus , which are ranked, nested social units founded on real and/or 
imagined kinship, whose members trace descent from a common ancestor and 
maintain communal landholdings (Isbell,  1997 ). Recent archaeological evidence 
has presented a view of the Chanka as a group of highly decentralized communities 
with little evident social hierarchy, who would have been unable to pose a legitimate 
threat to the expansion of the Inca state (Bauer & Kellett,  2010 ; Kellett,  2010 ).

   Sometime around AD 1000–1050, villages nested on the valley fl oors of 
Andahuaylas were abandoned, as people abruptly moved to high altitude, ridge-top 
settlements. Occupying such mountainous terrain offers natural defenses in terms of 
steep slopes, barriers, increased visual range, and the creation of buffer zones. 
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However, in such settlements, the agglutinated living spaces, distance from vital 
resources, and requisite changes in subsistence practices provide indirect evidence 
that  warfare   signifi cantly affected and constrained life for the Chanka. This is con-
fi rmed by the bioarchaeological data, which demonstrate signifi cant increases in 
 cranial trauma   and stress indicators, as well as the advent of trepanation (Kurin, 
 2016a ; Kellett, Jolly, Kurin, & Monteagudo,  2015 ). 

 The bioarchaeological data from the Chanka provide a case study with which to 
explore the relationship of  warfare  , in-group identity, and care. Skeletal data from 
the region indicate that  violence   was not experienced equally. Certain social groups, 
whose identity was marked by artifi cial  cranial modifi cation  , were overwhelmingly 
targeted for  violence   (Kurin,  2014 ). The data clearly show that social identity was a 
decisive factor in  violence   and victimization, but may have also structured life in 
other ways. One such domain likely included access to therapeutic intervention and 
care following accidental or intentional traumatic injury. Evidence of care in the 
form of cranial  surgery   could have had signifi cant implications for how social iden-
tities and group affi liations (i.e., “auspicious survivors,” “the disabled,” and 
“wounded warriors”) were renegotiated, as well as illuminating the social effects of 
endemic warfare .  

  Fig. 9.1    Map of the Andahuaylas region in south-central Peru. The study area includes the site of 
Achanchi, where the primary skeletal remains discussed in this chapter were excavated       
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    Materials and Methods 

 Located at approximately 4000 m above sea level, the archaeological site of 
Achanchi is the largest known  Chanka   hill-fort, with over 300 small circular houses 
on densely occupied habitation terraces (Bauer & Kellett,  2010 ). Achanchi was 
permanently occupied, despite being far from substantial water sources and agricul-
tural fi elds, indicating a communal choice to live in a safer, but less productive, area. 
The architectural planning of Achanchi shows a clear concern with defensibility, 
utilizing both natural and constructed defensive measures (Kellett,  2010 ). Such dif-
fi cult living conditions likely spurred and exacerbated health concerns by increasing 
the burdens on the impaired, as well as on the communities who might have 
supported them (Kurin,  2016b ). 

 Human remains were discovered at Achanchi in 2006, in a highly commingled 
and fragmentary burial assemblage eroding out of the hillside and located in the 
midst of domestic structures (Kellett,  2010 ). This burial assemblage is unique in the 
Andahuaylas region, as the human remains were excavated from an unmarked pit 
within a domestic context. The  Chanka   typically buried their dead in  machays , or 
collective cave ossuaries (Kurin,  2012 ). Another common burial context is in  chul-
lpas , or above ground mortuary monuments. In Andahuaylas,  chullpas  were small 
and only able to accommodate two or three adult burials in the form of mummy 
bundles. Their size and position on windy, arid saddles suggest that they were used 
for the desiccation of human remains (Kurin,  2012 ). Machays and highly visible 
chullpas were important ritual spaces, but were also used to mark territory and 
delimit the boundaries of social groups (Kurin,  2012 ; Mantha,  2009 ). Therefore, the 
lack of evident superstructure marking the Achanchi burial is unusual. 

 While the Achanchi individuals may not have been afforded the “proper”  Chanka   
burial, the patterns of commingling and fragmentation, as well as types of grave 
goods in the assemblage, are consistent with other burial contexts in Andahuaylas 
(Kellett et al.,  2015 ). At Achanchi, two complete individuals were found at the bot-
tom of the pit, with a collection of highly commingled remains above them. The 
inclusion of grave goods suggests that this is not a context marked strictly by viola-
tion of the human remains (i.e., a mass grave) (Duncan,  2005 ). The differences 
between pit and cave burials remain unclear, although the uniqueness of this burial 
assemblage may be, in part, due to the general lack of settlement excavations in this 
region. With future research we may be able to better infer the social identities of 
those interred in the Achanchi burial pit. 

 Analysis of the highly commingled skeletal assemblage in the Achanchi pit 
yielded a minimum number of individuals [MNI] of 39. When possible, age and sex 
were determined using established standards for osteological analysis (Buikstra & 
Ubelaker,  1994 ). Efforts were made to distinguish antemortem, perimortem, and 
postmortem trauma (Lovell,  1997 ), and pathological lesions were recorded accord-
ing to the established standards (Buikstra & Ubelaker,  1994 ). Of note, one of the 
two complete skeletons recovered, termed ACH 3, demonstrates multiple trepana-
tions. When positioned within the overall community health profi le and 
 archaeological data, the case of ACH 3 can be used to reconstruct the experience of 
physical impairment and its impact on life for the injured  Chanka   living at Achanchi.  
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    Results 

    Osteobiographic Profi le 

 ACH 3 is a remarkable fi nd, as it represents the only complete and articulated skel-
eton with trepanation excavated in Andahuaylas. Therefore, this individual’s osteo-
biography provides signifi cant insights into the embodied experience of trepanation. 
The body of ACH 3 was originally deposited on sterile soil, as these remains were 
excavated from the bottom of the burial assemblage. This position in the pit is typi-
cal of apical ancestor inhumations observed elsewhere (Kurin,  2012 ). ACH 3 was 
placed in a fl exed position, with the knees tucked inside the thoracic cavity, a place-
ment that strongly implies postmortem curation and evisceration of the thoracic 
viscera. The only grave good directly associated with the skeleton was a worked 
human rib pendant, with a hole drilled for suspension. Isotopic research suggests 
that such rib pendants represent trophies, as they were taken from nonlocal 
 individuals (Kurin,  2016a ). 

 ACH 3’s skeleton was complete but extensively fragmented by root damage. 
Morphological characteristics of the pelvis indicate that ACH 3 was male (Buikstra 
& Ubelaker,  1994 ). His third molars had erupted, and the ischial tuberosity and iliac 
crest epiphyses were in the process of fusing, suggesting that he was between 18 
and 22 years old at the time of his death (Buikstra & Ubelaker,  1994 ). The cranium 
was reconstructed to the extent possible and shows clear signs of artifi cial modifi ca-
tion. During infancy, when the cranial bones were unfused and malleable, ACH 3’s 
head was tightly bound to mark in-group identity (Torres-Rouff,  2002 ), a conspicu-
ous form of group affi liation that likely increased his risk for targeted  violence  . 
ACH 3’s skeleton evinces several cranial and postcranial fractures, signs of impaired 
mobility, and multiple trepanations, although, remarkably, all of these wounds bear 
evidence of long-term healing. Without a single differential diagnosis to unify the 
symptoms of his exhibited pathologies, it is necessary to explore the impact of each 
before reconstructing the full-body experience of impairment and need for care.  

     Cranial Trauma   

  ACH 3 has a total of four healing cranial wounds. First, the frontal bone bears a 
healed scraped trepanation above the supraorbital ridge that is fairly small, measur-
ing 11 mm wide by 13 mm tall (medio-lateral by supero-inferior) (Fig.  9.2 ). A radi-
ating fracture line with some healing extends posteriorly from the superior margin 
of the trepanation. This extant fracture line strongly suggests that the   surgery   was a 
response to blunt force trauma, even though the impact site was obliterated by the 
trepanation.

   The second head wound is on the left parietal. The impact pattern of a star- headed 
mace – defi ned by two connected impact sites of the same size – is visible, and is 
associated with a scraped trepanation (Fig.  9.3 ). Star-headed stone maces are com-
mon weapons in the Andes, used in close-contact assaults (Arkush & Tung,  2013 ). 

9 Surviving Trepanation: Approaching the Relationship of Violence…



180

  Fig. 9.2    Healed trepanation with a radiating fracture above left orbit (ACH 3)       

  Fig. 9.3    Impact sites of star-headed mace ( black arrows ) with healing radiating fractures ( white 
arrow ) on the left parietal. Healed trepanation superposes the inferior impact site (ACH 3)       
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This wound is superposed with a scraped trepanation, larger than the fi rst at 28 mm 
wide by 48 mm tall, with a healing radiating fracture extending anteriorly, terminat-
ing in the fracture line from the frontal bone wound. Another healing fracture line 
from this mace wound extends through the sagittal suture.

   The third wound is a blunt force injury to the zygomatic process of the right 
temporal bone. This wound shows long-term healing, although there is malunion of 
the two sides of the process. Finally, the fourth wound is a blunt force injury to the 
right parietal bone and a third scraped trepanation, comparably sized to that on the 
frontal. This injury shows a lesser degree of healing than the others. 

 The extent of the radiating fracture lines associated with two of these wounds 
suggests that these were high velocity weapons blows and, furthermore, indicates a 
violent etiology. Additionally, due to the differential degrees of healing on these 
cranial wounds, ACH 3 qualifi es as an injury recidivist, or a victim of consecutive 
violent attacks. Based on their associations with blunt force trauma, ACH 3’s 
 trepanations were surgical responses to what was perceived by the  Chanka   as life- 
threatening injuries received in violent contexts. 

 Temporary and longer term side effects from high velocity cranial wounds could 
have had wide-ranging consequences for ACH 3’s ability to undertake activities, 
potentially affecting all facets of daily life. The combined onslaught of blunt force 
trauma and trepanation likely compounded the side effects ACH 3 experienced. The 
clinical impacts of serious or concurrent cranial wounds and the risks of neurosur-
gery are diffi cult to predict even now, so it is impossible to reconstruct precisely the 
extent to which ACH 3 was affected. Nevertheless, research has consistently shown 
that head trauma has signifi cant physiological effects, as symptoms can last from 
days, to months, to even years. Side effects include headaches, dizziness, concus-
sions, amnesia, unusual behavior, seizures, nerve damage, loss of motor skills, and 
failing mental functions (Karrar, Mansour, & Bhansali,  2011 ). Concussions, while 
not identifi able bioarchaeologically, occur relatively frequently with cranial trauma 
and may take the form of headaches, dizziness, malaise, cognitive problems, and 
depression. The symptoms of post-concussive syndrome can last for days up to 
several years. Frequent head trauma is also associated with chronic traumatic 
encephalopathy, a condition commonly associated with modern-day athletes, in 
which an individual faces progressive deterioration in cognitive functions that can 
result in cognitive dysfunction, dementia, and Parkinson’s disease (McKee et al., 
 2009 ). Although ACH 3 was young, and thus more likely to recover faster than an 
older adult, receiving multiple head wounds likely slowed his recovery times and 
posed signifi cantly higher risks of more serious side effects .  

    Post cranial Trauma   

  In addition to clearly life-threatening cranial wounds ACH 3 displays multiple post-
cranial pathologies and injuries, although none of these would be classifi ed as 
potentially fatal. Postcranial pathologies are briefl y described below. 
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 ACH 3 evinces mild osteoarthritis on the left superior articular facets of his fi fth 
and sixth cervical vertebrae. This could have resulted in pain or neck stiffness, or it 
could have restricted movement of the neck. This osteoarthritis may relate to his 
cranial injuries, as 10 % of modern severe head injuries have an associated spine 
injury, most commonly on the cervical vertebrae (Karrar et al.,  2011 ). 

 ACH 3 also exhibits bilateral osteochondritis dissecans [OCD]    on the glenoid 
fossae of his scapulae. OCD is a fracture of the joint surface, particularly affecting 
active adolescents, most commonly males. OCD is most commonly caused by 
repetitive microtrauma involving shearing and compressive forces on a joint sur-
face, leading to the loss of the blood supply to part of the bone which then chips off 
and moves into the joint (Hixon & Gibbs,  2000   ibid. ). Unilateral OCD is uncommon 
in modern populations and so this bilateral occurrence is exceptionally rare, espe-
cially considering that the glenoid fossa is an infrequent location of the pathology. 
It may suggest that ACH 3 had repetitive trauma to both his shoulders, was subject 
to genetic predisposition, or had ischemia (restricted blood supply), all of which 
have been suggested as possible causes of the condition. OCD causes mild persis-
tent or intermittent pain related to activity, stiffness, catching sensations as the bone 
chip locks into the joint, restricted movement, and joint weakness, all of which 
worsen with weight-bearing. These fractures typically resolve themselves after 
10–18 months without signifi cant intervention beyond resting, stretching, range-of- 
motion exercises, and immobilization (Hixon & Gibbs,  2000 ). 

 In the last year or so of ACH 3’s life it is likely that he would have experienced 
some diffi culty with the use of both of his arms, most likely mild soreness or pain 
that would have worsened with activity. Regardless of the ongoing degree of pain, it 
is likely that OCD fractures would have made daily tasks (i.e., canal cleaning, wall 
building, sowing and harvesting, and stone slinging) more challenging or bother-
some. Additionally, he has pitting behind the sternal end of his right clavicle, further 
attesting to a stressed shoulder joint. In sum, these stress markers on the shoulder 
girdle support a characterization that ACH 3 was actively engaged in strenuous 
activities, so it is likely that he was still working in community labor projects fol-
lowing initial injuries. 

 ACH 3 has a well-healed fracture on the posterior aspect of his left 12th rib, just 
past the rib angle. Single  rib fractures   have been found to occasionally result in so 
much pain that an individual cannot work; minimally it lowers the affl icted indi-
vidual’s quality of life until it heals (Kara, Dikmen, Erdal, Simsir, & Kara,  2003 ). 
Fractures to the fl oating ribs are especially damaging, as they are not connected to 
cartilage and can more easily damage the liver, spleen, kidneys, and diaphragm 
(Brickley,  2006 ). ACH 3’s injury is healed, so if any internal organs were damaged, 
they healed enough to allow him to survive, albeit with consequences that remain 
unobservable. Nevertheless, ACH 3 would have faced weeks of persistent pain and 
discomfort. 

 ACH 3 displays periostitis on the distal shafts of the right radius and ulna. While 
periostitis is the mildest nonspecifi c bone infection (Larsen,  1997 ), it may be sug-
gestive of a chronic wrist problem, or possibly a very well healed fracture with 
minimal bone distortion. ACH 3’s left tibia also evinces periostitis, suggestive of a 

S. Jolly and D. Kurin



183

bothersome limb. However, he has bilateral tibial musculoskeletal stress markers on 
the attachment site of the Sartorius muscle. This muscle is involved in fl exing and 
laterally rotating the hip joint and fl exing the knee, suggesting that this muscle was 
used extensively enough to develop enthesophytes on both sides. 

 ACH 3’s left femoral head displays a traumatic injury, with a fl attened ring 
around the fovea capitis and torsion of the distal shaft (Fig.  9.4 ). This is character-
istic of an excessive fi brotic response of the  ligamentum teres . This pathology tends 
to have an accidental etiology, caused by a tear of the ligament through overexten-
sion or fl exion of the joint and compounded by excessive post-traumatic scar tissue 
(arthrofi brosis). Minimally, ACH 3 would have walked with a limp. Leg injuries of 
this sort would have been a particular challenge at the mountainous site of Achanchi.

   Despite his numerous ailments and injuries, there is no clear cause of death 
apparent in the remains of ACH 3. In addition to the evidence for pathology dis-
cussed above a piece of the posterior cranium is missing, although this most likely 
relates to postmortem damage and taphonomic fragmentation. ACH 3’s skeleton 
also bears a series of perimortem  cutmarks   on several bones. These are present on 
the lateral distal shafts of both femora, possibly cutting the popliteus or gastrocne-
mius muscles, and on the lateral side of the left fi bula under the proximal epiphysis. 
The cutmarks most likely relate to postmortem processing of the body for mummi-
fi cation, allowing the knees to be inserted into the thoracic cavity. There are also 
extensive cutmarks on the shafts of both ulnae and radii; these are shallower and 
more numerous than those on the lower limb, and the “chattermark” appearance is 
most consistent with observed cases of defl eshing. While motivations remain 
unclear, this activity also most likely relates to postmortem processing of the body. 

 Overall, ACH 3’s paleopathological analysis presents the image of an athletic 
youth, who was targeted for  violence   that left him with permanent bodily damage 
and, plausibly, mental damage as well. With wounds from violent events, and a 
worked human rib around his neck, he certainly fi ts the ethno-historically docu-
mented image of the ferocious  Chanka   warrior. Even if this combatant status was 
temporary, injury recidivism from weapons-based trauma suggests that he engaged 
in multiple violent encounters, either as the raider of an enemy site, the defender 
of Achanchi, or as a noncombatant victim – the latter especially likely after his 
initial injuries. 

  Fig. 9.4    Left femoral head evincing a fi brotic response of the ligamentum teres ( on left ) and sig-
nifi cant torsion of the distal shaft ( on right ) (ACH 3)       
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 ACH 3 faced several life-threatening cranial wounds that the  Chanka   identifi ed 
as injuries meriting surgical treatment and acute care. His physical conditions likely 
left him with a degree of impairment that placed him within a complex sociomedi-
cal system of longer term care for the duration of his short lifespan. Furthermore, 
we can hypothesize that such a system of care in the Achanchi community extended 
to postcranial as well as cranial injuries .   

    Discussion 

 The overall sample of skeletal remains from Andahuaylas establishes the regional 
patterns of health, trauma, and trepanation that assist in our understanding of ACH 
3’s survival by informing on the demographic and status variables affecting ACH 
3’s risk of exposure to  violence   and access to care. Additionally, such data enable a 
reconstruction of the  Chanka   logic of healing, through comparing the unique per-
spective gained from one complete set of individual remains to the trepanation data 
gathered from the disarticulated skulls more commonly found in Andahuaylas mor-
tuary contexts. 

    A Regional View of Trepanation Practices 

 Besides ACH 3, 32 other trepanned crania from the Andahuaylas region have been 
analyzed, and these provide a baseline of data for comparison with ACH 3’s surger-
ies. Local patterns must be identifi ed, as considerable regional variation has been 
documented in Andean trepanation practices in terms of technique, time of adop-
tion, and success rates with various techniques (Toyne,  2015 ; see Nystrom,  2007 ; 
Andrushko & Verano,  2008 ; Kurin,  2013 ). Each of ACH 3’s trepanations was per-
formed with a scraping technique. Scraped trepanations are the most common tech-
nique in Andahuaylas, although all four methods have been documented on crania. 
Scraped trepanations have been noted on 27 in Andahuaylas individuals and, 
remarkably, have 100 % survival rates, appearing to be much more successful than 
other methods (Kurin,  2013 ). Scraping maintains lower and slower forces penetrat-
ing the bone, allowing for greater precision and reducing the risk of hitting underly-
ing tissues. Therefore, technique was important in structuring patient outcomes. 
ACH 3 received only scraped trepanations, so multiple wounds did not always 
necessitate riskier, more experimental techniques. The consistent use of scraped 
trepanation on this individual may represent an attempt to minimize risk in the face 
of compounding side effects. 

 Regional patterns of trepanation can also identify the social factors that mediated 
access to care. While subadults in Andahuaylas demonstrate both antemortem and 
perimortem cranial trauma, no subadult crania from the region evidence trepana-
tions, suggesting that this form of care was restricted to adults (Kurin,  2012 ). 
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Furthermore, while  Chanka   males and females experienced trauma at similar rates, 
they did not have the same access to care, as 79 % (25/33) of trepanned individuals 
were males. This care differential may correspond to male combatant status, as 
receiving injuries as an altruistic warrior may have justifi ed reciprocal support from 
his community. However, males tend to receive trepanations more commonly than 
females throughout the Andes (Andrushko & Verano,  2008 ), so access to trepana-
tion may correspond to another aspect of male status more universal throughout 
time and place. 

 Crania from Andahuaylas indicate that medical practitioners were experimenting 
on deceased individuals to improve their knowledge of cranial anatomy and to 
advance their technical skills (Kurin,  2012 ; Kurin,  2013 ). Two crania display a 
series of postmortem drill holes, one systematically increasing in depth in order to 
test the thickness of the parietal bone and the other experimenting with drill bits and 
techniques (Fig.  9.5 ). Another cranium shows linear cutting on the endocranial sur-
face. This interest in refi ning treatment procedures suggests that the  Chanka   were 
invested in the survival of their community members. Furthermore, experimental 
trepanations help to explain why  Chanka   medical practitioners so rapidly achieved 
such success with scraping, as well as suggesting that they recognized the need to 
focus on treatment effi cacy in response to high levels of confl ict.

   A general awareness of anatomy in  Chanka   communities may also have devel-
oped from their experience with camelid husbandry and butchery (Kellett,  2010 ). 
The  Chanka   made  charki  (jerky) by naturally “mummifying” llama meat using a 
combination of salt and cold temperatures. Similarly,  Chanka   mummifi cation of 
deceased humans involved the severing of leg muscles in order to insert the legs into 
the thoracic cavity and a process for drying out the remaining soft tissue. The 
 Chanka   may have gained some anatomical familiarity through these experiences, 

  Fig. 9.5    Experimental trepanations:  left , postmortem drill holes using various techniques;  right , 
postmortem bore holes increasing in depth posteriorly       
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even though none of these techniques match the surgical precision apparent in trep-
anation. As in the trepanations on ACH 3’s cranium, most trepanations from 
Andahuaylas occur on parts of the cranium without musculature, suggesting that 
 Chanka   medical practitioners were selective about the kinds and locations of 
wounds on which they chose to operate. 

 In-group identity became increasingly important to the  Chanka  , as illustrated by 
the increasing ubiquity of cranial modifi cation in Andahuaylas (Kurin,  2012 ). 
Individuals with modifi ed crania, like ACH 3, had signifi cantly higher  cranial 
trauma   rates than their unmodifi ed counterparts (Kurin,  2012 ). Eighty-two per cent 
(27/33) of trepanned individuals exhibit cranial modifi cation (Kurin,  2012 ). Because 
targeted  violence   and collective victimization reaffi rms in-group identity, this would 
have created solidarity within the perceived group and have structured access to 
community-based care systems. Increasing medical awareness may have prompted 
increased availability of advanced treatment, albeit only for select individuals with 
certain types of injuries. While  Chanka   warrior status may have refl ected a more 
temporary status than an “elite” class, the community members they served might 
have been more willing to provide them with care.  

    Coping with Trauma and Trepanation 

  Cranial trauma   can have signifi cant physical, emotional, and economic effects on an 
individual, their family, and their community. In contexts with high rates of  vio-
lence  , such as in LIP Andahuaylas, the effects of  cranial trauma   should be consid-
ered in terms of how these affected both the individual and the wider community. 
Forty-one percent (9/22) of adult individuals over the age of 15 at Achanchi bear 
evidence of  cranial trauma  . Despite the small sample size, this rate is consistent 
with overall frequencies in Andahuaylas, as 57 %, (138/243) of LIP crania from 
other excavated Andahuaylas sites have at least one traumatic cranial wound. Of the 
nine adults from Achanchi, there are a total of 18 wounds, 10 of which are antemor-
tem and eight of which are perimortem. Antemortem trauma affected 23 % of the 
Achanchi burial population ( n  = 5), including ACH 3. From the broader Andahuaylas 
context, 35 % (85/243) of individuals experienced sublethal wounds (Kurin,  2012 ). 
Even though ACH 3’s cranial injuries are severe, such wounds were relatively com-
mon both at the Achanchi site and in the region, suggesting that the functional 
impacts of these wounds placed strain on the community over time. 

 Even in modern populations, head trauma takes a high emotional, psychosocial, 
and economic toll and results in comparatively long hospital stays, as even mild 
head wounds and fractures require a full 24 h of monitoring (Sainsbury & Sibert, 
 1984 ). In modern clinical settings, patients presenting with moderate head injuries 
and  traumatic brain injury   require an average of nine days in the intensive care unit 
(ranging between 2 and 36 days) for a total average hospitalization of 16 days (rang-
ing between 4 and 58 days) (Vitaz, Jenks, Raque, & Shields,  2003 ). Ultimately, 
5–10 % of individuals with head injuries require discharge to a long-term care facil-
ity (Karrar et al.,  2011 ). 
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 While modern contexts of head injury may be very different to those in the past, 
cranial injuries, regardless of their historical context, can have signifi cant impacts on 
motor, sensory, and refl ex abilities resulting from neurological defects following 
trauma. Complications are frequent with severe brain injuries, and long-term care 
usually requires rehabilitation by physical, occupational, vocational, speech, and rec-
reational therapies. The outcome of head trauma depends on the initial level of injury, 
but even “mild” head injuries can greatly decrease life expectancy and can increase 
the likelihood of developing depression following head trauma (Karrar et al.,  2011 ). 

 In communities like Achanchi,  cranial trauma   would have become increasingly 
familiar as confl ict during the LIP persisted. Ancillary effects, such as change in life 
expectancy and mental health disorders, would have had long-lasting impacts on 
social organization and social relations arising from the short- and long-term out-
comes of trauma on community members and pressures to care for increasing num-
bers of patients..  

    Traumatic Brain Injury 

 Another common complication of  cranial trauma   is traumatic brain injury [TBI], 
which has become a major research interest of modern medicine. TBI is defi ned as 
an injury to the head from blunt force trauma, the mildest symptoms of which result 
in one or more of the following: a period of confusion, disorientation, or impaired 
consciousness; any dysfunction of the memory around the time of injury; loss of 
consciousness lasting less than 30 min; and/or the onset of observed signs or symp-
toms of neurological or neurophysiological dysfunction (Corrigan, Selassie, & 
Orman,  2010 ). Side effects range from mild concussion, headache, and dizziness to 
moderate, severe, or potentially fatal consequences. “Mild” TBI does not describe 
an inconsequential injury, but merely indicates that the effects of the injury are tem-
porary and/or of a lesser grade of severity than “severe” TBI. While TBI affects soft 
tissue unavailable in the archaeological record, Corrigan et al. ( 2010 ) defi ne skull 
fractures as a form of (minimally) mild TBI, thereby enabling bioarchaeologists to 
include common TBI complications when considering the possible health effects of 
skeletally visible cranial fractures. 

 Seventy-fi ve percent of modern TBI cases are diagnosed as mild, and these can 
have a substantial impact on an individual’s physical, emotional, and economic 
capacities, and lessen their quality of life. Ten to twenty percent of patients with 
mild TBI continue to experience psychosocial problems such as depression and 
mood disorders, which contribute to extended recovery periods and poor outcomes 
after injury (Valente & Fisher,  2011 ). We cannot rule out the possibility that factors 
associated with poor recovery from TBI may have contributed to ACH 3’s early 
death, or at least reduced his quality of life. 

 The failure to provide appropriate treatment for TBI can result in amnesia, 
 confusion, or loss of consciousness, and even in permanent damage to the brain. 
Fifteen percent of people with mild TBI have symptoms that last a year or more. 
Twenty percent of people with mild TBI suffer depression or mood disorders, 
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including anger, poor concentration, physical  violence  , and sexually offensive 
behavior, as decreased inhibitions, anxiety disorders, and depression are commonly 
seen for at least a year following trauma (Valente & Fisher,  2011 ). Cognitive diffi -
culties, associated with learning, memory, information processing, communication, 
and reasoning, are also commonly affected. 

 Even when treatment is given, one study found that among patients in the United 
States diagnosed with TBI and discharged from the hospital, 43 % develop long-
term disabilities related to TBI, with disability defi ned broadly as the individual 
being unable to perform, or having diffi culty in performing, daily life activities; 
unable to achieve personal goals; or having poor cognitive and mental health scores 
based on standard measures. Furthermore, 40 % of males diagnosed with TBI were 
assessed as having a long-term disability after 1 year (Corrigan et al.,  2010 ). Given 
the clinical research, ACH 3 (and many of the other injured  Chanka  ) probably faced 
some degree of long-term impairment from TBI. 

 TBI, when combined with other factors like family history of  violence   and sub-
stance abuse, may predispose patients to  violence   (Linton,  2015 ; Fazel, Lichtenstein, 
Grann, & Långström,  2011 ). In a study of Swedish patients diagnosed with TBI, 
Fazel et al. ( 2011 ) found that 9 % committed a violent crime after their diagnosis, a 
signifi cantly higher rate than found in the general population, although the causal 
relationship between TBI and  violence   has not been conclusively shown. 
Additionally, patients with TBI acquired from violent physical assault often demon-
strate antisocial behavior and poorer community integration than survivors with 
TBI from unintentional causes (Kim, Colantonio, Dawson, & Bayley,  2013 ). TBI 
resulting from  violence   may therefore have consequences that affect a community 
long past the initial injury. 

 The increasing frequencies of  cranial trauma   amongst the  Chanka   would inevita-
bly lead to a correspondingly increased awareness of the individual physical and 
psychological symptoms and side effects of this injury. The complications of TBI 
may have also infl uenced general community operation in important ways – for 
example, helping to perpetuate violent interpersonal behaviors and values; it is pos-
sible that the  Chanka   viewed wounds acquired through  violence   as a “badge of 
honor.” It is unknown whether and how trepanation affected  Chanka   experience of 
TBI, as modern medicine still struggles to identify the exact neurological mecha-
nism behind this pathology.  

    Treatment Procedures 

 Regardless of whether trepanation was performed in response to  cranial trauma  , 
most head injuries would have required some sort of nursing care, over time, to 
assist recovery. Short- and long-term physical and mental effects of  cranial trauma  , 
occurring as these did within a general environment of sustained confl ict, likely 
resulted in dynamic and possibly challenging relationships between the affl icted 
individuals, their caregivers, and the broader community. Therefore, this may have 
had a signifi cant impact on general community mental health at Achanchi. 
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 While trepanation may have offered health benefi ts to patients with TBI, it also 
posed dangers. Injuries to the underlying dura or venous sinuses would have been 
catastrophic, as would have been hitting major blood vessels. Both during and after 
 surgery   the patient could easily have gone into shock, or faced further edema (swell-
ing) of the brain. Reducing the risk of these consequences would have been especially 
critical to the success of trepanation in the past, and would have required anatomical 
knowledge. Bioarchaeologists cannot reconstruct the timing of performance of trepa-
nation after injury, but early response would support better patient outcomes. 

 The pain of cutting through the scalp and periosteum would have been intense 
(Weber & Czarnetzki,  2001 ), and it has been suggested that alcohol, narcotics, or 
even coca would have been used to alleviate this (Liu & Apuzzo,  2003 ). In some 
instances the patient might lose consciousness during  surgery   in response to pain, or 
be unconscious at the beginning of the procedure due to their initial injury. 
Maintaining a stable surface for operating would be necessary to reduce the risk of 
error, and it is likely that the medical practitioner would need assistance in keeping 
an unanesthetized patient motionless. Ready availability of such assistance would 
also have been required in case an unconscious patient regained consciousness dur-
ing  surgery   (Liu & Apuzzo,  2003 ). This need for helpers may have provided an 
opportunity for training new practitioners. 

 It is likely that stone tools were used to trepan in Andahuaylas (Kurin,  2012 ). 
Studies have found that freshly knapped fl int is a sterile surgical instrument (Löwen, 
 1997  in Weber & Wahl,  2006 ). Modern neurosurgical practices typically involve 
clipping the scalp back and cauterizing major blood vessels to avoid excessive 
bleeding, especially when cutting through the scalp and periosteum (Weber & Wahl, 
 2006 ). Fast operating times are important in modern neurosurgical practice in order 
to limit blood loss and minimize pain. Smaller trepanations might have been a pre-
historic solution to these problems (Weber & Wahl,  2006 ). Two of ACH 3’s trepana-
tions were small, supporting this hypothesis. The small scraped trepanations may 
also be dictated by wound size, as larger trepanations might have unnecessarily 
introduced risk. The trepanation associated with the star-shaped mace injury was 
much larger, possibly in response to its multiple impact sites and more devastating 
impact. The two better-healed trepanations (Fig.  9.3 ) could conceivably have been 
done contemporaneously, as they are both on the left side of the skull and were 
probably accessible to the practitioner at the same time, but such a conclusion awaits 
future paleohistological and radiographic analysis. 

 Even if no underlying tissues were affected, postsurgical infection in trepanation 
patients would have been a particular risk. Previous research has found possible 
evidence of the use of poultices on a mummifi ed trepanned individual to reduce the 
risk of postoperative infection (Kurin,  2013 ). Poultice use and bandaging would 
also prevent the wounds from being left open to contaminants. Even without direct 
evidence on skeletonized remains, it is likely that poultices were used, suggesting 
close monitoring for signs of infection. Assuming that practitioners performed trep-
anations with such frequency as to hone their craft, it seems likely that communities 
would have postoperative systems in place to assist those in recovery as standard 
practice. Even in the face of resource constraints, trepanned individuals would 
likely have been allowed extensive convalescence periods to recover, as too much 
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physical activity too soon after  surgery   can increase the risk of damage to the brain, 
nullifying any benefi cial effects of trepanation. 

 Ultimately, any bioarchaeological approach can only approximate the physical 
impacts of trauma and trepanation, and cannot determine the emotional and mental 
fallout of these events. Modern doctors view emotional support for TBI patients as 
integral to their recovery as temporary or chronic depression, ranging from mild to 
severe, is common after head trauma; informal support by caregivers is recom-
mended, unless the patient exhibits signs of severe clinical mental disorders (Karrar 
et al.,  2011 ). During recovery this can place additional strain on caregivers who are 
faced with attempting to respond to, or manage, a patient’s emotional response to 
debilitating head trauma. Such may have been the case in the ancient past as well.  

    Caregiver Experience 

 It is likely that the stresses of  surgery   and postoperative recovery processes were not 
only felt by the care-recipients but by the practitioners and caregivers as well. 
Despite the diffi culty of identifying caregivers archaeologically, here we identify 
possibly stressors acting on these care providers in order to model a holistic experi-
ence of care and caregiving at Achanchi. 

 Ethnographic research from Andean Colombia depicts caregiving in this region 
as a form of unpaid, domestic labor, usually assigned on a gender basis. Women are 
typically assigned duties of caregiving for elderly parents, disabled adults, or the 
chronically ill, and these duties may generate stress, anxiety, and depression 
(Friedemann-Sánchez,  2012 ). While the gender of the trepanation specialist cannot 
be determined, the burden of more general caregiving may have fallen on the women 
at Achanchi. The responsibilities of patient care in clinical settings have been asso-
ciated with raised levels of stress, burnout, and interpersonal problems. In modern 
practice, surgeons are known to experience increased risks of hypertension and car-
diovascular disease (Klimo & Couldwell,  2008 ; Klimo et al.,  2013 ). Prehistoric 
trepanation practitioners may not have had the workload of modern neurosurgeons, 
but an intensely felt pressure to realize successful  surgery   may have placed substan-
tial stress on practitioners, leading to other health consequences and signifi cantly 
affecting their quality of life. 

 Although caregiving at Achanchi may not have been as intertwined with eco-
nomic pressures and employment stressors as in modern ethnographically studied 
populations, the increased need for caregiving for impaired individuals (refl ecting 
changes in social, economic, and political contexts) may have added to carers’ 
stress. Mental health disorders following  cranial trauma  , the normal stresses of care-
giving, the anxiety induced by endemic  warfare  , and the basic needs of labor- 
intensive subsistence, could together have exacerbated a climate of diminished 
community mental health – called  manchayrisqa  in Quechua – at Achanchi and at 
other  Chanka   sites.  

S. Jolly and D. Kurin



191

    Theorizing Trauma and Care 

 While the  Chanka   seem to have had a long-term perspective on cranial wound care, 
we cannot be sure that less-than-life-threatening injuries were so intensively sup-
ported; however, accommodation is not always mediated by threat to life. For a 
thorough discussion of what constitutes care versus accommodation, refer to Tilley 
(Chap.   2    ). The choices of settlement type and location that the  Chanka   made sug-
gest that they selected for defense, not convenience of lifestyle and access to 
resources. Considering that at least 20 % of Achanchi residents had a debilitating leg 
pathology or fracture, they may have negotiated a fl exible strategy of labor depen-
dent on degree of short-term impairment. Alternately, impaired individuals may 
have struggled up and down the mountain for daily labor tasks, walking 2–4 km 
one-way to agricultural fi elds or water sources. The prevalence of injury and disease 
would have compounded the problems of accommodating the requirements of quo-
tidian activities, both for the affl icted individuals and for the broader community. 

 Reducing and splinting fractures may be a fairly commonsense medical practice, 
but trepanation goes far beyond this. Extrapolating from  Chanka   skills in trepana-
tion suggests the  Chanka   were likely capable of developing complex care practices 
for other traumatic injuries. However, one radius recovered from the Achanchi site 
displays a healed fracture with signifi cant malunion and deformation of the bone, 
suggesting that it was not properly treated. Because fractures that could have been 
splinted were so rarely documented in this assemblage, it is diffi cult to determine 
whether the poor treatment associated with this radius fracture was common 
amongst postcranial injuries. Ultimately, there are too few healed postcranial frac-
tures noted in this highly commingled and fragmentary collection to identify other 
patterns of trauma care at Achanchi. 

 Trepanation, and the long-term survival of physically impaired persons, shows 
an investment in care amongst the  Chanka  . These data speak to the value of an indi-
vidual’s life, even that of the impaired, regardless of resource constraints or fear of 
attack. It is unknown exactly how the care afforded to trepanned individuals 
extended to other types of disease or injury, or whether “war wounds” had a differ-
ent status, in terms of being a medical crisis requiring response, to that of symptoms 
of nonviolence-related disease. For example, those  Chanka   individuals with affl icted 
legs may very well have been left to struggle with daily tasks, as it is diffi cult to be 
certain what care they received. However, the practice of cranial  surgery   and the 
provision of the necessary recovery and convalescence periods for head trauma do 
suggest a social organization designed to respond to the need for intensive care. 

 Theorizing care for traumatic injuries in the bioarchaeological record requires 
different considerations than those required in theorizing past care either in response 
to infectious and/or systemic diseases or for chronic conditions. Trauma has an 
observable mechanism of injury, whose etiology is usually subject to less specula-
tion and stigma. Many traumatic injuries are nonfatal, and have positive prognoses 
if allowed the proper time and support. Therefore some forms of traumatic wounds 
likely resulted in different social experiences to those elicited by nontraumatic dis-
eases, especially where these latter had life-long consequences. 
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 Because ACH 3 evinces multiple affl ictions, there is no single, unifying differen-
tial diagnosis. Therefore, the problems of approximating functional constraints are 
increased. Although we can identify a range of possible, and even probable, compli-
cations associated with cranial injury there is no direct evidence of these in his 
remains. Furthermore, it is diffi cult to sequence ACH 3’s injuries, so we cannot tell 
when each occurred and what their implications were for care and recovery. Some 
of ACH 3’s postcranial pathologies may have been sequelae of cranial injuries. For 
example, it is possible that the vertebral arthritis was associated with his  cranial 
trauma  , although we cannot determine whether ACH 3 experienced symptoms of 
this arthritis and, if so, how he or his community responded to any limitations asso-
ciated with it. Ultimately, details of the type and the extent of accommodation pro-
vided to ACH 3 in response to impairments from his cranial and/or postcranial 
pathologies may be unknowable.   

    Conclusions 

 This in-depth exploration of how trauma and trepanation affected an individual and 
his community elucidates aspects of changing social organization and identity in a 
period of high rates of interpersonal  violence  . Despite any short- or long-term side 
effects, ACH 3’s life remained valuable to his community and merited repeated 
interventions. Patients who are bedridden following trepanation would be entirely 
dependent on caregivers for the initial weeks to months following  surgery  , and 
would be unable to contribute to the ongoing needs of the community. ACH 3’s car-
ers were willing to support him through more than one  surgery  , as well as possibly 
other episodes of care. Ultimately, he, like other trepanation patients, was buried 
with non-trepanned individuals, suggesting that his surgeries did not affect his 
burial treatment or ancestor status. 

 While ACH 3’s group identity may have predisposed him to an increased risk for 
 violence  , group solidarity also structured his access to care. However, the relation-
ship between the affl icted individual and his caregivers would have been dynamic, 
imbued with all the subtleties of human interaction. An interest in survival does not 
necessarily equate to a high quality of life. Over time Achanchi residents were 
becoming increasingly familiar with the side effects of  cranial trauma   and trepana-
tion. Just as increasing  cranial trauma   rates catalyzed improvements to trepanation 
procedures, they could also have led to the development of techniques of care that 
are less archaeologically visible. Not all those recovering from injury would have 
been able to contribute equally – or “pull their weight” – in terms of resource acqui-
sition and physical labor obligations within their society, but they may still have 
been able to participate in other forms of community activity. 

 Reconstructing this logic of healing is important to the consideration of how 
interpersonal  violence   affected community organization and of the ways communi-
ties responded to this  violence  . The dataset discussed in this chapter reveals the 
sophisticated, community-based, sociomedical structures that were developed in 
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order to manage the consequences of the  violence   commonly faced in Late interme-
diate  Period   Peruvian highlands, and it speaks to the degree of complex social orga-
nization present in a time long thought to lack any meaningful social hierarchy. The 
focus on healthcare and impairment at Achanchi illuminates the ramifi cations of 
 warfare   and confl ict for community decision-making. 

 The changes in post-traumatic injury brain function that are beginning to be 
noted in modern populations may have had signifi cant and long-lasting effects on 
affl icted individuals, caregivers, and community members at Achanchi. As bioar-
chaeologists, we need to go beyond defi ning recovery from cranial fracture in terms 
of skeletal healing from proximate injury, expanding our analysis to include the 
recovery of the brain itself – a concept which has physical, emotional, and social 
implications. For example, TBI is now recognized as being associated with poor 
social integration and violent behavior in recovering individuals, and this may have 
contributed to intra- societal discord amongst the  Chanka  . Furthermore, continuing 
complications faced by survivors of  cranial trauma   may have played a role in reaf-
fi rming the societal fragmentation and persistent confl ict that defi ned the LIP. 

 While bioarchaeological studies of  warfare   have contributed many insights to 
our understanding of the effects of confl ict in the past, a care-based perspective 
illuminates details of the physical effects of interpersonal  violence    and  the social 
organization required to manage these. A focus on  Chanka   care elucidates aspects 
of a community that was both accustomed to  violence   and, at the same time, con-
stantly adjusting to it, experimenting with new solutions to manage the pervasive 
consequences of confl ict. Ultimately, just as in the present, social identity had very 
real effects both in structuring  violence   and in structuring access to care, shaping the 
health outcomes of group members  .    
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    Chapter 10   
 Mummy Studies and the Soft Tissue 
Evidence of Care                     

     Kenneth     Nystrom       and     Dario     Piombino-Mascali    

          Introduction 

  In a series of articles, Lorna Tilley and colleagues (Tilley,  2015 ; Tilley & Cameron, 
 2014 ; Tilley & Oxenham,  2011 ) introduced an analytical  framework   through which 
researchers can attempt to estimate the level of care or accommodation an indi-
vidual may have required based on the presence of paleopathological evidence. 
Tilley and Oxenham ( 2011 , p. 36) discuss two broad circumstances in which skel-
etal and/or mummifi ed remains could provide evidence of care: (1) long-term 
 survival with disability “rendering functional independence impossible” and (2) 
healed/healing trauma or illness that would have necessitated intervention or care 
to ensure recovery and survival. These refl ect relatively serious and potentially dis-
abling diseases that manifest in the skeleton and thus would presumably provide 
the clearest opportunity to observe care in the bioarchaeological record. As the 
diagnosis of pathological conditions based on skeletal material is hampered by 
bone’s limited ability to respond to pathogens, the analysis of mummifi ed soft tis-
sue, as well as other sources of data commonly associated with mummifi ed remains, 
such as coprolites and intestinal contents, has the potential to provide valuable 
insight into this aspect of human behavior. 
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 The goal of this chapter, therefore, is to consider how the fi eld of mummy studies 
may contribute to this effort. The following discussion will focus on three areas where 
mummy researchers have most explicitly considered some aspects of intervention 
and care: surgical intervention, therapeutic tattooing, and the use of  medicinal plants  . 
To date, while there is a disciplinary focus on the reconstruction of health, differential 
diagnosis, and epidemiology, the fi eld has not truly engaged with the human and 
societal response to disease. The hope is that through synthesis and critical evaluation 
further research will be stimulated in this area, as these behaviors may “refl ect some 
of the most fundamental aspects of a culture” (Tilley & Oxenham,  2011 , p. 35) and 
thus can provide a more holistic perspective on health and disease in the past.  

    Surgical Intervention 

 The most common forms of ante- or perimortem surgical procedures that leave 
traces on the bone include  trepanation   (e.g., Jolly and Kurin, Chap.   9     this volume; 
O’Donnabháin,  2003 ; Toyne,  2015 ) and  amputation   (e.g., Dupras et al.,  2010 ; 
Owsley,  1995 ; Verano, Anderson, & Franco,  2000 ). Both have long been recognized 
as forms of surgical intervention and treatment in traumatic and life-threatening 
situations (see Clower & Finger,  2001  and Kirkup,  2007  for discussions of the his-
tory of these procedures). 

 There are some examples of this type of skeletal evidence in mummifi ed remains 
where the authors have suggested that the procedure was conducted as a form of treat-
ment. In their examination of the mummifi ed remains of a young adult male from the 
Rimac Valley of coastal Peru, Zimmerman et al. ( 1981 , p. 499) observed several par-
tially healed cranial fractures and a trepanation that “may have been done in an effort 
to relieve the effects of a new fracture…” Further, the researchers recovered a small 
twig within the cranium that possibly belonged to a genus of plants that has antibacte-
rial properties; the authors suggest that “the twig might be interpreted as a post-
trephination medicinal agent, perhaps used as a dressing during life…” (Zimmerman 
et al.,  1981 , p. 499). In their discussion of evidence for the intra-vital amputation of 
the big toe of a 21st/22nd Dynasty Egyptian mummy, Nerlich and colleagues ( 2000 ) 
suggest that the motivation for the procedure may have ischemic gangrene. 

 The latter study is particularly pertinent for our discussion because of the amount 
of information available regarding Egyptian medical practices, the extent and 
sophistication of which is well established based on the Medical Papyri (Aboelsoud, 
 2010 ; Campbell,  2008 ; David,  2008 ). Despite this level of documentary evidence, 
in addition to the number of publications that discuss the existence of various surgi-
cal practices (e.g., Barr,  2014 ; Ascaso, Lizana, & Cristóbal,  2009 ; see Blomstedt, 
 2013 ,  2014a ,  2014b  for counterargument), the investigation of human remains 
“have provided scant evidence regarding medical practices and treatment” (David, 
 2008 , p. 181). Indeed, Rowling ( 1989 ) states that out of the 30,000 Egyptian 
 mummies that have been reported in the literature there is not a single example of 
antemortem  surgery  .  
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    Therapeutic Tattooing 

 Skin is composed of two primary layers: the dermis, which consists principally of 
collagen, and the epidermis, which is composed of epithelial cells. The latter will 
usually decompose rapidly, though it is occasionally observed in mummifi ed 
remains (e.g., Cersoy, Richardin, Walter, & Brunelle,  2012 ; Chang et al.,  2006 ). The 
high collagen content of the dermis, however, makes it much more resistant to 
decay. In some instances preservation of the skin has allowed researchers to identify 
the presence of  tattoos   (see Deter-Wolf, Robitaille, Krutak, & Galliot,  2016  for a list 
of sites where  tattoos   have been reported). The discussion of  tattoos   has been struc-
tured by the interpretation of function, with a division established between com-
municative/symbolic and therapeutic  tattoos  . Function is inferred based on the 
design elements of the tattoo and its visibility.  Communicative   or  symbolic tattoos   
are representational or abstract in form, depicting animals or geometric shapes, and 
are located such that they would have been visible during life.  Tattoos   that are not 
representational, often consisting of simpler dots and/or dashes located in areas of 
the body that would not be visible are, almost by default, considered to be  therapeu-
tic   in nature. This functional interpretative framework was established very early on 
in the literature and continues to structure current research and interpretation. 

 In his publication on the  Pazyryk   mummies from Siberia, Rudenko ( 1970 ) dif-
ferentiates between the elaborate animal tattooing on the arms and legs of the 
 Pazyryk   individual from barrow two and the two rows of “disks” that run parallel to 
the vertebral column (Fig.  10.1 ). Rudenko concludes, citing ethnographic data and 
personal observation, that the latter “were probably put there with a therapeutic 
aim” (Rudenko,  1970 , p. 112).

   Very early in the research on  Ötzi   the Tyrolean Iceman (Fig.  10.2 ), the presence 
of tattoos was linked to a noncommunicative, therapeutic function.

    In the Val Senales mummy, the pigmented marks are located in regions of the body that 
would normally have been covered (back, knee, ankle). This would exclude a ‘communica-
tive’ function for these    tattoos    …In our case, the pigmented marks on the skin are geometric, 
without curved segments, are simple, and contain neither anthropomorphic nor zoomorphic 
motifs. This allows us to rule out an ornamental function for the    tattoos     found on the Val 
Senales mummy  (Capasso,  1993 , pp. 179–180). 

   Dorfer and colleagues ( 1999 , p. 1023) conclude that  Ötzi  ’s  tattoos   “do not seem 
to have decorative importance because they have a simple linear geometric shape 
and are located on the less visible parts of the body.” These functional assumptions 
have structured nearly all of the subsequent work on  Ötzi  ’s  tattoos  , as well as infl u-
encing this type of investigation in other mummies as well. 

 Capasso ( 1993 , p. 181) also concluded that there was a “generalized correspon-
dence between the locations of the  tattoos   and joints” and that  Ötzi  ’s  tattoos   were 
applied for therapeutic reasons. Over twenty years later, Kean and Kean ( 2014 ) 
identify what they consider to be a narrowing of the discs between L4/L5 and L5/
S1, with L5 assuming a transitional position. Based on this, Kean and Kean ( 2014 , 
p. 13) conclude that “[t]he right and left lower lumbar  tattoos   correspond to sites of 
lower lumbar mechanical back pain possibly related to the disc narrowing at L4/5 
and L5/S1, and local nerve root irritation ….” 
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 Even in instances in which  tattoos   are not located near joints, or where there is 
no evidence of osteoarthritic development, a therapeutic function is still offered. For 
instance, Dorfer et al. ( 1999 ) suggest several of the  tattoos   on  Ötzi  ’s right and left 
legs are associated with known  acupuncture   points for the gallbladder, spleen, or 
liver that are used by modern practitioners to treat abdominal disorders. Referring 
to these same  tattoos  , Kean and Kean ( 2014 , p. 13) suggest that these may “corre-
spond to possible sites of sciatic nerve referred pain.” Samadelli, Melis, Miccoli, 
Vigl, and Zink ( 2015 ) recently identifi ed new  tattoos   on  Ötzi  ’s chest, and suggest 
that these may be related to chest pain due to gallstones, atherosclerosis, and whip-
worm infection. There are also parts of  Ötzi  ’s body where researchers have observed 
musculoskeletal damage related to injury or osteoarthritic development, but where 
there are no  tattoos  ; these include the cervical and lumbar vertebra, right sacroiliac 
joint and pubic symphysis, right hip, fractured ribs, and left little toe (Murphy et al., 
 2003 ). Kean and Kean ( 2014 ) suggest that these locations may not have resulted in 
signifi cant pain or may have been asymptomatic. 

 In their description of a  Chiribaya   mummy, Pabst and colleagues ( 2010 , p. 3257) 
differentiate between two different types of  tattoos  :  ornamental tattoos   that “[repre-
sent] birds, apes, reptiles, and symbols” and a series of overlapping circles on the 

  Fig. 10.1    Posterior view of the tattoos observed on the Pazyryk male mummy from barrow 2 
(Adapted from Argent,  2013 )       
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neck that are potentially therapeutic in function (Fig.  10.3 ). The latter are located on 
the posterior of the neck and thus “would have been hidden by the neck hairs and 
the clothing during the lifetime of the bearer” (Pabst et al.,  2010 , p. 3257).

   Pabst and colleagues ( 2010 , p. 3262) note that the location of the  tattoos   on the 
neck corresponds to meridians identifi ed in Chinese  acupuncture  , and conclude 
that in relation to “the possible medical intention lying behind the circle  tattoos  , we 
assume local problems of the upper spine or headaches as possible reasons for 
treatment by the tattooing.” The connection to Chinese  acupuncture   refl ects previ-
ous statements that have been advanced to explain the location of the  tattoos   
observed on  Ötzi  , as well (Dorfer et al.,  1999 ). However, there is no CT or X-ray 
data presented by Pabst and colleagues which would indicate the presence of any 
pathological or degenerative process in the neck region that may have necessitated 
the application of a therapeutic tattoo.  

  Fig. 10.2    The location of the tattoos on Ötzi. Reproduced from Samadelli et al. Complete map-
ping of the tattoos of the 5300-year-old Tyrolean Iceman .  Journal of Cultural Heritage 2015; 16(5): 
753–758 .  Copyright ©2015 .  Elsevier Masson SAS. All rights reserved       
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     Medicinal Plants   

  In the mummy studies literature, the use of plants with medicinal properties has 
been linked to pain management, the treatment of parasitic infection, and possibly 
to combat cancer. The following examples come from a range of time periods and 
cultural contexts, and the data are derived from both microscopic and biochemical 

  Fig. 10.3    Representation of the tattoos examined by Pabst et al. ( 2010 ). Reprinted from Journal 
of Archaeological Science, 37, Pabst et al., Different staining substances were used in decorative 
and therapeutic tattoos in a 1000-year-old Peruvian mummy, 3256–3262, Copyright (2010), with 
permission from Elsevier       
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assays of coprolites, intestinal contents, hair, and/or soft tissue. In all instances, the 
authors articulate the presence of plant material or its metabolites as “medicine” or 
“therapy,” and are therefore, at least implicitly, discussing evidence of care. 

 Beginning in the early 1990s, several researchers started testing hair samples 
from South American mummies for the presence of  cocaine   or its metabolite ben-
zoylecgonine (BZE). Cartmell and colleagues ( 1991 ) analyzed the hair of 163 indi-
viduals from a number of different cultural phases in northern Chile spanning some 
4500 years’ worth of time, and found that 76 (46.6 %) tested positive for the pres-
ence of BZE. A decade later, Cartmell and colleagues ( 2001 ) reported the results of 
testing soft tissue samples from some of the same mummies. 

 The analysis of hair provides a longer term record of coca-use, while the higher 
turnover rate of most soft tissues means that presence of BZE indicates ingestion 
occurred closer to the time of death, refl ecting what Cartmell and colleagues ( 2001 , 
p. 80) consider “acute exposure.” 

 The researchers conclude that the detection of high levels of cocaine in soft tis-
sue samples taken from infants is the result of acute exposure and refl ects the use of 
a  coca-leaf tea   as a form of “therapeutic treatment” (Cartmell, Aufderheide, Lorentz, 
Wittmers, & Weems,  2001 , p. 80). Among adult females high levels of cocaine in 
soft tissue samples, in combination with low levels of cocaine in hair, are also inter-
preted as evidence of drinking coca-leaf tea for medicinal purposes. Similarly, 
Rivera and colleagues ( 2005 , p. 458) suggest that the detection of cocaine metabo-
lites in the hair of a 3- to 4-year-old child from the site of Pisagua-7 (3000–1450 
BP) in northern Chile is most likely due to “coca leaf tea administered as a thera-
peutic agent to combat what proved to be her terminal illness.” 

 Hair from mummies has also been used to consider the medicinal use of  aya-
huasca  . As commonly known, ayahuasca is a hallucinogenic drink derived from a 
mixture of the plants  Banisteriopsis caapi  and  Psychotria viridis  (Luna,  2011 ). 
When ingested independently, the hallucinogenic alkaloids ( N, N- dimethyltryptamine 
or DMT) in  Psychotria  are normally inactivated by enzymes in the stomach. The 
ingestion of  Banisteriopsis , which contains harmine, inhibits this enzymatic activity 
and thus facilitates the metabolism of DMT. Ogalde, Arriaza, and Soto ( 2009 ) ana-
lyzed hair samples from 32 mummies from the  Azapa Valley of Chile   dating to the 
middle Tiwanaku period, testing for evidence of  Banisteriopsis caapi  consumption. 
The authors detected the presence of harmine, but not DMT, leading them to 
 conclude that “the consumption of  Banisteriopsis  was part of a medicinal practice, 
perhaps as Ayahuasca infusion” (Ogalde et al.,  2009 , p. 471). 1  

1   While ayahuasca is a term that is commonly applied to both the hallucinogenic drink and the 
 Banisteriopsis  plant from which it is partially derived, the term is perhaps best reserved just for the 
drink. Luna ( 2011 ) refers to the plant and the preparation made solely from it as  caapi  (Luna, 
 2011 ). Based on this nomenclature, the detection of harmine by Ogalde and colleagues ( 2009 ) in 
mummifi ed remains, coupled with the absence of DMT, would point to the drinking of  caapi  rather 
than the hallucinogenic drink ayahuasca. 
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 The  Egyptian Medical Papyri   provide information on pharmacology and herbal 
medicine, and while several authors (Aboelsoud,  2010 ; Campbell,  2008 ; Counsell, 
 2008 ) discuss evidence for drug use in Egypt, there is very little evidence from 
human remains that directly speaks to the therapeutic use of these substances. In 
1995, Nerlich and colleagues ( 1995 ) report histochemical fi ndings from a 21st 
Dynasty Egyptian mummy that indicate extensive depositions of hemosiderin 
within collapsed, but otherwise normal, lung tissue. While the authors run through 
a differential diagnosis that includes chronic pulmonary hypertension, pulmonary 
parasitosis, pulmonary arteriosclerosis, trauma, mycobacterial infection, and vascu-
litis, ultimately they could only conclude the “patient suffered from possibly recur-
rent pulmonary bleeding during life” (Nerlich, Wiest, Löhrs, Parsche, & Schramel, 
 1995 :427). The authors tested several tissue samples from the skin, bone, tendon, 
liver, lung, stomach, and intestines for the presence of  nicotine  ,  cocaine  , and  delta- 
9- tetrahydrocannabinol   (THC) and/or its metabolites. Based on the differential con-
centration levels in these sample tissues, the authors suggest that the nicotine and 
cocaine were ingested, while the THC was inhaled, and conclude that the presence 
of these drugs “provides evidence that multidrug therapy was given to relieve his 
pain” (Nerlich et al.,  1995 , p. 428). 

 Paleoparasitological research on mummies has clearly and convincingly demon-
strated that we have had a long history with a variety of ecto- and endoparasites 
(Lee, Shin, & Seo,  2011 ; Reinhard & Buikstra,  2003 ; Searcey et al.,  2013 ). Some 
researchers have also discussed evidence that may indicate attempts to treat para-
sitic infection. Aspöck and colleagues ( 1996 ) identifi ed   Trichuris trichiura  (whip-
worm)   eggs in samples taken from  Ötzi  ’s colon. Among  Ötzi  ’s possessions were the 
fruit of the bracket fungus  Piptoporus    betulinus   , which Capasso ( 1998 , p. 1864) 
describes as containing “toxic resins and an active compound, agaric acid, which 
are powerful purgatives and result in strong though short-lived bouts of diarrhea. 
 Piptoporus betulinus  also contains oils that are toxic to metazoans and have antibi-
otic properties, acting against mycobacteria.” This leads Capasso to conclude that 
 Ötzi   was carrying the fungus to combat the  Trichuris  infection. Several authors 
were quick to point out that Capasso was incorrect in his description of  P. betulinus ’ 
medicinal properties (Peintner, Pöder, & Pümpel,  1998 ; Pöder & Peintner,  1999 ; 
Tunón & Svanberg,  1999 ), with Pöder ( 2005 , p. 358) ultimately concluding that 
researchers “have to admit that we simply do not know the Ice Man’s intentions 
concerning these mushrooms.” 

 Additionally, results of  microbotanical analyses   of gut samples taken from  Ötzi   
have been interpreted as indicating the intentional consumption of the bracken 
 Pteridium aquilinum  (Oeggl, Kofl er, & Schmid,  2005 ). Oeggl and colleagues ( 2005 ) 
conclude that the bracken was most likely used as an anthelmintic, in light of the 
results reported above on the presence of human whipworm eggs in  Ötzi  ’s colon. 

 There is a large body of literature on the paleopathological analysis of historic 
 Italian mummies   (e.g., Fornaciari,  1999 ; Piombino-Mascali et al.,  2015 ), in several 
of which it may be possible to infer or observe evidence of care. In their investiga-
tion of the mummifi ed remains of  Mary of Aragon   (1503–1568) Gino Fornaciari 
and colleagues ( 1989 ) noted the presence of a small ulcerous lesion wrapped by a 
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bandage on her proximal left arm (Fig.  10.4 ). Contained within a small pocket on 
the underside of the bandage were ivy leaves, while inside the lesion itself was a 
small round mass that, when analyzed, was found to consist of sulfur. Historical 
sources indicate ivy could be used to purify, desiccate, and stimulate the regenera-
tion of fl esh, while sulfur has “the virtue of healing moderately; it conglutinates and 
consolidates the ulcers and sores, and it rapidly and marvelously recreates the fl esh” 
(Giuffra, Marinozzi, Vultaggio, & Fornaciari,  2008 , p. 178).

      Expanded Case Study: Piraino 1 

 The following case study is presented in slightly greater detail than preceding exam-
ples in an effort to demonstrate how the confl uence of multiple data sources can be 
considered within the context of care. As part of the  Sicily Mummy Project  , Kumm, 
Reinhard, Piombino-Mascali, and Araújo ( 2010 ) and Piombino-Mascali et al. 
( 2013 ) examined the mummifi ed remains of 26 individuals dating to approximately 
the late eighteenth to mid-nineteenth century AD from the  Piraino Mother Church   

  Fig. 10.4    The mummified remains of Mary of Aragon with ( a ) a bandage on her proximal 
left arm, ( b ) close-up of the bandage, and ( c ) graphic depiction of the bandage with ivy leaves 
contained within small internal pocket. Figure modifi ed from Giuffra et al. ( 2008 , p. 171)       
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in the province of Messina, Sicily (Fig.  10.5 ). In particular, multiple lines of evi-
dence observed in the individual identifi ed as Piraino 1, an adult male, point to 
several different pathological conditions that would likely have necessitated some 
degree of care in order to ensure survival and continued functioning.

   Multiple small osteolytic changes were noted on the skull, the right distal 
humerus, the left proximal humerus, the right pubic bone, and possibly on the distal 
part of the right scapula of Piraino 1. Chest radiographs revealed distinct osteolytic 
lesions, with fracture of the second and fi fth rib, an expansive osteolytic lesion of 
the eighth rib, and small osteolytic lesions of the ninth and tenth rib in the left hemi-
thorax. Possible osteolytic changes were observed in the fi fth and sixth rib of the 
right hemithorax, while the fourth and seventh rib exhibited fractures without the 
presence of osteolytic changes. Both proximal femora exhibited a distinct 
 nonhomogeneous bone structure with possible small osteolytic changes. There was 
no evidence of any osteoblastic activity. 

 The described osteolytic changes are compatible with the diagnosis of  multiple 
myeloma   or  skeletal metastases  . Multiple myeloma, also called  plasma cell 
myeloma  , is a malignant neoplastic proliferation of the plasma cells in the bone 
marrow and is the most common primary malignant bone tumor. Skeletal metasta-
ses are the most common secondary bone tumor. They can be classifi ed as purely 
osteolytic, purely osteosclerotic, and mixed osteolytic-osteosclerotic (Ortner,  2003 ). 
A differential diagnosis between multiple myeloma and the lytic form of metastatic 

  Fig. 10.5    Arthur Aufderheide ( left ) and Dario Piombino-Mascali ( right ) examining one of the 
mummies from the Piraino Mother Church in the “Sepulcher of the Priests.” Photo provided by 
second author       
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carcinoma is diffi cult. Both processes affect the same age group (older age group, 
particularly after the age of 50 years) and involve essentially the same areas of the 
skeleton, which are the vertebral column, the ribs, the pelvis, the skull, and the 
proximal femur and humerus (Chhem & Brothwell,  2008 ; Resnick,  2002 ; Steinbock, 
 1976 ). In Piraino 1, osteolytic changes in the skull, the ribs, the humeri, and the 
pelvis were clearly seen. The second and fi fth ribs on the left side exhibit antemor-
tem fractures. An adequate evaluation of the spine, which might have enabled pos-
sible discrimination between multiple myeloma and skeletal metastases, was not 
possible. Based particularly on the involvement of the skull, the lack of new bone 
formation, and the punched-out character of the lesions, the authors favored the 
diagnosis of multiple myeloma. 

 Symptoms associated with multiple myeloma include constipation, nausea, bone 
pain particularly centered in the chest and back, loss of appetite, and increased sus-
ceptibility to infection. Renal failure and pathological fractures are also commonly 
associated with the disease. Prognosis is grim as the disease is progressive and 
ultimately incurable, and before the introduction of alkylating agents and chemo-
therapy median survival was less than 1 year (Kumar et al.,  2008 ). 

 In addition to this, paleoparasitological analysis of  coprolites   recovered from 
Piraino 1’s viscera recorded a very high concentration of   Trichuris trichiura    eggs 
(Kumm et al.,  2010 ). Further, investigation of the body revealed evidence of several 
disease processes, including degenerative joint disease in the spine and pleural 
adhesions possibly resulting from pneumonia. 

 Evidence that Piraino 1 was receiving some form of health care is based on  paly-
nological   and  macrobotanical analyses  . Palynological analysis of the coprolites 
indicated the presence of several plant residues, which Piombino-Mascali and col-
leagues ( 2013 ) suggest may have had medicinal functions. The pollen spectrum was 
dominated by Polygalaceae, the Milkwort Family. Based on comparison to pub-
lished keys, it was determined that the pollen came from a species of  Polygala.  The 
absence of plant parts attributable to the  Polygala  species indicates that the pollen 
was not eaten with food, but was most likely imbibed as an infusion derived from 
foliage or fl owers (Chaves & Reinhard,  2006 ; Reinhard, Hamilton, & Hevly,  1991 ). 
Of the species in the  P. vulgaris  type , P. vulgaris  itself was used as a medicinal tea 
in Turkey for several purposes, including as an expectorant and as treatment for lung 
problems (Johnson,  1999 ), and it also contains antitumor cytotoxic compounds 
(Dall’Acqua et al.,  2002 ). 

 The macrobotanical remains from a succulent fruit with a yellowish pulp and 
peel of a Rosaceae were found, most likely belonging to the  Prunus  sp., which 
includes peaches, plums, cherries, and apricots. Members of this genus are an effec-
tive laxative and stomachic, while the bark can be used as a febrifuge. They also 
contain amygdalin and prunasin, which break down in water to form hydrocyanic 
acid (cyanide or prussic acid) and in small amounts can stimulate respiration, 
improve digestion, and promote a sense of well-being (Bown,  1995 ; Chiej,  1984 ; 
Grieve,  1971 ). Their antioxidant and anticancer properties have recently been 
described (Jabeen & Aslam,  2011 ). 
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 The grape residues of seeds, fruit skin, and pedicles are more diffi cult to inter-
pret. It appears that these were crushed, and may therefore be by-products of juice 
production. The general antioxidant properties of skin and seeds have been well 
defi ned (Vitseva, Varghese, Chakrabarti, Folts, & Freedman,  2005 ), while fl avo-
noids found in fruit skin and seeds are useful in treating some cancers and cardio-
vascular disease (Yilmaz & Toledo,  2004 ). 

 In sum, the example of Piraino 1 provides an excellent example of how the analy-
sis of mummifi ed soft and hard tissue, as well as data sources often encountered 
with mummy remains (e.g., gut contents), can be mobilized to discuss evidence of 
care. By considering the known prognosis and symptoms associated with multiple 
myeloma, as well as modern research on the medical properties of various plants, 
researchers have the potential to examine the cultural context of living with, and 
treating, a terminal illness .   

    Discussion 

 Efforts to reconstruct evidence of care, accommodation, disability, and social stigma 
associated with disease have so far been exclusively based on the analysis of skeletal 
material (e.g., Knüsel,  1999 ; Marsteller, Torres-Rouff, & Knudson,  2011 ; Roberts, 
 1999 ,  2011 ; Tilley,  2015 ; Tilley & Oxenham,  2011 ); indeed, this chapter is the only 
contribution to the current volume that considers soft tissue. As the diagnosis of 
pathological conditions based on skeletal material is hampered by bone’s limited 
ability to respond to pathogens, the analysis of mummifi ed soft tissue has great 
potential to contribute to the discussion of care and provisioning in the past. 

 This potential, of course, has to be tempered by the fact that soft tissue is much 
more susceptible to postmortem taphonomic changes than osseous tissue. As the 
rate of decomposition is infl uenced by the metabolic activity of the tissue, tissues 
such as epithelial, heart muscle, and cells that have secretory/absorption functions, 
decay more quickly than connective tissues such as collagen and cartilage. Organs 
such as the liver and kidneys decay rapidly, while such seemingly delicate structures 
as the lungs are commonly well preserved (Aufderheide  2003 ). Therefore, while the 
preservation of soft tissue offers the promise of identifying a wider range of patho-
logical conditions, and by extension more opportunities to infer the presence of care 
or accommodation, caution must be exercised. 

 Up to this time, research in soft tissue paleopathology has been more focused on 
detection and diagnoses, and while advances in biomedical imaging and molecular 
analyses have facilitated the diagnosis of a wider range of pathological conditions, 
the discussion of what level of care or provisioning an individual may have required 
in order to live with a particular condition has been limited. It is interesting that, 
despite the fact that mummies have been characterized as “deceased patients” 
(Dageförde, Vennemann, & Rühli,  2014 , p. 214), the antemortem care that the 
 individual may have received has not been addressed; the analytic focus is on the 
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disease process itself and not on the individual, culturally contingent disease/health 
experience. 

 The most explicit engagement with evidence that could be considered associated 
with health care has been in the discussion of  surgical intervention  , therapeutic tat-
tooing, and the use of  medicinal plants  . In truth, evidence in the fi rst category is 
limited to surgical procedures that affect bone, such as trepanation and amputation, 
and is well documented in both skeletonized and mummifi ed remains. These proce-
dures refl ect relatively extreme, life-or-death circumstances, while other less acute 
forms of surgical intervention such as cataract  surgery  , circumcision, blood-letting, 
and suturing have not been documented in mummy research. It is diffi cult to imag-
ine circumstances, even given the number of examples in the literature where soft 
tissue preservation is exceptional, where it might be possible to observe such evi-
dence. In light of the structural changes in the epidermis and dermis associated with 
decomposition, evidence for healing of an antemortem surgical incision would 
likely be quite ephemeral and diffi cult to identify. 

 Discussion of the potential therapeutic function of  tattoos   has been structured by 
two factors: the perceived complexity of the  tattoos  , and their location. Ethnographic 
descriptions of the therapeutic benefi ts of  tattoos   have been documented among 
modern groups, with Krutak ( 2013 ) providing examples from a number of different 
regions including the St. Lawrence Island Yupiget, native Greenlanders, the Ainu, 
Aleuts/Unangan in Alaska, and the Chippewa of the Great Lakes area in North 
America. Krutak notes similarities in location (often at major joints) and form 
(small series of dots, incised lines) between these ethnographic examples and the 
 tattoos   that have been observed on the  Pazyryk   burials,  Ötzi  , and others. It is cer-
tainly possible that some  tattoos   observed on mummifi ed remains were therapeutic 
in nature. What is of concern, however, is that the categorization of  tattoos   as either 
decorative or therapeutic has been fairly simplistic, based on culturally laden con-
cepts of what constitutes decorative and communicative versus non-decorative. 
Therefore it is argued that a more holistic approach to  tattoos   would consider what 
the function of the  tattoos   is likely to have been in their particular context. 

 As an example, and specifi cally referencing the Chiribaya mummy examined by 
Pabst and colleagues ( 2010 ), it is worthwhile engaging more deeply with the signifi -
cance of the  tattoos   by contextualizing them in relation to what is known about the 
body, its metaphorical linkages with the physical landscape, and cosmology in 
Andean groups. Akin to the reconstruction of  sickness ideology   (Marsteller et al., 
 2011 ), it is possible to describe a general “ body ideology  ” in Andean prehistory. 
Among the Kallawayan healers of Bolivia, Bastien ( 1978 ) describes how the com-
ponents of the body are mapped onto geography; the head is the mountain peak, 
while the trunk and legs are the central and lower slopes of the mountain. The vil-
lages that comprise the communities and the human body are linked by water and 
blood fl ow. Considering the potential time depth of the body-mountain metaphor 
(Bastien,  1978 ), it may be possible to provide a more holistic discussion of the 
 location and possible function of the  tattoos   based upon archaeological and bioar-
chaeological knowledge of the Chiribaya and the metaphorical connections between 
the geographical and cosmological landscape and the body. 
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 Further, the notion that sickness results from some internal physiological disruption 
is grounded in the Western conception of health. Among the Kaata, Bastien ( 1978 , 
p. 129) reports that sickness was considered to be a “malfunctioning of the social 
and ecological order.” As the mountain and the body are intimately linked, sickness 
in one refl ects sickness in the other. In the case of the Kaata, sickness was often 
linked to land disputes, and healers therefore sought to redress the underlying con-
fl ict to effect a cure. While this is necessarily a bit speculative, the point remains that 
we cannot limit ourselves to simplistic divisions between what is decorative and 
what is therapeutic, nor approach sickness from the Western tradition as something 
exclusively internally generated. 

 The preservation of stomach and gut contents in mummifi ed remains offers 
unique opportunities to investigate a wide range of research questions, including 
dietary reconstruction (Reinhard, LeRoy-Toren, & Arriaza,  2011 ), parasitic infec-
tion (Seo, Araujo, Reinhard, Chai, & Shin,  2014 ), and even daily mobility (Oeggl 
et al.,  2007 ). The isolation and identifi cation of macro- and microbotanicals from 
gut contents has led a number of researchers to suggest that certain plants were 
ingested as a form of medical treatment. These interpretations are based on known 
medicinal properties and/or the fact that the plant in question is not a standard food 
item. For instance, based on the quantity of bracken ( Pteridium aquilinum ) spores 
detected in samples taken from  Ötzi  ’s gut Oeggl and colleagues ( 2005 ) suggest it is 
likely he ingested the fronds, which the authors propose may have been used to 
treat indigestion. Similarly, palynological analysis of a coprolite from Piraino 1 
revealed the presence of several plants with documented medicinal properties 
(Piombino- Mascali et al.,  2013 ). It is crucial in such instances to demonstrate that 
the plant matter has been intentionally introduced as some form of medicine or 
treatment. For example, in their discussion Piombino-Mascali and colleagues go to 
great pains to demonstrate that the pollen that they suggest indicates medicinal 
use of certain plants could not have been part of the pollen rain which is naturally 
present in the environment. 

 While the chemical analysis of hair facilitates the reconstruction of diet (Turner 
et al.,  2013 ), mobility (Knudson, Pestle, Torres-Rouff, & Pimentel,  2012 ), expo-
sure to environmental toxins (Byrne et al.,  2010 , and short-term systemic physio-
logical stress (Webb et al.,  2010 ), it can also register the ingestion, inhalation, or 
imbibing of nonfood items. In the South American Andes, researchers have identi-
fi ed  evidence that indicates the use of coca-leaves and ayahuasca, and in some 
instances have suggested that their administration was therapeutic in nature. In the 
cases discussed above, it is important to note that the authors do not report any 
evidence of pathology that may have required or necessitated the administration of 
medicine. 

 Both coca-leaves and ayahuasca are known to have medicinal or therapeutic prop-
erties. Coca-leaves ( Erythroxylum  sp.) have been used to treat dysentery, indigestion, 
cramps, diarrhea, toothaches, and rheumatism (Martin,  1970 ; Plowman,  1986 ). 
While ayahuasca is used by Amazonian groups to diagnose illness and to combat the 
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agents responsible for sending the sickness (Luna,  2011 ; Schultes & Hofmann, 
 1980 ), researchers are exploring its effi cacy in treating depression (de Lima et al., 
 2011 ; Palhano-Fontes et al.,  2014 ; Santos, Landeira-Fernandez, Strassman, Motta, & 
Cruz,  2007 ). Ethnohistoric and ethnographic literature provides considerable insight 
into the role that coca-leaves and ayahuasca play in society (e.g., Allen,  2002 ; 
Schultes,  1982 ). Coupled with the reconstruction of Andean sickness ideology, “the 
shared system of ideas and beliefs associated with disease and illness” (Marsteller 
et al.,  2011 , p. 26), there is fertile ground for discussing prehistoric evidence of 
care – even in the absence of gross pathology.  

    Conclusion 

 To date, engagement with evidence of health care in mummy studies has been lim-
ited. The goal of this chapter, therefore, has been to synthesize and critically evaluate 
how researchers in mummy studies have engaged with this aspect of paleopathology, 
in the hope that it will stimulate further research in this area. It is our opinion that the 
reconstruction of health care represents a signifi cant and worthwhile avenue of 
investigation, one that will complement current foci in the fi eld while fostering a 
more holistic approach to the investigation of prehistoric disease. 

 This also speaks to a broader issue that may be facing mummy studies. Arthur 
Aufderheide ( 2013 , p. 134) once cautioned that the continued vitality of the fi eld 
necessitated fi nding a disciplinary home:

   [i]t is possible but unlikely that the fi eld of mummy studies will ever be large enough to be 
an independent scientifi c discipline. Thus, to survive and fl ourish, the fi eld will need to join 
a related discipline  (Aufderheide,  2013 , p. 134). 

   Mummy studies have always been deeply connected with the biomedical 
and natural sciences, and based on current publication trends there is evidence to 
suggest that this connection is becoming stronger. Alternatively, research that 
explicitly engages with archaeological data or social theory is less frequent. The 
investigation of care and accommodation is a prime example where the synergy 
between the disciplines can be accentuated. As advances in medical imaging and 
molecular analyses improve our ability to identify, diagnose, and discuss the evo-
lution and impact of disease in the past, the reconstruction of health care can 
contribute signifi cantly to our understanding of the human and cultural response 
to disease .    
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    Chapter 11   
 Towards a Bioarchaeology of Care of Children                     

     Marc     Oxenham       and     Anna     Willis    

          Introduction 

   One of the key case studies used in the development, both theoretical and practical, 
of the bioarchaeology of care model (see Tilley & Oxenham,  2011 ) was the adult 
 Man Bac   Burial 9 (MB9), who as it turns out was severely physically (at least) inca-
pacitated from childhood (Oxenham et al.,  2009 ). In many ways the current staged 
approach to exploring the issue of care in the past (see Chap.   2    , this volume and 
references therein) can assess any individual from any time period and/or cultural 
background regardless of their fi nal age-at-death. Indeed, the care model should, at 
face value,  be   able to be trained on  children  , adults and the very old to great effect. 
In the case of MB9 care commenced while he was a young  child  , although an exact 
age of onset of his condition cannot be determined with any specifi city, and contin-
ued throughout childhood, into his teens and onto his mid to late twenties – at which 
time he died. 

 The chief aim of this chapter is not so much to develop a complete, robust, 
 theoretical and operational approach to the bioarchaeology of care of  children  , as 
we do not think this is necessary (see below), but rather to raise a series of ques-
tions regarding the study of children in potential care contexts in the past and to 
provide a case study that explores some of the implications of looking at children 
in contexts of potential care. This case study focuses on the children that lived, 
potentially received  health care  , and died at  Man Bac   some 4000 years ago in 
northern  Vietnam  .  
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     Health Care   and Parental Nurturing Care 

  In considering a bioarchaeology of care for children it is worth examining Tilley’s 
( 2015 , pp. 99–100) distinction between a bioarchaeology of care model and  paren-
tal   ( maternal   for the most part) nurture, while appreciating that her views are devel-
oped within the context of explanatory models for the potential biological basis 
(evolutionary) of care behaviours:

   Under normal circumstances the state of    pregnancy     and period of infant dependency are 
not pathological. Some of the skillsets used in health-related care giving undeniably overlap 
with some of those employed in assisting healthy women around pregnancy and in raising 
dependent    infants     … Nevertheless, caring for an individual with a specifi c, continuing 
disability entails qualitatively different sets of actions and motivations…This does not deny 
that some pregnant women, some mothers and probably many infants may be candidates for 
healthcare at various times. However, to explain health-related care provision as an exten-
sion of infant nurturing is to ignore the quite different, and perhaps more complex, cogni-
tive demands involved in caring for an individual suffering from the impacts of disease . 

   While we are not entirely sure we would agree that parental care during the 
period of infant dependency is necessarily less cognitively demanding, it is the case, 
albeit highly contingent, that infant care will follow a predictive pattern, unlike the 
situation with health care where the care needed and the requirements and status of 
the care receiver will often vary in an unpredictable manner. Further, for the most 
part parental nurturing will be associated with an expectation of positive outcomes 
during the infant dependency period. Such may not necessarily be the case with 
health-related care, and may consequently add to the stress, and ultimately the 
health, of the caregiver(s). 

 It could be argued that parental nurturing, and even pregnancy itself, can and 
does have negative health implications. There is a large literature on the health costs 
of pregnancy (e.g. see Lukacs,  2008 ; Lukacs & Largaespada,  2006 ), and it has also 
been suggested that fl uctuations in rates of oral health over the past 6000 years in 
Southeast Asia are directly related to fl uctuating  fertility   rates (see Willis & 
Oxenham,  2013  for instance). Dependency ratios, of the very old and very young 
relative to the working age cohort in a community, have been used by bioarchaeolo-
gists for years as a quick, if blunt, measure of potential levels of social stress in an 
ancient community (e.g. Oxenham et al.,  2008 ). Somewhat paradoxically, commu-
nities witnessing elevated levels of fertility are recognised as such by way of rela-
tively high infant  mortality  , a factor that will artifi cially increase perceived 
dependency rates. Notwithstanding, elevated rates of newborns, even if their lives 
are somewhat short, will add to community stress and impact on community health 
outcomes. The host of potential infant diseases will obviously also have a negative 
social impact on the affected infant(s), immediate  parental nurturer  (s), associated 
family and the community at large, particularly if epidemic in proportion. However, 
does this necessitate a child-specifi c model of health care, or is the current bioar-
chaeology of care model suffi cient? 

 In answering that question a recent comment by Matsumoto and colleagues 
( 2015 , p. 2), in the context of a study of non-human primates, is relevant: ‘Research 

M. Oxenham and A. Willis



221

on maternal care of disabled infants is useful for developing our understanding of 
maternal investment and behavioural fl exibility in a context in which the amount, 
type, and duration of care do not fi t the usual patterns associated with infant devel-
opment’. Without recourse to such an approach we are left in the indefensible posi-
tion of interpreting an infant’s inability to perform the basic tasks of daily living (see 
discussion of the bioarchaeology of care Stage 2, Chap.   2     this volume) as clinical 
and functional impacts of disability, with equally bizarre fl ow on effects into Stages 
3 and 4 of the care model. Tilley ( 2015 , p. 164) clearly, and explicitly, recognises 
this problem: ‘[t]he natural dependency of infants and young children will make it 
diffi cult to distinguish, empirically and conceptually, between ‘normal’  altricial   care 
and ‘ ab normal’ health-related care’ .  

    Defi ning Our Children 

 How we defi ne children has relevance, particularly in the context of non- 
pathologically oriented normal parental nurturing as opposed to health-related care. 
Clearly children can be defi ned biologically, if not chronologically, with recourse to 
their skeletal and dental state of maturation. Defi ning children socially or culturally 
is as fraught as any other age class: when are the elderly ‘elderly’, for instance (Cave 
& Oxenham,  2014 ; Ross & Oxenham,  2016 )? This question is particularly problem-
atic in the context of health-related caregiving: would it ever be possible to disen-
tangle health-related care and maternal care and nurturing in the case of babies? We 
would suggest not, although we know the maternal bond and care- nurturing impera-
tive can be tested, as examples of infanticide would seem to suggest (see a discus-
sion of infanticide, in the context of  Man Bac  , in Oxenham et al.,  2008 ). Further, 
where the remains of severely physically disabled infants are retrieved archaeologi-
cally, and regardless of mortuary treatment, it would be diffi cult to determine if the 
premature death was natural or deliberately engineered (particularly with regard to 
infant neglect, although overt  infanticide   ‘almost always occurs at birth or very 
shortly thereafter’ [Scrimshaw,  1984 , p. 449] and may therefore be possible to iden-
tify), let alone if some form of health-related care was provided. 

 Is some level of independence of  mobility   a useful defi ning category of childhood 
for health-related care purposes? A child’s ability to crawl and place objects in its 
mouth is certainly a time for increased risk of misadventure and contact with patho-
genic organisms, and such behaviours associated with this developmental stage have 
been linked to at least one dental pathology, localised primary canine hypoplasia 
(McDonnell & Oxenham,  2014 ). At a minimum, attendant child carers would need 
to be more vigilant, and at a maximum would need to provide immediate post trauma 
or other forms of care associated with coughs, colds, fevers, diarrhoea and so forth. 
But again, such forms of care, although clearly health related, are presumably uni-
versal and part of the everyday child raising energy and time budget. 

 While enormously variable cross-culturally, and presumably also through time, 
the period of increasing independence in physical and cognitive abilities is perhaps 
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when we may have the greatest success in distinguishing between an extension of 
normal parental nurturing and health-related care. When it comes to older children, 
the question may become more about the bioarchaeology of care of adults than of 
children, although this is complicated by wide variations in the biological and/or 
chronological age at which children transition into adulthood; for instance, Crawford 
( 1991 ) notes that 10 year-olds were legally adult in seventh century Anglo-Saxon 
England. This still leaves us with the question of how to defi ne ‘children’ in the 
context of the bioarchaeology of care. Such a defi nition will be highly contingent on 
a range of factors, including temporal period, sociocultural complexity, demogra-
phy and so on, and is therefore sample or site specifi c, although our discussion has 
suggested some general guidelines. 

 It is perhaps time to look at a specifi c case study in order to explore some of the 
issues dealt with so far. The study sample is, as previously mentioned, the ancient 
community in which MB9 was born, raised and intensively cared for over much of his 
childhood and early adulthood. In the context of identifying children at  Man 
Bac  , and because this is essentially an exploratory exercise (we are not testing any 
particular hypothesis), we have chosen to focus on all subadults 8 years old or 
younger in order to capture a range of more altricial to more  precocial   (older) indi-
viduals, although we will broaden this defi nition if and where appropriate. The 
archaeology of the site, including aspects of its demographic composition, local 
environment, subsistence economy and its basic human health background, has 
been dealt with extensively elsewhere (e.g. see contributions in Oxenham, 
Matsumura, & Nguyen,  2011 ). Moreover, aspects of the bioarchaeology of child-
hood and the children of  Man Bac   have also been reported on (e.g. Oxenham et al., 
 2008 ). Notwithstanding, a summary is given here.  

     Man Bac  : A Biosocial Background 

 Man Bac represents a community that fl ourished during the emergence and devel-
opment of farming in the context of regionally massive and profound population 
mobility. The site itself, located in the karstic landscape of Ninh Binh province, on 
the southern edge of the Red River Delta, is in a climatically subtropical zone, albeit 
in one of the most species diverse regions of Southeast Asia. The subsistence of the 
inhabitants was focused on a combination of rice farming (Willis & Oxenham, 
 2013 ) and possibly domestic pig husbandry, and associated with hunting and gath-
ering a wide range of terrestrial and aquatic animals and also, presumably, plant 
resources. Indeed, it is arguable that the vast majority, if not all, Southeast Asian 
 Neolithic   communities included equally signifi cant farming and hunter-gathering 
components in their subsistence strategies and diets (see Oxenham & Buckley, 
 2016 ). Man Bac is aligned with a broadly defi ned early  Neolithic   culture operating 
in northern  Vietnam   between c. 4000–3500 BP named the Phung Nguyen culture or 
period. The Phung Nguyen itself had extensive trading networks, which included 
southern China. Socially, there appears to be a somewhat egalitarian political 
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structure, while status seems to be more of an acquired commodity than an inherited 
one. Indeed, there is some evidence to suggest increasing age attracted greater levels 
of social status or recognition. Aspects of what we know of health and disease at 
Man Bac are detailed below.  

     Man Bac  : The Bioarchaeology of Care Model 

    Stage 1 of the Bioarchaeology of Care Model 

    Health 

  In outlining the clinical and functional impacts of disease and/or disability at Man 
Bac we proceed from a population rather than individual perspective, and as such 
we will not explore specifi c cases of potential childhood disability. The following 
summary is based on Oxenham and Domett’s ( 2011 ) account unless otherwise 
stated. In terms of oral health, 3.7 % of all deciduous dentition (27.8 % of subadult 
individuals) had carious lesions. While  linear enamel hypoplasia (LEH)   was not 
observed in deciduous teeth, 64.9 % of adult anterior teeth (canines and incisors) 
displayed at least one instance of LEH, with relatively higher frequencies of LEH 
seen in young males and females compared to older males and females. The ubiq-
uity of LEH and the higher percentage in younger adults suggests many children 
suffered physiological insult severe enough to cause LEH, and that the causes of 
LEH may have placed individuals at a higher risk of death in early adulthood. 

 Children did suffer from  localised primary canine hypoplasia (LPCH)  , and 
McDonell and Oxenham ( 2014 ) found that 41.7 % of children with deciduous 
canines (or 20.9 % of all deciduous canines) exhibited this defect. These authors go 
on to suggest that LPCH has a complex multifactorial aetiology, but that ‘the rea-
sonably high prevalence of this condition at Man Bac suggests depressed maternal 
and neonatal health’ (McDonnell & Oxenham,  2014 , p. 531). 

 The frequency of  cribra orbitalia  , a condition believed to develop in childhood 
and differentially remodel in adulthood, affected 73.1 % of all adults, although the 
majority of cases displayed remodelled lesions (Oxenham & Domett,  2011 ). Of the 
children themselves, 90.6 % showed evidence for cribra orbitalia, with 75 % of these 
cases having an active form of the lesion. By any comparison, the entire community 
was suffering from the effects of at least one, although more likely multiple, physi-
ological stressors. 

 Data not previously published on childhood health at Man Bac indicate that of 
those subadults aged from  perinate   through to 12 years with preserved cranial and/
or postcranial remains 9/36 (25 %) suffered from long bone  periostitis  , 4/31 (12.9 %) 
from cranial periostitis, 3/31 (6.5 %) from cranial lytic lesions and 2/31 from prema-
ture cranial synostosis. Collectively, 12/29 (41.4 %) suffered from cranial and/or 
postcranial periostitis, while 15/29 (51.7 %) displayed cranial and/or long bone lytic 
or periosteal lesions (a fi gure which excludes the two individuals with premature 
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suture closure). With one exception, all instances of these pathologies occurred in 
children aged 8 years old or less, suggesting an extraordinarily elevated rate of seri-
ous morbidity in the Man Bac subadult sample.  

    Demography 

 A range of demographic descriptors for Man Bac indicates very high levels of fertil-
ity (JA ratio 0.25; D20+/D5+ ratio 0.737; MCM 0.097) (Domett & Oxenham,  2011 ), 
which essentially equates with very elevated levels of subadult mortality. Indeed, 
some 52 % of the entire sample is aged 14 years or less. Further, the subadult mor-
tality distribution is somewhat unusual (see Fig.  11.1 ) in that three mortality peaks 
can be observed: the fi rst is the expected high perinate mortality rate, a second 
occurs between 1 and 2 years with a peak at 1.5 years, while the third peak occurs 
at 4 years of age.

       Burial Treatment 

 While all individuals in the Man Bac cemetery show evidence of deliberate burial 
and orientation in a preferred direction (east–west for the most part), children were 
treated differently to adults in as much as the inclusion of non-perishable  grave 
goods   varied by age (with all adults receiving grave goods). As Fig.  11.2  demon-
strates, perinates had a 50:50 chance of receiving grave furnishings, rising to 71.4 % 
of all 6–9 month-olds receiving grave goods, 83.5 % of 3–5 year-olds and 100 % of 
all individuals aged 7 years and older.

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

age class

ne
on

at
e

6 
m

th
s

9 
m

th
s

18
 m

th
s

1 
yr

2 
yr

s

3 
yr

s

4 
yr

s
5 

yr
s

6 
yr

s
7 

yr
s

8 
yr

s

9 
yr

s
10
−1

1.
9 

yr
s

%

  Fig. 11.1     Man Bac   subadult mortality profi le,  n  = 41 (adapted from Domett & Oxenham,  2011 )       
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   The type of grave good also appears to have varied by age class. While bivalve 
shells occur at virtually any age, these shells occur among 40 % of perinates and 
18–24 year-olds, compared to 20–25 % of most other age classes, except for the 25+ 
year group where only 4.5 % of these adults had bivalves. Tools do not appear as 
grave goods in burials of individuals aged younger than 3 years, but occur in 
20–25 % of all burials in the age classes between 4 and 24 years (interestingly, only 
9.1 % of burials in the 25+ year age class contained tools). The inclusion of nephrite 
beads also varies by age class, with such beads fi rst occurring at 18–24 months 
(25 %), peaking at 3–5 years (60 %), and not occurring again in any graves until 
18–24 years (20 %) and 25+ years (31.8 %). 

 Looking at the distribution of grave goods in the context of the mortality profi le of 
Man Bac several observations can be made: (a) high perinate mortality is associated 
with lower mortuary investment; (b) the 18 month-old mortality peak is associated with 
the earliest age at which nephrite beads are used as grave goods and (c) the smaller 
mortality peak at 4 years is associated with the introduction of tools as graves goods.   

    Stage 2 of the Bioarchaeology of Care Model 

 Looking at  health care   from a population level, and in the context of children, means 
that only generalisations regarding potential clinical and functional impacts of the 
described status of childhood health and disease is possible. The high levels of child-
hood physiological disruption identifi ed in adult skeletons (e.g. cribra orbitalia and 
LEH), along with the very high frequencies of active cribra orbitalia in children’s 
remains and the elevated frequency of localised primary canine hypoplasia, suggest 
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poor childhood health in general. The poor level of oral health in addition to the high 
frequency of cranial and postcranial periosteal lesions, as well as several instances 
of lytic cranial lesions, all point to extremely depressed levels of childhood health at 
Man Bac. 

 One of the main issues in dealing with non-specifi c disease signatures (LEH, 
cribra orbitalia, periostitis and so forth) is our inability to identify which, of an enor-
mous range of pathogens, were responsible for the morbidity and mortality we see 
in ancient Southeast Asian children. Here we review a range of conditions and their 
causes that more than likely contributed to, if not accounted for, the poor health 
outcomes seen at Man Bac. The following is based on recent work by Willis ( 2015 ) 
and the literature is focused on current or modern day conditions, although it is 
highly probable the same conditions were as prevalent, if not more so, in the past as 
they are today. 

 Respiratory tract infections, diarrhoeal disease and malaria are the leading causes 
of childhood mortality in tropical countries today (Lozano et al.,  2012 ; Webb, 
 1991 ). Although the effects of these do not tend to leave skeletal signatures, they 
have the potential to contribute to increased childhood, and later adult, frailty and 
susceptibility. Pneumonia can be caused by a number of bacteria, viruses and fungi. 
 Streptococcus pneumoniae  and  Haemophilus infl uenza  are common causes of bac-
terial pneumonia in children in  Vietnam  , particularly in those less than 2 years old 
(Anh et al.,  2009 ), with symptoms including coughs, breathing diffi culties and 
sometimes fever. Diarrhoea is a common symptom of a range of bacterial, viral and 
parasitic infections. Bacterial  Campylobacter, Shigella, Enterohaemorrhagic 
Escherichia coli  and  Salmonella  are common food-borne pathogens found in chil-
dren in  Vietnam  , particularly in those less than 1 year of age (Isenbarger et al.,  2001 ; 
Thompson et al.,  2015 ), and symptoms can include diarrhoea, fever and vomiting. 
Rotavirus and norovirus are also commonly found in modern  Vietnam  ese children 
(Thompson et al.,  2015 ), and symptoms include vomiting and diarrhoea, often asso-
ciated with fever and abdominal pain. 

 In  Vietnam  , parasitic zoonotic infections from food-borne pathogens include 
trematodes (liver fl ukes) such as  Opisthorchis viverrine  and  Clonorchis sinensis  
(Nguyen et al.,  2003 ). The trematodes reside in the bile ducts, and symptoms of 
mild infections include general feelings of illness sometimes associated with 
abdominal pain. Chronic infections can result in infl ammation of the infected 
organs, fi brosis of tissues and cholangiocarcinoma (the latter a form of bile duct 
cancer). Eating raw fi sh, a major source of parasitic infection, is common in 
 Vietnam  , although  predominantly an adult male activity in present times (Nguyen, 
 2004 ). While the effects of trematodes likely have a smaller impact on children, 
cross-contamination during shared meals or the consumption of associated sauces 
or garnishes mean that individuals who do not themselves eat raw fi sh are also com-
monly infected (Phan, Ersbøll, Do, & Dalsgaard,  2010 ). 

 Intestinal parasitic infections from soil-transmitted helminths such as hookworm 
 (Necator americanus  and  Ancylostoma duodenale) , whipworm  (Trichuris trichiura)  
and roundworm  (Ascaris lumbricoides)  are common in  Vietnam   (Needham et al., 
 1998 ; van der Hoek et al.,  2003 ; Verle et al.,  2003 ). Infections from these parasites 
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cause diarrhoea, loss of appetite, reduced absorption of micronutrients, abdominal 
pain and fatigue. Hookworms can cause chronic blood loss within the intestine that 
can result in anaemia, while roundworm may compete for vitamin A within its host. 
Vietnamese adults generally have a higher prevalence of helminths than infants 
(Trang, Mølbak, Cam, & Dalsgaard,  2007 ; Verle et al.,  2003 ). Roundworm is the 
most common helminth affecting children under 5 years of age (Trang et al.,  2007 ; 
Verle et al.,  2003 ), although one study found a very high frequency of whipworm 
and roundworm in children by 5 years of age (Needham et al.,  1998 ), while hook-
worm was present in lower rates in young children but at increasing levels with 
increasing age (Needham et al.,  1998 ; Verle et al.,  2003 ). 

  Malaria   is a particularly important disease in terms of both child and adult health, 
and potentially played a major role in the depressed levels of childhood health in 
 Vietnam  . Malaria is a parasitic infection caused by the protozoan  Plasmodium  spp. 
transmitted by female  Anopheles  mosquitos.  P. falciparum  and  P. vivax  are the most 
common species of  Plasmodium  in Southeast Asia and  Vietnam   (Erhart et al.,  2005 ; 
Thang et al.,  2008 ). Symptoms of malaria include headache, fever and vomiting. 
Males appear to suffer more during blood stage malaria due to hormonal infl uences 
(Bernin & Lotter,  2014 ; Cernetich et al.,  2006 ), whereas females appear to have 
some level of immunity to malaria (Klein, Easterbrook, Lalime, & Klein,  2008 ); 
however, this is compromised during pregnancy (Reubin,  1992 ; Vlassoff & Bonilla, 
 1994 ). Pregnant women who contract malaria are more predisposed to anaemia and 
hypoglycaemia, and are more likely to suffer miscarriage, stillbirth, premature deliv-
ery, infants of low birth weight and maternal death (Chongsuphajaisiddhi,  1991 ). 

  Anaemia  , common in contemporary  Vietnam  , can be caused by defi ciencies in 
iron folate and vitamin A or B 12 , while other causes include chronic infl ammation, 
parasitic infections (including malaria and also genetic conditions that protect 
against malarial infection) or inherited conditions. The symptoms include fatigue, 
weakness and general cognitive impairments. Traditionally, the Vietnamese diet is 
low in bioavailable iron and high in absorption inhibitors, signifi cantly increasing 
the prevalence of iron defi ciency (Nguyen et al.,  2006 ). The Vietnamese environ-
ment has a high presence of parasitic intestinal pathogens that may increase anaemia 
risk. Anaemia is highest in women and children, particularly in pregnant women and 
children <2 years of age (Nguyen et al.,  2006 ). A study of school children in  Vietnam   
suggested that anaemia was high, although not necessarily associated with iron defi -
ciency, suggesting that other proximate causes, particularly coinfection with intesti-
nal parasites, were contributing to anaemia (Le, Brouwer, Verhoef, Nguyen, & Kok, 
 2007 ) and perhaps competing for essential vitamins. The youngest group of children 
at 5 years had the highest prevalence of anaemia, and boys had a higher prevalence 
of anaemia, and lower haemoglobin concentrations, than girls (Le et al.,  2007 ). 

 The last two sections have outlined (a) the extremely high frequency of both non- 
specifi c skeletal and dental lesions among the children of Man Bac, (b) associated 
high fertility rates and elevated child mortality, (c) a range of plausible diseases, all 
affecting modern Vietnamese and other Southeast Asian communities today, poten-
tially responsible for the elevated rates of childhood morbidity and mortality and (d) 
a series of symptoms ranging from debilitating to severe that individuals suffering 
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from these conditions would likely have suffered. All of these factors in combination 
strongly suggest (e) a clear case for health-related care, in many instances extended 
care, for the children of Man Bac.  

    Stage 3 of the Bioarchaeology of Care Model 

 The previous section indicates that poor childhood health, if not maternal health, 
would seem to be the expectation of Man Bac parents and carers from the outset. 
When dealing with non-specifi c signatures of poor and chronic ill health it is neces-
sarily diffi cult to infer specifi c sets of care models. It is fair to say that a majority of 
Man Bac children would have required an elevated level of care and nurturing 
beyond that normally provided to non-ill children of an equivalent age cohort in this 
community. For particularly young children, perinates through to 1 year-olds, extra 
care would likely have not been noticeably elevated over and above the level of care 
and nurturing any healthy infant would receive as a matter of course, given the 24/7 
attention healthy infants normally receive. There may have even been an expecta-
tion of a poor outcome in the case of poor perinate health, which may be refl ected 
in the reduced mortuary investment in such children (such a fatalistic approach is 
discussed below with reference to an African ethnographic case study). For less 
altricial children care requirements would have been differentially elevated over and 
above normal care and nurturing requirements, and presumably the more precocial 
the child the greater, or more obvious, the extra care investment required. The sheer 
level of poor subadult health in this community, much of this potentially being asso-
ciated with fevers, diarrhoea, dehydration, lethargy, listlessness and varying degrees 
of pain, may have necessitated a community-level response to care requirements 
(the idea of a community level involvement in care is discussed in the second part 
of the Stage 4 bioarchaeology of care analysis below). 

 It is also worth noting the potentially synergistic effects between normal parental 
care and nurturing behaviours and negative health outcomes and/or negative inter-
vention outcomes. For instance, weaning and the introduction of solids may have 
been a factor that catalysed or facilitated certain childhood illnesses at Man Bac, as 
well as exacerbated a child’s physiological responses to the pathogens responsible 
for a given illness. In a similar vein, particular cultural behaviours, for instance food 
taboos that were either gender or age based, may have facilitated or exacerbated a 
range of childhood illnesses. Oxenham ( 2001 , p. 377) notes:

   Food taboos, prohibitions and avoidances are common in many societies, present and past 
… [and] … many of these food prohibitions can occur even in the face of a great variety and 
abundance of food-stuffs. Furthermore, pregnant and postpartum mothers are commonly 
the target of these food taboos and avoidances.  

   In terms of  weaning  , or the process of the reduction in  breastfeeding   in combination 
with the introduction of solid foods (which can take place over a shorter or longer 
period of time), the Man Bac peak in childhood mortality at or around 18 months (with 
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a range of between 1 and 2 years of age) is intriguing. If weaning, or some other 
unknown cultural behaviour, is in part responsible for this peak in child mortality, it 
suggests that a major change in the care relationship between parent and child may 
have triggered the need for an increase in  health  care-related activities. Instead of a 
reduction in the intensity and necessity of normal parental care and nurturing the oppo-
site occurs, which may also have had negative health consequences for the primary 
carer. An examination of Gray’s ( 1996 ) ethnography of weaning practices among the 
nomadic Turkana pastoralists of Kenya may have some relevance here. 

 Gray ( 1996 ) noted the very early introduction of non-breast milk foods, a prac-
tice beginning around the middle of the fi rst post-partum month that saw different 
foods introduced as the infant developed, and a relatively abrupt cessation of breast-
feeding, often around 18 months old, was traumatic both for the mother and the 
infant. Gray ( 1996 , p. 455) also noted that ‘[d]uring their fi rst 15–18 months, 
Turkana children are in almost constant physical contact with their mothers…’, but 
that this behaviour changes markedly at around 18 months, often in association with 
a new pregnancy. The reasons for cessation of breastfeeding aside, Gray ( 1996 , 
p. 457) suggests that the decision to introduce non-breast milk foods so early and in 
a continuous and staged manner is a trade-off between the energetic benefi ts of food 
supplements and the lower risks of disease associated with exclusive breastfeeding. 
Meehan and Roulette ( 2013 ) have forwarded a similar argument in explaining early 
supplementation of breast milk by the Aka, central African foragers. Moreover, 
Gray ( 1996 , p. 458) notes, in the context of an adaptive scenario, that:

   Mothers apparently believe that they can do little about infant exposure to illness and dis-
ease, but they might nevertheless have some effect on infant susceptibility or recovery by 
ensuring positive energy balance in young children for as long as possible.  

   However, Gray ( 1996 , p. 459) suggests that ecological uncertainties this com-
munity has to deal with on a day-by-day basis ensures a variability in maternal 
responses to weaning and that, ‘[u]ltimately, high fertility is the best strategy where 
survival cannot be assured’. 

 Clearly, we cannot know what maternal strategies were invoked 4000 years ago 
in northern  Vietnam  . Notwithstanding, both Man Bac and these Turkana pastoralists 
experienced ecologically volatile environments, high disease loads, elevated levels 
of  infant morbidity   and  mortality  , and perhaps similar ages of weaning. Minimally, 
the Turkana experience provides one possible scenario for approaching an under-
standing of infant health and the potential consequences of decisions relating to 
weaning at Man Bac. 

 Before moving onto the Stage 4 discussion of the bioarchaeology of care it is 
worth noting, in the context of the discussion of weaning, that the fi rst appearance 
of nephrite beads with children’s burials occurs during the peak period of  infant 
mortality   and, presumably, a peak period of morbidity as well, if we assume an 
absence of specifi c skeletal signatures for most childhood illnesses at Man Bac. 
Minimally, the death of a child at this stage of their development would have been 
particularly psychologically traumatic for parents or carers, a feeling expressed in 
the mortuary treatment the child received. However, can we take another step and 
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infer that this was a particularly important biosocially constructed stage in an 
infant’s life cycle? A life stage that may have been recognised in terms of cognitive 
and physical development, risk of death and, perhaps, culturally prescribed behav-
iours such as a (terminal?) stage in the weaning process? 

 We have seen in this discussion that the age, or developmental stage, of a child 
will potentially inform the nature and level of health-related care within the context 
of the type, severity and duration of a child’s illness. We have also explored the pos-
sibility that carers made decisions about their children,  sick   or otherwise, in terms 
of a form of cost-benefi t analysis, with a potentially complex interplay between the 
needs of the child and the requirements of the mother and the community at large. 
This, of course, does not trivialise the enormous emotional, psychological and even 
physical investment carers had in their charges, but rather reifi es these motivations 
into operationally viable (if not adaptive) behaviours. The next stage of this discus-
sion is clearly to explore the issue of agency.  

    Stage 4 of the Bioarchaeology of Care Model 

 Tilley ( 2015 , p. 177) notes that ‘[t]he central premise of Stage 4 analysis is that the 
behaviours making up the giving and receiving of health-related care express the 
 agency   of all concerned, and that this agency has the potential to illuminate aspects 
of group and individual identity’. Clearly the aims and motivations of health-related 
care in the context of children will be inextricably intertwined with the underlying 
(whether biologically and/or culturally based) aims and motivations of normal paren-
tal care and nurturing. Moreover, the question of agency, or choice if you like, in the 
context of the health-related care of a perinate or even 18 month old is perhaps moot 
from the perspective of both carer and care-receiver. The same argument can be plau-
sibly applied to a child of any age, although agency may play a more substantive role 
in the dialogue between carer and care-receiver the older the child is. 

 Indeed, agency can be explored in the context of older children at Man Bac in as 
much as there is ample evidence for children engaging in important social and eco-
nomic roles from a very early age (see discussion of this regarding Man Bac  children 
in Oxenham,  2012 ; Oxenham et al.,  2008 ). Moreover, the introduction of tools 
within mortuary contexts at around 4 years of age and the presence of a mortality 
peak at this age is intriguing. Increasing social and economic responsibilities at this 
age, in concert with increased levels of mobility and potentially reduced supervision 
due to normal nurturing care being diverted to younger (ill?) children, may be rele-
vant here, albeit in the sense of negative agency outcomes. Notwithstanding, the 
issue of agency was specifi cally explored, to some extent, with the case of MB9 
(Tilley & Oxenham,  2011 ), although the issue of MB9’s agency during the early 
(childhood) stage of his condition was not explicitly addressed in this paper. 

 From a community level perspective (see discussion of this below), particularly 
in the context of children’s health-related care, agency will be a diffi cult issue to 
address. However, it can, and has been, explored in the context of the mortuary 
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treatment of children at Man Bac. In work based on approximately half of the current 
Man Bac assemblage, Oxenham et al. ( 2008 , p. 204) concluded that:

   In what is otherwise a relatively egalitarian community, deferential mortuary behaviour 
may be indicative of choice in individual mortuary treatment open to parents and/or carers 
of deceased children. As long as certain conventions were maintained, relatives of dead 
children may have had considerable fl exibility in what was interred, if anything at all, with 
their young . 

   Looking at a much enlarged sample, we see no need to change our opinion. If 
agency, if only in terms of choices in how to grieve, is diffi cult to explore in the 
context of a bioarchaeology of children’s health-related care, and aims and motiva-
tions are likely universal to some degree, can a population approach to children’s 
health and care provide any surprises? We would suggest it can, and that Man Bac 
is important in showing what must have been a community-wide response to the 
care and support of, and subsequent grieving for, severely ill children, even if in 
each circumstance this response was only enacted by a small number of caregivers. 
At a minimum, this community was psychologically equipped to deal with and 
respond to extremely high levels of childhood morbidity. Rather than respond nega-
tively to poor childhood health outcomes, which the sheer number of subadult 
deaths attest to, they treated their dead children with respect and imbued them with 
individual identities, some based on gender and others on age cohort. In this sense, 
they provided even the youngest children with their own agency, even if one that the 
children themselves were unable to exercise directly. 

 We have referred to the idea of ‘community level’ responses in both the Stage 3 
and 4 components of the bioarchaeology of care model. Here we explore this idea 
in a little more detail. Clearly this is a speculative exercise, but it may provide 
another avenue through which we can approach an understanding of a bioarchaeol-
ogy of care for children in ancient Man Bac. We have discussed agency in terms of 
the immediate carers and the cared-for children within a framework of individual 
and/or family responses to both the living sick child and the dead child. However, 
we now wish to explore what community level care might have been like, if indeed 
such a thing existed some four millennia ago in  Vietnam  . 

 The implicit assumption for health-related care of children in this chapter has 
been that parents or family members performed the required care. It is not a stretch 
to assume that older children, siblings and other genetically or affi nally related chil-
dren, were also involved to a greater or lesser extent in the care of sick children. In 
this context it is important to remember, as stressed by Meehan and Roulette ( 2013 , 
p. 113), that ‘…cross-culturally, humans cooperatively rear children … and non- 
maternal caregivers are active feeders of infants and young children’. Clearly,  allo-
parenting   in all its forms (sibling, aunt, father, grandmother and non-genetically 
related family and community members) has the capacity to affect infant health 
both positively and negatively, but can also impact on the degree of agency of the 
parental carers themselves. Alloparenting aside, an intriguing question is: were 
other community members specifi cally involved in the care of sick children at Man 
Bac? A way in which non-family members may have been involved with the care of 
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ill children is in the context of individuals tasked with specifi c forms of medical care 
and/or assistance in the care of mothers and infants. Midwifery is perhaps one ave-
nue through which such non-family-related care could have occurred. Writing on 
the case of Lucretia, a late nineteenth century African-American  midwife  , Wilkie 
( 2003 , pp. 140–141) notes:

   As a midwife, she was able to support herself transmitting the knowledge of her fi rst and 
truest profession, motherhood … Lucretia would have been teaching pregnant women how 
to care for themselves during pregnancy, what to expect during the ordeal of childbirth, 
and, afterward, how to care for their newborns. After experiencing 11 pregnancies … and 
enduring the deaths of six of her children … Lucretia was also especially able to respond 
empathetically to women who experienced the loss of pregnancies or babies.  

   Knowledge gained through experience, as well as through some form of training 
from older women in the community, would have provided our hypothetical mid-
wives in ancient Man Bac with both practical skills and a sense of empathy for those 
they cared for. Marland ( 1993 , p. 1) notes ‘…it is generally recognised that the 
midwife has been with us since biblical times, and that midwifery is the oldest 
female occupation and without doubt one of the most important’, although we 
would suggest a much longer pedigree than biblical times. While the chief role of 
midwives, cross-culturally, has been to attend to pregnant women and assist in 
births, their role in eighteenth century Italy, for instance, also included consultations 
regarding ‘irregular menstrual cycles, breastfeeding, sterility, rape or venereal dis-
ease’ (Filippini,  1993 , p. 155). 

 Assuming midwifery in some form was a part of the social fabric of  Neolithic   
communities in  Vietnam  , would their skills or knowledge have extended further 
than pregnancies and deliveries? Knowledge of women and ‘women’s maladies’ in 
general would have made midwives an important resource in a community like Man 
Bac. They may have had knowledge of a range of remedies (  materia medica   ),  thera-
pies   and interventions to treat both general and specifi c medical problems. There is 
a long history for the effective use of various plant, animal and mineral remedies as 
 contraceptives  ,  abortifacients   and  emmenagogues   (Riddle,  1992 ), while the use of 
herbal remedies in general dates back to at least 1100 BCE in East Asia (Leung, 
 2006 ). Little is known of potential drug therapies in  Neolithic    Vietnam  , although the 
use of betel nut has been suggested as a therapy for the pain associated with rampant 
childhood caries at Man Bac (Oxenham et al.,  2008 ). Notwithstanding the cross- 
cultural diversity in approaches to pregnancy and childbirth (see contributions in 
Davis-Floyd & Sargent,  1997 ), we suggest it is not such a stretch in credulity to 
believe that women fi lled the role of midwives at Man Bac some 4000 years ago. 
Moreover, the incredibly high rates of subadult morbidity and mortality would have 
ensured such specialists, if indeed they existed, were kept very busy and were well 
respected in this community (a question many may wish to ask of other prehistoric 
communities) .   
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    Conclusions 

 At the outset we stated that we wished to explore the idea of a bioarchaeology of care 
of children, and not necessarily attempt to develop a child-specifi c version of this 
approach. We delved into a number of issues, including the diffi culty in distinguish-
ing between normal parental nurturing and health- related care in the case of infants, 
and the fact that parental nurturing, and even pregnancy itself, can negatively impact 
on the health of mother and child. We also stressed that the way in which we defi ne 
the subject of interest (i.e. the children) will mould the sorts of questions we can ask, 
the nature of the evidence we can access, and the inferences we may be able to make 
about health-related care of children in the past. Much of the substance of our discus-
sion, however, was in the context of an extended case study focussing on the children 
of Man Bac, for the most part perinates through to 8 year-olds, representing the 
extremities of the more altricial to more precocial spectrum. 

 This case study effectively employed the stages outlined by Tilley as a frame-
work in which to investigate health-related care of children in the past. The way in 
which Stage 2 of the bioarchaeology of care model is approached is clearly crucial 
in a model that was originally, and explicitly, designed to deal with adults. The 
younger the child the more diffi cult it will be to tease out specifi c health-related care 
from normal parental nurturing care. This will also be the case with the identifi ca-
tion of serious physical disability in infants. Notwithstanding, the Man Bac example 
has demonstrated that inferences regarding health-related care can be made (at both 
Stages 3 and 4 of the model) even with respect to perinates and infants, where the 
rates of subadult morbidity and mortality are so high that one can only conclude a 
serious impact on the community and, potentially, a community-level response. 

 The Man Bac example has also demonstrated the importance of interpreting 
potential responses to subadult health and disease in the context of mortuary behav-
iour. We must be alert to any demographic signals in our cemetery samples that 
correlate with changes in the way in which children were treated in death. Clearly, 
while correlation does not equate with causation, it does provide a starting point for 
investigating behaviours that may have been infl uenced by the rate and nature of 
subadult illness and death in the past. Similarly, we also need to be aware of the 
potential for synergistic interactions between subadult morbidity and mortality and 
‘normal’ parental nurturing care: timing of the introduction of non-breast milk foods 
and weaning behaviours are a case in point. It is not necessarily the case that all 
facets of parental nurturing care will necessarily be in the immediate interests of the 
child in question, with adults having their own agency in terms of the decisions they 
make as carers (e.g. redirecting resources to a new pregnancy as a way to offset 
increased chances of existing  infant mortality).   The care of sick children will clearly 
add to the psychological and physical burden on a carer already potentially stretched 
with the demands of normal nurturing care. It would be unrealistic to suppose that 
carers in such circumstances are not constantly making decisions regarding the dis-
tribution of fi nite resources and the probabilities of return for expenditure, even in 
the face of an overwhelming emotional investment in their charges. 
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 The bioarchaeology of care model can be very effectively trained on children of 
all ages. However, children are quite clearly not adults, and the sorts of inferences 
we can make about them in the context of each stage of the care model will be heav-
ily dependent on their age, their particular illness or disability, and the community 
and environment in which they existed.      
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    Chapter 12   
 Growing Old: Biographies of Disability 
and Care in Later Life                     

     Rebecca     Gowland     

          … the contamination of life by death  (Kristeva,  1982 , p. 149) 

      Introduction 

 Our bodies are ever-changing entities – in childhood we undergo rapid growth and 
development; in adulthood we continue to renew and remodel during the process of 
 senescence  . Within the Western world, age is conceptualised chronologically, but it 
is experienced and lived through our bodies: the reality of time is crystallised through 
our own wrinkling skin, greying hair and  embodied   interactions with our peers and 
other generations. Perceptions of our corporeal selves are dictated by social mores 
and behaviours deemed appropriate to our life course stage: we are aged by culture 
as much as we are by the passing of time (Arber & Ginn,  1991 ; Brogden,  2001 ). 

 However, the process of senescence also introduces biological constraints of 
frailty and forces a tangible, embodied, confrontation with the reality of time’s pass-
ing (Hockey & James,  2003 ). As Wendell ( 1996  ,  p. 18) states ‘[u]nless we die sud-
denly … most of us will live part of our lives with bodies that hurt, that move with 
diffi culty or not at all, that deprive us of activities we once took for granted’. Pain 
and impairment are expected sequelae of  old age   and are the source of visceral fear 
concerning the ageing process in contemporary society: we are the ‘impaired in 
waiting’ (Gilleard & Higgs,  2010 ). For example, the BBC recently reported (3rd 
May  2015 ) the story of a nurse, Gill Pharoah, aged 75 years, who, though still 
healthy, travelled to Switzerland for an assisted death, because of her fear of  impend-
ing  frailty. She wrote: ‘I simply do not want to follow this natural deterioration 
through to the last stage when I may be requiring a lot of help’. Such anxieties are 
not exclusive to the modern industrialised world, but are also expressed in historical 
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and ethnographic sources (see Brogden,  2001 ; Pelling & Smith,  1991 ; Thane, 
 2000 ). For example, in the fi rst century AD in Rome, Seneca writes:

   Just as a ship that springs a leak, you can always stop the fi rst or the second fi ssure, but 
when many holes begin to open and let in water, the gaping hull cannot be saved; similarly, 
in an old man’s body there is a certain limit up to which you can sustain and prop its weak-
ness. But when it comes to resemble a decrepit building – when every joint begins to spread 
and whilst one is being repaired another falls apart – then it is time for a man to look about 
him and consider how he may get out  (Seneca  Ep. 30.1–2 , cited in Cockayne,  2003 , p. 51). 

   Given the likelihood of impairment in older age, it is worthwhile considering 
past perceptions of old age and disability within the context of caregiving. 
Deteriorating health requires a creeping and continuous renegotiation of self and an 
increasing reliance on social networks to mitigate ‘risk’ and prevent increasing 
 frailty   from becoming disabling (Gilleard & Higgs,  2010 ). Kinship relationships are 
the primary source of informal caregiving in later life. It is therefore important to 
consider the changing relationships between  family   members over time and the shift 
in caregiving responsibilities and needs throughout life’s unfolding (Aitkin & 
Griffi th,  1996 ). 

 In today’s  ageing   society, impairment has become a normalised facet of old age; 
one is not disabled, merely ‘elderly’ (Priestley,  2003 ). As a consequence, the  elderly   
have largely been excluded from the disability literature, which has tended to focus 
on the  social exclusion   and experiences of young and middle-aged disabled adults 
(Priestley,  2003 ). Archaeological studies of disability have likewise rarely consid-
ered impairment in old age, though this stems from an overall neglect of this demo-
graphic in studies of the past, rather than  disability politics   (Gowland,  2007 ,  2015a ). 

 This chapter adopts a life course approach to care in the past in order to better 
understand the potential impact of disability for older individuals and their 
caregiver(s). This is a theory-led chapter, which draws primarily upon the disability 
studies and sociological literature situated within present-day contexts. Whilst our 
contemporary demographic and social context may be far removed from many past 
societies, such literature still provides useful insights into the interrelationship 
between disability, caregiving and  identity   in later life. The chapter is structured 
around three key areas that have relevance for the theoretical development of a bio-
archaeology of care and the Index of Care instrument (see Chap.   2    , this volume). 
Firstly, it considers the importance of including a perspective on  elder care   in the 
context of the  life course  , senescence and the treatment of chronic disease; sec-
ondly, it emphasises the interrelationship between age identity and expectations of 
 performance   when interpreting concepts of disability; and thirdly it poses questions 
regarding the identity of the ‘invisible’  carer  (s) – largely ignored in current accounts, 
in which the interpretive gaze is fi rmly directed at the sufferer, or within palaeopa-
thology, on the  disease  process. The bioarchaeology of care approach specifi cally 
urges a focus on the implications of caregiving for gaining a greater understanding 
of the community in which care occurs (Tilley, Chap.   2     this volume), but has not 
explicitly explored the identity of specifi c caregiver(s). Before examining these 
 factors, it is worth fi rst considering concepts of ‘age’, ‘old age’ and ‘embodiment’ 
in studies of disability, both past and present.  
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    Old Age in the Social Sciences 

 Age is a unique form of identity, because it is a cumulative, rather than an exclusive, 
identity. While we may know what it is to possess either a male or female identity, 
we have each experienced childhood, adolescence or any younger form of our-
selves. Humans are somewhat unusual in that we ‘remember our past and worry 
about the future’ (Crews,  2003 , p. 1). Further, what happens to us during these 
younger periods may have implications for both physical and social trajectories in 
later life. For example, the implications of early life adversity for chronic disease 
risk in adulthood ( Developmental Origins of Health and Disease hypothesis  ) is cur-
rently subject to a great deal of medical and social health research (e.g. Barker, 
Eriksson, Forsén, & Osmond,  2002 ; Gowland,  2015a ). Indeed, epidemiologists are 
increasingly adopting a life course approach to the study of disease prevalence and 
risk (Davey,  2011 ). Likewise, the skeleton does not represent a snapshot in time, but 
rather a selective accumulation of life experiences which impact upon the chemical 
and morphological structure of the bones. This temporal component of the skeleton 
is explicitly harnessed through the osteobiographical approach, which has proven to 
be theoretically fruitful for skeletal analyses (e.g. Robb,  2002 ), including studies of 
past care (e.g. Tilley & Oxenham,  2011 ). Likewise, it is useful to consider percep-
tions of elder impairment and care from a relational and biographical perspective, 
rather than as ‘a moment in time’. The elderly skeleton represents a life lived, con-
taining skeletal and biographical echoes of a person’s childhood as well as later 
phases of their life (Gowland,  2015b ). 

 The elderly body in the modern industrialised world is currently the preserve of 
medical gerontologists, concerned with biomedical interventions aimed at mitigating 
the natural processes of bodily decay (Pickard,  2014 ). Since the 1970s there has been 
an increasing medicalisation of age-related processes, such as the  menopause  , which 
is regarded as a ‘condition’ – existing outside of culture – requiring ‘treatment’ 
(Ferguson & Parry,  1998 ). It has been argued that the older body has been subjected 
to an ‘othering’ in biomedical models in which old age and disease may be regarded 
as synonymous (Pickard,  2014 ). By contrast, and again until recently, sociologists 
failed to engage with elderly bodies, instead examining old age as a culturally situ-
ated phenomenon alone (i.e. in relation to factors such as mandatory retirement) 
(Twigg,  2004 ). It has been argued that sociologists (in common with proponents of 
the social model of disability) have been guilty of writing the body out of their 
accounts of old age: fearing that to consider the ageing body would be retrogressive – 
returning to a/the position of biological determinism (Twigg,  2004 ). However, since 
the 1990s there has been a move to re-insert the physical body into discourses of 
identity, including ageing, and this has had profound implications for bioarchaeologi-
cal interpretations (Gowland & Thompson,  2013 ; Shilling,  1993 ; Sofaer,  2006 ). 

 The physical reality of the ageing body is now emerging as a prominent force in 
accounts of elderly experiences and identities. As Twigg ( 2004 , p. 66) argues, ‘we 
need to give weight to the complexity and plurality of social and cultural meanings 
that have and do adhere to the bodily, recognizing the ways in which the body and 
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bodily experience are constituted in and through discourses’. By considering life 
course stages such as old age in relation to biological remains, we are not returning 
to a position of biological determinism, but are instead acknowledging the ‘tripartite 
relationship between social environment, human  agency   and the body’ (Hockey & 
James,  2003 , p. 135). In gender studies, a clear distinction is usually maintained 
between sex as a biological construct and gender as a social construct. While this 
separation between sex and gender has long been critiqued, it serves a useful discur-
sive purpose and is generally maintained in bioarchaeological studies (see Sørensen, 
 2000  and Sofaer,  2006  for a discussion). Likewise, the infl uence of cultural beliefs 
and practices on the physical body in terms of the timing of age-related ‘biological’ 
changes, or the manifestation of symptoms of illness are potentially profound. The 
fi eld of  medical anthropology   is producing some interesting results concerning the 
interrelationship between biology and culture in this respect. For example, amongst 
the traditional Inuit males, a hunting lifestyle necessitates a high degree of physical 
fi tness. However, once their sons become adept hunters and they are able to reduce 
their own hunting activities, they experience disproportionately rapid physical dete-
rioration (Beall,  1984 , pp. 87–88). The timing of this physical  degeneration   can only 
be understood with reference to the particular cultural context (Gowland,  2006 ). 

 Senescence and decrepitude have long been important identifying features of the 
elderly, past and present (Brogden,  2001 ). In today’s society, which fetishises the 
youthful body – the smooth, taut, unblemished skin, and the ability to engage in 
fl uid and expansive bodily movements – this is particularly problematic. Within this 
context, the  denigration   of the elderly body appears to be inevitable, and it is often 
regarded as: ‘not only functionally problematic but also aesthetically offensive’ 
(Pickard,  2014 , p. 1285). Negative attitudes towards the elderly within contempo-
rary society are thought to have increased with industrialisation and modernisation 
(Cohen,  1984 ). The decline in oral tradition following modernity resulted in a 
replacement of the authority of the ‘elders’ with political and jural systems (Halperin, 
 1984 ). It would be wrong, however, to infer that the elder members of past com-
munities were consistently treated with greater respect (Foner,  1984 ; Halperin, 
 1984 ; Shahar,  1997 ). Texts from both the ancient and medieval worlds supply nega-
tive descriptions of physiological decline in old age and expressions of repugnance 
towards the ageing body – often the subject of grotesque parody (Parkin,  2003 , 
 2011 ; Pelling & Smith,  1991 ). Ethnographic studies have also highlighted examples 
in which the impaired ageing body comes to be regarded as problematic and burden-
some (Brogden,  2001 ). For example,  death-hastening   behaviour towards elders who 
become impaired, including direct homicide, as well as more passive forms of 
 euthanasia   such as the withdrawal of care, or failure to provide sustenance or 
warmth, are well documented in many communities, even those which venerate 
elderly people (see De Beauvoir,  1973  and Brogden,  2001 , for examples). Indeed, 
elderly people may be active agents in hastening their own deaths, often through 
refusal to eat, drink or receive medicine. Their motives are variable, but range from 
concern with being a burden to their loved ones to deeming their quality of life to 
be no longer endurable, due to either physical pain or social isolation (Simon,  1989 ). 
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 Gilleard and Higgs ( 2011 , pp. 137–138) argue that the ageing body is a source of 
abhorrence and fear, in part due to bodily decline, but also because of the proximity 
of old age to death. However, the fi nality of death, whilst a feature of modern secu-
lar society, is not a concept shared by all cultures in the past, for whom death may 
have marked a transition towards another, potentially more desirable, state of being. 
Within such cultures, the end stage of life may have been more greatly valued 
 because  of its proximity to death and spiritual transcendence (Gowland,  in press ). 
The following will examine concepts of old age and the life course in more detail 
before discussing the relevance for studies of disability and care in the past.  

    A Life Course Perspective on Care 

    Old Age and Identity 

 The application of the Index of Care to skeletal remains requires an osteobiographi-
cal approach, whereby an individual’s impairment in terms of disablement is inter-
preted in relation to information obtained about their life history (e.g. Tilley & 
Oxenham,  2011 ). The life course can be conceptualised as a series of ‘life pathways’ 
and transitions over the trajectory of life from conception to death (Marshall,  1996 ; 
Moen,  1996 , p. 181). It recognises the fl uidity and intersectionality of identities 
throughout life; for example, gender identity is contingent upon life course stage. It 
is important to consider factors such as status, gender and age within ‘bioarchaeol-
ogy of care’ discussions, because they infl uence the conferment of the identity ‘dis-
abled’ in the presence of an impairment. In respect to older individuals, through 
language and imagery, the elderly have become both feminised and infantilised in 
the modern consciousness; transformations linked in that they serve to reinforce an 
illusion of weakness, dependency and low status (Arber & Ginn,  1991 ; Hockey & 
James,  1993 ). Feminisation occurs in part because the majority of the very old are 
in fact women, but primarily because those same social characteristics previously 
used to disparage women are ascribed to the older males as well (i.e. dependent and 
weak) (Ginn & Arber,  1995 ). It has been argued by Arber and Ginn ( 1991 , p. 18) 
that parallels can be drawn between the social construction of women as the weaker 
sex, and the construction of negative aspects of old age. 

 Confi nement to the domestic sphere, and the loss of rigidly defi ned  gender   roles, 
have contributed to the blurring of gendered identities with age (Ginn & Arber, 
 1995 ). Age frequently becomes the overriding defi ning characteristic of the elderly, 
often asserting a primacy over gender (Moen,  1996 , p. 181). In fact, many anthropo-
logical accounts attest to a culturally androgynous state for older women (e.g. Cole, 
 1992 ; Coles,  1990 ; Rasmussen,  2000 ). For example, in Samoa, the strongly adhered 
to male/female avoidance patterns that begin at  puberty   between brother and sister 
no longer apply when women become old (Holmes & Holmes,  1995 , p. 84). Such 
cultural androgyny does not necessarily coincide with menopausal change, but is 
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more often connected to social factors that are only indirectly related to age, such as 
the marriage of a child or widowhood (Rasmussen,  1987 ). The same is also true for 
males, who in later life may assume roles more intimately connected with the domes-
tic sphere. For example, Fijian men in the earlier part of the last century took on a 
range of domestic chores with old age and lavished greater time and affection on 
their wives (Quain,  1948 ). In some contexts, this loss of gender identity may lead to 
enhanced status and power, while in others it leads to  marginalisation  . It has been 
argued, for example, that elderly females in the ancient world were regarded as dou-
bly disempowered, fi rstly because of their sex and secondly because of their age 
(Parkin,  2003 ). Similar observations regarding elder females have been made for 
societies across the world today (e.g. Rudkin,  1993 ). Of course there are no univer-
sals, and amongst the !Kung older women are granted the power to express their 
sexuality more overtly (Holmes & Holmes,  1995 ). Likewise, older woman in medi-
eval and classical literature are often caricatured as sexually salacious. Older age can 
be a positive and empowering experience, freeing women from the more rigid social 
conformity that constrains the agency of their younger counterparts. 

 A life course approach also recognises the cumulative nature of individual biog-
raphies; in other words, it explicitly considers the way in which identities and expe-
riences in early life may impact upon later stages (Hockey & Draper,  2005 , p. 43). 
This is a departure from the earlier ‘life cycle’ approach to age, because one’s iden-
tity and physiology at any moment in time is borne out of earlier phases, which may 
have diverging effects on individual trajectories. The above has highlighted the fl u-
idity of gender and status identity throughout the life course. The relevance of this 
for studies of disability and care provision in the past will be explored further below.  

    Disability and Biography 

 Disabilities may be acquired at any stage in the life course, through accident or 
disease; symptoms may be chronic and degenerative, or transient and episodic. Our 
age and social identity at the time of impairment, however, is signifi cant in terms of 
the impact of the illness and injury on an individual’s identity and the provision of 
treatment (Priestley,  2003 ). In part, this relates to the fact that an individual’s roles 
and ‘contribution’ –  expectations  of them – are contingent upon age norms. Infants 
and children are  expected  to be engaged to a different degree in economic activities 
(within the household or wider community) when compared to adults. Likewise, the 
roles of the elderly are  expected  to differ from younger adults. This is one of the 
reasons that the elderly are not considered truly disabled in current Western con-
texts – they are not excluded from the means of production on the basis of their 
impairment, they were already excluded because of their age. If we are to consider 
a life course interpretation with respect to the application of the Index of Care, then 
there are implications in terms of the category of ‘essential activities of daily liv-
ing’, which are life course dependent. For example, an infant is not expected to 
wash or feed themselves, but an adult is. Care of an impaired infant may therefore 
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be more ‘acceptable’ than for a similarly impaired adult. Likewise, ‘instrumental 
activities’ are contingent upon the identity and the age of the impaired individual 
and the social norms that pertain to these. 

 An impaired adult may once have been an impaired infant and child, or they may 
have acquired the disease later in life. The social implications of, for example, a 
chronic congenital disease may not be particularly signifi cant during infancy when 
dependency is the norm, but may become increasingly apparent as more normative 
developmental milestones are missed during childhood and into adolescence. 
However, in such cases, caregiving decisions do not derive from societal reactions 
to, for example, a chronically ill adolescent, but have developed out of earlier, more 
 normative  caregiving of the impaired individual as an infant, which has then evolved 
to accommodate the increasingly  non-normative  physical state of the growing child. 

 Illness or frailty acquired during adulthood may ‘strike down’ someone who had 
been a physically active and vibrant member of the community. This could precipi-
tate an altered identity, but one that is contingent upon a pre-impairment persona. 
High status and extensive social networks may serve to ameliorate any disablement 
or stigma. There is therefore a dialectic between impairment and the identity of the 
individual, with each infl uencing the impact of the other in terms of disability. 
Diseases themselves have a social identity: they may be perceived to refl ect immo-
rality or impurity, or be associated with activities that are regarded as either high or 
low status. However, a particular disease or impairment may be regarded differently 
depending on the social identity of the sufferer. For example, a leprosy sufferer from 
the high status burial ground of St Marylebone in London received a normative and 
inclusive burial, and was the recipient of (at that time) sophisticated and expensive 
medical treatment and subsequent care in the form of a successful amputation 
(Walker,  2009 ). The wealthy status of the individual prior to impairment resulted in 
a reduction in the social stigma of the disease. Similarly, in present-day Nepal, high 
status individuals suffering from leprosy have the resources of their families to draw 
upon in order to counteract social stigma (Hyland,  2000 ). 

 Males and females may have different experiences of disability as a consequence 
of societal norms regarding  gendered performance   and activity (Shuttleworth, 
Wedgewood, & Wilson,  2012 ). Different patterns of response by men and women 
with the same impairment (e.g. social withdrawal) may be due to societal percep-
tions regarding how well they are able to embody cultural norms of masculinity or 
femininity. The concept of ‘ performativity’   has been particularly important in femi-
nist research (Butler,  1990 ) and has implications for perceptions of disability 
(Pickard,  2014 ). Disabilities that impinge upon gendered or age-related activities 
may induce a loss of perceived femininity or masculinity. However, gendered 
 performance is also life course specifi c; roles change as individuals grow up and 
grow old. This is important, because activities defi ned as ‘instrumental’ in the Index 
of Care approach (Chap.   2    , this volume) are contingent upon the identity and the age 
of the impaired individual, and the social norms that pertain to this stage. For exam-
ple, ‘reproduction’ may be considered an ‘instrumental activity’ for a young adult 
women. Infertility therefore may be a signifi cant impairment for a woman of this 
age, but would be expected for an older woman. 
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 In modern disability studies there has been an emphasis on the extent to which 
an impaired individual is able to participate in the ‘economic means of production’. 
A young and middle-aged adult should be a ‘productive’ one, and this is tied to their 
social worth. If productivity is inhibited due to physical impairment, then ‘accom-
modation’ must be made for him/her by the other members of society if the indi-
vidual’s survival is to be ensured (Chap.   2    , this volume). A disabled individual may, 
in fact, become perceived as more  normative   with increasing age, when societal 
expectations regarding ‘performance’ and ‘abilities’ may become more closely 
aligned. So while an impairment may remain biologically static throughout an indi-
vidual’s life course, the ‘disability’ may be more fl uid in accordance with gendered 
and age-related societal expectations. Therefore a disabled person who becomes 
elderly, and an elderly person who becomes disabled, can experience very different 
social transitions. As Priestley points out, ‘impairment characteristics regarded as 
aberrant in younger bodies are often viewed as ‘normal’ in ageing bodies’ and thus 
disability identity is life course situated (Priestley,  2003 , p. 152). 

 Of course, what constitutes a ‘productive individual’ is culture specifi c, and this 
concept is not necessarily one which would apply to all populations or periods. 
Indeed, it has been linked to capitalist ideas of economic participation that have 
burgeoned since in the Industrial Revolution in the eighteenth and nineteenth centu-
ries. In actuality, many older people across cultures engage in vital child-rearing 
activities (i.e. care provision) and other roles that are confi ned to the domestic rather 
than the public sphere. In some societies these roles will be valued, whilst in others 
they may contribute to the liminal or marginalised status of the elder person – per-
haps more so for males, as the domestic context is traditionally a feminine domain 
in which roles are poorly valued. This marginal status may then infl uence the level 
of caregiving that the elder person receives. 

 A biographical approach to the understanding of impairments has been empha-
sised by a number of disability studies’ authors, including Bury ( 1982 ), who 
described the acquisition of chronic disease during adulthood as inducing a ‘ bio-
graphical disruption’  . In other words, the sufferers conceptualise their illness as a 
form of interference. The sufferers also come to terms with their illness through 
reference to their biographies, i.e. referring to specifi c triggers or occupations that 
predisposed them to the disease – often with no medical justifi cation (Sanders, 
Donovan, & Dieppe,  2002 ). With regard to the elderly, impairment is considered a 
biographical inevitability (Priestley,  2003 ). In relation to this, Sanders et al.’s ( 2002 ) 
study of older people’s experience of osteoarthritis noted that the disease was nor-
malised by the sufferers, and the debilitating effects downplayed. The authors state:

   respondents seemed to feel doubly disadvantaged in that they felt a degree of stigma in 
being disabled, and at the same time they were not viewed as being legitimately disabled 
because they were old. In other words, disability should be expected and accepted in old 
age  (Sanders et al.,  2002 , p. 239). 

   A further development in life course research relates to a greater awareness of 
the interdependence of life course trajectories and roles. It is important to consider 
this interdependence with regard to the impact of disability on social relationships 
and caregiving.  
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    Age and Carer Identities 

 Individuals are not monadic entities; strong interdependencies exist in terms of the 
life course trajectories of related individuals (Levy & the Pavie Team,  2005 , p. 6). 
The inter-connectivity of age identity is often not explicitly stated in studies of age 
in the past, instead archaeologists tend to focus on individual life courses and life 
stages as discrete and separate entities. Age transitions, such as marriage or widow-
hood, precipitate changes in social relationships, interactions and individual identi-
ties: ‘our identities, our sense of self … are all relational, refl ecting a variety of 
social networks, social capital and the contextual circumstances in which we live’ 
(Hendricks,  2012 , p. 227). 

 The age of an individual at the point at which they became impaired is signifi cant 
not only for the sufferer, but also in terms of care provision (see below) and sufferer/
carer dynamics. Impairment precipitates a shift in power relationships and creates 
new interactions around  dependency  . It is not only the sufferer that enters the world 
of the impaired, with potential repercussions for social agency; so too does the 
carer. The act of caring and the roles and performativity surrounding care provision 
can have a transformative (both positive and negative) impact on the carer. For 
example, in the UK in 2013 the Offi ce for National Statistics reported that there 
were currently a quarter of a million young carers (i.e. children caring for an adult 
relative), and this is thought to represent the ‘tip of the iceberg’. This is worth con-
sidering for several reasons, because ‘care’ tends to be viewed as an adult (often 
female) role. But if the mother of a young child becomes disabled and is unable to 
dress or feed herself, then there is often a reversal in caregiving: the cared for 
becomes the carer. Accounts of child carers often refer to the children as having to 
‘grow up too quickly’ or ‘miss out on their childhood’, suggesting that the act of 
provisioning care imbues the child with an adult identity. In this example, the moth-
er’s disability profoundly affects the identity of the child through his/her caring 
responsibilities. 

 The act of caring for a disabled person therefore also represents a ‘ biographical 
challenge’   to the carer (Chamberlayne & King,  1997 ). The carer/cared for relation-
ship is important to consider because it has implications in terms of both motives for 
caregiving and the effi cacy of that care. In current studies of disability in the past the 
carer is largely invisible: all eyes are instead upon the impaired person. Historical 
studies of family life and household composition in the past have tended not to con-
sider carer identities beyond roles such as motherhood. Within an archaeological 
context, accessing information on carer identity might be problematic, but would 
need to draw upon a range of evidence including settlement and household structure 
in addition to burial context. 

 Elderly individuals are more likely to be in a position of social and physiological 
dependency – i.e. requiring care from family, friends or neighbours. Over a person’s 
life course the identity of the carer will change, traditionally from parent, to spouse, 
to adult offspring and grand-offspring, though children are often carers for younger 
siblings and (as discussed above) may act as carers for impaired adults in either a 
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primary, or (more often) a supportive role.  Power   within families shifts and subverts 
throughout the life course: parents exercise power over their growing children, 
restricting and censoring behaviour, whilst in older age, role reversal may occur as 
parents then become dependent upon their adult children. It is important to consider 
the fact that carer/dependent relations are based on power imbalances, and have the 
potential to become abusive rather than supportive (Bennett, Kingston, & Penhale, 
 1997 ). Social networks are crucial to adequate elder care and, without them, the 
process of disablement may be accelerated (Bury,  1982 ). Frailty in old age is often 
linked to  social isolation  : an elderly person living alone is less likely to venture 
outside if they are in pain, or have mobility diffi culties. 

 The provision of care for elder members of past societies has rarely been exam-
ined in the archaeological literature (though see Gowland,  2015b ,  in press ). There is 
an inherent assumption that past societies lived in extended families and mutually 
supportive communities, in which ageing was a collective rather than an individu-
alised, risk. It is likewise often assumed that elderly people in the past were univer-
sally respected and would have been afforded care. However, this is unlikely to 
have been true of all past populations. In Roman Britain, households consisted of 
the nuclear rather than the extended family. In such cases, care provision would 
have been most often provided by adult offspring of the elderly individual. That this 
form of household structure was common at this time is supported by various forms 
of historical texts relating to the Roman world (see Parkin,  2003 ). Gowland ( in 
press ) highlights a number of cases in which the bioarchaeological evidence indi-
cates the marginalisation and even abuse of some elderly females from Roman 
Britain. For example, evidence of the liminal status of impaired older females was 
noted at the Romano-British cemetery of Watersmeet, Huntingdon, Cambridgeshire. 
At this site, two older females, both exhibiting severe and extensive osteoarthritis 
and one with an un-united fractured ulna, were buried away from the main cemetery 
and in non-normative burial positions (Gowland,  in press ). Indeed, Nicholson 
( 2006 ) even implies that one of them could have been buried alive (termed a ‘coerced 
burial’). The marginalisation of older impaired females within  Romano-British  con-
texts could refl ect a similar ‘cultural distancing’ and ‘structural dislocation’ from 
other ages groups that is evident in today’s society (Priestley,  2003 , p. 146). 

 Identifi cation of abuse in the archaeological record is problematic, but it is relevant 
to studies of care, because people in need of care, of whatever age, are vulnerable to 
abuse. As Hockey and James ( 2003 , p. 139) observe, ‘agency and choice imply an 
empowered or embodied individual. Yet our access to power is constrained by our 
physicality, our dependency and our relationships with others’. Hughes et al. ( 2012 ) 
demonstrated an increase in prevalence of  abuse   in disabled individuals compared to 
their non-disabled counterparts. In the context of  elder abuse   specifi cally, physical 
and cognitive impairments in the elderly person are likely to result in a substantial 
increase in the likelihood that they will be abused (Lachs & Pillemer,  1995 ). 

 Present-day categorisations of abuse include the terms ‘Passive Neglect’ and 
‘Active Neglect’ by a carer. These two categories are differentiated through the 
intent of the perpetrator and whether pain was infl icted purposefully or not (Wolf & 
Pillemer,  1989 ). Differentiation between these two forms of carer neglect would be 

R. Gowland



247

particularly problematic in an archaeological context. Indeed, cases of  neglect   per 
se are diffi cult to decipher from skeletal remains, because they are likely to lead to 
archaeologically invisible forms of death such as starvation, or dehydration. In an 
immobile elderly individual, the presence of large and severe  pressure sores   are 
regarded in present-day carer settings as an indicator of neglect and, in extreme situ-
ations, as an indicator of abuse (DiMaio & DiMaio,  2001 ). Severe pressure sores 
can affect the underlying bone, potentially resulting in periosteal new bone forma-
tion, atrophy and even osteomyelitis. In theory, pressure sores could be used as an 
indirect indicator of elder neglect, if not abuse, in the archaeological record 
(Gowland,  2015b ). Conversely, Tilley and Oxenham ( 2011 ) argue that the  absence  
of skeletal evidence for pressure sores in a Neolithic individual with juvenile onset 
quadriplegia from North Vietnam can be used to demonstrate  good  quality care in 
the archaeological record. 

 The identifi cation of active abuse within a household, either directly infl icted by 
the primary carer or by other family members, would need to invoke evidence of 
skeletal lesions indicative of physical violence in an individual who shows evidence 
of frailty, or was demonstrably in need of care. Gowland ( 2015b ) compiled a list of 
skeletal lesions likely to indicate such abuse and, in common with other forms of 
family violence, these are most diagnostic when multiple lesions are present and in 
various stages of healing. Evidence of likely abuse is found in a nineteenth century 
elderly female skeleton, currently curated at the Royal College of Surgeons, London. 
This individual suffered from a severe form of joint disease, resulting in prolifera-
tive new bone growth and ankyloses at a number of joints. Her skeleton exhibits 
evidence of rib fractures, some with new bone formation, an un-united fracture to 
the right clavicle, a fractured right ischial ramus, and a roughened area on the pos-
terior aspect of the right ilium, which, according to the notes accompanying the 
individual, corresponded to a pressure sore during life (Gowland,  in press ). While 
fractured clavicles often occur due to a fall on an outstretched hand, the presence of 
a very severe pressure sore, the fractured ischium, and severe degenerative disease, 
suggests that this woman was likely to have been bed-ridden. Rib fractures can also 
occur from a fall, or even vigorous coughing, and are not defi nitive evidence of 
abuse. However, the fractures reported here represent more than one traumatic 
event, due to evidence of osseous response in relation to some, but not all, of the 
 trauma  . The locations of the multiple injuries in different stages of healing 
 correspond to the clinical criteria observed in elder abuse (Gowland,  2015b ). The 
profi le of the individual as old, female, and severely impaired, also aligns with vic-
tims today (Gowland,  2015b ,  in press ). Given what is known about perpetrators of 
elder abuse, it seems likely (though not of course defi nitive) that the carer(s) in this 
instance would have been the adult off-spring of the elderly woman. 

 Care in premodern contexts is unlikely to have been a community effort in all 
cases, and the burden of care will have frequently fallen on those closest to the indi-
vidual. Caregiving occurs within many contexts – under the public gaze of the wider 
community, and in the privacy of a domestic setting. Carer/sufferer relationships 
have the potential to become abusive, whether involving active violence or more 
passive neglect. Active violence towards elder people may be culturally sanctioned 
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and involve ceremony, or it may occur as a prohibited act (Brogden,  2001 ). Providing 
care for an impaired person is not a passive, unidirectional act. It may have a pro-
found impact on the caregiver’s own identity and habitus; it can restrict their behav-
iour and activities in much the same way as the sufferers. Relationships are altered 
by impairment and disablement, and power shifts and new relationships of depen-
dency and constraint are forged.   

    Conclusions 

 Being elderly and frail in today’s society invokes images of dependency, otherness, 
social isolation and a lack of autonomy and agency. There are clear parallels between 
discourses of old age and those concerned with disability; each of these embodied 
states is treated with  abjection   (Gilleard & Higgs,  2010 ). The intersectionality 
between age identity and disability identity is also striking – old age has the power 
to subsume the stigma of ‘disablement’, replacing it instead with the construct of 
‘frailty’. 

 Disablement is not only culturally specifi c, but is dependent on a number of key 
factors:

    1.    The type of disease/condition and the culturally specifi c construction of that dis-
ease state.   

   2.    The identity of the sufferer, including their  biography  , stage of the life course, 
status, gender, age and religion.   

   3.    Performance/behavioural  expectations   pertinent to the individual’s identity/life 
course stage, and the degree to which an impairment impinges on these 
activities.   

   4.    Social context, societal and kinship norms regarding the provision of care for 
individuals at different life course stages and the ability/will to accommodate 
impairment.     

 Each of these factors should be considered when interpreting bioarchaeological 
evidence. There is a tendency within the palaeopathological literature to consider an 
impairment as a fi xed biological state with uniform social implications, rather than 
one predicated upon the interaction between the individual’s identity, biography and 
disease process. Further, in those instances in which an impairment does remain 
biologically static, levels of disablement may fl uctuate throughout the life course as 
a consequence of shifting societal expectations. Conversely, diseases that  are  pro-
gressive require the sufferer’s sense of identity and embodiment to be continually 
renegotiated over the life course. This is also true for the degenerative physical 
changes that accompany ageing. It is worthwhile considering these factors more 
explicitly in an Index of Care approach. 

 This chapter has shown how older people may become socially isolated or mar-
ginalised as a consequence of their impairments. This occurs today, and there are 
examples of it in the archaeological record (Gowland,  in press ). In such instances, 

R. Gowland



249

the level of care investment provided may be insuffi cient, or individuals may 
become victims of passive neglect, or direct physical abuse. Conversely, older peo-
ple may be complicit in hastening their own deaths. Finally, it is worthwhile attempt-
ing to consider the identity of those providing the care and understanding the 
biographical challenge inherent in caring for a loved one. Decisions surrounding 
care provision are multifaceted and emotional, but the act of intensive caregiving 
can profoundly impact upon the identity of the carer as they too are drawn into the 
world of the disabled.    
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    Chapter 13   
 Caring for Bodies or Simply Saving Souls: 
The Emergence of Institutional Care 
in Spanish Colonial America                     

     Julie     K.     Wesp     

          Introduction 

   The modern healthcare industry is a multibillion dollar enterprise that has infl uenced 
the way that we think about bodily care in the present. If we have a medical emer-
gency, one of the fi rst things we do is go to the  hospital   to seek care, and if we have 
 a   chronic condition we are likely to end up seeking  hospital   treatment at one point or 
another. In Western society, if you have not already experienced a  hospital   visit, it is 
likely you will at least once in your lifetime as either a patient or a visitor. I have had 
the misfortune of needing to rush to the  hospital   a couple of times in my life already 
and, like most people, did so without really thinking about what people would do in 
the past before  hospital  s existed. Being  a   bioarchaeologist, the last time I was in a 
 hospital   bed recovering I began to wonder about the history of such institutions: 
When did  hospital  s begin to care for the sick? How did these hospitals operate? 
What kind of care did they provide? 

 This chapter explores the origins of these  institutions   of care that we often take 
for granted in our own lives today, and focuses on the last of these questions to con-
sider the type of care that people may have received at some of the earliest  hospital  s. 
Modern medicine at hospitals concentrates on the treatment of bodily illness, and 
skeletal remains provide a method for bioarchaeologists to explore the implementa-
tion of bodily care in the past. The bioarchaeology of care, as outlined by Tilley in 
this volume and elsewhere (Tilley,  2012 ; Tilley & Cameron,  2014 ), provides a step- 
by- step methodology for looking at specifi c cases of caregiving in the past. 
Bioarchaeological research unavoidably focuses on bodily caregiving, although it is 
also important to think about and discuss what other treatments might have been 
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offered, such as remedies that fulfi ll  spiritual   or  psychological needs   in addition to 
bodily ones. One could certainly even argue that our understanding of the mind/
body/spirit connection is still poorly understood by modern science (Dhabhar,  2009 ; 
Louveau et al.,  2015 ), and that methods for treating one of these may have a direct 
impact on the others (Goyal et al.,  2014 ; Mora-Ripoll,  2010 ). Healthcare today, 
particularly that covered by basic health insurance, has diversifi ed to encompass a 
variety of different options for treating ailments of both the mind and the body, and 
we would be remiss to not explore the possibility of other kinds of caregiving in the 
past. While psychological and  spiritual care practices   cannot be easily verifi ed sci-
entifi cally, even using the bioarchaeology of care methodology, we can use histori-
cal, archaeological, and other forms of data to explore how these concepts may have 
been intertwined with bodily care at specifi c times and in specifi c places. The emer-
gence of care institutions in Europe and later in the Americas are linked with reli-
gious institutions, but also fi nancially supported by political institutions. These 
links may infl uence different aspects of the operational side of  hospital  s, which in 
return guide the kind of caregiving that was provided. 

 As a case study, I will focus on one  hospital   in particular, the   Hospital Real San 
José de los Naturales  (HSJN)  , founded by European  missionaries   in  Central Mexico   
shortly after the conquest in the sixteenth century. In the Americas in particular, 
many  hospital  s were created to care for the local population, as many members of 
this population fell ill from widespread infectious diseases that were introduced 
along with Europeans (Larsen,  1994 ). The creation and sponsorship of these hospi-
tals by both  Christian   missionaries and the colonial government, however, may 
have created a kind of treatment that included both bodily care for the primary 
source of labor for construction projects and a concern for the patients’ spiritual 
well-being. Thus, at the HSJN, it is possible that  evangelization   and conversion to 
 Christianity   was as much a part of the  hospital   mission as the bodily care provided 
by medical professionals. A large collection of skeletal remains associated with the 
hospital structure provides a route to understanding bodily care through the bioar-
chaeology of care methodology, while archaeological evidence and historical docu-
ments pertaining to the  hospital   provide an avenue for exploring other possible 
kinds of care.  

    To be a Good Christian 

 Providing care for others in your community has an ancient history, as detailed by 
others in this volume, yet the emergence of institutions of care with specialized staff 
has a more recent history. We might think of this as a shift from providing individual 
care as needed to people in your community to creating a permanent care facility, or 
team of caregivers, that is readily available. Consequently, the way we think about 
care in the past must also undergo a conceptual shift. The responsibility to provide 
care for those in need likely expanded to include people that you may not have been 
socially obligated to care for. The emergence of this altruistic behavior is still 
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debated, yet it appears as though caring expanded to include a wider range of people 
that extended beyond biological relationships. In the same way, people in need of 
care might now have been required to seek it out actively. Both the caregivers and 
those in need of care have different concerns in terms of the agency involved; in the 
case of the former, in addressing the question of whether to provide or to  not  pro-
vide care and, in the case of the latter, whether to seek or to  not  seek care. These 
decisions are further complicated by other aspects of institutional care, such as 
treatments available and cost; two key facets that continue to infl uence our health-
care choices in the present. 

 Many of the fi rst institutions of care in Europe are associated with the rise of 
Christian communities. As early as the fourth century CE, there is evidence for 
infi rmaries and other residences specifi cally dedicated to caring for the sick (and 
others in need) in large urban centers throughout the Roman empire (Risse,  1999 ). 
These institutions differ from previous models of care services that may have 
occurred in the home or been provided by roaming specialized practitioners. The 
message of Jesus Christ, which was gaining popularity during this time, focused on 
aiding those in need, especially the members of society that may have previously 
been considered unworthy of care. Charity became a key principle of good Christian 
behavior, which is inherently linked with the idea of caring for the poor and the 
sick. With this shift in religious doctrine the choice of whether or not to care for a 
stranger or for someone with a contagious illness, such as leprosy, became a moral 
dilemma. Correspondingly, this dilemma had direct spiritual consequences, since 
Christian belief states that a place in an eternal afterlife is guaranteed in return for 
service while on earth. It is no surprise, then, that most of the earliest institutions of 
care were created by religious organizations as a means of fulfi lling this moral 
responsibility. This motivation to care for others out of a sense of obligation may 
have infl uenced the type of care that people received. Many early Christians rejected 
the idea of bodily comfort altogether, recognizing bodily desires as weaknesses that 
needed to be controlled through fasting, vigils, or physical labor (Risse,  1999 ). 

 Patients seeking care at a Christian healthcare institution may have been equally 
focused on fi xing a spiritual ailment. Early Christian healthcare coexisted with sec-
ular understandings of medicine, but caring for the earthly body seems to have 
always been secondary to maintaining  spiritual health   (Ferngren,  2009 ). Ailments 
of the body were often perceived as penance for sins committed, so rather than cur-
ing the bodily problems it was more important to cure the sinful behavior in order 
to improve the patient’s health. Some early Christians believed that  faith   was the 
only medicine necessary, therefore care at institutions that provided the minimum 
material necessities for survival, such as shelter and food, might ensure that a person 
could at least confess and repent their sins before death in order to secure an eternal 
afterlife (Muriel,  1956 ). In the same manner, the “good Christians” were ensuring 
their own promise of an eternal afterlife by participating in this care, whether though 
fi nancial sponsorship or physical labor. This is certainly a different defi nition of 
care than today, but following Tilley’s characterization of care (Chap. 2 this volume) 
services that may have provided spiritual comfort and survival are also worth 
exploring. 
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 Institutions of care throughout the  Renaissance   period not only provided physical 
care for those suffering from disease, but were also viewed as necessary for main-
taining social function, because they provided – if indirectly – a kind of  psychologi-
cal support  . Migration to urban centers and a general increase in population had an 
effect on the frequency of diseases during this time period. Illnesses can easily 
spread within densely populated urban areas, especially without proper hygiene and 
sanitation. However, isolation of the sick and a timely removal of dead bodies from 
public areas can help to prevent epidemics. This idea of a social separation of the 
sick is particularly well illustrated by the formation of institutions that sequestered 
people suffering from leprosy at the extreme periphery of urban settlements (Flexner, 
 2012 ; Risse,  1999 ). The separation of the sick, however, has less to do with caring 
for the ill than with making the healthy population feel comfortable and safe. The 
rapid attack of infectious diseases can cause psychological distress among a popula-
tion that feels as though there are no safe places to hide from the sickness (I have 
seen a single sneeze in a crowded lecture hall wreak havoc during fl u season). In this 
way, specifi c social and cultural factors can infl uence the motivations behind provid-
ing care, and these motivations may, in fact, be concerned not only with healing the 
sick or caring for the dying, but also with the concerns of a “healthy” population 
worried about contracting disease and the desire of philanthropic Christians to boost 
their chances of attaining a place in Heaven. 

 These spiritual and psychological accommodations are diffi cult, if not impossi-
ble, to identify on the basis of archaeological or bioarchaeological evidence alone, 
but are still worth considering when discussing the creation of institutions of care. 
The decision-making around caring for others is continually entwined with broader 
decisions about personal and societal benefi ts. Would these institutions have been 
created without these other social benefi ts and cultural infl uences? The moral and 
psychological reasons for caregiving must have played an important part in justify-
ing the fi nancial and operational overhead of establishing a permanent care 
institution. 

 The personal and societal motivations behind creating an institution of care shift 
during the  sixteenth century  , when European-style  hospital  s begin to emerge in the 
Americas.  

    Institutions of Care in the Americas 

 Much of what we know about bodily health-related care practices in Pre-Hispanic 
societies comes from written documents created by Europeans after their arrival in 
the Americas, and although (as with all historical documents) it is important to 
remember for whom and for what purpose they were created, they are nonetheless 
still useful for establishing if, and how, care was administered. 

 By the time the Europeans arrived in  Central Mexico   in the early sixteenth cen-
tury the Mexica empire had become the dominant political power in the region, and 
the contemporary conceptualization of illness and methods to cure it were based in 
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the broader cosmological belief system of the indigenous people in the Mesoamerican 
region. In particular, a kind of “physical-magical” (Cárdenas de la Peña,  1976 , 
p. 14) understanding of health existed, where life and death were simply two aspects 
of the same reality that followed the same cyclical destruction and renewal as the 
sun each day or the maize crops each year. While bodily care practices were consid-
ered specialized knowledge in  Mexica society  , it is more accurate to categorize 
bodily care as an hereditary skilled occupation passed on from parent to child within 
the home. Practitioners had a detailed understanding of anatomy, with specifi c 
words for anatomical elements such as heart, bone, blood, nerves, and skin in the 
indigenous language,  Nahuatl   (López Austin,  1988 ). Documentary and archaeo-
logical research throughout the Mesoamerican region provides evidence for dental 
modifi cations and dentistry, amputations, cranial surgery (trepanation), and detailed 
obstetric practices including contraception, inducing abortion, and midwifery 
(López Austin,  1975 ,  1988 ; Márquez Morfín & González Licón,  1992 ; Tiesler Blos, 
 2001 ). Additionally, other documents exist that highlight the importance of hygiene, 
including personal washing, washing clothing, the regulation of prostitution and 
drunkenness, and the maintenance of private and public space (Sahagún,  2000 ). 

 It is important to emphasize these indigenous understandings of the body, health, 
disease, and care because they seem to both complement and counter the European 
knowledge that was introduced in the sixteenth century. The entanglement of reli-
gion and bodily care within Mesoamerican societies was perceived by the coloniz-
ing missionaries as superstitious and full of erroneous calculations (Cárdenas de la 
Peña,  1976 ), while at the same time, European institutions of care were similarly 
tied to, or carried out in, institutions established and operated by religious organiza-
tions. Understanding these social conditions and the interaction between both of 
these models of care will help us to better answer the questions about the agency 
involved in seeking or providing care, and about the kind of care that may have been 
offered in early healthcare institutions in the Americas. 

 A key difference between the need for care in European society and the need for 
care in the  colonial society   of the Americas is the difference in the disease environ-
ment. While European traditions of care were brought to the Americas, they were 
coupled with the transfer of European diseases that also traveled to the Americas for 
the fi rst time. During the fi rst century after the arrival of the Spanish in Mexico it 
seems that each generation was affl icted by an epidemic (Table  13.1 ) (Cárdenas de 
la Peña,  1976 ; Lugo Olín,  2005 ; Márquez Morfín,  1994 ). These same illnesses had 
plagued European cities a couple centuries earlier, and prompted the creation of 
many of the fi rst institutions of care in Europe. The lack of immunological defenses 
within the Mesoamerican indigenous population had devastating effects, especially 
in the capital of  New Spain   when coupled with close living proximity in an urban 
landscape. Various researchers estimate that indigenous deaths in Mexico during 
the sixteenth century reached nearly twenty million people, and that the Mexican 
population did not reach Pre-Hispanic numbers again until the early twentieth cen-
tury (Acuna-Soto et al.,  2002 ; Acuna-Soto, Romero, & Maguire,  2000 ; Cook & 
Simpson,  1948 ).
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   Prominent European individuals with a desire to fulfi ll their call to Christian 
charity sponsored a number of early care institutions in the Americas. In the six-
teenth century alone, historical documents identify the establishment of 33 different 
 hospital  s in both urban and rural locations within the Viceroyalty of New Spain 
(Rodríguez-Sala,  2005 ). Some of these institutions were designed to care for indi-
viduals with specifi c ailments, such as leprosy or  syphilis  , while others were desig-
nated for specifi c portions of the population (Suarez,  1988 ). 

 The same desire for social separation that we see with the establishment of spe-
cifi c European  hospital  s occurs in the Americas, but the kind of separation needed 
takes on a whole new meaning. While contagious diseases had been the motivation 

   Table 13.1    Dates of known major infectious disease epidemics in urban New Spain during the 
sixteenth, seventeenth, and eighteenth centuries from historical sources (Cárdenas de la Peña, 
 1976 ; Lugo Olín,  2005 ; Márquez Morfín,  1994 )   

 Dates cited  Diseases cited in historical sources 

 1531  Measles 
 1538   Smallpox   
 1545   Cocoliztli a    
 1564  Unknown epidemic referred to as “the great death” 
 1576  Cocoliztli 
 1595  Mixture of measles, mumps, and  tabardillo  (disease similar to typhus) 
 1601  Cocoliztli 
 1604–1605  Cocoliztli and measles (epidemic prolonged by a major earthquake 

in urban New Spain) 
 1612–1613  Cocoliztli 
 1615–1616  Cocoliztli, measles, and smallpox 
 1630  Unnamed plague 
 1633–1634  Cocoliztli 
 1639  Measles 
 1641  Cocoliztli 
 1651  Unnamed plague 
 1653  Smallpox 
 1662–1663  Smallpox and typhus 
 1678  Smallpox 
 1686  Typhus 
 1692  Measles 
 1695  Unnamed epidemic 
 1735  Typhus? (source is unclear regarding specifi c disease) 
 1762–1763  Smallpox 
 1779  Smallpox 
 1797  Smallpox 
 1813  Typhus 
 1833  Cholera 

   a  Cocoliztli  refers to an unknown pestilence that likely resembled hemorrhagic fever, but the use of 
this Nahuatl term could also simply refer to an infectious disease epidemic in a general sense  
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for creating separate settlements and institutions in Europe, a new kind of “unhealthy 
body” emerged with the conceptual “othering” of the local population within the 
European mindset. Phenotypic differences created a noticeable distinction between 
different members of colonial society, and this was compounded by Mesoamerican 
cultural practices that Europeans often characterized as “savage” or “barbaric” 
(Ryal Miller & Orr,  2000 ; Sahagún,  2000 ). This lack of understanding about cul-
tural differences infl uenced the creation of separate towns ( Repúblicas de Indios ) 
and laws that restricted interaction between Europeans and the local population 
(Cope,  1994 ; Gibson,  1964 ). This conceptual othering extended to include discus-
sions of the very humanity of the indigenous population, and the basic rights and 
services that they might or might not be entitled to under colonial rule. 

 The issue of decisions taken regarding providing or not providing care must also 
be examined through this complex lens of Spanish colonial society. Many early 
 hospital  s established by religious institutions in New Spain provided care for 
Europeans, but separate institutions were created for the treatment of the local pop-
ulation. Some of the earliest institutions for the indigenous population were founded 
through individual sponsorship by wealthy Europeans, who felt it was their moral 
responsibility to help solve the problems created by their entrance to the continent 
(Muriel,  1956 ). Historical documents indicate that the infamous conquistador, 
Hernan Cortes, was one such sponsor who believed it was his duty to care for the 
sick after all the deaths caused by his conquest mission (Rodríguez-Sala,  2005 ). 

 The issue about whether this care for the local population was a societal obliga-
tion was not fully resolved, however, until nearly two decades after the conquest. In 
1537,  Pope Paul III   issued the  sublimus dei  ( a papal bull  ) declaring that the indige-
nous populations of the Americas were rational beings with souls, who had a right 
to liberty, and were prime subjects for evangelization (Thornberry,  2003 ). This 
proclamation transformed colonial society and the way that the colonial govern-
ment operated. First, the Pope explicitly addressed the humanity of the local popula-
tion and declared that they were not only capable of understanding the Christian 
faith, but in need of it to convert them from their pagan traditions. The manner in 
which this conversion should take place was linked with the idea of  Christian char-
ity   and the necessity of caring for an ailing population. In fact, a 1541 law mandat-
ing the creation of  hospital  s for the indigenous population specifi cally mentions this 
as an act of “caridad Cristiana” (Christian charity – Zedillo Castillo,  1984 , p. 127). 
This was a key development in the discussion of the emergence of care institutions 
in the Americas, because following this declaration many religious organizations 
began to establish  hospital  s throughout New Spain. In 1554, the second Archbishop 
of Mexico, Alonso de Montúfar, declared that more hospitals were needed in 
Mexico. A year later in 1555, the First Mexican Council ordered that in every town 
a  hospital   should be erected next to the church so that the priests could easily visit 
the sick and the poor and perform sacraments (Ricard,  1986 ). Furthermore, a report 
by Franciscan priests in the mid-sixteenth century states that  hospital  s were built to 
not only take in the sick, but to indoctrinate the healthy (García Icazbalceta, Pomar, 
& Zurita,  1941 ). 
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 Second, and importantly, the papal bull also declared that the enslavement of 
indigenous populations in the Americas was forbidden, although it did not address 
the ongoing enslavement of Africans, which was a crucial component of colonial 
society. For the native population, their new status as free members of colonial soci-
ety meant that they were able to take advantage of the judicial system, and often 
took legal action when they were denied property ownership or when services were 
inadequate (Kellogg,  1995 ). This social status also meant that the indigenous popu-
lation had the option of seeking care at a  hospital   (albeit a segregated one) if they 
chose to do so. 

 The shifting responsibility for care institutions from individual sponsorship to 
religious institutions and the colonial government in New Spain infl uenced who 
provided care, who could seek care, and what kind of care they received. Changes 
to the operation of healthcare institutions were compounded by the specifi c cultural 
environment of colonial life, in which not every member of society was treated 
equally. The responsibility to care for the sick and the poor that Europeans felt was 
their Christian duty was entangled with changing perceptions about the indigenous 
population. While the indigenous population was declared worthy of care, a separa-
tion between native peoples and those of European descent was still perceived to be 
necessary. The indigenous  hospital   provided health-related care, but the association 
with religious institutions may have also resulted in a wide range of motivations for 
caregiving, such as the need to convert the indigenous population to Christianity and 
put a stop to their pagan traditions.  

    The  Hospital   de Indios in New Spain 

  In response to the increasing number of indigenous deaths from both the various 
disease epidemics and the hard physical demands of labor requirements, the colo-
nial government petitioned the Spanish crown to establish a royally funded hospital 
that specialized in care of the indigenous population. In 1553, this petition was 
granted, and rather than found a new hospital, the  Hospital de Sanct Joseph  (origi-
nally founded in 1531 by the Franciscan Priest Fray Pedro de Gante) was re- 
established as the  Hospital Real de Indios  (later called the  Hospital Real San José 
de Naturales ) (Ricard,  1986 ; Zedillo Castillo,  1984 ). As with the segregated town-
ships established during this time, the hospital was located within the indigenous 
neighborhood of San Juan Moyotlán, and therefore maintained the physical separa-
tion from the European part of town (Fig.  13.1 ). While originally established under 
the traditional Christian charitable mission and administered by a religious institu-
tion, the crown sponsorship of the HSJN symbolically emphasized that the native 
peoples of the Americas were considered human beings worthy of care and dignity, 
and that these were a direct concern of the Spanish monarch. This concern was 
emphasized in a letter from the Spanish king to the viceroy of New Spain in 1568, 
in which he stated that it was of primordial importance that the hospital for the 
indigenous population function properly (Zedillo Castillo,  1984 , p. 342).
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   The creation of the HSJN certainly suggests a desire to care for a population that 
was suffering from disease epidemics, yet given the social climate in which it was 
created it is important to explore the idea that bodily care may not have been the 
only service provided. The Codice Osuna details a lawsuit protesting a lack of 
proper services, brought by the indigenous population against the colonial government, 
which was heard during an inquiry of the Viceroy Luis de Velasco in 1563–1566. 
Among other services, the HSJN is specifi cally identifi ed as lacking quality health-
care service because of a lack of funding. The fi nancial support from the Spanish 
crown did not fully cover all of the costs associated with providing care, especially 
during the diffi cult epidemic years. During the epidemics, in particular, extra fi nan-
cial support was provided through alms paid as penance after members of the indig-
enous population came to confess their sins – sometimes as often as every Friday 
amidst an epidemic (Ricard,  1986 ). 

 Participation in the sacrament of confession and payment of alms by the indige-
nous population may indicate an acceptance of  spiritual care   and refl ect the impor-
tance that faith can have in healing. Yet it is also possible that these payments might 
simply have been conceived of as a kind of offering to please a deity in order to 
receive a desired outcome, a practice that was common in Pre-Hispanic Mesoamerican 
traditions. Research in religious studies suggests that this fervent mission to convert 
the indigenous population may have been abandoned when it became clear that the 

  Fig. 13.1    Map of present day downtown area in Mexico City with solid black lines indicating the 
limits of the city in the sixteenth century. The HSJN ( a ) was located in San Juan Moyotlan, one of 
the four indigenous neighborhoods ( dashed lines ), and just isolated from the area designated for 
Spanish residences ( grey square ) and the religious and political center of town ( b ). Imagery © 
2013 DigitalGlobe, Map data © 2013 Google, INEGI, Sanborn       
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conceptual understanding of religious practices maintained a link with Pre-Hispanic 
cosmology (Scheper Hughes,  2010 ; Scheper Hughes in prep). 

 It is this relationship between the religious institution that ran the HSJN in the 
early years and the patients seeking care that I am particularly interested in. Due to 
its designation as a hospital for the indigenous population, the staff was knowledge-
able in the multiple indigenous languages of  Central Mexico  , especially Nahuatl 
and Otomi. Rodríguez-Sala ( 2005 ) suggests that this linguistic training was moti-
vated primarily by the desire to evangelize the patients and thereby secure a place 
for them in the eternal afterlife, rather than an addition to any care provided for their 
earthly body. While multilingual staff may have facilitated this process of evangeli-
zation, it also allowed patients to accurately communicate their symptoms, which 
could have facilitated better bodily care practices. 

 The ability to communicate in the same language did not completely eliminate 
conceptual misunderstandings between these distinct cultures, however. The Pre- 
Hispanic cosmology of a physical-magical relationship between ailments and belief 
systems, discussed above, often resulted in inaccurate confessions of sins – at least 
according to the European priests. In the Pre-Hispanic logic, for example, the deity 
associated with alcoholic beverages should be held responsible for any sins commit-
ted while intoxicated, rather than the person who is confessing to having been 
drunk. In fact, people born on a specifi c day within the ritual calendar are consid-
ered destined to be imbibers, and a confession of sins will not prevent future acts 
committed while intoxicated or convert that person to a teetotaler. The European 
logic, on the other hand, holds that inebriation is in itself a sin that must be con-
fessed and repented, along with any other acts committed while intoxicated (Ricard, 
 1986 ). This difference in logic regarding “wrongful acts” was not cured by the abil-
ity to communicate in the same language. 

 Since infectious disease attacks the body quickly, conversion to Christianity and 
the confession of sins before death needed to happen swiftly within the hospital. 
The design of hospital buildings was such that a small altar would be placed in an 
inner courtyard, enabling patients to see the priest from their hospital beds as he said 
mass in the central location (Muriel,  1956 ; Ricard,  1986 ). Even with a church 
attached to the HSJN, this design of a central courtyard around which patient rooms 
are located continued to be an important architectural feature at the hospital, as seen 
from this mid-eighteenth century plan map (Fig.  13.2 ). Furthermore, a number of 
different rooms were designated for priests to live on-site and in close proximity to 
the patient halls, which may have helped to facilitate impromptu confession.

   Finally, the position of the indigenous population as a conceptual “other” within 
the European mindset provided the opportunity for some controversial practices to 
take place. Medical knowledge continued to advance during this time period, yet 
throughout the world there was a struggle to collect accurate information because of 
the lack of human bodies available for scientifi c examination. Religious beliefs 
against desecrating the body, even after death, meant that families often refused the 
consent necessary for the study of the bodies of the deceased, and grave robbing 
emerged as a method of sourcing cadavers for this purpose (Moores Ball,  1989 ). In 
Mexico, the overwhelming number of people who died from infectious diseases 
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provided an ample source of cadavers for study. Conducting  autopsies   was valued 
as a way to gain more knowledge of human anatomy, and documentation suggests 
this practice began at the HSJN in 1576 following the great cocoliztli epidemic of 
that year (Rodríguez-Sala,  2005 ). The doctors were likely not required to give any 
explanation as to why they conducted autopsies, or even ask permission from family 
members before doing so. 

 Although offi cial records state that these anatomical explorations were intended 
to fi nd the cause of the disease in order to prevent further outbreaks, it is more likely 
that this practice was motivated by the general lack of corpses available for medical 
instruction. While autopsies of Europeans would not have been acceptable, it is 

  Fig. 13.2    Plan map of the ground fl oor and fi rst fl oor of the HSJN circa 1750s, created to document 
renovations after a fi re destroyed much of the hospital in 1722. ( A ) Cemetery ( B ) Separated section 
of the cemetery that was used as an infi rmary during epidemics ( C ) Cemetery chapel ( D ) Anatomy 
room ( E ) Kitchens ( F ) Consultation rooms ( G ) Patient halls ( H ) Sacristies ( I ) Main courtyard ( J ) 
Main entrance, currently Eje Central Lázaro Cárdenas ( K ) Chaplain’s bedrooms. Redrawn from 
Zedillo 1984, Original maps are located in the Archivo General de Indias in Seville, Spain       
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 possible that there was less of a moral quandary in utilizing the deceased indigenous 
patients in this way, since many still regarded the local population as being of a lower 
social status, or doubted the sincerity of their conversion to Christianity. As with the 
confusion occurring in relation to the confession of sins, many priests avoided pre-
scribing intense bodily penance, such as auto-fl agellation, for members of the indig-
enous population, since this practice was too closely associated with the bloody 
human sacrifi ces of Pre-Hispanic religious practice (Ricard,  1986 ). The emergence 
of these syncretized religious beliefs may have prompted doctors at the hospital to 
simply assume that the indigenous population would not object to such invasive 
procedures after death since heart extraction, among other things, was a common 
practice of human sacrifi cial ritual (Chávez Balderas,  2007 ). In fact, bodily dissec-
tion and display of dead human bodies was an important part of Central Mexican 
ritual practice, such as with the decapitated heads displayed on the  tzompantli , or 
skull rack, next to the main temple of the Mexica in Tenochtitlan (López Lujan, 
 1994 ), or the ritual performance of a priest impersonating the deity  Xipe Totec  wear-
ing the fl ayed skin of a sacrifi cial victim (Markman & Markman,  1992 ). Autopsies 
become a more formal practice in 1639 when the  Real Escuela de Cirugía  (Royal 
Surgery School) was established in conjunction with the HSJN, and anatomy lessons 
for the medical students became customary (Rodríguez-Sala,  2005 ). A designated 
anatomy room (D) can be seen on the plan map in Fig.  13.2 . 

 While this chapter explores the motivations and methods of the original religious 
institution in operating the HSJN, it is interesting to note that the hospital also uti-
lized other means of fi nancial support in the later colonial period. In the seventeenth 
century a theater was created within the grounds of the hospital, and a portion of the 
ticket sales was used to help cover the hospital expenses (Muriel,  1956 ; Viveros, 
 2005 ; Zedillo Castillo,  1984 ). Additionally, a botanical garden with medicinal 
plants was created in the area next to the hospital building to help subsidize the cost 
of medications (Zedillo Castillo,  1984 ). By the early nineteenth century, the costs of 
repairing and maintaining the hospital became diffi cult to sustain. The fi nancial 
state of the hospital was further exacerbated in 1814, when the crown ceased to 
provide a fi nancial contribution. Attempts were made to appeal to the church as a 
possible fi nancial resource, as well as charging patients for hospital care, but none 
of these actions provided enough money to sustain such a large hospital. Thus at the 
beginning of 1822, shortly after independence, the new Mexican government 
decided to close the HSJN, and the land and buildings were reutilized for other busi-
ness ventures (Zedillo Castillo,  1984 ). 

 The HSJN provides an interesting case study for exploring the emergence of 
institutions of care in the Americas because, in addition to being described in con-
temporary historical documents, archaeological excavations accompanying an 
expansion of the Mexico City metro system in the early 1990s uncovered the archi-
tectural foundations of the hospital and a large associated collection of skeletal 
remains (Báez Molgado & Meza Peñaloza,  1995 ; Sánchez Vázquez et al.,  1996 ). 
Utilizing the bioarchaeology of care methodology, skeletal remains provide another 
form of evidence to explore questions about the agency of care and kinds of care 
provided in the fi rst hospitals established in the Americas .  
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    Applying the Bioarchaeology of Care in the Americas 

 Bioarchaeologists have the ability to examine the actual remains of those who were 
likely cared for in the past, and the bioarchaeology of care approach provides a 
framework for interpreting the evidence gained in this process. But the bioarchaeol-
ogy of care methodology has certain limitations, since we base our analysis on a 
need for care inferred from physical indicators of disease (Tilley, Chap. 2 this vol-
ume). Although other forms of care are also important to overall personal well- 
being, a need for  spiritual   or psychological care would not leave a discernable mark 
on the skeleton and is therefore unlikely to receive consideration. A bioarchaeology 
of care that includes a discussion of forms of care additional to physical care, how-
ever, is likely to be a purely theoretical one, and one without a method to satisfacto-
rily verify alternative forms of care. This lack of a discernable osteological trace 
may lead to some dismissing these issues as purely speculative, yet I would argue 
that such a Cartesian division between bodily care and kinds of care necessary for 
mental well-being do not accurately represent the reality of how we care for others 
as human beings – either in the present or the past. Addressing these questions, 
while maybe only an exercise in educated speculation, can help to diversify our 
perspective on caregiving in the past. To this end, I will draw on archaeological 
context and historical documentation, in addition to skeletal material, to examine 
one case in which it is likely that physical bodily care was only one of many kinds 
of caregiving provided in the HSJN. 

 First, all bioarchaeological research on care analyzes portions of a population 
that died. The development of a methodology for a bioarchaeology of care, as Tilley 
states (Tilley,  2015 ), has always been limited by the knowledge that, whether or not 
as bioarchaeologists we can discern caregiving, the people we analyze ultimately 
did not survive. All of the individuals in the skeletal collection associated with the 
HSJN, totaling over 600 recovered individuals, represent people who died while 
seeking care at the  hospital  . At its peak in the eighteenth century, the  hospital   had 
two fl oors and could accommodate up to 200 patients a day, and documentary evi-
dence indicates that between 1795 and 1799 a total of 11,490 patients entered the 
 hospital   and of those 1810 died (Zedillo Castillo,  1984 ). The skeletal sample recov-
ered during archaeological excavations, then, represents a limited view of the total 
population of  hospital   patients that was cared for over the nearly 300 years of exis-
tence of the HSJN. None of the patients who came to the  hospital   seeking care for 
an ailment and ultimately survived will be represented in this skeletal population. 

 The fact that some people were buried within the  hospital   grounds may serve as 
evidence to indicate care – in whatever form or combination of forms – was pro-
vided for  hospital   patients, even if no other indicators are available. On the one 
hand, formal burial might be characterized as the ultimate form of care for a  member 
of society; and one that was extended to those people who died in the  hospital  . On 
the other hand, burial might not represent this at all, but rather refl ect a pragmatic 
removal and isolation of bodies that died from infectious disease. In other words, 
burials may simply have been performed to help prevent illness from spreading and 
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served as a form of care for the “healthy” living portion of the population, rather 
than for the dead. 

 The archaeological excavations occurred along the eastern edge of the  hospital  , 
on the opposite side of where the cemetery (A) was located in the eighteenth cen-
tury (Fig.  13.2 ). The archaeologists believe that they uncovered a small area that 
may correspond to an earlier cemetery. However, they also discovered a large num-
ber of bodies within the construction fi ll of a  hospital   remodeling that likely occurred 
in the early eighteenth century, after a fi re destroyed most of the building (Sánchez  
Vázquez et al.,  1996 ). Most of the skeletal remains were recovered from the area 
beneath the main entrance of the  hospital   (J) and the adjacent consultation rooms 
(F) and patient hall (G). This led the archaeologists to hypothesize that during epi-
demics the increased number of cadavers would have overwhelmed the designated 
cemetery areas, and that the administrators took advantage of this construction work 
to dispose of bodies. The dead recovered from the fi ll possibly pertained to the epi-
demic in 1735 (Cabrera Torres & García Martínez,  1998 ). A historical document 
from the eighteenth century registers a formal complaint made by one of the neigh-
bors of the  hospital   who was uncomfortable with so many dead bodies close to his 
home, which further supports the hypothesis of an arbitrary designation of burial 
places throughout the entire  hospital   grounds (Zedillo Castillo,  1984 ). 

 In areas of burial within architectural features many of the individuals were 
piled on top of each other in a kind of ossuary, rather than individually placed in the 
rows more typical of Christian burial practices (Cabrera Torres & García Martínez, 
 1998 ; Sánchez Vázquez et al.,  1996 ). This indiscriminate mortuary practice could 
indicate the large number of deaths that occurred and the speed with which the 
 hospital   needed to remove dead bodies during epidemics, but then again it may also 
indicate a lack of fi nal care for these people. While these bodies were buried hap-
hazardly, other people in the skeletal collection were buried individually, with their 
hands crossed on their chest, three individuals were buried in wooden coffi ns, and 
three infants were buried with crowns made of wood or fl owers and a cross (Meza 
Peñaloza & Ortuño Cos,  1995 ; Pulido Méndez,  1994 ). Could the commingled buri-
als represent people who were not fully evangelized before death, or even people 
who resisted conversion? Another possibility is that there was not enough time for 
anything other than palliative bodily care. The  hospital   may only have had the 
resources to make patients as comfortable as possible until they ultimately suc-
cumbed to the infection. 

 During the epidemics the rapid onset of disease, quickly followed by death, 
means that a requirement for long term care of infected patients was unlikely. It also 
means that the remains of people who suffered and died would appear to be those of 
“healthy individuals,” in the sense that death would have occurred before the devel-
opment of skeletal indicators of disease (Wood et al.,  1992 ). This paradox is inher-
ent in all skeletal research, yet for the individuals in this skeletal sample to be buried 
in the  hospital   grounds they must have died while they were patients receiving care. 
Burial in the  hospital   grounds, then, serves as a proxy indicator of experience of 
disease, despite absence of skeletal manifestations. 
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 The bioarchaeology of care methodology focuses on studies of skeletal indica-
tors in individual remains to build a case for the need for care. Since we may assume 
that anyone included in the HSJN skeletal sample died while seeking care, I instead 
focus on the range of skeletal indicators of bodily care discernable within the skel-
etal assemblage (Table  13.2 ). These skeletal indicators clearly suggest that, despite 
religious affi liation, some forms of bodily care were emphasized at the  hospital  , yet 
it is probable that this care was also integrated with alternative kinds of  spiritual   or 
psychological care.

   The HSJN skeletal collection consists of 437 articulated individuals, the majority 
of which (82 %) are adults aged 18 or older, and of these adults there is a slightly 
higher percentage of males (53 %) than females (38 %). It is also important to note 
that only 16 adults fall within the old adult (50+ years) age group. These individuals 
were recovered from different areas of the excavation and therefore may represent 
deaths that occurred throughout the nearly 300 year existence of the  hospital  , but it 
is likely that most date to the seventeenth and eighteenth century. Other than this, 
the records of excavation did not provide a clear indication of when each burial area 
might have been used. An additional 200 individuals are represented by isolated 
crania or long bones from commingled mortuary contexts, and have not been 
included in this population level examination. 

 Analyses of nutritional stress indicators suggest that the establishment of the 
HSJN helped to fulfi ll the Christian charitable mission of providing food and shelter 
to the sick and poor. Both  linear enamel hypoplasia   and  porotic hyperostosis   have 
been utilized as indicators of stress, and their presence in the sample suggests that 
the population seeking care at the  hospital   may have come from a background of 
poor nutrition (Goodman & Armelagos,  1985 ; Goodman, Brooke, Swedlund, & 
Armelagos,  1988 ; Goodman & Rose,  1990 ; King, Humphrey, & Hillson,  2005 ; 
Stuart-Macadam,  1985 ). The adults in the skeletal collection showed high frequen-
cies of nutritional defi ciencies (Tables  13.3  and  13.4 ), with 40 % of the sample 
(83/208 individuals with available teeth) displaying evidence of linear enamel 
hypoplasia on at least one tooth and 89 % (238/266 individuals with whole or 
 fragmented crania available) showing evidence of porotic hyperostosis (Castillo 
Chavez,  2000 ).

    Table 13.2    Demographic information for the articulated individuals in the HSJN skeletal 
collection recovered from the salvage excavations. Other skeletal remains recovered consist of 
isolated crania or long bones and are not included in this analysis   

 Male  Female  Unknown sex  Total 

 Subadult (0–17)      0     0   79    79 
 Young Adult (18–34)    75   78   12  165 
 Middle Adult (35–49)  104   44     0  148 
 Old Adult (50+)      5   10     1    16 
 Unknown Adult Age      7     3   19    29 
  Total   191  135  111  437 
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    Additionally, historical documents indicate that two of the largest cocoliztli epi-
demics, in 1545 and 1576, were prolonged by years of drought and famine (Acuna- 
Soto et al.,  2002 ). The generalized poverty and lack of adequate nutrition among the 
indigenous population may have been one of the reasons that many sought care at 
the  hospital   in the fi rst place instead of other forms of treatment for disease. During 
an epidemic, many factors affect whether a person survives the illness, and in addi-
tion to other treatments provided at the  hospital  , proper nutrition and a place to rest 
would have provided an added benefi t to patients fi ghting infectious diseases. 

 Skeletal evidence suggests that the HSJN also provided acute care for patients 
with acquired traumatic injuries, some of which were probably labor related. 
Indigenous males were required to pay tribute under the colonial encomienda sys-
tem (and then later under the repartimiento rotational labor system) during the six-
teenth and seventeenth centuries by working for one week approximately three or 
four times each year. Urban labor projects included the construction and repairs of 
urban buildings, especially after extreme fl ood damage such as that which occurred 
in 1555 (Gibson,  1964 ) and from 1629 to 1633 (Lugo Olín,  2005 ). This work was 
extremely dangerous, since much of it occurred underwater and caused many fatali-
ties. Indigenous labor was also utilized to construct a trench through the Northwestern 
wall of the Basin of Mexico, a task that was strenuous and dangerous, as it meant 
the building of underground channels to drain out the water from the lakes and cre-
ate more usable land. This project required continuous labor, especially because of 
the fl uctuating wet and dry seasons, from the early seventeenth century until the end 
of Spanish colonial rule in the early nineteenth century. There were clear dangers 
associated with the requirements of performing this labor, but the existence of the 
 hospital   for the indigenous population meant that workers injured in accidents could 
choose to seek care if necessary. 

 The frequency of  fractures   for the whole skeletal population (Table  13.5 ) is 16 %, 
and of the adults in the sample 21 % (64/299) display fractures (Castillo Chavez,  2000 ). 
Males ( n  = 43) exhibit twice as many fractures as females ( n  = 21). This difference 

   Table 13.3    Prevalence of linear enamel hypoplasia (LEH) on permanent teeth (Castillo Chavez, 
 2000 )   

 Absence  One line  Two or more lines  Total individuals with LEH 

 Canines  125/208  47/208  36/208  83/208 
 Central Incisors  87/108  17/108  4/108  21/108 

   Table 13.4    Prevalence of porotic hyperostosis (PH) for individuals ( n  = 266) with a complete or 
mostly complete cranial vault (Castillo Chavez,  2000 )   

 Absent 
 Initial or 
inactive 

 Severe or 
active 

 Total with 
PH 

 % Total individuals 
with PH 

 Subadults  14  20  0  20/34  59 
 Female Adults  9  89  4  93/102  91 
 Male Adults  5  120  5  125/130  96 
  Total   28/266  229/266  9/266  238/266  89 
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between the sexes may result from the fact that the labor requirement only applied to 
indigenous men. Some of these fractures, notably those on the cranial vault, are peri-
mortem, and may be the original motivation for seeking care at the  hospital  .

   It is also important to note that violent confl ict may not have ended after the Spanish 
conquest. For example, Individual 150 was found with shotgun pellets in the neck and 
abdominal cavity, and three surgical needles were found in association with his 
remains. It appears that surgeons at the  hospital   operated on him, but he did not survive 
(Sánchez Vázquez et al.,  1996 ). Similarly, the most common fracture recorded in the 
skeletal population was on the face, typically involving the nose. These kinds of  trauma   
might be more indicative of interpersonal violence than work-related injuries. 

 In addition to the skeletal indicators that point to a need for care resulting from 
the impact of poverty on health status or urgent injuries, a number of other people 
that died at the  hospital   present skeletal indicators of disease that suggest some form 
of long-term bodily care of patients was provided at the HSJN. Other  hospital  s in 
Mexico City specialized in the treatment of specifi c illnesses; such as leprosy,  tuber-
culosis  , or  syphilis  ; however, remains within the HSJN skeletal sample also present 
skeletal indicators of these pathologies (Table  13.6 ).

   Seventeen people show signs of advanced  treponemal disease   (Fig.  13.3 ), such 
as extreme  periostitis   and bowing of the tibia and caries sicca, or cranial lesions on 
the frontal and parietal bones (Espinosa Solís,  2006 ; Ortner & Putschar,  1981 ). It is 
possible that during the early stages of  syphilis   these people did not seek care, or 
they may have received treatment without being admitted to the  hospital  , but during 
the advanced stages complications such as blindness or mental illness may have 
motivated these people to ultimately seek care at the HSJN.

   Similarly, 15 people show signs of  tuberculosis  , such as bone remodeling on the 
ribs and extreme spinal kyphosis, or forward bending and fusion of the vertebrae in 

   Table 13.5    Prevalence of fractures in the HSJN skeletal collection (Castillo Chavez,  2000 )   

 Subadults 
 Adult 
females 

 Adult 
males 

 Total fractures/
No. individuals 

 Cranial Vault  1    6    8  15/437 
 Nose  1    7  26  34/437 
 Other Facial Fractures  1    1    4  6/437 
 Upper Limb  0    2    3  5/437 
 Lower Limb  0   5   2  7/437 
  Total   3  21  43  67/437 

   Table 13.6    Prevalence of disease indicators in the HSJN skeletal collection (Castillo Chavez, 
 2000 )   

 Subadult  Adult females  Adult males 
 Total disease/
No. of individuals 

  Syphilis    0  10   7  17/437 
  Tuberculosis    6   4   5  15/437 
 Osteomyelitis  0  15  19  34/437 
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the lower spine (Castillo Chavez,  2000 ; Roberts & Buikstra,  2003 ; Santos & 
Roberts,  2006 ). Given the extensive skeletal involvement, these individuals likely 
would have been suffering from these ailments for a number of years. Respiratory 
dysfunction associated with  tuberculosis   may present acute complications for which 
a person might seek care multiple times over the course of the illness. Unlike the 
 syphilis   patients, those with  tuberculosis   may have sought care at an earlier stage of 
the disease or stayed in the  hospital   for a longer period of time. 

 A number of other patients stand out as people who likely would have had func-
tional complications that required direct support to enable them to live their daily 
life. Individual 317, an old adult female, and Individual 281, a middle adult male, 
both have extreme  osteoarthritis   of the hip, with  eburnation   and  osteophyte   growth 
on the head of the femur and the acetabulum. The amount of osteophyte growth 
would have limited the mobility of these two individuals. Individual 85, an old adult 
female, has an extreme case of  osteomyelitis   that resulted in fusion of her right tibia 
and fi bula. Individual 82, a middle adult female, presents similar osteomyelitic 
activity in the fi bula, with the beginning of fusion between the tibia and fi bula at the 
proximal end (Fig.  13.4 ). The pain and weakness associated with this kind of infec-
tion might have prompted these women to go to the  hospital  . Individual 386, a 
middle adult male, would have had his own kind of mobility problems in the upper 
extremity, since his left ulna and radius had become completely fused around the 
elbow joint, locking his forearm in a permanent state of pronation. It is diffi cult to 
know when these people might have fi rst come to the  hospital   for care, the length of 
their visits, or even if these chronic mobility problems were their primary motiva-
tion for visiting the  hospital  .

   Considering the age distribution of the remains studied may shed some light on 
the members of the indigenous population more likely to seek  hospital   care 
(Table  13.2 ). The majority of the skeletal sample comprises the remains of young 
and middle adults (77 %), while there are very few subadults (19 %) and old adults 
(4 %). This disparity in age groups could be the result of a number of different fac-
tors. First, since only patients who died while seeking care at the  hospital   were 
buried on  hospital   grounds, it could represent a  heterogeneity of frailty  , in which 

  Fig. 13.3    Skeletal evidence of  syphilis  , indicated by caries sicca on the frontal and parietal bones 
on Cranium 174, skull recovered from Unit 9AB Ossuary 18 of the HSJN excavations, possibly 
dating to early eighteenth century       
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 infectious diseases   (and traumatic injury) disproportionately affected the young and 
middle adult population. Alternatively, colonial period demographics may simply 
have been disproportionate, with fewer adults surviving to old age and fewer young 
people being born because of widespread fatalities from continual epidemics. 
Another possibility is that this difference in age groups represented in the remains 
refl ects differential survival rates from the illness or  trauma   that saw the young and 
the old seeking care at the HSJN. 

 While we can never know what motivated any of these indigenous people to seek 
care at the  hospital  , it is thought provoking to speculate about what some of these 
motivations may have been. It is equally interesting to consider whether, in some 
instances, the low level of representation of particular demographic groups might 
indicate either a lack of motivation to seek care or even, perhaps, a motivation to  not  
seek care from this particular institutional source. 

 The ability to make healthcare decisions for themselves would likely not have been 
available to children or adolescents or, alternatively, the symptoms associated with 
potentially serious infectious disease may not have been distinguishable from com-
mon childhood ailments, and as such not thought not to warrant  hospital   attention. 

 Adults were far more likely to have the ability to make their own healthcare deci-
sions. The small sample of older adults may indicate that this was a group which was 
not motivated to seek care at the HSJN. The lack of older individuals represented in 
the skeletal sample may possibly be the result of sampling issues; perhaps older 

  Fig. 13.4    Skeletal 
indicators of osteomyelitis 
with the beginning of fusion 
in Individual 82 ( a ), and 
fusion in Individual 85 ( b )       
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individuals were buried in a part of the  hospital   that has not yet been excavated, or 
perhaps poor representation is the result of poor preservation of their skeletal ele-
ments. But we should also consider the possibility that this segment of the popula-
tion may have resisted seeking care at the  hospital  . For example, older adults may 
have preferred traditional methods of healthcare, and so applied to healers trained in 
Pre-Hispanic methods. It is possible that a lack of understanding of Christian beliefs 
and practice, and/or a lack of desire to have Christian  spiritual care   incorporated into 
the broader healthcare package, discouraged members of this age group from taking 
advantage of the services offered by the  hospital  . 

 Some older adults did avail themselves of  hospital   care, however. Individual 129 
is one of the few old adult males in the collection; at the time of his death fusion of 
his right sacro-iliac joint was well underway (Fig.  13.5 ). Individuals 86 and 317, 
both old adult females, have similar osteoarthritic hip problems, with severe osteo-
phyte growth and eburnation on the head of femur. These three conditions are likely 
the result of activity and aging, and without additional pathology or systemic disease 
complications are usually endured in a home environment. What motivated  these  
people to seek care at the HSJN? Putting to one side the possibility of unrelated and 

  Fig. 13.5    Fusion of the os coxa and sacrum bone of Individual 129, one of the few old adult males 
from the HSJN skeletal collection       
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archaeologically invisible pathologies requiring applied medical care, it may be that 
all three were pragmatically motivated by increasing challenges to their mobility – 
the food and shelter provided by the  hospital   would enable them to survive a decline 
in physical independence. It is also possible that the spiritual framework in which 
this palliative care was located offered a form of caregiving that met other kinds of 
needs; ones that were, perhaps, equally important to these individuals’ well-being.

       Conclusion 

 To understand care in the past we must fi rst think about how social, political, and 
cultural factors infl uenced a person’s motivation to provide care – or to seek it. With 
the emergence of institutions that specifi cally focus on providing care, there is a 
shift away from care as a societal obligation towards caregiving as a complex entan-
glement of social, political, and cultural benefi ts. The link between these early 
Christian communities and the establishment of institutions of care highlights how 
both the patient and the caregiver may perceive a positive benefi t from their indi-
vidual choices to participate in the operations of a healthcare institution. Yet this 
link with religious organizations prompts a discussion not only about the motiva-
tions for participation, but also about the type of care being offered. As a bioarchae-
ologist, it is easy to focus only on the skeletal clues that suggest someone may have 
needed care in the past, but bodily care is, and likely always has been, enmeshed 
with psychological, social and spiritual healing approaches. While “hard” evidence 
to support such discussion may not always be available, it is nonetheless important 
to contemplate how such forms of care might have been characterized. 

 The  Hospital Real de San José de Naturales  serves as an example for how we 
might incorporate skeletal remains with other forms of evidence to answer ques-
tions about care in the past. The initial motivation for establishing the  hospital   was 
likely a Christian charitable mission to provide for the poor and the sick, but the 
relationship between the caregiving institution and the person receiving care held a 
greater signifi cance in the Americas than in the early Christian hospitals in Europe. 
In Mexico,  hospital  s became essential to survival, especially for the indigenous 
population who suffered greatly from widespread infectious diseases, but they also 
served as a way to maintain a “healthy” social distance between the distinct sections 
of colonial society. While the violent conquest may have occurred quickly, the con-
ceptual one (of the Old World over the New) lasted for much of the sixteenth cen-
tury, and it seems as though a secondary motivation for caring emerged when 
Europeans began to acknowledge the local population as peers, albeit at a slightly 
lower social status and in need of spiritual education. The institution of the  hospital  , 
separated from everyday life, run by religious orders, was important for responding 
to bodily care needs. But in a young and uneasily multicultural society facing regu-
lar outbreaks of devastating epidemic disease, the hospital also offered an important 
space in which to provide spiritual care, and perhaps even psychological comfort, 
for both caregivers and patients  .     
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    Chapter 14   
 An Exploration of a Modifi ed Bioarchaeology 
of Care Methodological Approach for Historic 
Institutionalized Populations                     

     Lori     A.     Tremblay Critcher     

          Introduction 

  Lorna Tilley’s bioarchaeology of care approach was designed to examine care 
 provided to individuals in the past (Chap.   2    ; Tilley,  2012 ). While this approach pro-
vides  bioarchaeologists   with a framework to explore both care provision and receipt 
of care in prehistoric contexts, it cannot be used to examine care at the population 
level in prehistoric populations because we do not have evidence of either the actual 
disease prevalence from these time periods or the levels of care required to support 
those who suffered from disease and/or disability (see Tilley, Chap.   2     this volume, 
for further discussion on this point). However, the amount of historical documenta-
tion of medical advances and implementation during the historic period is consider-
able. We see the rise and growth of  hospitals   and various other  Institutions of Care   
during the nineteenth century (Rosenberg,  1995 ). Many of the written records and 
accounts we have about health treatment during this period were written by, and 
from the perspective of, people in positions of power (e.g., medical doctors, politi-
cal leaders, etc.), and a good deal of the historical scholarship written by more 
contemporary scholars is based on those records and accounts. As a result, we have 
what may be perceived as a fairly complete picture of what care provision was like 
at that time. But that depiction is, of course, colored by authorial and authoritative 
bias in those texts. 

 Even with sources that may provide us with information regarding past care pro-
vision, it is the human skeleton that can provide us with the most objective and 
empirical evidence of the human biological experience in the past (Larsen,  2002 ). 
As bioarchaeologists, our goal is both to describe and explain the lifeways and life 
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experiences of past populations and to speak for those who could not (previously) 
speak for themselves. We act as their voice, as their representatives, to tell others 
what their lives were like – what they ate, what kinds of diseases and trauma they 
may have suffered, whether they remained in their place of birth, or migrated to 
their place of death. We can use skeletal evidence to either confi rm or contradict the 
information about care provision that we obtain from those textual sources. This 
then raises an interesting question: can we use a new, modifi ed bioarchaeology of 
care method to consider not simply whether care (and if so, what  kind  of care) 
occurred in the historic period, but the extent to which such care was effective? 

 This chapter examines this question. It does not provide a defi nitive answer; 
rather, it is a preliminary exploration to look at whether a modifi ed bioarchaeology 
of care method may be used to assess the  effi cacy of care   at both the individual and 
population levels at the  Oneida State Custodial Asylum   in upstate New York, a late 
nineteenth–early twentieth centuries Institution of Care. This pilot study offers the 
beginnings of an approach that I hope to build upon in future research into historic- 
era  Institutions of Care  .  

     Institutions of Care   

  I defi ne an Institution of Care as any institution, whether funded governmentally or 
privately, which is specifi cally designed to provide long-term care for those in soci-
ety who cannot provide it for themselves. 

 Early in the nineteenth century mental illness was believed to be a moral failing, 
but later during that century a new way of thinking started to emerge – one that 
emphasized that ‘insanity’ was an illness that required medical treatment, just like 
any physical ailment. Up until that point most people who were labeled as ‘insane’ 
or as ‘lunatics’ were hidden at home if their families had the means to care for them, 
or, if they had no such support, they lived on the streets or were put in prison. Once 
mental illness, or insanity, was recognized as a medical condition, the ways in which 
the mentally ill were treated changed (Grob,  1994 ). 

 It was after this paradigm shift that we see the emergence of the insane asylums 
(or mental institutions) in the United States. Dorothea Dix was infl uential in the 
movement that resulted in the establishment of insane asylums across the United 
States, arguing for the creation of state sanctioned hospitals or institutions to care 
for the mentally ill as well as to serve as cultural buffers protecting them from the 
starvation, the dangers of disease, and the risk of injury and abuse they typically 
suffered in prisons and on the streets (Grob,  1994 ). The ultimate goal of these insti-
tutions of  mental health   treatment, in addition to serving as a cultural buffer, was to 
rehabilitate those affl icted by mental illness (Phillips,  2001 ), as it was believed that 
most could be cured if they were treated in large institutional settings specifi cally 
designed for that purpose  (Grob,  1994 ; Yanni,  2003 ).  
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    Examining Effi cacy of  Care   

  The Oxford English Dictionary ( 2015 ) defi nes effi cacy as the “power or capacity to 
produce effects; the power to effect the object intended.” 

 If the intended effect of institutional care was not only to cure mental illness, but 
to act as a cultural buffer against the risk of starvation, trauma, and disease that the 
mentally ill would have been subjected to on the streets, in almshouses, or in pris-
ons, then we may be able to use skeletal evidence to attempt to determine whether, 
and to what extent, these institutions may have met that latter goal. We cannot, of 
course, measure the effi cacy of the former goal (i.e., recovery from mental illness) 
using skeletal evidence because mental illness does not manifest in any way on the 
human skeleton. We can, however, attempt to evaluate institutional performance in 
terms of evaluating how well it met its goal of providing a cultural buffer. 

 The bioarchaeology of care approach defi nes care along a continuum of direct 
support to accommodation (Tilley, Chap.   2     this volume), and we might approach 
assessment of  effi cacy of care  based not only on what is recorded about the type and 
amount of direct support and accommodation provided, but also on what we may be 
able to tell about the  impact  of that caregiving through its expression and/or refl ec-
tion in individual and collective indicators of physiological stress in the form of 
lesions associated with pathological conditions or trauma. (While the term patho-
logical condition refers to any abnormality, for purposes of clarity and distinguish-
ing between the etiologies of lesions associated with disease from those associated 
with injury, I am using the term pathological condition in this chapter to refer solely 
to the skeletal indicators associated with any disease process, be they infectious or 
metabolic.) We know that in institutions basic direct support was provided in terms 
of housing, food, etc., and that in most institutions some level of accommodation, in 
terms of providing opportunities for inmates/patients to participate in social activi-
ties, was likely practiced. Opportunities to participate in economic activity (such as 
maintaining the facility), if these were available, would have varied at an individual 
level as well as within and between institutions .  

    Modifi ed Method 

 In attempting to modify the bioarchaeology of care approach for examining the 
effi cacy of historic  institutions of care  , I created two variants of an experimental 
method: one that could be used at the individual level, and one that could be used at 
the population level. This was an exercise in trial and error. While these modifi ed 
approaches may work successfully in some instances, there are a number of limita-
tions that may prevent them from working as well as I had originally hoped. I 
attempted, and not entirely successfully, to test these two variants of the modifi ed 
method in examining effi cacy of  care   in the  Oneida State Custodial Asylum  . Below 
is a description of the proposed new method, followed by an account of its attempted 
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application to one individual from that sample and to the population as a whole. 
While this new method is not yet suffi ciently evolved to produce results that have a 
high degree of accuracy, it serves as a starting point for thinking about how we 
might begin to assess ‘effective treatment’ in historic era institutions. 

 Tilley’s original bioarchaeology of care method is composed of four stages of 
analysis (Chap.   2     this volume). These four stages are the basis for the four stages of 
analysis in this modifi ed method, with its two variants for assessing effi cacy of  care 
  at individual and population levels, respectively. In the discussion that follows, 
these four stages are described in relation to their application at the individual level 
specifi cally, although the many of the same processes are followed in assessing care 
outcomes at a collective, or population, level. Indeed, when working at the popula-
tion level, analyses in stages one, two and, to some extent, three, must be carried out 
at the level of the individual remains although information gathered on lifeways 
context will be equally relevant to all subjects. The results of these analyses are then 
collated in order to provide a general picture of risk for physiological stress within 
the institution, allowing an estimate of healthcare effi cacy. 

    Effi cacy of  Care   at the Individual Level 

  As in the standard bioarchaeology of care approach, the fi rst stage of the modifi ed 
approach requires a description of the skeletal evidence indicating that an individual 
lived with a debilitating or potentially incapacitating condition, as well as a diagno-
sis of that condition (if possible). 

 Importantly, the ‘modifi ed method’ Stage 1 analysis varies from the original in 
pursuing a focus on differentiating between the presence, prevalence, and distribu-
tion of active pathological lesions and evidence for perimortem trauma. The reason 
for the focus on active lesions and perimortem trauma, and for distinguishing such 
indicators within a more general ‘presence of lesions’ category (which combines 
healed and active lesions together in one count), is because although asylums were 
long-term  institutions of care  , in most cases we cannot know with certainty how 
long a particular individual was under the state’s care and control. While many 
inmates lived in institutions for years, unless we have personal medical records that 
we can associate with an individual set of remains – and these are rare – we cannot 
ascertain exactly how long an individual resided in the institution or, using anthro-
poscopic methods alone, how long prior to their death a healed pathological lesion 
or fracture may have occurred. Emphasizing active lesions and perimortem trauma 
allows bioarchaeologists to say with more certainty that particular pathological con-
dition or traumatic injury likely occurred and/or was experienced while the indi-
vidual was institutionalized. At the level of population analysis, a number of 
individuals displaying a particular type of indicator may allow identifi cation of a 
pattern of occurrence of a specifi c pathological condition or traumatic injury. 

 Stage 1 also includes a thorough description of lifeways context, but the search 
for information about the subject’s environment needs to focus particularly on 
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 features of the institutional context and the place of the institution in the community, 
which can often be obtained via contemporary historical documentation. 

 The second stage requires consideration of the clinical and functional impacts of 
any identifi ed conditions for each individual in question. Information about clinical 
effects can be obtained from modern medical literature, and the functional impacts 
can be inferred based on how those clinical impacts may have interfered with an 
individual’s ability to engage in the activities of everyday living; again, in applying 
this new method, information allowing analysis of functional impact is likely to 
draw on historical sources. While mental illness certainly has clinical impacts, 
because there is no evidence of this kind of condition on the skeleton we cannot, 
without individual identifi cation, attempt to ascertain what those impacts were. 
There is no need at this point to determine whether direct support was needed for 
this individual because, as an institutionalized person, the existence of direct sup-
port and accommodation are a given rather than a question. However, in this context 
Stage 2 does allow for the estimation of type of care required in broad terms of 
‘direct support’ and ‘accommodation.’ 

 The third stage comprises consideration of the detail of care likely required by 
the individual examined in the fi rst two stages, and then constructs a model of the 
care that may have been provided  within the corresponding institutional setting , 
taking into account what is known about the institution and its practices from his-
torical sources, as well as information about its goals, available resources, and the 
treatments available at the time. The range of material available should allow the 
researcher to develop a relatively detailed picture of what care may have been avail-
able on paper and (not necessarily the same thing) what care may have actually been 
offered to patients. 

 The fourth and fi nal stage of this new approach is completely different from the 
original bioarchaeology of care Stage 4. It requires the researcher to focus exclusively 
on what the information acquired to this point may reveal about the outcomes of insti-
tutional care for the subject of their study. In other words, can the care provided be 
assessed as having been effective in meeting institutional healthcare goals of protect-
ing vulnerable inmates from disease and injury and, where possible, providing treat-
ment adequate for inmates’ immediate health needs (according to the standards of the 
time)? If the care provided does not appear to have been effective in meeting institu-
tional goals then, dependent upon the extent and reliability of information available, 
the researcher may also able to consider what care, available in theory, was lacking in 
practice (e.g., dental care, fracture alignment), and why this may have been the case.  

    Effi cacy of Care at the Population Level 

 This second variant of this modifi ed method examines of the effi cacy of the institu-
tion in meeting its goal of providing a cultural buffer  for the sample as a whole , as 
well as assisting the researcher to compare and contrast level of treatment effi cacy 
(i) between different institutions and (ii) between male and female inmates within 
and across institutions. 
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 The fi rst stage in this variant requires a description of the  patterns and distribution  
of all pathological and traumatic lesions present either on individual skeletal ele-
ments or systemically, noting which of these lesions are active, and whether these are 
well established or the result of perimortem activity. Disease diagnosis and descrip-
tions of patterns of nonspecifi c pathological lesions and trauma should be included 
where possible. Additionally, at this stage, all information on disease and causes of 
death available from historical and/or medical records associated with the institution 
should be recorded. 

 The second stage requires a general overview of the clinical and functional 
impacts of any emergent patterns of prevalent pathological conditions and/or trau-
matic injuries elicited from the Stage 1 analysis. Stage 2 analysis is only relevant  if  
clear patterns of disease emerge; if there are no such patterns, then in this variant of 
the bioarchaeology of care methodology, Stage 2 becomes redundant and the 
researcher proceeds directly to Stage 3. 

 In the third stage, the ‘model of care’ of the institution should be described. This 
will be based on data obtained from available historical and medical records that 
provide general information about what kinds of treatments were provided by the 
particular institution to the inmate population during the relevant time period. 

 In the fourth and fi nal stage, the institutional program of care is analyzed to 
evaluate the effi cacy of the institution’s performance. In Stage 4, the focus is on the 
care choices that were made – on the impact of the care provided as well as, on 
occasion, the care  not  provided (e.g., failure to provide dental care). Where skeletal 
data, historical documents and/or medical records permit, it might be prudent to 
attempt comparison between the patterns and distributions of pathology and causes 
of death within the institutional population with those of the general population and/
or those of other contemporary and vulnerable populations in the same locality 
(such as the population of a pauper’s cemetery, an almshouse, or a prison). Taking 
due account of caveats arising from consideration of the characteristics of the popu-
lation serviced by an ‘Institution of Care’ (by defi nition, residents are more likely to 
be in need of caregiving), this comparison might provide insights into the ability of 
a particular institution to meet its health-related goals. This exercise might also 
allow cautious comparison between the performance of different institutions with 
similar aims and mandates. 

 Although an unknown length of time spent in the institutional setting is a con-
straint in the individual model, it is less so in this collective model variant, because 
these kinds of institutions were long-term care facilities. As such, most of the 
inmates who resided there had done so for at least one, if not many, years. Other 
constraints may include diffi culty in accessing comparative data, because there may 
not always be contemporary skeletal collections or documentary information avail-
able for comparative purposes. Without these data, it will be diffi cult to assess 
whether patterns of disease or trauma, active or healed, were unique to the institu-
tionalized population or whether they were ubiquitous in the wider community. 
Another limitation can lie within the sample itself; if there are many burials with 
differential preservation or completeness, obtaining accurate data in relation to the 
number of active and healed pathological lesions is potentially problematic .   
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    Application of the New Method 

     Oneida State Custodial Asylum   

  For the initial application of the new method, I chose the Oneida State Custodial 
Asylum, known later as the Rome State Custodial Asylum, in upstate New York. 
This was a long-term Institution of Care for the mentally ill that was deemed state 
of the art for its time (Phillips,  2001 ). 

 The Oneida State Custodial Asylum was originally established as almshouse in 
1825, but was, by the late 1860s, used primarily as an asylum for the ‘incurably insane’ 
(Carlisle,  1918 , p. 41; Phillips,  2001 ). While it served as both a poorhouse and an asy-
lum until 1894, the human skeletal remains recovered have been associated with the 
asylum population for a number of reasons. First, the burials recovered were believed 
to have been interred in the 1880s (when the asylum housed almost 300 inmates) and 
at this time the poor did not reside in the institution, but instead received outdoor relief. 
Second, the records from both the asylum and the New York State legislature indicate 
that during the latter part of the nineteenth century the institution served primarily as 
an asylum for the mentally ill, as well as for some who were physically disabled. Third, 
the demographics of the sample are not in line with those expected of a poorhouse. 
Poorhouse cemeteries typically contain high numbers of infants and children, and the 
sample from this institution contains only one infant (Phillips,  2001 ). 

 The Oneida State Custodial Asylum was considered state of the art in the late 
nineteenth century because it used the most up-to-date psychiatric treatment 
(Phillips,  2001 ). At the end of the nineteenth century it was believed that physical 
labor could cure mental illness and mental disability, so the Oneida State Custodial 
Asylum used labor therapy for approximately 95 % of its inmates as a means both 
of keeping the asylum functional and treating the inmates by helping them to 
achieve a sense of normality (Grob,  1994 ; Phillips,  2001 ). The labor therapy used at 
the Oneida State Custodial Asylum was divided on gender lines, with men respon-
sible for farm work and women responsible for household maintenance (Phillips, 
 2001 ). While the primary goal of the institution may have been to ‘cure’ its inmates 
of their mental illness, it also served to protect these vulnerable people from the 
risks they would have faced on the streets or in prisons . 

    Materials 

 The remains of more than 80 individuals who were associated with the  Oneida State 
Custodial Asylum   have been recovered. However, preservation and completeness 
varied throughout the sample. I analyzed the remains of 46 adult individuals (see 
Table  14.1 ) assessed as being in a condition allowing description for demographic 
and/or diagnostic purposes. The remainder of the burials were either incomplete 
(some contained only a single element) or the preservation was too poor to allow 
analysis. The entire original sample is composed of adults (with the exception of 
one neonate subadult).
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         Individual Level Analysis 

 I chose to use an individual labeled as Burial 29 for the application of the new model 
at the individual level. This individual is a 35–50-year-old male who exhibits mul-
tiple potentially debilitating antemortem injuries to his vertebral column, left arm, 
and left ribs. He does not exhibit any perimortem trauma or active lesions, with the 
exception of one small carious lesion on his lower right second molar. While this 
individual does not exhibit active lesions, I chose him as a case study because he 
clearly required both direct support and accommodation due to the debilitating 
nature of his injuries. 

 The remains of Burial 29 exhibit (Stage 1) a healed complete antemortem fracture 
that separated the dens from the second cervical vertebra, both DISH and Schmorl’s 
nodes in the thoracic and lumbar vertebrae, and severe trauma to the left elbow, with 
what appears to be concurrent trauma to his left ninth and tenth ribs. Together, the 
traumatic lesions would have (Stage 2) constricted the movement of his elbow joint 
and spine, in addition to causing potential pain and stiffness associated with Schmorl’s 
nodes and DISH (Mayo Clinic Staff,  2012 ; Takatalo et al.,  2012 ). 

 Stages 3 and 4 are where the limitations of this new method emerge. In relation 
to Stage 3, we know that the model of care at the  Oneida State Custodial Asylum   
involved labor therapy, but because of Burial 29’s physical limitations it is diffi cult 
to assess whether this standard treatment, which applied to most inmates, was used 
with this individual. There are no signs of atrophy of either his upper or lower limbs, 
so we can assume that his gross movement was not restricted. Unfortunately, we are 
missing one very crucial piece of information about this individual – his name. 
Because he is unidentifi ed, we cannot know whether he resided in the institution for 
one month or for years, and not knowing this means that it is not possible to deter-
mine whether he sustained his injuries before or after admittance to the asylum. 

 Not having this information makes Stage 4, assessing the effi cacy of  care   of the 
institution for Burial 29, very problematic. This is one of the biggest limitations of 
this variant of the proposed new method. If his injuries occurred prior to his admit-
tance, then his admittance to the asylum could have been, in part, because of the 
physical limitations resulting from those injuries. If this were the case, then the 
effi cacy of institutional care could be rated as ‘high’ for this individual, because he 
does not exhibit either active pathological lesions or the same extensive patterns of 
dental disease that his contemporaries in this asylum do (see discussion in the fol-
lowing section on this latter point). 

   Table 14.1    Sex and age composition of study sample   

 Sex  N.  <30  30–45  45–60  60+  Adult (unknown age) 

 Male  32  4  10  5  4  9 
 Female  10  3  3  2  0  2 
 Indeterminate  4  0  0  0  1  3 
  Total   46  7  13  7  5  14 
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 Alternatively, if Burial 29 had resided in the asylum for a number of years, and 
had sustained his injuries in a labor-therapy related context, the effi cacy of the insti-
tutional care for this individual would be low – because it did not protect him from 
the risk of injury equivalent to that which he would likely have faced in the streets 
or in an almshouse.  

    Population-Level Analysis 

 In applying the population-level variant of the model, in Stage 1, I found a high 
prevalence of Schmorl’s nodes, dental caries, and antemortem tooth loss (AMTL) 
(see Table  14.2  for the numbers of individuals who exhibit dental caries, antemor-
tem tooth loss, and Schmorl’s Nodes). In Stage 2, where in the clinical and func-
tional impacts are examined, it can be argued that the Schmorl’s nodes likely caused 
a moderate-to-severe amount of back pain (Takatalo et al.,  2012 ). Ongoing back 
pain may have made engagement in daily tasks diffi cult, but whether it would have 
prevented individuals from engaging in those tasks, be they self-care tasks or labor 
therapy tasks, is unknown. The clinical impacts of Schmorl’s nodes and poor dental 
health can be painful, but are not necessarily permanently debilitating. However, 
advanced dental disease can have larger systemic effects that we are unlikely to see 
on the skeleton, but which could well have had an impact on overall health and 
quality of life (Garcia, Henshaw, & Krall,  2001 ).

   In considering the ‘model of care’ (Stage 3), historical records indicate that labor 
therapy was employed in the asylum. As previously noted, there was a sexual division 
of labor, with men typically undertaking outdoor and agricultural work (clearing 
fi elds, planting and maintaining crops, chopping wood, tending animals, etc.) and 
women typically working indoors, undertaking more domestic tasks such as cooking, 
cleaning, and sewing. One would expect this kind of treatment may have put indi-
viduals at risk for work-related accidents. However, the range of assigned tasks would 
have put different individuals at risk for different kinds of occupational injury. This 
means that although there was a very general prescribed category of treatment – 
‘labor therapy’ – variations in the nature of this treatment make it impossible to gen-
eralize about the impacts of labor therapy practices across the asylum population. 

 In the fourth stage, I compared the demographic and pathology data I had to data 
from the Albany Almshouse (in Phillips,  2001 ). While dental health care was avail-
able to the public at this time, it may not have been provided to the inmates at this 
institution. The overall dental health of the  Oneida State Custodial Asylum   population 
was signifi cantly poorer (58 % exhibited caries) than that of their contemporaries 
(16.94 % of the Albany Almshouse sample exhibited caries noted in [Phillips,  2001 ]). 
Additionally, while there is no consensus on the etiology of Schmorl’s nodes (Dar et al., 
 2010 ), it has been found that populations that engage in heavy labor tend to exhibit 
higher rates of Schmorl’s nodes than occur in other populations (e.g., Lai & Lovell, 

   Table 14.2    Frequencies of individuals who exhibit dental pathologies and Schmorl’s nodes   

 Sex  Caries  AMTL  Schmorl’s Nodes 

 Male  21/32  25/32  8/32 
 Female  5/10  8/10  3/10 
 Indeterminate  4/4  3/4  1/4 
  Total   30/46  36/46  12/46 
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 1992 ), thus the high prevalence of Schmorl’s nodes in this institutional population might 
be associated with engagement in physically demanding forms of labor therapy. 

 ‘Exhaustion,’ a nonspecifi c term that simply means ‘to be drained,’ was noted as 
the most frequent cause of death in the  Oneida State Custodial Asylum  , equivalent 
to all deaths from all the ‘infectious respiratory diseases combined’ (Phillips,  2001 , 
p. 43) at a time when respiratory disease and accidents were the most common 
causes of death in the nineteenth-century United States. There were few deaths 
attributed to accidents at the  Oneida State Custodial Asylum  . How does this pattern 
of mortality refl ect on the question of effi cacy? Was this institution, based on these 
data, effective in serving as a cultural buffer to protect its charges from the risks they 
would have encountered on the streets or in prisons? 

 The limitations of available data, as well as the limitations of this newly concep-
tualized model, make such a determination problematic. On one hand, based on the 
historical records, the  Oneida State Custodial Asylum   did protect its inmates from 
death due to accidental injuries and from the infectious respiratory diseases that 
plagued the general population, yet on the other hand, based on both the skeletal 
data and contemporary documentation, it put the inmates at risk of Schmorl’s nodes 
and death by ‘exhaustion’ by virtue of the labor therapy employed by the asylum 
caregivers. So the answer to the question of whether this institution was effective in 
meeting its goal of serving as a cultural buffer is both yes and no. 

 While the strength of this population-level analysis is that it has the potential to 
let us identify patterns of disease and injury within institutions, giving us a more 
realistic picture of the lived experiences of their inmates, it is not yet at a point 
where it can be used to give a reliable assessment of the effi cacy of an institution for 
the inmate population as a whole. The design of care programs is complex, with 
many factors that need to be accounted for. There are possible trade-offs for protec-
tion from certain health risks that may ultimately lead to other kinds of health chal-
lenges. For example, while inmates may not have been as exposed to the respiratory 
diseases rife among the general population, at the  Oneida State Custodial Asylum   
they suffered from poor dental health, which may have ultimately led to health con-
ditions as serious as the respiratory diseases they were protected from. 

 Furthermore, although analyzing the prevalence of pathological lesions may 
allow us to see patterns of disease and trauma, when we include healed lesions this 
can potentially be misleading, because unless detailed patient case histories are 
available we have no way of knowing when each individual developed a particular 
disease or sustained a particular injury. Therefore, while lesion patterns may sug-
gest that a relationship between activities in the asylum and certain forms of acquired 
disease or trauma is possible or even probable, such hypotheses must always be 
conservative.  
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    Conclusions and Future Directions 

 This chapter has presented a possible method for examining and assessing the 
effi cacy of caregiving in late nineteenth and early twentieth-century  institutions of 
care   that is based on an adaptation of the bioarchaeology of care methodology. 
Whether, and to what extent, we can apply either the individual or the population-
level variant of the proposed new approach successfully remains an open question; 
this new approach suggests intriguing possibilities, but it is in its infancy and 
requires further testing and refi nement. However, combining evidence from skel-
etal and documentary sources to focus on the effectiveness of institutional care 
provision may, at the very least, encourage us to think about the lifeways of insti-
tutionalized people in the historic-period United States in a new light. It may also 
provide a foundation for exploring the impact of caregiving (or lack of caregiving) 
experienced by those belonging to some of the most vulnerable and marginalized 
groups of people in the historic period, such as the inmates of mental asylums – as 
illustrated in this study. 

 Many of the practical limitations of this new, and still experimental, method have 
already been canvassed. These include, for example, those problems that impact all 
bioarchaeological analysis, such as poor skeletal preservation compromising the 
description and diagnosis of pathological conditions. A problem more specifi c to 
research into effi cacy of  care   is diffi culty in ascertaining whether pathological 
lesions and/or healing occurred before or after patient admittance to the care institu-
tion. There are a number of other constraints that need acknowledgement. First, this 
method can only work with skeletal samples that come from known institutional 
burial grounds, as it relies on the knowledge that the remains examined are associ-
ated with residence in a long-term care facility. Second, both historical records, and 
histories produced by modern scholars, often contain bias (as do all texts, to some 
extent) and/or inaccuracies in descriptions of treatments and conditions of care 
institutions. Last, working with skeletal remains is inherently limited, in that infor-
mation about diseases experienced during care that manifest only in soft tissue will 
be unavailable to us unless case histories exist and, more cogently, we are able to 
match individual skeletal remains to these. This factor, perhaps more than any other, 
will prohibit us from achieving a truly robust and comprehensive understanding of 
whether an institution met their healthcare goal of protecting their charges from 
infectious diseases or physical harm. 

 This pilot study has been a fi rst step at looking at the question of effi cacy of  care 
  in a systematic manner, and lays the groundwork for future, more extensive research. 
To give just one example, stable isotope analysis has the potential to address whether 
local and nonlocal residents differed in terms of risk for disease or trauma within an 
institution – and therefore, perhaps, whether they differed in terms of effectiveness 
of the care received. Despite its limitations, this new approach offers a valuable 
perspective for those investigating aspects of past care provision .     
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    Chapter 15   
 Subadult Mortality Among Hunter-Gatherers: 
Implications for the Reconstruction of Care 
During Prehistory                     

     Marco     Milella     

          Introduction 

 The presence of social support to disabled individuals during  prehistory   (defi ned here 
as the late Pleistocene – i.e., up to ca. 11.0000 years BP) has been debated in the 
archaeological and anthropological community (Degusta,  2002 ; Dettwyler,  1991 ; see 
also Hublin,  2009 ). Theories on health-related caring behavior during prehistory are 
typically developed on the basis of fossil fi ndings that exhibit traces of pathological 
conditions inconsistent with self-subsistence of the individual. In such cases, external 
support from other members of the group is invoked as an explanation for the survival 
of the subject. Among such paleopathological cases we can cite an adult Neanderthal 
male from Shanidar, Iraq (Solecki,  1971 ; Trinkaus,  1983 ; Trinkaus & Zimmerman, 
 1982 ) exhibiting various traumas and degenerative joint diseases, an edentulous sub-
ject from Dmanisi, Georgia, who survived despite evident masticatory impairments 
(Lordkipanidze et al.,  2005 ), a mandible from Aubesier, France exhibiting marked 
tooth loss (Lebel et al.,  2001 ), a case of craniosynostosis from the site of Atapuerca 
(Middle Pleistocene, Spain) (Gracia et al.,  2009 ), and an Upper Paleolithic dwarf from 
the site of Romito, Italy (Frayer, Macchiarelli, & Mussi,  1988 ; Tilley,  2015 ) which 
likely necessitated social support for his survival. The link between the fossil evidence 
and caring behavior has been questioned on the basis of too simplistic assumptions 
about degrees of disability, reactions from the group toward disabled subjects, lack of 
ethnological and contemporary comparisons, and lack of comparative studies on non-
human primates (Degusta,  2002 ; Dettwyler,  1991 ). Such pessimistic views have been 
recently opposed by the introduction of the  Index of Care  , a methodological frame-
work allowing a critical evaluation of possible  healthcare    behavior   on the basis of the 
paleopathological evidence (Tilley & Cameron,  2014 ; see also Chap.   2     this volume). 
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 It is interesting to note the paucity of discussion based on  ethnological data   in the 
biocultural interpretation of paleopathological cases. In particular, no attempt has 
been made to systematically compare these with what is known for modern  hunter- 
gatherer   societies when analyzing prehistoric case studies. The advantages of an 
approach based on the analysis of data from hunter-gatherers are manifold: (1) mod-
ern  hunter-gatherer   societies can be (cautiously) used as proxy of prehistoric human 
communities; (2) the ethnological literature provides a good amount of data on sev-
eral aspects (e.g., ecology, demography, life history variables) of  hunter-gatherers  , 
which can be used to test working hypotheses; (3) analyses of data on  hunter- 
gatherers   allow comparisons with more structured, sedentary human communities. 

 Attitudes toward disabled subjects among  hunter-gatherers   have been poorly 
investigated, with references in the literature amounting mostly to sporadic men-
tions of specifi c behaviors in certain societies. Examples include the support pro-
vided to disabled elderly subjects among the !Kung (Daly & Wilson,  1980 ) or, on 
the other hand, the lack of care toward incapacitated individuals observed in some 
Arctic societies (see Dunn,  1968 ). The lack of systematic data strongly hampers a 
survey of such behaviors among  hunter-gatherers  . On the other hand, more system-
atic attention has been paid to childhood,  subadult mortality   (see below), and atti-
tudes (including care) toward children in these type of societies (e.g., Hill & 
Hurtado,  1996 , pp. 423–425; Hewlett & Lamb,  2005 ). Accordingly, in this work I 
decided to focus on behaviors related to  parental (or alloparental) investments   (food 
provision, custodial care – admittedly a rather coarse and indirect defi nition of care, 
but, I believe, justifi ed by the quantity and quality of available data) and to discuss 
these in the more general perspective of  healthcare   behaviors. 

 From a general point of view, in order to investigate care in  hunter-gatherers   one 
can fi rst try to deconstruct  healthcare   behaviors (or any other behavior) into their 
major components. If considered from a biocultural perspective, these will include 
the  causes  leading to these behaviors, the  factors  infl uencing such behaviors, and 
the  dynamics  characterizing the behaviors. 

 In relation to ‘causes,’ we can distinguish between biological and cultural causes. 
For  biological causes  , I refer here to biologically driven behaviors (i.e., kin selec-
tion, the process by which specifi c traits are favored due to their positive effects on 
descendant or nondescendant offspring [Griffi n & West,  2002 ]). For  cultural causes  , 
I refer to the case of behaviors mediated by cultural factors such as social norms and 
taboos (see, for example, the taboo among the Ngandu concerning the supposedly 
poisonous nature of breast milk provided to infants by women other than the mother 
[Hewlett & Winn,  2014 ]). 

 As far as ‘factors’ are concerned,  environmental factors   include those aspects 
such as geological or climatic variables possibly infl uencing the expression of a 
certain behavior. On the other hand,  demographic factors   include the possible role 
played by features of the population (e.g., population size and density, mobility, 
mortality – see for example the relationship between demographic changes and dis-
ease emergence among modern humans [Jones et al.,  2008 ]). 

 Finally, in considering the ‘dynamics’ of a behavior, we can distinguish between 
 singular versus collective dynamics  , as when we have a single versus multiple social 
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actors enacting a specifi c behavior (in the present work I will focus especially on 
collective dynamics). 

 Altogether, causes, factors, and dynamics combine to express a behavioral 
model. Behavioral models can then be used for comparing different social units and 
may represent a complementary tool of analysis when posing hypotheses concern-
ing behavioral patterns in prehistory. 

 Here, I explore the possible causes, factors, and dynamics of  healthcare   behav-
iors in modern  hunter-gatherers   using a large ethnographic dataset taken from pub-
lished data. In particular, I try to isolate variables likely to be correlated with caring 
behavior and explore their relationship with other variables describing demographic 
or environmental contexts. Due to the limits of the available data (see later), I focus 
my attention on subadult ( infant   – fi rst year of life, and  juvenile   – to the age of 15 
years) individuals, used in this study as proxy of subjects needing care and, in their 
mortality percentages, assumed to indirectly express levels of  healthcare  . 

 The choice to focus on subadult mortality results from the discriminant variables 
considered designing my study, which are survival odds and relative exposure to 
health-related risks. Lacking more specifi c information, I adopted a probabilistic 
approach, i.e., assuming the youngest age classes as a subsample of a population to 
be particularly vulnerable from this point of view. Note that I am not proposing an 
equation between childhood and sickness, but merely focusing on a section of the 
population more likely to be the recipient of health-related (parental or alloparental) 
caring behaviors. On the other hand, I recognize the limitations of this approach. 
Among these, the main issues are the risk of ethnocentrism in viewing children as 
passive entities lacking of agency, and the diffi culty in adopting a univocal concept 
of childhood, given the cultural characterization of age distinctions (see Baxter, 
 2008 ; Bugarin,  2005 ; Kamp,  2001 ). Moreover, one should also consider the fact that 
among  hunter-gatherers   children usually start to be relatively independent after a 
certain age (e.g., after 3–4 years old – see Bird-David,  2005 ). Finally, because of the 
nature of the data to hand, sex is not considered as variable in the present study (for 
the relevance of considering gender in any archaeological discussion on childhood 
see Kamp,  2005 ). These considerations demonstrate the diffi culty in approaching 
the present work in a simplistic way, especially when dealing with data on juveniles, 
given the relatively wide age interval included in this class (in several societies older 
children not only contribute to the economy of the social group, but may also pro-
vide care for their siblings – see Bugarin,  2005 ). However, fi ne-grained (in terms of 
age classes) systematic data on childhood mortality among  hunter-gatherers   are not 
available. I therefore decided to approach this study in a cautious way, by conduct-
ing separate analyses on infants and juveniles and by taking into consideration the 
aforementioned issues in the discussion on my results. 

 It should also be noted that I chose to consider specifi c variables that I assessed 
as likely to be linked to the question at hand, which is the development of health- 
related caring behavior in  hunter-gatherer   societies. The lack of explicit information 
on these behaviors in the source material led to an indirect approach; in other words, 
a focus on a variable (infant and juvenile mortality) possibly linked to costs (in 
terms of time and energy spent by the provider) and expression of caring behaviors. 
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The experience of mortality, and the factors surrounding mortality, are indeed 
expected to be relevant from a behavioral point of view and to trigger  healthcare   
behavioral responses. In relation to demographic and environmental variables, I 
decided to focus on  population density  ,  population mobility  , and  environmental pro-
ductivity   in relation to care. These variables were chosen in order to outline, at least 
in general terms, a demographic and environmental background for the observed 
mortality values and specifi c types of stress acting on the population as a whole.  

    Material and Methods 

 The  Binford dataset   (  http://intersci.ss.uci.edu/wiki/index.php/Binford_hunter- 
gatherer_data#Spreadsheets    ; Binford,  2001 ) consists of data from 390  hunter- 
gatherer   societies covering a wide geographic area. For each society, a large number 
of variables describing different features of the population are listed. These range 
from environmental data (e.g., type of vegetation, rain fall, etc.) to more demo-
graphic information (e.g., population size, population density, etc.). 

 The  Marlowe forager dataset   (  http://intersci.ss.uci.edu/wiki/index.php/Binford_
hunter- gatherer_data#Spreadsheets    ; see also Kramer,  2011 ) contains data from 479 
societies. In this dataset, too, each society is described by a list of variables, some 
of them (e.g., infant and juvenile mortality) not present in the  Binford dataset.   The 
existence of this additional information led me to merge these two partially overlap-
ping datasets when trying to explore specifi c relationship between variables, with 
the view to increasing the power of my analyses. 

 Relationships between variables were investigated by means of linear regression 
analyses and correlation tests (Spearman’s rho test). All analyses were conducted in 
JMP 11.0 (SAS Institute), setting alpha at 0.05.  

    Results 

 In Figs.  15.1  and  15.2  I plot infant and juvenile mortality against, respectively, 
yearly average number of movements by the local group and yearly average dis-
tances walked by the local group. Results show overall negative, although not sig-
nifi cant, correlations (Table  15.1 ). It must be noted that data on mortality are taken 
from Marlowe and are available only for a small subset of societies (14). Moreover, 
in this and the following analyses, one should take into consideration the relatively 
large variance characterizing each subset, and the infl uence exercised by outliers in 
such small samples.

     On the other hand, when plotting infant and juvenile mortality against population 
density (Fig.  15.3 ) a positive (although not signifi cant) correlation between these 
two variables is evident (Table  15.1 ).
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   I then calculated a proxy of mean environmental productivity by subdividing net 
 primary productivity   (NPP) by population density and checked for the correlation 
between this new variable and mortality values. 

 Interestingly, while no signifi cant correlation was found for infants, I obtained a 
strong and signifi cant negative correlation between these variables for juvenile mor-
tality (Fig.  15.4 , Table  15.1 ).

       Discussion 

 In relation to the specifi c trends highlighted by my analyses, it is interesting to note 
the lack of correlation between subadult mortality and group density. This suggests 
that the likely greater availability of alloparental care in more dense societies, as 
opposed to that available in more sparse groups, does not play a relevant role in 
terms of subadult survival. It also seems that higher population density does not 
infl uence mortality, as would be expected due to the relevance of the former variable 
in the emergence and diffusion of diseases (note, however, that in this case even 
relatively dense populations would be composed of few members in comparison 
with agricultural or industrial societies). 

  Fig. 15.1    Plots of infant and juvenile mortality vs. number of yearly movements       
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 However, the inverse correlation observed between number of movements and 
walked distances on one hand and, on the other, subadult mortality, is of special 
interest, since it suggests (with the caution necessary due to the inherent biases of 
my data) that an increase in mobility, together with associated physical tasks, do not 
expose a group to an increase in subadult mortality. A possible relevant factor in this 
case could be the care offered by parents and other members of the group as a buffer 
against the risks linked to a high mobility. In addition, a higher level of mobility 
would result in an overall ‘healthier’ living environment, which would mitigate 
against the development of disease-related conditions associated with more seden-
tary populations. 

  Fig. 15.2    Plots of infant and juvenile mortality vs. distance walked yearly       

     Table 15.1    Spearman’s correlation values between variables   

 Spearman’s rho   p  

 Pop. Density  Infant mortality  0.3263  0.3006 
 Pop. Density  Juvenile mortality  0.4961  0.0712 
 N. of movements  Infant mortality  −0.2386  0.4552 
 N. of movements  Juvenile mortality  −0.3592  0.2072 
 Distance walked  Infant mortality  −0.3286  0.2969 
 Distance walked  Juvenile mortality  −0.0585  0.8425 
 Net Primary Productivity/Pop. density  Infant mortality  −0.2947  0.3524 
 Net Primary Productivity/Pop. density  Juvenile mortality  −0.8159  0.0004 
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 In the results of analyses of the relationship between mortality and environmental 
productivity, the presence of a strong negative correlation between this variable and 
juvenile mortality only is of interest, since it is consistent with a differential  parental 
investment   for different classes of subadults (cf. Daly & Wilson,  1980 ). In particu-
lar, it seems that older children will be advantaged compared with infants when 
there is an increase of  food availability  , a pattern that is possibly related to the higher 
social and productive value of older subjects (cf. Kramer,  2011 ), to strategies of 
population control (Hayden,  1972 ), and to the fact that healthy older children would 
have higher chances of survival and attaining adulthood compared with the higher 
risks and exposure to diseases of infants. In the case of infants, however, the possible 
role of breastfeeding as a buffer against environmental variability needs to be 
stressed. This point is important, since it would contribute to explaining the lack of 
correlation with environmental productivity in this age class. 

 Discussions about behaviors in the past are often affected by a certain lack of 
contextualization with regard to their biological, environmental, and social corre-
lates. Such issues have been already highlighted by other authors. De Gusta ( 2002 ) 
stressed the lack of comparative data on caring behavior in nonhuman primate com-
munities when discussing similar behaviors and attitudes in hominids (for a review 
of nonhuman primate behaviors see Fashing & Nguyen,  2011 ). Dettwyler ( 1991 ), 

  Fig. 15.3    Plots of infant and juvenile mortality vs. population density       
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on the other hand, expressed a more general criticism to positing hypotheses about 
caring behavior in the past on the basis of paleopathological data. Variability in the 
context of disability, reaction to disability by the social group, relative contribution 
of the apparently sick to the economy of the group should all be considered when 
postulating hypotheses on supposed caring behaviors (Dettwyler,  1991 ; for further 
discussion of Dettwyler’s views, see Doat, Chap.   17     this volume). 

 A renewed attention to the possibility of reconstructing caring behavior in the past 
has recently been stimulated by the introduction of a bioarchaeology of care approach 
(Tilley,  2015 ; Tilley & Cameron,  2014 ; Tilley & Oxenham,  2011 ; Chap.   2     this vol-
ume). The associated instrument, the  Index of Care  , aims to assist the researcher in 
testing hypotheses on the possible presence of caring behaviors, starting from a criti-
cal evaluation of the paleopathological evidence. In particular, the differential diag-
nosis of each case is followed by an estimate of the degree of disability of the subject, 
which allows inferences on possible support provided by other subjects. 

 Of particular interest is the set of factors (environmental and social) driving spe-
cifi c behaviors, such as the ones which are the target of this study. This is particu-
larly relevant since, without a contextualization of each case or cases, the presence 
and meaning of determinate behaviors risk being disconnected from their biological 

  Fig. 15.4    Plots of infant and juvenile mortality vs. net primary productivity/population density       
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and social components, which are the basis of any biocultural  hypothesis  . This is 
especially true for studies focused on prehistory, a time period for which we do not 
have access to direct information on the sociocultural dimension of a specifi c soci-
ety, but must infer it from indirect data (geological, paleoenvironmental, archaeo-
logical, and anthropological). 

 In this context, the results from the present study are relevant for the discussion 
about the possibilities and limits of reconstructing caring behaviors in the past. As 
already mentioned, the major limit of this study is the lack of explicit data on caring 
behaviors, which are typically underrepresented in the ethnological literature. 
Furthermore, the available studies reveal contrasting attitudes toward disabled sub-
jects in different social groups, a fact likely linked to divergent cultural factors (cf. 
Fabrega,  1999 ; Marlowe,  2010 ). The choice to use subadult mortalities as a way to 
evaluate the possible costs involved in caring behaviors, though justifi ed by the 
available data, is not immune from specifi c issues, as already mentioned earlier. 
Given their relative independence, this is especially true when considering data on 
juveniles, a fact that is likely to infl uence my analyses. The paucity and ambiguity of 
the available data suggest that my results, rather than describing specifi c behaviors, 
are useful for a refl ection on their possible (biological and social) background. 

 I note, moreover, that by using a dataset including a heterogeneous sample of 
societies, my results represent only general tendencies and cannot be extended to 
specifi c social contexts. 

 My results, even if not directly involving care behaviors, are nonetheless interest-
ing since they  do  provide a useful background for posing biocultural hypotheses.    
The experience of death and the perceived associated risks of death (for a given 
environment) must indeed infl uence the type and amount of support provided by the 
social group. Accordingly, I postulate that a behavioral response in terms of caring 
attitudes will be directly linked to the risks and costs specifi c to a given environment 
and to previous experiences in terms of illness and mortality for a specifi c human 
group in a specifi c environment. 

 In this work, I focused my attention on environmental and demographic factors 
which might be included in a model of caring behaviors among  hunter-gatherers   
societies. We should, however, take into consideration also the possible role played 
by cultural causes. A good example is represented by the attitudes toward elderly 
subjects, who in some societies like the ! Kung   are highly valued and routinely given 
care to (though with a variability associated with the presence or absence of next of 
kin) (Daly & Wilson,  1980 ; see also Marlowe,  2010 , pp. 160–161). This emphasizes 
the obvious qualifi cation that, in reconstructing a behavioral model for   hunter- gatherers   
(and by proxy prehistoric human communities), one must consider not only the avail-
able environmental and demographic data possibly infl uencing such behaviors, but 
also the role played by cultural variables on the expression of these behaviors. 
Clearly, one may object to such a discrimination between natural vs. cultural causes, 
given their possible overlap (e.g., biological vs. affective value of offspring) (but see 
Hayden,  1972 ). I nonetheless believe in the usefulness of maintaining the two dimen-
sions separated, at least initially, in order to test working hypotheses. 
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 Finally, considering the possible dynamics characterizing caring behavior in 
 prehistory, it is interesting to note the general lack of care provided by single indi-
viduals in  hunter-gatherer   societies. Rather, support (e.g., in case of illness) is usu-
ally provided by the family or social group, or by a certain number of specialists 
(Fabrega,  1999 ; Hayden,  1972 ). This is of relevance in positing archaeological 
research questions, since it is consistent with the presence, also during prehistory, of 
complex social networks (cf. Apicella, Marlowe, Fowler, & Christakis,  2012 ) regu-
lating interindividual relationships and behaviors.  

    Conclusion 

 In the present study, I explored the possible usefulness of data on modern  hunter-
gatherers   as a tool to model caring behaviors in prehistory. Systematic reviews on 
caring behaviors in  hunter-gatherers   are absent from the literature. However, a 
study of the relationship between mortality in infants and juveniles (used here as 
classes of subjects needing care) and variables such as group density, group mobil-
ity (translated in yearly average movements and walked distances), and environ-
ment productivity provides interesting results. In particular, it highlights the 
complex nature of care among  hunter-gatherers  , which seems independent from 
both group density and mobility but is, instead, consistent with biological and cul-
tural responses to specifi c environmental stimuli. It appears that, in order to investi-
gate conspecifi c care in prehistory, we need to adopt multifaceted models which 
take into consideration both a biological and cultural component. The present study 
represents the fi rst attempt to discuss the bioarchaeology of care from a perspective 
that is not based on isolated case studies, but rather considers data from a multi-
population perspective. I believe this approach to be of potential value, especially 
due to the possibility of its use in predicting specifi c behavioral responses to specifi c 
environmental and sociocultural stimuli. 

 On the other hand, it is obvious that what has been applied in this study is a pre-
liminary version of a model that must be further refi ned and tested in order to be of 
direct use. In particular, one of its shortcomings is that due to the limits of available 
information I was forced to address the issue of  healthcare   indirectly, focusing on 
subadult mortalities and their possible relevance for the problem at hand. Besides 
the limitations arising both from using subadults (especially older ones) as proxies 
for subjects needing care and from the small number of societies considered, it must 
be emphasized that in this work I focused on a specifi c type of care (parental or 
alloparental). Accordingly, it is not possible to simply extend the specifi c results 
from this study to more general health-related caring behaviors (e.g., toward the 
sick). In order to do this, more specifi c ethnological data are needed. These would 
allow an increased number of variables to be studied and compared, and possibly 
the extension of this research approach to several age classes (e.g., including also 
elderly subjects, another population segment which would be interesting to study 
from a  healthcare   point of view). Systematic medical studies of modern  hunter-
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gatherer   populations would, moreover, allow a better defi nition of the type of epide-
miological risks these populations are exposed to, allowing a more precise 
contextualization of the studied behaviors. Finally, the availability of data at an 
individual level (i.e., raw data from all – or at least a representative number of – 
members of a population rather than population means as the ones used here) would 
allow the exploitation of complementary statistical tools (e.g., social network analy-
sis), leading to more fi ne-grained and focused analyses. 

 Despite the caveats acknowledged earlier, I believe that the methodology 
described in this chapter helps to address and refi ne research questions on both sub-
adult mortality and  healthcare   during prehistory. It does this by providing an alter-
native framework for examining these topics, by shifting the perspective from an 
individual to a population level, and by stressing the relevance of social and envi-
ronmental variables when studying caring behaviors.     
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    Chapter 16   
 Digitised Diseases: Seeing Beyond 
the Specimen to Understand Disease 
and Disability in the Past                     

     Andrew     S.     Wilson      ,     Keith     Manchester     ,     Jo     Buckberry     ,     Rebecca     Storm     , 
and     Karina     Croucher    

          Introduction 

  Digitised Diseases   is a major web-based  3D resource   of chronic disease conditions 
that manifest in changes to the human skeleton. The resource was established 
through funds from  Jisc   1 , the  University of Bradford   and  Bradford Visualisation  . 
The multidisciplinary team involves project partners  MOLA   (formerly Museum of 
London Archaeology) and the  Royal College of Surgeons   of England (RCS), 
together with associate partners in London and York. The project has undertaken a 
programme of  mass digitisation   of pathological type specimens from world- 
renowned archaeological, historic and medical collections represented across the 
partner institutions. 

 We continue to augment this resource through insertion of new content. The 
resource was always envisaged as needing to appeal to a diverse user community, 
having an impact not just among academic and clinical benefi ciaries, but also 
enriching the wider understanding of public health in the past. From the outset, our 
focus was on making sure that the digitised palaeopathological exemplars were rep-
resented and understood within a broader clinical context. In essence, we wanted to 
emphasise the impact of living with disease and disability in an era before modern 
therapies were available and the signifi cance of the care provision that would have 
been required at a societal level, given the longevity of many of these conditions. 

 This chapter discusses how the web-based resource  Digitised Diseases   (  www.
digitiseddiseases.org    ) might be used in conjunction with the  Index of Care   (Tilley, 

1   Jisc (formerly the Joint Information Systems Committee) is a publicly funded body in the United 
Kingdom that supports higher education and research by providing digital resources, network and 
technology advice and services. 
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Chap.   2     this volume; Tilley & Cameron,  2014 ) to look beyond the simple quantifi ca-
tion of disease. It presents the rationale for  Digitised Diseases   and describes the way 
in which it operates through specimen-level description and  clinical synopses   of 
corresponding disease. We are keen to see  Digitised Diseases   used in research into 
past caregiving. With this in mind, we also consider some limitations currently 
faced as we attempt to achieve a greater emphasis on the person who lived with 
disease, as opposed to focusing solely on the disease itself – as past  palaeopathology   
studies have tended to do. 

  Digitised Diseases   is a large multidisciplinary study, funded predominantly through 
taxpayer money in the UK (it has received almost £1 million). The mission statement 
focuses on the digital documentation of specimens to inform clinical understanding of 
chronic conditions affecting the skeleton, with a further aim of safeguarding fragile 
and often unique specimens (Wilson,  2014 ). We have now digitised over 1600 speci-
mens using  3D laser scanning  , complemented by descriptions,  radiographs   and  CT 
images   that accompany the specimens. In view of the emphasis on documenting type 
specimens we have had to target our approach in working with different institutions 
and collections because of the low prevalence of many of these specifi c diseases, and 
the fragmentary nature of archaeological skeletons and the often small size of some of 
the skeletal assemblages available have also posed problems. Fortunately, partner 
organisations such as the RCS and MOLA hold diverse collections, varying from 
separate bone elements to whole assemblages of skeletal individuals. Many of the ele-
ments scanned at the RCS, for example, originate from anatomy and pathology collec-
tions and refl ect an historic practice of specimen collection. 

 Without such practices we would now have a far more limited comparative set of 
examples of bone change that pre-dates the advent of modern medical intervention, 
particularly for those diseases that result in very fragile bone change (e.g.  neoplastic   
change and those conditions affecting bone mineralisation, such as  osteomalacia  ), 
which for obvious reasons survive less well in the archaeological record. Whilst we 
use the word ‘specimen’ within  Digitised Diseases  , we recognise that this contra-
dicts the ‘personhood’ approach aspired to when using a bioarchaeology of care 
approach. We selected this term to emphasise the educational value of being able to 
show type examples of pathological conditions, whilst acknowledging the lack of a 
suitable, more inclusive word to describe individual bone elements succinctly and 
without negative connotations. Whether working with  Digitised Diseases   or the 
 Index of Care  , the focus should always be on how the evidence can be used to 
inform health impact and care needs at the individual level, and this is refl ected in 
the  Digitised Diseases   clinical synopses. 

 In creating an online open access resource available to the wider public, the need 
for high-level explanatory documents that described these chronic conditions and con-
textualised our understanding of health and caregiving in the past was seen as impor-
tant. We have included two documents for this wider user base that introduce ‘living 
with disease and disability in the past’ and ‘dental health and disease in the past’. 

 For those specifi cally researching healthcare in the past, we recognised the impor-
tance of clear descriptions of pathological change to accompany each 3D model. Not 
only do these guide the user through the appearance of possibly unfamiliar diseases, 
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but they also record changes that may not be immediately evident on photographs or 
scans. In addition, some of the 3D models have supplementary content, such as radio-
graphs and CT scans, in order to help the user more fully appreciate the extent of the 
boney reaction in each disease. These internal images are important, as they help us 
understand the progressive nature of many of the diseases in a holistic sense, and 
provide a fuller picture of lesions that are not always visible on the bone’s surface. 

 From the outset of the project individual ‘ type specimens’   invariably had to be 
placed within their context, and for many diseases it was not possible to consider 
elements in isolation. Looking at an individual bone element or series of elements, 
we almost always found we needed to emphasise the distribution of lesions across 
the skeleton, along with any co-existing pathology, in order to understand both the 
expression of the disease in a particular area of the body and how this disease would 
relate to the overall health of the individual (Fig.  16.1  and Textbox  16.1  illustrate 
this point); in particular, this was an important aspect of the pilot project   From 
Cemetery to Clinic   , which focused on leprosy (  http://www.barc.brad.ac.uk/
FromCemeterytoClinic/    ). These two key issues interplay – for some pathological 
conditions, the distribution of lesions across the body is as important as lesion 
appearance for diagnosis. Furthermore, the overall distribution and interaction of 
the target disease with other pathological conditions, together with the clinical 
description of each individual, is also important when considering how individuals 
lived with chronic disease. Based on this information we can seek insight into how 
an individual living with a particular chronic disease interacted with their environ-
ment, and how, in turn, society viewed and treated them.

  Fig. 16.1    Thoracic angular kyphosis – an example of Pott’s disease (screen shot from Digitised 
Diseases   http://www.digitiseddiseases.org/mrn.php?mrn=B0036    )       
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        A Complementary Tool to the Bioarchaeology of Care 

 As a research and teaching resource,  Digitised Diseases   has three main intentions: 
(a) to illustrate and explain the impacts and implications of disease indicators mani-
fest on bone; (b) to support (through [a]) consideration of clinical and social impli-
cations of evidence for the lived experience of disease in the past – in relation both 

  Textbox 16.1: Ramifi cations of  Pott’s Disease   
 The symptoms and physical signs interpreted from many palaeopathological 
lesions are the result of the aetiology of the lesion and its constitutional 
effects. Other skeletal lesions have, by their corporeal site in relation to vis-
cera and adjacent tissue, more widespread systemic effects due to continuing 
pathogenesis. The thoracic vertebral destructive collapse of tuberculosis, 
known as Pott’s spine, is a secondary phenomenon of haematogenous spread 
of tubercle bacilli from a primary (or post-primary) pulmonary infection or 
from a gastrointestinal tuberculous focus. 

 The general symptoms of shortness of breath, persistent cough productive 
of  blood stained sputum   or bloody  diarrhoea  , accompanied by  weight loss  , 
 anaemia  , night sweats and malaise, are joined by the secondary effects of 
progressive  tuberculous osteomyelitis   of the spine, with deep chronic boring 
spinal  pain  , increasing kyphosis and circum-chest pain due to costal nerve 
entrapment. A more serious consequence of this kyphosis, not apparent from 
the skeletal lesion itself, is the likely entrapment, compression and functional 
compromise of the spinal cord at the level of thoracic spine collapse. This 
effect, a sequel of  kyphosis  , may result in irreversible loss of sensory, motor 
and autonomic nerve function below the level of collapse. 

 The individual to whom the thoracic vertebrae in Fig.  16.1  belong may 
have had paresis or paralysis of both lower limbs, loss of bladder and bowel 
control and, if male, impotence. Such profound disablement required major 
care and support for long-term survival, for mobility, and for attention to 
bodily functions. The management and means for urinary and faecal retention 
are unknown in the absence of catheterisation and enema. But the problems 
do not stop at this gross disablement. The neuropathic limb may ulcerate with 
the development of a chronic infected suppurating skin ulcer of the lower leg, 
with the ultimate risk of marginal cancerous change. 

 It is necessary to look beyond the lesion itself. Thus, interpretation of such 
complex skeletal lesions must be undertaken with reference to regional anat-
omy and an understanding of the physiology of related structures and the 
dysfunction thereof. When the implications of disease sequelae are proposed, 
a suggestion can be made regarding the emotional, psychological and physi-
cal care (including equipment) necessary for the patient. 
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to the individual affected and to their kin and/or wider community; and (c) to help 
enable (through [a] and [b]) a deeper understanding of what constituted health and 
disease in the past and community views, values and behaviours in relation to these. 

 With that fi rst aim of providing clear evidence for interpreting bone change, our 
 3D viewer   enables the user to manipulate and understand comparative evidence 
from a library of specimens, and can perhaps be seen as a prequel to using the  Index 
of Care   by helping confi rm the extent of bone change relative to reference material. 
Seeing these bone changes in their context helps with differential diagnosis, but also 
through examination of comparative cases helps to emphasise the relative advance-
ment of chronic conditions at the end-stage of life. This evidentiary foundation 
allows for inferences to be drawn in relation both to past need for care and to past 
care provision in response to this need. 

 At present,  Digitised Diseases   can provide valuable input to the  Index of Care   
Step 1, in which researchers are focused on disease indicators and the location and 
description of these in relation to an individual. Our specimen-level descriptions 
and overarching clinical synopses provide a further linkage between  Digitised 
Diseases   and the  Index of Care   Step 2, in which the functional aspect of disease 
impact is considered within a lifeways context. The clinical synopses, important in 
recognising the limitations of a solely pathological description in isolation, were 
crafted to accompany each class of disease. They range from overarching summa-
ries to more detailed clinical interpretations. These combined approaches give link-
age between the physical manifestation of bone change as seen in individual 
elements across the skeleton and the extent to which these impacted on function, 
and help us consider how lesions relate to pain and other symptoms, moving towards 
a full body approach. 

 By coupling the  Digitised Diseases   resource with further observations from clin-
ical practice we hope to extend the reach of this resource to complement the  Index 
of Care   Step 3, in which a ‘model of care’ is developed. The remainder of this chap-
ter considers this aspiration, which considers aspects of clinical and functional 
impacts to identify likely care needs and care responses to these needs, whilst 
exploring some of the challenges facing this approach.  

    Case Reviews Informed by New Approaches 

     Leprosy   

 Both the  Index of Care   and  Digitised Diseases   offer potential for providing new 
insights into existing collections. During initial pilot work for  Digitised Diseases  , 
the 3D scanning of skeletal elements from the Medieval  leprosarium   of St James 
and St Mary Magdalene at Chichester [see also Roberts, Chap.   6    ] highlighted the 
opportunity for obtaining new information made possible by this initiative. This 
structured approach has helped in the reanalysis of a number of individuals, 
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revealing further examples of leprous skeletal change not recorded in original 
monographs, and it also offered the chance to reexamine the diagnoses made in 
some of the original cases (Magilton, Lee, & Boylston,  2008 ). 

 Of course, limitations in reporting on leprosy cases can be due to many factors, 
including the possibility of an early or latent stage of infection prior to osseous 
involvement, the state of preservation and completeness of the skeleton, and/or 
whether or not enough features of leprosy are found in the skeleton to enable a diag-
nosis of this disease. With the skeletons from St James and St Mary Magdalene, 
many of the individuals had manifest non-specifi c infl ammatory changes in the lower 
limbs, which (erroneously) were not considered to be among the diverse characteris-
tics of leprosy. The exact number of individuals who lived with leprosy and were 
buried at this site was therefore likely much higher than has been documented. 

 Modern records help us to consider the personal symptoms of pain, of fever, the 
immediate disabilities of specifi c diseases, and their physical manifestations in liv-
ing individuals. The understanding of disease and disability in antiquity therefore 
has a wide remit, incorporating the effect on the individual, on their immediate 
companions and on wider society – as we see in other chapters in this volume. The 
experience of disease involves a complex mixture of physical, psychological and 
emotional impacts and their social and economic ramifi cations. The focus of this 
chapter, and of the symposium in which it was originally presented, in on re- fl eshing 
skeletal remains – stressing the importance of seeing not simply the localised pic-
ture, but the widespread change and the context of how it affects the individual. 

 Looking at the concept of ‘illness’ (an individual’s experience of disease) versus 
‘disease’ (a pathophysiological process in body structure, chemistry or function) 
requires us to examine how, traditionally, we view disease in  palaeopathology  . In 
fact, we employ a scientifi c, ‘objective’ approach, which in some cases provides a 
somewhat limited insight into the life and morbidity of the individual. The inference 
and understanding of the subjective effects of disease in an individual from the past 
can only be attempted by reference to clinical experience and to recorded clinical 
descriptions in more recent contexts.  

    Chronic Infection: Osteomyelitis 

 In the  Index of Care   Step 1 we can diagnose a non-specifi c osteomyelitis from the 
osseous lesions, such as those seen in Fig.  16.2 , but we must deduce the pathogen-
esis and the clinical sequelae from the specifi c pathological characteristics.

   From palaeopathological lesions it is possible, in many diseases, to predict the 
nature of the symptoms which were presented in antiquity, although not their severity 
because this was, and is today, not constant between individuals. It is possible to 
predict the outward signs that individuals presented with greater certainty, because 
these are the product of physical variables and not infl uenced by emotive and psycho-
logical factors in the patient. As such, signs are dependent on the site of the pathologi-
cal lesion, the severity of the disease and its rate of progression. The severity and 
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progression of a disease (particularly infectious disease) is determined by the general 
health status of the individual, co-morbidity and the immune status of the “patient”. 

 It is interesting for us to refl ect on the different perspectives of the  clinician   and 
 palaeopathologist  , outlined in Fig.  16.3 . The patient presents to the clinician with 
the symptoms of disease which will, in many cases, point to the nature of the disease 
(e.g. infection, neoplasm, metabolic or rheumatic disease). Verifi cation of the diag-
nosis may be achieved by subsequent clinical physical examination and ancillary 
imaging and pathological investigations.

   As palaeopathologists, however, we are often limited in our interpretation by our 
level of knowledge of the cause and the extent of an injury and the effect it had on 
the individual, although we can use contextual information to infer both the patho-
genesis and course of some diseases. Taking the case of the individual who experi-
enced the pathology responsible for the lesions in the femur shown in Fig.  16.2 , we 
have no direct access to the almost certainly associated symptoms of fever; the 
chronic boring bone pain; the swelling; the tenderness of the leg; the inability to 
weight bear; and the hot, red, tender subcutaneous  abscess   at the site of the  cloaca  . 
Observed in isolation and in the absence of direct bone trauma, a case of osteomy-

  Fig. 16.2    Left femur 
displaying non-specifi c 
osteomyelitis (screen shot 
from Digitised Diseases 
  http://www.
digitiseddiseases.org/
viewer/viewer_overlay.
php?MRN=0080    )       
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elitis does not allow us to examine further the  haematogenous   spread of pyogenic 
pathogens from some distant bodily infection. Although we can make inferences 
between cases with associated trauma such as an open fracture, versus cases where 
there is no evidence of trauma, with more likely haemotogenous spread, fractures 
can remodel and be hard to identify if very well aligned. Furthermore, the actual 
pathogen cannot be identifi ed without use of biomolecular methods. However, by 
extrapolating from the pattern of infections today we can argue certain bacteria are 
the most likely cause. Textbox  16.2  describes in further detail the inferences that 
can be drawn from the evidence of disease presented in Fig.  16.2 . 

Consultation

Osseous/soft tissue
specimen

Recognition of
abnormalityVSVS

CLINICAN PALAEOPATHOLOGIST

Patient

Elicit symptoms/signs

Recognition of illness

Diagnosis of disease

Diagnosis of disease

Attribution of
symptoms/signs

Illness (patient)

Pathological confirmation
(specimen)

  Fig. 16.3    The different perspectives of clinician and palaeopathologist       

  Textbox 16.2: Progress of Disease 
 There may be a signifi cant, sometimes long, period of time between onset of 
disease and skeletal change, the pathogenesis of which may itself be slow. 
During this prodromal phase there may be profound incapacitating symptoms 
for which there can be no palaeopathological evidence. In the case of this 
femur with a distal osteomyelitic lesion associated with local trauma, we can 
infer a compound fracture with direct spread of pathogens from the skin 
surface. 

 Superimposed on the femoral fracture - which in itself was a cause of acute 
intense pain and immobility - there was the more long standing chronic osteo-
myelitis with the intractable deep boring bone pain, and associated local 
infl ammatory signs of soft tissue infl ammation, relieved only by the bone 
cortical perforation of cloaca, and discharge of pus into the adjacent soft tis-
sue. In the absence of antibiotics or surgical drainage, this became a chronic 
condition with the constitutional symptoms of ill health. In antiquity, just as 
today, such ill health requires emotional support. But, unless death super

(continued)
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       Tuberculosis   

  In the modern consulting room, the patient presents the subjective symptoms of 
disease; for example, constitutional symptoms include pain, fever, limitation of 
movement, lethargy and weight loss. These are not pathognomonic of a specifi c 
disease, but indicate the class of disease (for example infection, neoplasia, meta-
bolic). These symptoms can be organ specifi c; for example, in pulmonary TB these 
might include a persistent cough and bloodstained sputum, with physical signs such 
as red, swollen, tender cervical  lymph nodes  . 

 As previously noted, the scope and potential to postulate the overall disease pres-
ence and impact (physical, psychological or social) in the past is limited by the 
nature of palaeopathological evidence. Primary soft tissue disease, which encom-
passes the vast majority of diseases affecting humans today and throughout history, 
is undetectable in the palaeopathological record, other than where there is second-
ary osseous involvement. In  palaeopathology   we are denied the benefi t of symptom 
presentation and, usually, soft tissue or physical signs. We therefore have to provide 
an objective description of pathological lesions looking at generalised or localised 
effects, and using context to infer the course of some diseases. For example, pulmo-
nary TB can be inferred from skeletal lesions of rib erosion and new bone formation 
secondary to peripheral lung lesions and pleural infl ammation. 

 Complementary historic resources, such as radiographs, add further value in 
understanding disease in antiquity and, in particular, the pathogenesis and course 
of disease. These historic radiographs are of particular value in the context of 
infectious disease since they pre-date effective treatment using antibiotics. Two 
major radiographic archives complement  Digitised Diseases  . These are (1) the 
BARC Andersen collection of leprous x-radiographs from India, Nepal and 
Ethiopia, and (2) the radiographs and clinical records from the  Stannington 
Children’s TB Sanatorium   in Northumberland. The radiographs of leprous patients 
collected by Clinical Leprologist  Dr Johs Anderson   are curated in the  Biological 
Anthropology Research Centre   at the University of Bradford, and were digitised 
as part of the Jisc- funded project ‘From Cemetery to Clinic’; they date largely 

(continued)
vened, this infection resolved and the osseous lesion became quiescent, maybe 
with intermittent discharge of pus. The individual is likely to have been able 
to walk, although not perform heavy manual work. Therefore, continued 
physical support and care was not necessary. 

 Final long-term sequelae of this chronic infective process may have been 
the development of amyloid change in vital body organs such as liver and kid-
neys, with resultant hepatic and renal failure and death. Thus, a consideration 
and interpretation of the care needed in antiquity, based solely upon the palaeo-
pathological manifestation of disease without reference to modern clinical 
data, falls short of the holistic implications of the illness for the individual. 
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from the era before the introduction of anti-leprous triple therapy. A major propor-
tion of the Stannington archive also dates from before the introduction of anti-
tuberculous antibiotics. Through the joint efforts of the University of Bradford and 
the  Northumberland Archive Service  , the unstable nitrocellulose Stannington 
radiographs were saved from destruction in the 1980s and converted to  microfi lm  . 
These have since been digitised by Northumberland Archive Service with funding 
from  The Wellcome Trust  , and examples are shown in Fig.  16.4 . The x-radio-
graphs in these two archives parallel the fi ndings in palaeopathological specimens 
of leprosy and TB. 

        An Integrated Discipline 

 The essence of  palaeopathology   is to enhance knowledge and understanding of the 
pathological processes and pathogenesis of disease in the past. This understanding 
is informed by the subjective symptoms and objective physical signs of disease. A 
corollary of this is an understanding of the consequent effects and sequelae of dis-
ease and illness upon the individual, family and immediate society, and the signifi -
cance of the disease within the wider population. 

  Fig. 16.4    Radiographs from the Stannington archive HOSP/STAN/7/1/2/2157_39 (lateral view of 
upper spine and skull); HOSP/STAN/7/1/2/494_02 (extreme deformity in spine). With permission 
from Northumberland Archives, Woodhorn and the Caldicott Guardian       
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 Whilst the fundamental sources are the observations and investigations of  pal-
aeopathology  , the validity of diagnosis of pathological changes and lesions in 
archaeological human remains is dependent upon the knowledge and understanding 
of such lesions in diagnosed diseases in current clinical practice, verifi ed by avail-
able ancillary investigations. This integrated approach in the diagnosis and interpre-
tation of palaeopathological lesions has been central to the  Digitised Diseases   
project and facilitates a 3D study of skeletal lesions in antiquity. 

 The signifi cant difference with palaeopathological study is that these archaeo-
logical lesions exhibit pathological processes that were not infl uenced by effective 
therapy, particularly antibiotics in infectious diseases. The end of the disease pro-
gression in the past was, in many cases, death. The end of the disease progression in 
many cases in current practice is resolution following therapeutic intervention. 

 There are, however, interesting parallels between (i) the transformative approach 
offered by the  Index of Care   and the introduction of new information and digital 
datasets, as with  Digitised Diseases  , and (ii) the revolutionary new approaches in 
modern healthcare delivery, with their increasing emphasis on targeted therapy and 
personalised medicine. Central to both is the idea of the patient/skeleton as an indi-
vidual – someone who perceives pain and may experience change of mood – 
although there is consensus that individual response to disease is highly variable 
and hard to predict. 

 What cannot be predicted from skeletal remains, nor, indeed, from living patients, 
are the psychological effects of the disease on the affl icted person. The psychologi-
cal sequelae of physical disease are varied and multiple in their presentation and 
severity in different patients. What may be accepted and tolerated in one person 
may be overwhelmingly distressing in another. One person may have a resigned 
acceptance of therapeutic failure and inevitable death, whilst these may be a source 
of great anguish in another. The degree of pain associated with a specifi c disease is 
variable between people, dependent to some extent on the pain threshold of the 
person. The psychological effects of disease in an individual determine the degree 
and extent of kindred physical and emotional support required. Conversely the emo-
tional and physical support given will affect the psychological adaptation of the 
patient to his or her illness. Whilst this is unlikely to infl uence the outcome of the 
disease, it will alter its tolerable course. 

 In bioarchaeology we have increased access to markers and tools for assembling 
information on  physiological stress   and the diachronic picture for our health expe-
rience. Drawing on a life course/life history approach, we can similarly tailor 
 information using a bioarchaeology of care approach to reach a better understanding 
of health and wellness at the individual level, refl ective of a lifetime of interaction 
with the world (Buzon,  2012 ). It is also important to expand interactions between 
palaeopathologists and archaeologists, using approaches such as archaeothanatology 
(Duday, Cipriani, & Pearce,  2009 ; Willis and Tayles  2009 ) and new understanding 
from taphonomy (Wilhelmson & Dell’Unto,  2015 ) to explore the context of deposi-
tion. Of course for some diseases the staging of disease may present more chal-
lenges, and following a bioarchaeological approach can certainly add investigative 
procedures to help, in some cases, to see the invisible – the use of radiography/com-
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puted tomography (CT) [see Conlogue et al., Chap.   8     this volume),  histopathology  , 
 DNA   and  proteomics  ,  stable light isotope analysis   and other markers of physiologi-
cal stress,  palaeoparasitology   and analysis of biomarkers of medicinal plants.  

    Disease Management 

 Modern surgery and chemotherapy make a difference to individual lives and to the 
survival of individuals, but not to the overall pattern of disease. The development of 
antibiotics has made a difference to the global picture of disease, with many dis-
eases once fatal, now controlled and in some cases eradicated. Whilst patients in 
antiquity were denied effective therapy capable of altering the course of disease (the 
modern context), medical management in antiquity was not absent or universally 
ineffective. Heuristic approaches led to practical solutions to problems, as with the 
use of bespoke  spinal braces   to correct for kyphotic change to the spine resulting 
from tuberculous infection (see Fig.  16.5 ). Active therapeutic reduction of fractures 
may not have been attempted because of the associated risks of haemorrhage, infec-
tion and/or shock induced by the actions involved in setting a broken limb; in the 
case of a break to the upper leg these risks would be coupled with the diffi culty in 
reducing femoral shaft fractures, where powerful thigh muscles pull the fracture out 
of alignment. In the modern context, the management of disease at the individual 
level and the control of disease at the population level have been infl uenced by 
increased  public health   measures, access to better food, improved housing and liv-
ing conditions and harnessing epidemiology to limit causal agents.

   The pathological specimens represented in  Digitised Diseases   belonged to peo-
ple suffering illnesses with recognisable symptoms and presenting physical signs of 
disease. These people may not have had formal medical treatment but may have 
received emotional support. From the Medieval period onwards we see varied prac-
tices of care, with the role of hospitals encompassing spiritual care as well as treat-
ment (see Wesp, Chap.   13     this volume); the concept of the four humors; the 
emergence of skilled personnel, as in the barber-surgeon in the later Medieval 
period; and increased evidence of  autopsy  ,  anatomy   training and  amputation   in 
eighteenth/nineteenth centuries. While it is evident in the cases discussed earlier 
that a certain level of care would have been necessary to ensure survival, care does 
not necessarily mean that it involved compassion. Although the study of emotion in 
archaeology has been debated (see Harris & Sørensen,  2010 ; Tarlow,  2000 ), and 
emotions can be argued to be rooted in their material contexts (Hodder,  2000 , 
p. 734), particular types of emotive response cannot be assumed to be universal 
(Tarlow,  2000 ), even when care was clearly present. There are many different and 
contrasting motivations for substantive human behaviour, ranging from fear and 
other irrational responses (e.g. in response to risk of contagion) to compassion, 
respect and affection. 
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 The subjective effects of the disease process upon the individual should also be 
highlighted, since there can be considerable variance in the severity of symptoms 
and patient needs arising from a given disease. This variability affects the social and 
physical care and support required by individuals. Whilst the physical signs may be 
pathognomonic of specifi c disease, these signs will vary with the advancing course 
of the disease, with co-morbidity and with the immunological and nutritional status 
of the patient. The symptoms experienced will be infl uenced by the psychological 
well-being of the patient, by coexisting socioeconomic factors within the patient’s 
life and by the patient’s perception of the seriousness of the illness and their toler-
ance to pain. We hope to supplement the  Digitised Diseases   resource with contex-
tual information wherever possible, to make users more aware of these intangible 
aspects of disease symptoms and treatment.  

  Fig. 16.5    Spinal brace to correct for kyphosis. Courtesy of the  Thackray Medical Museum         
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    Summary 

 The  Index of Care   is transformative in the way in which it helps us to approach the 
bioarchaeological examination of individuals, and this chapter shows how  Digitised 
Diseases   may be used in conjunction with this instrument. There remain gaps in the 
ability to consider the emotional and personal features of disease that cannot be 
determined solely from physical evidence of pathology, and instead require the con-
text that the  Index of Care   encourages in Step 4, in drawing on further clinico-social 
experience and knowledge, specifi c to different groups, of the individual’s commu-
nity and of this community’s cultural norms. In consultation with modern clinicians, 
and by reference to older (pre-antibiotic era) medical texts, palaeopathologists can 
interpret the physical consequences and symptoms of disease in antiquity. Calling 
on personal life experiences, it is both valuable and justifi able to consider the psy-
chological impacts of disease in individuals from the past. By so doing, we give life 
to the skeletal remains of antiquity with which we are dealing. 

  Digitised Diseases   remains an evolving picture – a resource that is still in develop-
ment – which we hope can complement themes relating to the bioarchaeology of care 
approach. We continue to augment this with new content, including CT and  micro-CT   
data, and are in discussion with partner organisations to look at defi ning data and metadata 
standards that would allow us to absorb further content, including descriptive require-
ments based on the nomenclature of disease and the use of varied 3D data formats. 

 We have various aspirations with the resource in complementing the bioarchae-
ology of care – using a contextualised approach to advance our perspective and 
understanding. Taking us from element to individual (ongoing work is helping to 
re-associate elements); from lesion to symptoms (additional descriptive content of 
clinical symptoms); and from clinical to social (reattribute context, using archaeo-
logical data and historic parallels). Ultimately this helps to provide a more complete 
picture of the circumstances – the social, demographic and economic – that enable 
us to create more detailed interpretations concerning care and quality of life.     
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 What Ethical Considerations Should Inform 
Bioarchaeology of Care Analysis?                     
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          Introduction 

 From the second half of the twentieth century, archaeological discoveries of fossilised 
skeletons of individuals with physical disabilities have prompted some archaeologists 
(Dickel & Doran,  1989 ; Frayer, Horton, Macchiarelli, & Mussi,  1987 ; Hublin,  1985 ; 
Solecki,  1971 ; Trinkaus,  1983 ) to suggest that the survival of these individuals (as 
demonstrated through palaeopathological investigation) provides evidence that pre-
historic hominin communities showed  caregiving   behaviours towards their  disabled   
members. Lordkipanidze et al. ( 2005 ) and Walker, Zimmerman, and Leakey ( 1982 ) 
even suggest that there are archaeological grounds for claiming that  caregiving   behav-
iours already existed within the human line around 1.5–1.77 million BP. 

 However, direct inference of health-related  caregiving   from the archaeological 
record alone can be problematic, and there is very limited empirical evidence for 
attitudes of social care and support for people with disabilities in prehistoric times. 
Interpretations of care provision were considered controversial by some, and this 
critique was most strongly expressed in the publication of a contentious article by 
K.A. Dettwyler ( 1991 ),  Can Paleopathology Provide Evidence for ‘   Compassion    ’? . 
In this study, the anthropologist developed a set of arguments critical of the interpre-
tations of  compassionate    caregiving   for disabled persons in prehistory that had 
appeared in the palaeopathological literature until that point. 

 Though I am well informed of the very real technical challenges involved in the 
scientifi c debate on the topic, I am not, in this chapter, going to embrace the manner 
of thinking of an archaeologist. Given my own disciplinary background as an  ethicist 
and philosopher of science, my work does not consist of excavating, protecting, 
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analysing and interpreting archaeological remains in order to reconstruct the history 
of prehistoric populations. Rather, it consists of bringing to light the ethical and 
philosophical issues which appear to be related to the emerging fi eld of bioarchaeol-
ogy of care and the academic debate preceding it for the last decades. Indeed, many 
ethical and philosophical  beliefs  , goals and  values   are buried beneath the surface of 
the explicit arguments that shape academic discourse in the fi eld. As a philosopher, 
it is my job both to analyse such arguments and excavate the presuppositions on 
which they are based. From an interdisciplinary perspective this is of importance, as 
philosophical and ethical  beliefs   underlying the work of archaeologists in the fi eld 
infl uence the way they position themselves with regard to the development of new 
methodologies, narratives and theoretical models in bioarchaeology of care. 
Metaphorically, my work is in some ways an archaeological one. 

 Within the parameters outlined earlier, I would like to discuss the following 
questions:

    1.    What were the main reactions in the archaeological literature to discussion of 
past  caregiving  ?   

   2.    What  beliefs   and  values   were the fi rst objections to inferences of care based on?   
   3.    Are the  beliefs   and  values   informing the recently developed bioarchaeology of 

care model of analysis suffi ciently robust to overcome past criticism?      

    What Were the Main Reactions in the Archaeological 
Literature to Discussion of Past  Caregiving  ? 

  According to William James, one of the founders of American pragmatism, the his-
tory of knowledge is to some extent that of a certain clash of human  values   and 
 beliefs  . Whatever personal convictions a scientist shares, when practicing science 
he or she tries, of course, to ‘sink the fact of his temperament’ (James,  1984 , p. 488). 
Scientists claim objectivity in their conclusions, as  beliefs   and  values   are not con-
ventionally recognised in science. Yet in uncertainty and in the absence of irrefut-
able proofs, James claims that personal convictions and affects often underlie 
so-called  impersonal reasons  for choosing one direction rather than another, and, to 
some signifi cant degree, science itself relies on specifi c  beliefs   and  values  . 
Undignifi ed as such a position may seem to some ‘objective’ scholars, as a philoso-
pher and ethicist I have to take account of differences in human  beliefs   and  values   
as these sometimes explain some divergences in scientifi c debates – especially those 
regarding human affairs. 

 I observe two major contrasting rational and psychological reactions within the 
scientifi c community regarding attempts to infer the types of relationship prehis-
toric communities had with their disabled members. Between these two reactions I 
presume there is, of course, a whole set of logical, possible intermediary positions 
that will not be further elaborated within this chapter. 
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 Following a fi rst  prudent (if not sceptical) critical stance , a number of authors 
(e.g. DeGusta,  2003 ; Dettwyler,  1991 ; Boyd,  1996  ; Metzler,  1999 ; Roca, Jiménez-
Brobeil, Oumaoui, Tiristán, & Fernando,  2012 ; Tarlow,  2000 ) argue that, faced with 
the challenges raised by the obstacles that researchers are confronted by in inter-
preting palaeopathological data, only an approach of strict restraint would be rea-
sonable from a scientifi c standpoint. 

 It is true that any effort to understand  disability   and care practices in prehistory 
is potentially exposed to many obstacles. In the skeletal record, assessing which 
‘abnormalities’ may be defi ned as disabling to the individual or to the group in 
which he or she lived is diffi cult (Roberts,  1999 , p. 81). As archaeologist C. J. 
Knüsel writes ( 1999 , p. 32), ‘we must be aware that defi nitions of  disability   and 
reactions to  disability   very likely differed in the past, as well as among different 
groups in the present’. It is unlikely, for example, that dyslexia would have been a 
 disability   in prehistoric societies. Moreover, because behaviours do not fossilise, 
there is little empirical data to assess how prehistoric societies behaved towards  dis-
ability   (Southwell-Wright,  2013a ,  2013b ). For instance, caring for disabled people 
with love or preventing them from dying in order to treat them as ‘scapegoats’ is an 
alternative that palaeopathological data cannot systematically help clarify 
(Dettwyler,  1991 , p. 382). If material evidence can ‘show the effects of disease or 
trauma a person experienced […] on its own it cannot show the cultural or social 
aspects of that person’s life conclusively’ (Metzler,  1999 , p. 64). Finally, while con-
sidering the present may sometimes be useful, contemporary researchers may 
‘impose their ideas upon the past, without considering that concepts and percep-
tions may have changed considerably through time’ (Roberts,  1999 , p. 81). 

 Given the many obstacles archaeologists face in interpreting palaeopathological 
data, a number of them both adopt a defensive  prudent critical stance  and are led to 
think that any interpretation based on empirical evidence in support of compassion-
ate and/or inclusive attitudes of care towards disabled individuals in prehistoric 
times would be objectively unverifi able. Such interpretations would be, if not per-
haps arbitrary, then at least revealing of the (moral, ideological and anachronic) 
intentions of the researchers who propose them. From an epistemological point of 
view, the cognitive and logical leaning of this fi rst stance can lead to  scepticism   
displayed by challenging the very possibility of there being any prospects for 
advancing research into past  caregiving   

 Following a second  bolder (but more risky) critical stance , some of the obstacles 
archaeologists face in interpreting palaeopathological data can be overcome. In  phi-
losophy  , one says that such a position is a more rationalistic one than a sceptical 
one, since it places faith in the power of reason to further our limits of knowledge. 
Contrary to the conclusions of the sceptic,  rationalism   calls for a more comprehen-
sive deepening of interdisciplinary dialogue between scientifi c disciplines. In some 
cases, because of lack of caution and scientifi c rigor, enthusiasm which character-
ises the fi rst developments of such an approach leads to failure. But in many other 
cases it provides the necessary energy and strength for the development of innova-
tive scientifi c methods and practices. Such new contributions enrich the scientifi c 
community and contribute to its progress. In  archaeology  , in the last 6 years, such 
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enthusiasm has led to the development of a specifi c method for bioarchaeological 
analysis of care to help test, at a case-study level, how reasonable the inferences of 
 caregiving   may be. 

 Among fi ndings from recent years, the case of a young adult male (Man Bac 
Burial 9) living with quadriplegia in Neolithic Vietnam (Tilley & Oxenham,  2011 ), 
and the methodology used in that study’s diagnostic analysis (Tilley,  2012 ), refl ected 
for the fi rst time in bioarchaeology this bolder critical stance. In a recent article, 
Tilley and Cameron ( 2014a ) highlight the value of their (perfectible) method for 
bioarchaeological analysis of care:

   When health-related care provision can be inferred from evidence in human remains it 
offers a valuable window into the past – yet this is rarely exploited […]. Few studies engage 
in in-depth consideration of the functional    disability     for which care was required, the 
nature of care required and provided, and/or what this care may reveal about the cultural 
context in which it occurred […].    Archaeology    ’s failure to address the subject of care in a 
systematic manner has had negative consequences. Lack of detailed argument has rendered 
claims of    caregiving     vulnerable to criticism […], and neglect of care provision as a focus of 
archaeological research has resulted in a source of rich insights into prehistoric lifeways 
and individuals being overlooked […]. The ‘bioarchaeology of care’ [has been] developed 
to address this problem. First employed in the study of Man Bac Burial 9 […], it asserts that 
it is possible, where suffi cient evidence exists, to establish the presence of    disability     requir-
ing support, to posit some of the more straightforward components of the care likely pro-
vided in response, and to deduce aspects of social relations and social practice of those 
involved in    caregiving    . It also offers a fully theorised, practical framework for addressing 
these issues  (Tilley & Cameron,  2014a , p. 5). 

   Most of the chapters in the current volume adopt a similar perspective. They 
express the willingness of a new generation of researchers to go beyond, at a case- 
study level, the existing pitfalls and past prejudicial scepticism in interpreting 
empirical evidence from the past. 

 The two contrasting attitudes I have painted earlier are the extremes, shaping a 
fi eld which is polarised by sometimes very different attitudes with regard to scien-
tifi c research. Such attitudes suggest that, faced with the same epistemological, 
methodological or ideological issues typical of their discipline, reactions of scholars 
in  archaeology   may be diametrically opposed, without there being any obvious ‘sci-
entifi c’ justifi cation for such a polarisation. This is because, for scholars, the differ-
ences between a  conservative prudent (if not sceptical) stance  or  a bolder (but more 
risky) critical stance  may rely less on scientifi c reasoning than on differences of 
 beliefs   or normative engagements, which often animate invisibly,  through affect , the 
 visible  part of scientifi c debate. 

 In extending this assumption over the next sections of this chapter, I will fi rst 
focus on the content of  beliefs   underlying the early arguments against archaeologi-
cal inferences of health-related care, in particular concentrating on the objections 
raised by Dettwyler ( 1991 ). This is a good point of entry into discussion, as 
Dettwyler’s article has had a chilling effect on archaeological research into  caregiv-
ing   behaviours in prehistory over the last decades, and many archaeologists (e.g. 
Berkson,  2004 ; DeGusta,  2003 ; DiGangi, Bethard, & Sullivan,  2009 ; Gargett,  1999 ; 
Knudson & Stojanowski,  2008 ; Metzler,  1999 ; Roca et al.,  2012 ; Tarlow,  2000 ; 
Toyne,  2015 ) have, and still do, implicitly or explicitly refer to her statements to 
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justify a conservative critical stance. After this fi rst analysis I will present the 
answers to Dettwyler’s objections, which, I think, are presupposed in the emerging 
fi eld of bioarchaeology of care.   

    What  Beliefs   and  Values   Were the First Objections 
to Inferences of Care Based on? 

   The fi rst inferences of prehistoric attitudes of care towards disabled individuals in 
the palaeopathological literature in the second half of the twentieth century have 
given birth to three kinds of objections. The fi rst range of objections is highly moti-
vated by the defence of the ‘ moral economy’   of science, that is the set of  values   and 
affects which are both required by the epistemology and the methodology of any 
 scientifi c  research. A second fi eld of criticism is semantic and conceptual, and 
relates to the issues arising from the reference to ‘ disability  ’ in the archaeological 
literature. A last fi eld of objections relates to the interpretations of the moral signi-
fi cation of the contents and outcomes of  archaeology   of care analysis. Such objec-
tions, which often refl ect ethical relativism opposed to ethical universalism – both 
being classical widespread stances in academic fi elds such as anthropology and 
ethnology – rely on the researcher’s political and moral personal position. 

    Objection 1: A Moral Economy of Science 

 The fi rst range of objections made by Dettwyler to early claims for provision of 
health-related care in the past appears  at a fi rst sight  as a purely epistemological and 
methodological commentary. This may be summarised like this: if one draws atten-
tion to the types of inferences made by archaeologists from palaeopathological 
diagnosis, one must admit that the exact nature of support benefi ting disabled indi-
viduals cannot be  directly  deduced from skeletal analysis. Osteological data are 
 brute    physical facts   . They do not give any information concerning   institutional facts    
such as social status, collective behaviours and shared intentionality, symbolic func-
tions or cultural norms which do not fossilise. Nor do they deliver any indication 
concerning emotions in prehistory. 

 But yet, if we take a closer look, this epistemological statement depends more 
deeply on a specifi c fi eld of norms and  values  , on the basis of which a scientifi c 
community defi nes its rules of  rational acceptability   (Putnam,  1979 ) – that is, those 
rules in relation to inference, models, criteria and theories which it is rational to 
acknowledge and apply when we wish to attain some knowledge about ‘reality’. In 
other words, epistemology and methodology in science cannot be separated from 
the fi eld of human  values  ,  beliefs   and affects from which communities of scholars 
select and shape most of their principles. As Didier Fassin and Samuel Lézé ( 2013 , 
p. 343) emphasise, scientists share ‘a moral vision of their activity which relies on 
 values   (…) which are inseparable from the affects which accompany them’. 
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 The existence of an intrinsic relation between the area of science and that of 
morality is a well-known topic in  philosophy   of science, which has been studied in 
depth by philosophers such as Robert Merton ( 1942 ), Hilary Putnam ( 1979 ) and 
Lorraine Daston ( 1995 ) within the last century. The latter, especially, observed that 
scientifi c attachment to empirical evidence, precision measurement and objectivity 
relies on the existence of what she calls a ‘moral economy’ that, in one form or 
another, underlies the operation of scientifi c communities. 

 What is a ‘moral economy’? Daston employs this term ‘to denote a community 
of scientists governed by norms of professional integrity’ (Edelman,  2012 , p. 62). A 
moral economy is a web of affect-saturated  values  , virtues and rules that

   stand and function in well-defi ned relationship to one another. In this usage, ‘moral’ […] 
refers at once to the psychological and the normative. […] [Here economy refers] to an 
organized system that displays certain regularities. […] A moral economy is a balanced 
system of emotional forces, with equilibrium points and constraints…  (Daston,  1995 , p. 4) 

   which infl uence the production of socially recognised scientifi c material. For 
instance, good scientifi c practice requires specifi c virtues of ‘diligence, fastidiousness, 
thoroughness, and caution’ (Daston,  1995 , p. 11). Science itself is premised on a rich 
system of rules, covering both compliance with methodology, empirical verifi cations 
and obligations to justify inferences, and requirements for cognitive performance 
refl ecting certain  values  , such as coherence (rather than incoherence), simplicity 
(rather than confusion), transparency (rather than obscurity) and related matters. 

 One fi nds, then, in connections between the moral, epistemological and method-
ological, the source of a fi rst range of objections raised against attempts to infer 
from skeletal pathology prehistoric attitudes towards care for disabled persons. 
These attempts were interpreted by Dettwyler as overstepping the limits of moral 
decency  in   archaeology  . It is precisely from this background that one can under-
stand the origin of one of the most powerful criticisms of an archaeological focus on 
 caregiving  . Both behaviours and emotions accompanying care practices have been 
considered as ‘immorally’ inferred (with regard to moral economy of science in 
 archaeology  ) at the expense of

   the normally self-imposed constraints on archaeological interpretation. [Such constraints] 
have been disregarded and otherwise careful scholars have overstepped the boundaries of 
reasonable inference. Unfortunately, these interpretations are often accepted uncritically 
by others and are widely disseminated because they fi nd their way into introductory text-
books, popular scientifi c writings, and even ‘prehistorical’ novels. These views gain the 
status of ‘accepted wisdom’ within the discipline and are perpetuated until someone steps 
in and critically questions their validity  (Dettwyler,  1991 , p. 376). 

       Objection 2:  Cognitive Relativism   

  A second range of objections comes from a specifi c theory that is called ‘cognitive 
relativism’, which was developed in the wave of both the ‘ linguistic turn’   in analyti-
cal  philosophy   in the early to mid-twentieth century and the rise of  constructionism   
in the humanities more generally following on from this. 
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 According to Wittgenstein ( 1969 ), one of the most infl uential theorists of the 
linguistic turn, any worldview or account of a phenomenon – whether it be histori-
cal, sociological or scientifi c – is fundamentally shaped by the words we use for its 
description. According to ‘cognitive relativism’, the real world we experience is 
completely dependent on our concepts, the latter being themselves totally built up 
on the language habits – that is, the ‘language games’ in respect of Wittgenstein’s 
terms – of a social group. Tell me what your language is, and I will tell you which 
world you think and live in! Different societies in space and time thus imply differ-
ent languages, which lead to different worldviews. Consequently, we have no access 
at all to any ‘independent’ reality in itself. We have no access to an ‘objective’ world 
of brute physical and human facts, nor do we have access to the worldviews of soci-
eties other than our own, since we do not share their language. Comprehension 
between, and the making of inferences concerning, worlds other than our own is 
fundamentally impossible. 

 In the fi eld of  disability    studies  , one fi nds many scholars who adhere to such 
postmodern cognitive relativism when considering  disability  . If one asks what a  dis-
ability   is, a cognitive relativist will answer: ‘Well,  disability   is not a brute physical 
fact – as, for example, ‘there is snow on the Everest’ – distinct from social or insti-
tutional facts; it depends upon the structure and the fi eld of concepts of the language 
which is used for the description’. Is your language, as an archaeologist, dependent 
on your education in osteology and palaeopathology? If so, the cognitive relativist 
will argue that your views on  disability   won’t be those of a prehistoric society, but a 
projection onto the past of a modern medical conception of  disability   – that is, a 
conception of  disability   as a pathology that exists in  deviant bodies  rather than 
something varying in time and social spaces. 

 Following this argument, a ‘strong’ version of cognitive relativism will claim 
that, like  disability  , medical classifi cations of pathologies and impairments are also 
relative from one society to another (Mallet & Runswick-Cole,  2014 ; Oliver,  1996 ; 
Thomas,  1999 ; Tremain,  1998 ). To the radical relativist, an impairment is not a loss 
or abnormality of physiological or psychological structure or function (that is a 
‘pathology’), nor is  disability   a functional diffi culty (resulting from an impairment) 
encountered by an individual in executing a task or action.  Disability   is socially 
constructed through linguistic, representational, attitudinal, organisational and envi-
ronmental processes. Furthermore, impairments are not engraved in individual bod-
ies; they are relative 1  because on the one hand they depend on culturally shaped 
physiological norms of health and validity, and because, on the other hand, the 

1   Lennard Davis, one of the most important scholars in the  disability  studies, states that ‘impair-
ment is not a neutral and easily understood term. It relies heavily on a medical model for the 
diagnosis of the impairment. […] Particularly with illnesses that did not exist in the past, the 
plethora of syndromes and conditions that have sprouted in the hearts and minds of physicians and 
patients […] we have to question the clear line drawn between the socially constructed ‘ disability ’ 
and the preexistent and somatic ‘impairment.’ Davis fi nally asks: ‘Is the impairment bred into the 
bone, or can it be a creation of a medical-technological-pharmaceutical complex?’’ (Davis,  2006 , 
pp. 237–238). 
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content of human experience itself is completely informed by various contextually 
dependent cognitive systems of  beliefs   and  values  .

   Strong constructionism as it may be implied in    disability     social theories, posits that the 
body [as in the case of impairment, for instance] does not determine its own representation 
in any way because the sign precedes the body in the hierarchy of signifi cation  . In fact, 
political ideologies and cultural mores exert the greatest power, social constructionists 
claim, when they anchor their authority in natural objects such as the body. (…) Bodies are 
linguistic effects driven, fi rst, by the order of representation itself and, second, by the entire 
array of social ideologies dependent on this order  (Siebers,  2006 , p. 174). 

   From this perspective, one can interpret the strategic use an anthropologist makes 
of ethnographic data as an attempt to justify a ‘cognitive relativistic’ philosophical 
position on a specifi c topic. The use of empirical data to argue that there are bases 
for comparison across different societies is well illustrated in Dettwyler’s article. 
Her relativistic stance appears when she writes, for instance, that

   [t]he ethnographic record tells us that societies sometimes take extreme positions with 
respect to people who are different (…) In some groups, individuals with abnormalities are 
feared or hated, and they may even be killed at birth. (…) In other groups, such individuals 
are revered. (…) In a discussion of Mary Douglas’ work on pollution, Buckley and Gottlieb 
(  1988 , p.  27) note that ‘anomalies are simply ‘powerful’…their power being granted a 
negative or positive valence to be determined through specifi c cultural analysis rather than 
being attributed cross-culturally. An entity deemed polluting in one culture might, for exam-
ple, be deemed holy in another.’ The archeological record does not allow us to distinguish 
between these two alternative possibilities  (Dettwyler,  1991 , p. 381). 

   Here one fi nds the source of a second range of objections to attempts to infer the 
provision of care to disabled person in prehistory on the basis of skeletal pathology. 
According to these objections,  disability   in the palaeopathological literature is clas-
sically identifi ed as a functional limitation due to impairment rather than a cultural 
product of social reactions to corporeal differences. The argument consists in claim-
ing that even  before  inferring social behaviours, determining a  disability   or an 
impairment from skeletal remains is simply modernising the past through current 
medical knowledge. As a consequence of this, archaeologists examining care would 
have been led into the position of interpreting prehistoric social attitudes towards 
persons with disabilities from the modern post-industrial, paternalistic framework 
(Shakespeare,  1999 ) of the medical relationship between a patient who has a physi-
ological problem and a set of carers put in the position of ‘being compassionate’. 
However, according to Dettwyler ( 1991 ) and  disability   scholars who adhere to cog-
nitive relativism, the logic of such interpretation would be simply a piece of falla-
cious reasoning. We cannot capture what disabilities and impairments were from 
the point of view of our prehistoric ancestors, as both their subjective experience of 
their real world and the language which gave form to it cannot fossilise. As a con-
sequence, early attempts to infer prehistoric practices of compassionate care from 
skeletal pathology in the archaeological literature of the second half of the twentieth 
century are rationally illegitimate from a cognitive relativistic perspective.   
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    Objection 3:  Moral Universalism  ,  Moral Relativism  ,  Moral 
Pessimism   

    Finally, the last range of objections that a philosopher is tempted to categorise relate 
to interpretations of the moral signifi cation of the contents and outcomes of a bioar-
chaeology of care analysis. Dettwyler ( 1991 ) makes her objections clear; when she 
wonders why some archaeologists infringe the rules and  values   of the moral econ-
omy of the scientifi c community to which they belong, she proposes an undeclared 
‘moral’ purpose. 

 According to Dettwyler, some scholars have both a political and moral hidden 
agenda – that is, an  un scientifi c will to change cultural representations of the past in 
a way which might demonstrate that core human  values   such as  compassion   and 
respect for the most vulnerable in society are strongly inscribed in our ‘noble (pre-
historic)’ origins (Dettwyler,  1991 , p. 383). Such a critique applies, for example, to 
the implicit normative presupposition of archaeologist J. Renfrew, when she writes 
in 2009 at the very beginning of her archaeological study:

   Caring for severely disabled members of the community must be one of the indicators of 
respect for the individual and for the human life. It is clear that Neanderthals fed and 
looked after severely [disabled  2  ] members of their communities who were too disabled to 
contribute to the food quest  (Renfrew,  2009 , p. 51). 

   Renfrew’s ( 2009 ) views are not an exception. Observations such as this one 
underlining the normative nature of  caregiving   are often found in the literature (e.g. 
Gould,  1988 ; Green,  2003 ; Le Pichon,  2009 ; Solecki,  1971 ; Spikins, Rutherford, & 
Needham,  2010 ), implying some attachment to what one calls ‘moral universalism’ 
in  philosophy  . In terms of this normative view, there exist certain cross-cultural and 
trans-historical human  values  , according to which caring for disabled persons may 
always be intuited in human experience – in any historical and cultural situation – as 
being the  moral  thing that  must  be done (whether it is  in fact  done is another 
question). 

 But doesn’t the ethnographic record ‘[tell] us that societies sometimes take 
extreme positions with respect to people who are different’ (Dettwyler,  1991 , 
p. 381)? Don’t anthropological data show us that behaviours towards persons with 
disabilities fl uctuate from one society to one another – sometimes in huge, contra-
dictory ways? As a cultural anthropologist, Dettwyler completely disagrees with 
universalistic moral claims by opposing them with moral relativistic statements. For 
instance, this appears clearly to be Dettwyler’s position when she writes:

2   Renfrew uses in her original chapter the term ‘handicapped’ to designate the disabled members of 
a prehistoric hominid community. In the context of the quotation, the term is inappropriate. I have 
replaced ‘handicapped’ with ‘disabled’, since the latter is the descriptor used (at the time of 
Refrew’s publication) by the  WHO International Classifi cation of Functioning,   Disability   and 
Health (ICF)  ( 2001 ). Regarding differences on terminologies between English-speaking countries, 
I have used both the terms ‘disabled persons’ (GB) and ‘persons with disabilities’ (USA, Australia) 
in the chapter. I have avoided the term ‘the disabled’ which is sometimes regarded as pejorative. 

17 What Ethical Considerations Should Inform Bioarchaeology of Care Analysis?



328

   The question of which is the compassionate choice – to expend effort to keep nonnorma1 
individuals alive or to kill them (or, the genteel version, ‘allow them to die’) is far from 
being answered […]. In many societies, infants who are obviously impaired or deformed at 
birth may either be killed outright or ‘allowed to die’ through the deliberate withholding of 
food, water, medical care. In a study of the Tarahumara of northern Mexico, Dorothy Mull 
and Denis Mull (1987) report several cases of infanticide involving disabled infants or tod-
dlers. Although this may seem cruel to some people, the parents explained that life was very 
diffi cult even for ‘normal’ individuals and would be unbearably diffi cult for disabled chil-
dren. For them, the ‘compassionate’ choice for their children was death. Even in the United 
States, some parents make similar choices for their disabled children. […] To claim that 
facilitating the survival of a disabled person necessarily indicates    compassion     and moral 
decency […] suggests a certainty about the moral issues in these situations, which, as 
‘objective’ scientists, we are not justifi ed in claiming. Speculation about the moral qualities 
of people who lived thousands years ago, based on paleopathological analyses of archeo-
logical remains, is particularly inappropriate  (Dettwyler,  1991 , p. 381). 

   By moral relativism, I mean a general normative position (which covers several 
forms in moral  philosophy  ) according to which the content of what is right and 
wrong does not depend on a universal human nature, but rather relies on contextual 
 beliefs  , factors and situations that may be ecological, social, cultural and personal. 
As a consequence, a ‘moral relativistic perspective’ implies, when applied to care, 
that assisting,  caregiving   and making life possible for physically impaired individu-
als is not always what must be done – that is, what is ‘good’ – in all human societies 
and in all circumstances. The nature of right and wrong, good and bad, is  always  
determined by highly contingent and malleable factors which do not allow the char-
acterisation of human  agency  as motivated by universal human moral  values  . 

 However, Dettwyler’s moral position is much more complex than it may appear 
at a fi rst sight. On one hand, she adheres to a relativistic perspective, according to 
which the achievement what is ‘good’ or ‘desirable’ sometimes involves actions 
intended to assist or care for another and sometimes requires the exact opposite of 
this, with all behaviours adapting to the immediate ecological, social, cultural and 
other factors constraining the operation of human agency. On the other hand, some 
of Dettwyler’s claims seem to take precedence over her moral relativistic perspec-
tive by pretending to universality. 

 This normative paradox appears, for instance, when Dettwyler ( 1991 , p. 382) 
suggests that, like disabled people met in her fi eld research in Mali who were kept 
alive, but who were ‘hardly treated with  compassion  ’, Shanidar I, Romito 2 and the 
Windover Boy had survived, but they may have been poorly treated. By assuming 
ethnographic comparisons, she writes:

   [f]or all we know, these individuals were ridiculed, teased, taunted, beaten, treated as 
slaves, physically and emotionally abused, constantly reminded of their differences and 
shortcomings, and threatened with bodily harm or abandonment  (Dettwyler,  1991 , p. 382). 

   Dettwyler then adds:

   I am not suggesting that we ought to take a pessimistic view of earlier human societies or 
that we know with any certainty that disabled individuals were treated poorly. Unfortunately, 
the ethnographic record, including that of our own society, supports [a] dismal view of 
human nature more often than it supports a view of society as compassionate  (Dettwyler, 
 1991 , p. 382). 
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   Thus along with tendency to moral relativism, Dettwyler paradoxically suggests 
there seems to exist – as supported by the ethnographic record – some kind of gen-
eral tendency in human nature to exclude and mistreat disabled individuals rather 
than to care for them. 

 Though this universalistic normative assumption regarding human nature is con-
tradictory with regard to moral relativism and the logical coherence it requires, I 
suspect that Dettwyler’s moral pessimism is fully consistent with a prevailing belief 
in the contemporary public sphere and among many postmodern  disability   scholars 
and activists. The pessimism concerns the nature of relationships between disabled 
persons and non-disabled persons in human societies, according to which exclu-
sionary practices and mistreatment of  people with disabilities   are both the cross- 
culturally and trans-historically indisputable fate that has awaited disabled people in 
most human societies up to the present day (Goodley,  2010 ; Hubert,  2000 ; Oliver, 
 1996 ; Shakespeare,  2006a ,  2006b ). This postmodern normative belief emerged in 
the twentieth century as a premise for political and academic engagement with  dis-
ability   prejudices, and clearly had an impact on Dettwyler’s article. In  disability   
studies, it may lead to thinking that it is a priori unrealistic – and just another pater-
nalistic denial of the universal experience of persons with disabilities – to interpret 
evidence of survival of disabled persons in prehistory in terms of benevolent (i.e. 
compassionate, decent, inclusive)  caregiving   behaviours. 

 One fi nds here the source of a third range of objections which have been addressed 
within the last decades to the inference of care (and perhaps  compassion  ) for dis-
abled individuals from skeletal evidence alone. Both relativistic and pessimistic 
moral outlooks on human relationships between disabled persons and non-disabled 
persons have categorised such attempts as politically and morally unacceptable, as 
well as romantic and naïve. 

 Given this last objection, along with the two others I have summarised earlier, 
one now has to ask the following crucial question:        

    Are the  Beliefs   and  Values   Informing the Recently Developed 
Bioarchaeology of Care Model of Analysis Suffi ciently
Robust to Overcome Past Criticism? 

   As a philosopher of science and an ethicist, my answer to this question is yes. But 
this simple affi rmative is,  of course , not convincing on its own. It is therefore time 
to present the arguments that can be addressed to the three points of criticism I have 
presented earlier, and which underlie contemporary developments in the bioarchae-
ology of care. Let’s take one by one the objections I have just classifi ed. My aim is 
to show why basic  beliefs   and  values   in the bioarchaeology of care model seem to 
me to answer past criticism. 
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    Answer to Objection 1: A Moral Economy of Science 

 Regarding the fi rst category of objections that have been addressed, the   Index of 
Care   , introduced in 2014 as a methodological instrument for use in bioarchaeology 
of care research, is an adequate answer to any scholar who fears that the ‘moral 
economy’ of scientifi c research might not be honoured in the fi eld. 

 It is true that many past reports where provision of care was inferred did not dedi-
cate enough effort to justifying this conclusion (e.g. Dickel & Doran,  1989 ; Solecki, 
 1971 ; Trinkaus,  1983 ), meaning that a basic requirement of scientifi c research was 
not met. Comments relating to the likelihood of  caregiving   behaviours were often 
limited to almost conversational refl ections in concluding paragraphs of palaeo-
pathological studies. One can imagine how shocking the disparity between the 
detail of palaeopathological analysis and the general observations on the possibility 
of care could appear to readers, and how suspicious they might be of what could 
appear as ‘much too-easy-to-make’ speculation or poetic conclusions! Basically, 
what was lacking from earlier archaeological studies was, fi rst, an operational pro-
tocol situating the individual and their experience of disease within their wider 
archaeological context, thereby helping to explain what  disability   may have meant 
in practice. Second, there was no rigorous framework for helping to build or select 
appropriate models of care on the basis of information collected from the bioar-
chaeological context. Third, interpretations were not constrained in respect of the 
order of inferences that should have been controlled – from the most irrefutable to 
the most probable ones (Hawkes,  1954 ) – by the whole process of inquiry and a 
dedicated methodology. 

 By contrast, the bioarchaeological framework presented by Tilley and Cameron 
( 2014a ) for identifying and interpreting past health-related care provision at a case 
study level, really does respect moral economy of contemporary archaeological 
practice. Its rigorous step-by-step approach does not confuse core differences, 
which must remain transparent, between evidence, inference and interpretation. In 
addition, its framework as well as its results is fully perfectible, that is, it is open to 
critical evaluation and ongoing development. Finally, as  fallibilism and antiscepti-
cism often go hand in hand in the history of science , Tilley’s model for a bioarchae-
ology of care analysis fully admits there is no absolute guarantee that such and such 
a statement will never need revision. The framework and its fully accessible meth-
odology (Tilley & Cameron,  2014b ) opens the door to bioarchaeological reassess-
ment of archaeological literature on past  caregiving   behaviours. 

 Bioarchaeology of care also opens the path to critical reading of Dettwyler’s own 
respect or disrespect of moral economy of archaeological practice. Let’s give an 
example: in her 1991 article, Dettwyler explains that one cannot know the detail of 
the ‘emotional motivations’ behind past behaviours of care. She is right, but she 
goes even further. She not only criticises inference of emotions and  values  , but she 
tends to condemn any attempt to infer behaviour from the archaeological record 
(Mennear,  2013 ): ‘We can observe how disabled people are treated today, cross- 
culturally (…) but we cannot know with any certainty how disabled individuals 
were treated from archeological remains’ (Dettwyler,  1991 , p. 382). Elsewhere, she 
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writes: ‘[…] the archaeological record does not provide answers to the question of 
how individuals were treated or what other people thought of them’ ( 1991 , p. 383), 
and equates such attempts at inference with more general tendencies to characterise 
past populations as ‘noble savages’ (Dettwyler,  1991 , p. 383). 

 If Dettwyler were right, and inferences of ‘care and  compassion  ’    always went 
hand in hand in the early archaeological studies, then obviously conclusions of  care-
giving   could be regarded as dubious and should be revised. But on one point, she is 
not right. First, Dettwyler only focuses on three ‘primary research’ case studies 
(Dickel & Doran,  1989 ; Frayer et al.,  1987 ; Solecki,  1971 ); in fact, not all archaeo-
logical studies pre-Dettwyler  do  explicitly interpret care as evidence for  compassion  . 
As a consequence, the small sample upon which Dettwyler relies to support her 
general comment renders much of her argument generalised hyperbole. Second, 
though Solecki ( 1971 ) briefl y discusses  compassion  , none of the three scientifi c 
studies to which she refers explicitly confl ate care and  compassion  . And in any case, 
why should archaeologists be forbidden to make interpretations? Is ‘interdiction of 
interpretation’ part of the  moral economy  of  archaeology  ? To my knowledge, the 
moral economy of  archaeology   does not prohibit interpretation during the archaeo-
logical reconstruction of the past – in fact, attempting interpretation is a precondition 
for theoretical progress and underlies further discoveries in the fi eld. In other words, 
Dettwyler relies on a non-existent taboo in the moral economy of  archaeology  . 

 Contrary to Dettwyler’s conceptual imprecisions, the recent bioarchaeology of 
care rigorously makes the methodological distinction between ‘ caregiving   behav-
iours’ and the several possible underlying ‘ motivations’   for these (including  com-
passion  , but also rational interest, reciprocal altruism, social rules or positions, 
search for social recognition, moral and religious  beliefs  , etc.). It clearly proposes 
(Tilley & Cameron,  2014b ) a thorough methodological approach to  caregiving   anal-
ysis in the past, putting inferences of behaviours and interpretation of ‘hypothetical’ 
underlying motivations ( values  ,  beliefs  , emotions, etc.) at different stages of the 
methodology to avoid any confusion. A step-by-step methodology is thus proposed 
at a case study level, using palaeopathological analysis, bioarchaeological and clini-
cal criteria to evaluate the possibility to make (or not) inferences of  caregiving   
behaviours. At a well-signposted step, the methodology is also opened to cautious 
interpretation regarding identity, motivations,  values   and  beliefs   that existed in a 
particular context, assuming that

   [a] community’s response to the health care requirements of its members is shaped by a 
combination of cultural    beliefs     and    values    ; collective knowledge, skills and experience; 
social and economic organisation; and access to resources  (Tilley & Oxenham,  2011 , p. 35). 

   This last level of bioarchaeology of care analysis is of course the most specula-
tive, and this is quite recognised in bioarchaeology of care methodology (Tilley, 
 2015b ; Tilley & Cameron,  2014a ). 

 I will not undertake any further discussion on the points earlier as the readers 
may consult the previous chapters of this book, which demonstrate how much things 
have changed in relation to our approach to questions of care provision in the past. 
Let’s have a look now at the class of objections coming from what I have called 
‘cognitive relativism’.  
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    Answer to Objection 2: Cognitive Relativism (Medical, Social) 

 In Dettwyler’s paper, the term ‘ disability  ’ is an ambiguous one. First, though she 
explicitly admits that  disability   includes the physiological dimension of  impairment  
as defi ned by the World Health Organization defi nition of 1980 (Dettwyler,  1991 , 
p. 377), she does not focus on the pragmatic relationship that exists between the 
level of severity of an impairment diagnosed at an osteological level, and the clini-
cal, psychological and contextual specifi cities of the social response that an indi-
vidual with such impairment may have required in the past as a necessary condition 
for survival. Second, Dettwyler prefers to systematically refer to  disability   in terms 
of what was called in the 1990s a ‘ handicap’   (World Health Organization,  1980 ), 
defi ned as   social  disadvantage   which results from an impairment and its functional 
consequences (Dettwyler,  1991 , p. 376). In other words, despite Dettwyler’s claims 
to rely on the full WHO defi nition of  disability   (Dettwyler,  1991 , p. 376), which 
covers  impairment  ,  functional limitation   and handicap (World Health Organization, 
 1980 ), she mainly interprets  disability   as a  handicap  – that is the product of a cogni-
tive construct shaped by negative social reactions to physical and cognitive differ-
ence. Third, and fi nal, Dettwyler relies on ethnographic data to suggest that a 
 disability   is a purely linguistic phenomenon, varying from one social group to one 
another and, as a consequence, archaeologically unmanageable, since the prehis-
toric social  beliefs   and  values   that shaped behaviours towards persons with disabili-
ties do not fossilise. 

 It is worth noting that Dettwyler’s interpretation of  disability   in terms of ‘handi-
cap’ has been prevalent in the fi eld of  disability   studies and among  disability   rights 
concerns over the past decades. It is possible then that Dettwyler ( 1991 ), who has a 
personal stake in  disability   matters (Bower,  2002 ), was strongly infl uenced by theo-
ries and ideas common in  disability   rights movements in the second half of the 20 th  
century. Among  disability   activists, one fi nds indeed both ‘cognitive relativism’ and a 
strong tendency within the ‘social model of  disability  ’    (Union of the Physically 
Impaired Against Segregation (UPIAS),  1976 ; Shakespeare,  2006b ) to identify  dis-
ability   as a form of exclusion, in which  disability   and also impairment (if one consid-
ers the most extreme tenets of a socio-constructivist perspective on  disability  ) are 
mostly the product of prejudicial  beliefs   and  values   whose content may fl uctuate from 
one society to one another (Shakespeare,  2006a , p. 29). Such understanding of  dis-
ability   as a discriminatory social construct is classically opposed to the  medical model 
of disability   (Smith,  2009 ; Vehmas & Mäkelä,  2009 ), which relies on what one might 
call a ‘ cognitive universalism’  . According to the medical model, activity limitations 
and participation restrictions in daily life are not due to social organisation and cul-
tural  beliefs  , but rather to individual problems in body function or structure. 

 When the medical and the social models are compared from a political and moral 
perspective, one can understand the a priori preference of many  disability   activists 
for a social model of  disability  . Indeed, such an intellectual stance offers the best 
insights into the experience of discrimination, as well as the most powerful motiva-
tion for combating exclusion and demanding core political and moral changes in 
postmodern society. If people are not disabled by their body but  by society , the issue 
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immediately becomes a question of  justice,  and the right to  compensation . First, it 
provides a strong position in a democratic society from which to ask for the dis-
mantlement of disabling barriers (Shakespeare,  2006a , p. 30). Second, ‘replacing a 
traditional [medical] defi cit approach with a social oppression understanding […] 
[is] very liberating for disabled individuals’ (Shakespeare,  2006a , p. 30). Nevertheless, 
though  of course  I personally do not deny the highly moral and political value of  dis-
ability   rights concerns, as well as the idea that  disability   is partly a consequence of 
unfair and discriminatory social barriers that  must  be withdrawn (this is part of my 
own personal and professional engagement), the prevalence of the social model of 
 disability   risks sometimes leading to major theoretical bias in scientifi c research. 

 As  disability   scholar Tom Shakespeare ( 2006b ) points out, by systematically 
equating  disability   with stigmatisation, the perspective on  disability   is not any longer 
whether disabled people are either oppressed  or  cared for and included in a particular 
situation, but only the extent to which they are oppressed. ‘A circularity 3  enters into 
 disability   research: it [becomes] logically impossible […] to fi nd disabled people 
who are not oppressed’ (Shakespeare,  2006b , p. 201). Even  caregiving   behaviours 
(whether compassionate or not) risk being interpreted, from this perspective, as just 
another form of domination and exclusion of disabled persons from social participa-
tion. Dettwyler’s article clearly seems to embrace such theoretical circularity. One 
has just to examine the text: the author systematically opposes speculative discrimi-
natory scenarios of archaeological inferences of inclusive  caregiving   behaviours 
towards disabled persons,  as if  inclusive  caregiving   attitudes would be a priori 
unlikely with regard to  disability  , and thus should be deconstructed. In the second 
part of her article, Dettwyler suspects any inference of care in the archaeological 
literature to be strongly dependent on common  prejudicial assumptions  in Western 
society. Such stereotypes assume that disabled people ‘survive only because of the 
 compassion   of nondisabled members of the population’ (Dettwyler,  1991 , p. 383). 

 The archaeologist might then ask: how can I avoid such theoretical circularity 
due to contemporary political debates? What should an archaeological model of 
 disability   look like? Well, the answer I would suggest is this: ask disabled persons 
themselves such a question, and build a model which might be conceptually friendly 
with regard to  the whole content  of their corporeal experience of being impaired. If 
one questions only ‘individuals with static impairments, which do not degenerate or 
cause medical complications, it is clear that it is possible to regard  disability   as 
entirely socially created’ (Shakespeare,  2006b , p. 201). Of course many forms of 
physical or cognitive impairments exist that do not cause bodily pain nor are, in 
themselves, obstacles to an independent and full social life. Some  disability   schol-

3   Battles ( 2011 ) and Gleeson ( 1999 ) evoke such a risk of circularity as follows: although ‘[there] is 
value for today’s society in investigating  disability  in the more distant past’ (Battles,  2011 , p. 113), 
the historiography of  disability  studies ‘has burdened the fi eld with a number of […] orthodoxies 
about the social context of impairment in previous societies’ (Gleeson,  1999 , p. 23). Such ortho-
doxies, which increased in anthropology in the twentieth century, present disabled people’s con-
temporary exclusion, marginality and poverty ‘by depicting them as fi xed, historical conditions 
that have been present in most, even all, past human societies’. Accordingly, given widespread 
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ars have physical impairments of this kind, yet nevertheless, they often experience 
discrimination and environmental obstacles – which are then interpreted as social 
barriers. They feel disabled not because of their body, but because social norms and 
institutions are constructed by non-disabled persons in a way that, on many occa-
sions, excludes them from  social participation  . Within this range of disabling expe-
riences, it is as theoretically logical to be cognitively relativist and to build a dualism 
between the biological (impairment) and the social ( disability   as the varying forms 
of exclusionary social constructs in human societies) as it is to construct a dichot-
omy between gender and sexuality in feminist studies. 

 But apart from static impairments, which do not cause bodily pain or require 
intensive care, there are many others which restrict functioning, affect appearance, 
are degenerative or may cause premature death. If you do not deny those individuals 
who have a condition ‘which involves pain and discomfort, it is harder to ignore the 
negative aspects of impairment’ (Shakespeare,  2006a ,  2006b , p. 201) which may 
sometimes require both practical healthcare and social support on daily basis. In 
other words, it is diffi cult in these cases to ignore or reject the fact that there may 
exist special care needs that are not social fi ctions but corporeal realities. 

 If you agree with the ethical and methodological requirements to take the whole 
voice of  disability   seriously, you will then need to rely on a third model of  disability   
which does not reduce it to a purely socio-cognitive matter. This is precisely the up- to-
date framework and defi nition of  disability   one may fi nd in the  International 
Classifi cation of Functioning, Disability and Health  of the WHO ( 2001 ), as well as in 
Tilley’s contemporary bioarchaeological model for care analysis (Chap.   2    , this volume), 
where the term  disability   is used to mean ‘a state arising from body impairment, related 
with activity limitations and/or participation restrictions, and given specifi c meaning in 
association with the lifeways context in which the pathology is experienced’. 

 By relying on this defi nition of  disability  , the bioarchaeology of care assumes 
that, regardless of any social language or medical classifi cations, some impairments 
are cross-culturally  brute  physical facts (Vehmas & Mäkelä,  2009 )  prior  their being 
experienced by individuals. As Tilley and Oxenham write,

   although ways of understanding, explaining and, to some extent, experiencing health, dis-
ease and    disability     may be culturally determined, human biology dictates a fundamental 
uniformity across time and culture in physical expression of, and physiological reactions to, 
specifi c pathologies [and impairments]  (Tilley & Oxenham,  2011 , p. 67). 

assumptions of cross-cultural stigma and social exclusion of disabled people in history, ‘contem-
porary views are based on assumptions about  disability  in the past such as that ‘they’ (people with 
disabilities) would not have survived under […] harsh, ‘natural’ circumstances […] (Battles,  2011 , 
p. 113) such as those met in early prehistoric hominin communities. Given these orthodoxies, 
scholars may be led to think that it would be a priori unrealistic – and another non-disabled denial 
of a universal social condition of exclusion disabled persons experience – to interpret evidence of 
survival of disabled persons in prehistory as a possible indication of inclusive – or benevolent, 
compassionate, respectful –  caregiving  behaviours. To be morally and politically minimally 
acceptable with regard to postmodern sensibilities, care provision should be interpreted at least as 
just another means to deny disabled people’s right to develop an autonomous and independent life. 
To avoid naturalization of pessimistic postmodern  disability  narratives, Battles ( 2011 , p. 113) 
claims, at the risk of being politically incorrect: ‘Anthropological investigations could refute […] 
orthodoxies and contribute to denaturalizing the relationship between impairment and social dis-
advantage, inequality, and dependency’. 

D. Doat

http://dx.doi.org/10.1007/978-3-319-39901-0_2


335

   Correspondingly, inferences of  caregiving   behaviours from osteological and 
archaeological evidence can be justifi ed, for the bioarchaeology of care approach 
presupposes characteristics of basic healthcare answers are also ‘universal in their 
nature’ (Tilley & Oxenham,  2011 , p. 7):

   [Where] a pathology is reliably associated with a continuum of clinical signs and symptoms 
there [are] certain practical requirements so fundamental to effective healthcare as to 
 constitute ‘universals’ or ‘constants’ of care – even taking into account individual hetero-
geneity in response to disease. In other words, some conditions (…) generate certain 
requirements for care which are so essential that, if they are not met, the individual with the 
pathology [does not] survive – or [is] unlikely to survive for the length of time necessary to 
produce skeletal indicators meeting the criteria for inclusion in a bioarchaeology of care 
analysis  (Tilley & Oxenham,  2011 , pp. 67–68). 

   It follows that, where there is adequate archaeological information about context, 
identifying biomedical effects of a specifi c disease or impairment allows inference 
of the care necessary to meet basic bodily requirements and to overcome functional 
limitations in situations in which the individual would probably not have survived 
(or at least not have fl ourished) without such a response. 

 Finally, although discerning social  inclusion   or  exclusion   in the past may be 
more problematic than discerning a state of physical impairment, the bioarchaeol-
ogy of care approach suggests that at a case study level it is not always completely 
impossible. As demonstrated in bioarchaeology of care analyses (Tilley,  2015a ; 
Tilley & Oxenham,  2011 ), when contextual information is available it may some-
times be possible to identify some of the likely barriers to the individual’s participa-
tion in specifi c physical, sociocultural and economic activities and postulate that 
assistance would be required to overcome these (Mennear,  2013 ). 

 Bioarchaeology of care analysis is thus mid-way between cognitive universalism 
and cognitive relativism: though ways of explaining and experiencing health, dis-
ease and  disability   are still partly linguistically, socially and culturally determined 
and for many cases inaccessible, there exist biomedical criteria, constants of  care-
giving   behaviours and contextual information (material, social, cultural, ecological) 
which sometimes open the path, at a case study level, to rationally justifi ed bioar-
chaeological inferences.  

    Answer to Objection 3: Moral Universalism, Moral Relativism, 
Moral Pessimism 

 Before my conclusion, I have two fi nal remarks concerning moral issues underlying 
bioarchaeology of care, which will have to be further developed in future works. 
The combining of scientifi c and moral questions is perhaps among the most diffi cult 
issues to be treated, but philosophical analysis is an indispensable tool for preparing 
the path for necessary clarifi cations. 

 First, I am inclined to think that the way Dettwyler ( 1991 ) brings her moral rela-
tivism and moral pessimism into the discussion is problematic. It is as problematic 
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as the way a scientist like Stephen Jay Gould ( 1988 ) 4  tried to justify, a few years 
before Dettwyler ( 1991 ) published her article, his claim for a cross-cultural and 
trans-historical  ethics   of care by relying on one case study (Frayer et al.,  1987 ) 
identifying health-related care provision in early prehistory. What is problematic in 
both cases is that, by justifying their moral theory on the basis of descriptive data, 
both sides commit what one calls a ‘ naturalistic fallacy’   in moral  philosophy  , that is, 
the attempt to justify a normative stance on the basis of a descriptive premise 
(Frankena,  1939 ). According to philosophers who criticise the naturalistic fallacy, 
normative conclusions cannot be validly drawn from propositions which are 
non-normative. 

 From a moral economy specifi c to bioarchaeology of care, engaging in the fi eld 
should require the researcher to avoid such naturalistic fallacy. This entails the need 
to be self-critical and honest. You may believe that a society is humane in that it 
takes care of those who have bodily impairments without either rejecting or margin-
alising them – but another scholar might think that such a criterion is morally irrel-
evant. Another scholar may be a moral relativist or, on the contrary, a universalist – or 
a mix of both. As a consequence, identifi cation and interpretation at a case study 
level of health-related care provision in prehistory will be variably valued at a sub-
jective level, depending on researcher’s moral core  beliefs   and personal experience. 
The problems only come when researchers attempt to naturalise their moral  beliefs   
by stating that these may be deduced from empirical research. Such naturalistic fal-
lacy, whatever the moral theory it sustains, always casts a shadow on scientifi c prac-
tice and leads to absurdity: if sociological and ethnographic data were a direct proof 
in favour of a certain moral theory, then one might use any collection of empirical 
data as moral justifi cation for any kind of behaviours –  caregiving  , murdering, tor-
turing, and so on. 

 Second, I think that a unique focus on exclusion, which characterises some pes-
simistic postmodern  disability   narratives, is in some way part of the theoretical cir-
cularity I have described earlier (see answer to objection 2). A bioarchaeology of 

4   When questioning the very possibility to fi nd empirical traces of the emergence of human moral 
behaviour, Stephen Jay Gould wrote: ‘We have bones aplenty, but they speak to us in limited and 
muted ways. (…) We yearn to know how and when [this] distinctively human [trait] of […] moral 
decency entered our history. We wish, in short, to disinter the ‘good’ that lies in the bones. But 
goodness doesn’t fossilize. (…) Since decency […] [makes] no fossils directly, the challenge for 
explorers of [this] most important and elusive [aspect] of human history lies in developing criteria 
of inference from material record. Bones tell us something. What then can we learn of  compassion  
from a study of bones and artifacts? A remarkable discovery has just been reported from this 
domain of more circumstantial evidence. The November 5, 1987, issue of  Nature  […] announced 
the fi nding of an unusual skeleton from Romito, an Italian cave deposit some 11,000 years old. 
[…] If we consider care of the handicapped (particularly at some cost of caretakers) as a key attri-
bute of humanity, the Romito people surely practiced  compassion  at this level.’ (Gould,  1988 , 
pp. 16–18.). Given the antiquity of prehistoric empirical indication of  caregiving  behaviours, 
Gould states then elsewhere in his text that though progress has occurred in technology, compas-
sionate behaviour is not a question of progress: ‘We have developed a technology to aid the [dis-
abled], but our  compassion  may span the age’ (p. 20). When considering the traditional criteria for 
human worthiness, a cross-cultural and trans-historical category should then be added: ‘To art and 
symbol, […] we should add a third category, for our usual defi nition of human worthiness includes 
kindness as well as cognition.’ (p. 18). 
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care should remain on guard against such a risk of circularity, if it aims to contribute 
to a balanced and realistic vision of prehistoric human behaviours. 

 Of course,  exclusionary behaviours   and attitudes towards  disability   have existed 
throughout human history and in  all  human societies, and exclusion is a key focus 
in  disability   studies. But when we focus on exclusion, we sometimes risk endorsing 
a theoretical bias. We may neglect ‘natural’ (or ‘given’)  inclusive practices   in human 
groups. For example, we may come to ‘take – as given – the ideological and mate-
rial exclusion of people with labels of physical, sensory or cognitive impairments’ 
(Goodley,  2010 , p. xi). However, if exclusionary attitudes are considered a priori as 
given, ‘spontaneous’ inclusive behaviours among groups risk being seen a priori as 
improbable, if not impossible. When  disability   is exclusively related to social 
‘oppression’ in the several forms of the social model of  disability  , it is also, of 
course, logical to present a pessimistic temperament, to look for empirical data 
which reinforce your cultural  beliefs  , and to be strongly sceptical about any infer-
ence of inclusive practices in past human communities: progress can only come 
from the future! I wonder if a substantial part of academic literature is not partly 
engaged in such postmodern theoretical circularity. Is it a virtuous circle? I do not 
believe it to be so … 

 As demonstrated today through empirical research in ethology (De Waal,  2009 ; 
Fashing & Nguyen,  2011 ; Silk,  1992 ), some animal societies are able to adjust to 
their injured members and accommodate them. Why would humans, from prehis-
tory onwards, not partly fall within this animal continuity? At the same time, it is 
true that contemporary experience and empirical studies show that  Homo sapiens  
welcomes in, rejects, cares for, supports, targets, excludes and includes individuals 
with disabilities. Given such heterogeneity, I would personally adhere to neither a 
pessimistic nor a romantic conception of human nature. I would adopt a non- 
relativistic, but intermediate, moral posture. I would argue that providing care is a 
complex activity of major ethical importance, given that human beings are highly 
dependent on the various forms of such activity to fl ourish, develop their capabili-
ties and experience a fully human life. 

 Nevertheless, why do exclusionary behaviours exist? Why does the relationship 
between society and the disabled individual remain ambiguous, contradictory and 
unpredictable to this day? Far from leading us straight to both moral relativism and 
pessimism, which some researchers in the human sciences embrace when studying 
prehistory, I rather think that the complexity of this issue calls for a deep philosophi-
cal and ethical refl ection.     

    Conclusion 

 As previous chapters of this book demonstrate, the emerging fi eld of bioarchaeol-
ogy of care research is dependent on the quality of osteological and archaeological 
evidence available, as well as on the advances in scientifi c methodology and episte-
mology that enable and drive its analysis. But ‘objective’ researchers are never 
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purely ‘neutral’. Human  values  , temperaments, biographies and  beliefs   always play 
a part in the shaping of ‘scientifi c’ evaluations and concepts that are used in descrip-
tion as well as in interpretation. Bioarchaeology of care does not escape this anthro-
pological condition of science – there is no science without a human face. 

 I have suggested in this chapter that bioarchaeology of care is shaped on  values  , 
convictions and rational arguments which contrast with a fi eld of contemporary 
political and moral postmodern  beliefs   that sometimes risk leading to theoretical 
circularity and excessive scepticism (if not suspicion) regarding any attempt to infer 
 caregiving   towards persons with disabilities in the past. In keeping with require-
ments to remain rigorously critical and cautious in their work, bioarchaeologists can 
now call on an applied framework that should help in building a more balanced 
understanding of prehistoric  caregiving   practices. 

 Given the development of this new fi eld of research, what are the ethical consid-
erations that inform bioarchaeology of care analysis? Though it has been impossible 
in a short chapter to answer this question exhaustively, I would like fi nally to sum-
marise four propositions implied by the previous sections and present these for 
discussion: 

 First, respect for the moral economy of science is indubitably one of the main 
reasons behind growing recognition of contemporary bioarchaeology of care analy-
sis by the scientifi c community. Specifi c virtues,  values   and rules required in the 
practice of bioarchaeology of care analysis could keep the process of inquiry explicit 
and fully accessible to public assessment. This seems to be one of the aims of the 
web-based  Index of Care   (Tilley & Cameron,  2014a ,  2014b ). From another per-
spective, scholars may now rely on explicit epistemological and methodological 
recommendations they may follow, criticise and/or improve upon, to determine evi-
dence, inferences and build interpretations open to revision. 

 Second, as it is impossible to capture the way disabilities were perceived in pre-
history, scholars in the fi eld must use models of  disability   which are intermediate 
between the medical and the social, as there are past and present embodied situa-
tions which necessarily call for specifi c health-related care provision (within the 
specifi c corresponding bioarchaeological context) as a necessary condition for sur-
vival and continued well-being. Taking the whole experience of disabled persons 
seriously is precisely the path adopted by contemporary theory in bioarchaeology of 
care, which presents  disability   as a dynamic interaction between the impact of brute 
physical impairments and the impact of sociocultural meanings and behaviours – 
the latter ranging from exclusive to inclusive attitudes. Although interpretation will 
remain interpretation – in particular in the fi nal dedicated methodological step of 
bioarchaeology of care analysis (Chap.   2    , this volume) – an intermediate model of 
 disability   between the biological and the sociocultural opens the way to rational 
inferences of  caregiving   behaviours. 

 Third, naturalistic fallacy, that is, the attempt to  directly  infer some moral claim 
from empirical data (ethnographic, sociological ones, and so on), must be avoided. 
A moral theory requires reasons, justifi cations and self-critical refl ection. Scholars 
must refrain from introducing implicit universalistic, pessimistic or relativistic 
moral reasoning at any stage of bioarchaeology of care analysis. Furthermore, they 
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should make their personal moral, ideological and biographical infl uence explicit in 
analysis, since interpretation of the past is inevitably constrained by researcher’s 
experience 5  – especially in relation to care and  disability   topics, which are highly 
sensitive to such effects. But where should one fi nd a well-delineated approach for 
discussing normative issues in a bioarchaeological model for care analysis? Do we 
need one? Is the issue only relevant for the philosopher? Of course not, as it infl u-
ences the selection of concepts used for the description and interpretation… But 
neither my chapter nor any of the previous chapters in this book manage this issue 
adequately. It is nevertheless of major importance to fi nd a space for discussion on 
normative questions, as has been clearly refl ected in the media and public reactions 
to bioarchaeology of care research over the past few years (see next chapter, this 
volume). This question demands discussion. 

 Fourth, and fi nal, I think bioarchaeologists studying care in prehistory have the 
  deontological  duty   to contribute to the establishment of a more balanced vision of 
the way our human ancestors could plausibly behave in prehistory. For many rea-
sons, disabled persons and  caregiving   behaviours have not been a subject for discus-
sion in past anthropological studies. As Groce ( 1985 , p. 108) writes, archaeologists, 
anthropologists and sociologists ‘have usually dismissed the disabled individuals 
they have encountered as liminal fi gures, temporary anomalies in a non-disabled 
population’. In the public sphere, this has led to widespread  able-bodied  histories of 
human evolution in which physically impaired individuals seem to have been inex-
istent in the past (Doat,  2014 ). 

 We only have to look at modern museums and exhibitions dedicated to prehis-
toric community life. I have never seen any disabled adults represented among the 
human fi gurines used in ‘scientifi cally’ reconstituted scenes of prehistoric daily life, 
and nor have I ever seen representations of health-related  caregiving   included in 
these diorama … Basically, what is lacking is a new narrative which, by integrating 
the bioarchaeology of care corpus, could give the public a more balanced perception 
of the presence of disabled persons, and the possible role of  caregiving  , in human 
evolution.    
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Chapter 18
Highlighting the Importance of the Past: 
Public Engagement and Bioarchaeology 
of Care Research

David Joseph Mennear

Good bioarchaeological research requires the bioarchaeologist to frame questions to suit 
the archaeological record and with a good grasp of theoretical insights in order for the 
study to appeal to both anthropologists and archaeologists and the wider public … 

(Christopher Knüsel, quoted in Stojanowski & Duncan, 2015, p. 51).

 Introduction

The bioarchaeology of care methodology represents a fundamental shift towards 
understanding the concept and practicalities of caregiving in the bioarchaeological 
record from both the humanistic and the scientific perspective. It has helped high-
light practices of caregiving in historic and prehistoric contexts, drawing on evi-
dence from osteological remains and their archaeological contexts. Furthermore, 
since the publication of the Neolithic Vietnamese case study of M9 (Tilley & 
Oxenham, 2011), the methodology has received significant media attention, and the 
general public’s response to this reveals a sustained interest both in understanding 
the implications of caregiving in archaeological contexts and in learning more about 
bioarchaeology as a discipline more generally.

This chapter examines the remarkable rise of public engagement and communi-
cation within archaeology by contextualising the roles of traditional and digital 
media in the public’s understanding of archaeological practice, and it looks at the 
role of the bioarchaeologist, in particular, in bridging past and current populations. 
The role of social media, including blogging and the use of Facebook and Twitter, 
and the assessment of research impact in those areas, is also discussed (de Koning, 
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2013; Meyers Emery & Killgrove, 2015; Stojanowski & Duncan, 2015). A  particular 
area of interest that continues to define archaeological engagement with social 
media pertains to defining archaeological authority on the web (Perry & Beale, 
2015; Perry, Shipley, & Osborne, 2015; Richardson, 2014; Stewart, 2015). Ethical 
guidelines and associated commentaries with regard to the use of social media are 
discussed as an integral feature of bioarchaeological research in general, and 
updated guidelines reflecting the impact of the international accessibility of the 
internet are also considered.

Consideration of two case studies, and their impact upon the public’s under-
standing of the issues surrounding care in the past and the present, brings together 
the themes discussed in this chapter. The conclusion of the chapter raises salient 
points from these case studies and suggests best practice guidelines for engaging 
the public via traditional and digital media, and the value inherent in doing so. The 
bioarchaeology of care methodology represents a new beginning in recognising 
the evidence for caregiving activity as experienced by individuals in the archaeo-
logical record. However, it is important to examine the context in which the meth-
odology originated to understand just why it is critically needed in the discipline, 
and owhat benefits it offers the researcher.

 The Context for Research into Past Caregiving

Palaeopathology is a specialist sub-discipline of biological anthropology that 
focuses on the scientific study of the evolution and manifestation of disease in past 
populations and past individuals. While bioarchaeology (and in particular the bioar-
chaeology of care) draws heavily on palaeopathology, it is not synonymous with the 
latter, but a growing field of study that incorporates content and approaches from a 
wide range of disciplines in the contextualised analysis of behaviour from human 
remains. Recent research and new scientific applications have highlighted just how 
far bioarchaeology has come in the past few decades (see Hawkey, 1998; Inskip 
et al., 2015; Marstellar, Torres-Rouff, & Knudson, 2011 for case studies utilising 
interdisciplinary approaches, Martin, Harrod, & Pérez, 2014; Roberts, 2000, 2002 
for bioarchaeological and palaeopathological manuals).

Any analysis of caregiving in the past must first examine the evidence for patho-
logical changes to the skeleton (Aufderheide & Roderíquez-Martin, 1998), attempt 
to identify the disease responsible through a differential diagnoses (Brothwell, 2010), 
and then consider the possible impact(s) of the pathology on the health and func-
tional fitness of the individual during their life, in the context of the archaeological 
evidence available. Dettwyler (1991), in a widely cited article, led the charge in argu-
ing that care could not be established from the archaeological record, doubtless unin-
tentionally understating the severity of aspects of the pathologies present in the case 
study examples used to support this point (see Tilley, 2015b, p. 45); she also sug-
gested that archaeologists who claimed to identify ‘care and compassion in the past’ 
were guilty of cultural bias in their conclusions. Recent studies have  challenged her 
conclusions, attempting an holistic life reconstruction by contextualising individuals 
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within the archaeological record and, in this way, identifying situations in which 
some form of long-term care was likely needed for survival (Marstellar et al., 2011; 
Tilley, 2015a; Vilos, 2011).

Two important, integrative methodological approaches have significantly 
improved diagnoses (and our understanding of these) in palaeopathological analysis 
of skeletal remains in recent decades – osteobiography and biocultural analysis (see 
Larsen, 1997, 2002; Martin et al., 2014). Osteobiography focuses on the individu-
al’s life course, examining their remains and recorded physiological stresses and 
trauma within their archaeological contexts, to produce an informed narrative of 
what their experienced life was like (Boutin, 2012). The biocultural approach, 
which emphases the ‘interactions between biology and culture in the disease pro-
cesses’, takes into account the cultural and noncultural stressors that affect a popula-
tion, and is modelled appropriately within the biological and ecological context 
(Martin et al., 2014, p. 10). Focusing on the buffers and stressors present at any one 
time (as evidenced in the archaeology) allows examination of the causes of physi-
ological stress manifested in bone.

The idea of the physically impaired, or disabled, being used as proxies for social 
attitudes for the vulnerable and weak in society should be used with caution, how-
ever. Significant historical studies of disability, including general studies on the 
changing Western conception of disability and impairment (Stiker, 1999), more cul-
turally specific focused studies (Metzler, 2006), and the deeply personal sociologi-
cal contextualisation of one’s own disability (Oakley, 2007), illustrate that 
conceptualisations of disability differ across social and cultural contexts, and this 
raises implications for the consideration of care in the past. The evidence for com-
passion, especially in a human evolutionary context, remains difficult to quantify or 
qualify; however, evidence for caregiving can be confidently inferred in instances 
where the individual survived past a stage of severe physical impairment and where, 
without care, it is likely the individual would have perished (Tilley, 2015a; Tilley & 
Oxenham, 2011).

The topic of ‘disability and care’ has become a focus of interest for anthropolo-
gists, bioarchaeologists and palaeoanthropologists over the past two decades. This 
has, in part, been heavily influenced by the ability of researchers to use a variety of 
integrative approaches to investigate the physical remains of our past human and 
hominin populations, but also to the increased interest in the subject matter itself. One 
particular reason for this is more pragmatic. The World Health Organisation indicates 
that more than one billion people around the world today experience a disability in 
some form, with 200 million experiencing considerable difficulties in functioning 
(2011, p. xi). Disability is used as an umbrella term covering a complex phenomenon 
that reflects the interaction between the features of an individual’s body and features 
of the society in which he or she lives, with the World Health Organisation defining 
it as a product of this interaction, rather than an attribute of the person, which hinders 
their full and effective participation in society (2011, p. 4). With an ageing global 
population, and the accompanying increased risk of both mental and physical impair-
ment with old age, the subject of disability is of growing importance to health and 
social organisations (Crews, 2003). In this context, examining the various ways in 
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which people have responded to disability in the past – including in the prehistoric 
past – may help to transform social beliefs and behaviours in the present. It is recog-
nised that disability models theorised today (such as the social, medical and bio-
psycho-social models) need to be carefully contextualised within their physical and 
cultural environment when applied to the real world (World Health Organisation, 
2011). A bioarchaeological methodology that encompasses contextual variables 
when assessing the implications of physical impairment in the archaeological record 
therefore provides a bridge between the archaeological past and the present.

 The Bioarchaeology of Care Methodology and the Online  
Index of Care Application

The bioarchaeology of care methodology, together with its non-prescriptive online 
Index of Care application, offers a structured case-study driven framework for iden-
tifying and analysing evidence for caregiving in the bioarchaeological record that is 
not limited by site, period or culture. It is an analytical and interpretive 4-stage 
approach (see Tilley, Chap. 2 this volume) that can be applied in any bioarchaeo-
logical context where there are human remains displaying evidence suggesting a 
relatively severe degree of physical impairment, likely necessitating caregiving, was 
present during the individual’s lifetime. Perhaps most importantly, the method can 
be applied to either newly excavated remains or to remains already reported in the 
archaeological literature – the latter allowing for a re-examination of previous con-
clusions reached in determining the likelihood of caregiving (Tilley, 2015b).

Mays (2012) notes that the case study is still a dominating factor within palaeo-
pathological studies, but the bioarchaeology of care methodology could, within rea-
son, be used within biocultural studies of past populations to elucidate evidence of 
compassion and caregiving on a much larger scale. The limitations of palaeopathol-
ogy should not be understated (Roberts, 2000, p. 46), but new techniques allow 
potential for a greater scrutiny of the lived experience of the individual as never 
before. The bioarchaeology of care methodology, used with the internationally 
accessible Index of Care application, allows for a framework that can be applied to 
any historic or prehistoric context and, if used with other approaches (aDNA and 
stable light isotope analysis), allow for a greater holistic investigation and discus-
sion of physical impairment in a wide range of archaeological contexts (Craig & 
Craig, 2011; Inskip et al., 2015). Marstellar et al. (2011), for instance, have success-
fully integrated palaeopathological data, including biomolecular approaches, with 
archaeological data to understand the social context of those experiencing the 
effects of leishmaniasis in a Pre-Colombian Andean population. The bioarchaeol-
ogy of care offers an advancement in both conceptualising physical impairment and 
recognising that there are different cultural approaches used in caregiving and com-
passion through the temporal-geographic span of humanity’s history.
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 Vampires, Plagues Pits and Timeless Lovers: Traditional 
and Digital Media

Never has there been a better time to be involved with bioarchaeological research 
than the present for the sheer range of methodological and practical applications in 
examining and redefining past human populations and their behaviours (Larsen, 
1997; Lewis, 2007; Martin et al., 2014). The discipline stands at an important junc-
tion, where the combined, and continual, improvements in the hard sciences (in 
ancient DNA analysis, 3D imaging, application and refinement of biogeochemical 
techniques and improved palaeopathological diagnoses) and in the social sciences 
(a more reflexive approach to the discipline and a new generation of researchers 
focused on public outreach and engagement) make it possible for bioarchaeology 
to be a truly interdisciplinary field. Bioarchaeology has the unique ability to help 
us to understand human behaviour in a deep time and cross-cultural perspective 
(Martin et al., 2014, p. 1), and traditional and digital media have helped develop 
the public’s awareness of its potential. However, there is still much to do in this 
regard, and today’s researchers need to have a long-term commitment to improving 
public communication if they want to improve general understanding both of bio-
archaeology and of the inherent value of supporting bioarchaeological research 
(Killgrove, 2015).

Archaeology as a topic has always been of interest to the media, particularly 
where the physical remains of past populations are concerned (Larsen, 2002). This 
is even more the case if the individual can be identified (such as in the opening and 
exploration of the luxurious tomb of Tutankhamen in 1922) or if there are so-called 
deviant burial practices evidenced (such as plague pits and mass burials, or the so- 
called Vampire burials in Eastern Europe, which have recently been reanalysed) 
(Gray, 2014). These reports are often anomalies, though, and other than specialist 
magazines (such as British Archaeology and Current Archaeology) no traditional 
media outlet routinely reports on archaeological or bioarchaeological research. The 
physical body is one of the most emotive artefacts of the past – it humanises the 
past to a modern audience, who can instantly relate to the human body (Sofaer, 
2006); possibly reflecting this, archaeological human remains are also a main focus 
of illegal trade in antiquities, although this is rarely acknowledged in the popular 
press (Huffer & Chappell, 2014). Action within the digital media landscape is fun-
damentally more social due to the ease of instant response; however, bioarchaeol-
ogy had no truly international platform on established media outlets until Kristina 
Killgrove started blogging bioarchaeology for Forbes in May 2015 (Killgrove, 
2015). It can be said, with some degree of confidence, that the online social media 
representation of bioarchaeology (largely through personal blogs and group blogs) 
is helping to change the face of traditional media reporting of bioarchaeological 
subjects and techniques, driven specifically by public engagement and communica-
tion (de Koning, 2013).
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 Public Engagement and Communication: The Rise  
of Social Media

Archaeologists and anthropologists have, in general, been quick to use social media 
sites such as Facebook and Twitter to advertise their research, companies and proj-
ects (Richardson, 2013; Stewart, 2015), and various organisations regularly use a 
Facebook site to update their audience on news, jobs and studies in archaeology 
(group titles such as BioAnthropology News has over 14,000 members, whilst 
Paleopathology has over 4000 members from across Europe and beyond). A new 
trend in archaeology in the United Kingdom has seen the rise of community archae-
ology units such as Elmet Archaeology or Dig Ventures, which operate on a note- 
for- profit basis and raise funds for projects using online public engagement sites 
such as Kick Starter, GoFundMe and Just Giving. These groups often make inten-
sive use of a range of social media sites to inform project backers and the public on 
the results of their research and of outreach open days.

The blogging format, often defined as discrete individual posts of information 
using text, pictures or video, has also been widely used within the archaeology sec-
tor as a way of promoting and encouraging active engagement with the public, and 
as a tool to improve the communication and writing skills of the blogger themselves 
(Austin, 2014, p. 10). Bioarchaeology in particular has had a small, but strong, 
showing, with early career researchers using blogs to promote knowledge of human 
skeletal anatomy and bioarchaeological techniques (see Meyers Emery & Killgrove, 
2015 for an in-depth discussion of the sites which regularly post content). It is worth 
briefly mentioning the main sites here as they are particularly effective in public 
engagement and communication of the importance of bioarchaeology (Table 18.1).

The sites above represent the most visited, active and recognised of the current 
crop of bioarchaeological blogging sites online as identified in the recent literature 
discussing online representation of the discipline and evidence of citation in aca-
demic journals and manuals (de Koning, 2013; Martin et al., 2014; Meyers Emery 
& Killgrove, 2015; Stojanowski & Duncan, 2015). A specific feature of the bioar-
chaeology blogs is that they are often produced by an individual acting alone rather 

Table 18.1 Popular bioarchaeological blogging sites and the authors responsible for these

Powered By Osteons (poweredbyosteons.org), by Dr Kristina Killgrove, a blog focused on 
classical bioanthropology and public presentation of bioarchaeology, such as Bones

Bones Don’t Lie (bonesdontlie.com), by doctoral candidate Katy Meyers Emery, a blog 
focused on mortuary and funerary archaeology which also discusses current practice and 
reviews academic articles

Bone Broke (bonebrokeblog.wordpress.com), by doctoral candidate Jess Beck, a blog focused 
on human osteology, bioarchaeology and pedagogical techniques

These Bones of Mine (thesebonesofmine.wordpress.com), by the author [David Mennear], a 
blog focused on human osteology, archaeology and bioarchaeology. Often highlights 
opportunities, such as workshops or short courses, for researchers and the public alike

Deathsplanation (deathsplaining.wordpress.com), by doctoral candidate Alison Atkin, a blog 
focused on issues in academia, employment and medieval bioarchaeology
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than on behalf of an institution. While this is a direct reflection of their authors’ 
dedication to extra-curricular activity, research groups and universities are now 
starting to recognise the importance of engaging a larger public audience online for 
often specialised research topics (Austin, 2014; Bertram & Katti, 2013). No satis-
factory quantitative measure of blogs activity is currently recognised, with the 
exception of overall daily, weekly or monthly visitor statistics – but these can be 
impressive, as Bones Don’t Lie by Katie Emery Meyer and Powered By Osteons by 
Kristina Killgrove, as well as my own site, These Bones of Mine, testify, with each 
receiving between 3000 and 6000 site visits per week (Meyers Emery & Killgrove, 
2015). This author’s blogging site, These Bones of Mine, has received a total of 1.5 
million views since its beginning in 2011 (statistics at 17 June 2016), indicating that 
there is a large and sustained public interest in the fields of archaeology, bioar-
chaeology and heritage more generally.

The social media and digital representation of bioarchaeology, and archaeology 
more generally, has undergone regular review in relation to the research impact and 
effectiveness of this mode of public communication in the academic sphere (de 
Koning, 2013; Meyers Emery & Killgrove, 2015; Perry & Beale, 2015; Stojanowski 
& Duncan, 2015), with critical analysis of digital authority being regularly ques-
tioned and discussed (Perry et al., 2015; Richardson, 2013, 2014). Richardson, for 
example, raises the integral question of how researchers, or indeed students, should 
write about their chosen topic online when she asks ‘how do we, as a discipline, 
converse with non-archaeologists through these Internet technologies, with rele-
vance and academic rigour, and in a language that we can all understand?’ (2013, 
p. 8). Although some academic researchers have been scathing of blogging, and 
microblogging in particular, use of current online platforms is where the most in- 
depth and direct form of communication with the wider public can take place within 
an active dialogue (Stojanowski & Duncan, 2015).

There are difficulties with assessing the content of online digital media, particu-
larly of blog content, as no standardised methodology is currently recognised for 
measuring impact. Perry and Beale (2015), for instance, have highlighted the often 
turbulent nature of online content, both in its presentation and in its accoutrements, 
whilst Stewart (2015) has tried to quantitatively and qualitatively assess the impact 
of academic communication via Twitter. Both studies cited earlier have demon-
strated the relative un-preparedness of, and the methodological difficulties faced by, 
research bodies and academic institutions in assessing the impact of public com-
munication of research, in comparison to the relatively straightforward application 
of the standardised indices used by universities to quantify research project out-
comes and the research impact of individuals (the so called h-index, individual 
 indicators of research impact factors and, in the United Kingdom, the assessment of 
the Research Excellence Framework system) (Perry & Beale, 2015; Stewart, 2015).

Social media has also enabled the researcher to supplement and/or circumvent 
the traditional routes of academic publishing in journals and monographs, allowing 
direct uploads to ‘free-to-join and use’ sites such as Academia.edu, which boasts 
38.5 million users who have uploaded over thirteen million academic papers, or 
alternatively ResearchGate.net, which boasts over 9 million users (statistics from 
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sites’ homepages at 17 June 2016). Alternatively there are also open access jour-
nals, which allow the viewing of research articles and reviews for free or for a lim-
ited time (see Internet Archaeology or the AP Online Journal of Public Archaeology 
for instance, both peer reviewed archaeological journals based online). Projects, 
such as the Show Us Your Research! website, set-up by the University of Coimbra 
and the University of Algarve in Portugal, encourage researchers to disseminate the 
results of anthropological projects (with a heavy focus on bioarchaeology) to the 
public, limiting jargon used and clearly explaining the aims, conclusions and impact 
of their work in short 500 word abstracts (Campanacho, Pereira, & Nunes, 2015).

What is interesting to note is that not many of the active bloggers have discussed 
either the impact of disability and physical impairment on individuals or long-term 
caregiving in the bioarchaeological record, barring Alison Atkin on her site at 
Deathsplanation (Atkin, 2015) and on my own site at These Bones of Mine (Mennear, 
2011). This is likely a reflection of personal interest rather than a specific avoidance 
of the topic, however. The importance of social media, then, is recognised in its great 
variety and outreach – the examples cited earlier and the ongoing popularity of 
archaeology in traditional media formats (such as Time Team on television in both the 
UK and the US) indicate that there is an audience for archaeological and bioarchaeo-
logical outreach, one that is substantial, engaging and forward thinking. Ethics plays 
a fundamental part in this, especially in the context of presenting the methods and 
results of the discipline to the public, where situations involving human remains are 
complex, fluid and often confusing due to numerous legal conventions and religious 
beliefs across the globe (Huffer & Chappell, 2014; White & Folkens, 2005, p. 24).

 Ethics in Communicating Bioarchaeology

First and foremost it is recognised here that each bioarchaeological project will be 
unique; and that in certain circumstances bioarchaeologists will work on projects 
with, or for, clients who may explicitly prohibit the publication of the research 
undertaken, or dictate when, how and where the information is released. This ‘moral 
contract’ between the bioarchaeologist and their first public audience, i.e. the client, 
may have to be renegotiated with every project undertaken. However, wherever pos-
sible, communication of research intent and findings can be used to engender greater 
engagement by interested parties – such as the general public, local heritage and 
educational groups – and should be encouraged in the initial stage of archaeology 
project design.

As bioarchaeologists we are in a unique position to investigate and analyse the 
physical remains of humans from a wide variety of prehistoric and historic contexts, 
but we are not the only group interested in their treatment. Nor is it correct to assume 
that, just because we have ethical guidelines in our professional codes of conduct, 
such as the Vermillion Accord on Human Remains agreed in the 1989 World 
Archaeology Congress (WAC), we have the final say in the analysis, curation and 
deposition of said remains (Huffer & Chappell, 2014). There are many legal, ethical 
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and moral implications of working with human remains in bioarchaeological con-
texts and these can change dependent on situation and context of analysis. These 
can include, but are certainly not limited to, the claims of descendent and indige-
nous populations, specifications of legal permits for excavation and re-internment, 
research aims and reasons for examination, and/or religious or ethical consider-
ations (Sayer, 2012). This is aptly demonstrated in the United States of America by 
the forging of the Native American Graves Protection and Repatriation Act 
(NAGPRA) in 1990 and its more recent legal amendments, which has led to greater 
communication between the aims of the bioarchaeologists and the consultation 
between, and communication with, the descendants as a priority. NAGPRA has also 
demonstrated its inherent value, redefining basic protocols by establishing best 
practice conduct and codifying the requirement to work with tribal representatives 
and legislative bodies (Martin et al., 2014, p. 24).

As well as the introduction of NAGPRA in the United States and the WAC 
Vermillion Accord, there have been a number of important professional practice 
guidelines containing statements of ethical behaviour as set out by various associa-
tions and institutions across the world. These include the guidelines for practitioners 
and the legal framework in which bioarchaeologists practice by in the United 
Kingdom by the British Association of Biological Anthropology and Osteoarchaeology 
and by the Chartered Institute of Archaeology. However, Sayer (2012, p. 137) rightly 
highlights the problems with the phrasing and terminology in such agreements and 
the fact that such best practice guidelines can be difficult to apply internationally. 
Further to this, Pluciennik (2005, p. 135) indicates the importance of understanding 
social evolutionary frameworks and ideological foundations for the understanding of 
the presence of bias in the researcher, the audience and the archaeological record 
itself. In a public engagement and communication role, it is vital that bioarchaeolo-
gists make clear their ethical and moral obligations towards the study of human 
remains and, if needed, their own biases. As such this author advocates the method 
proposed by Martin et al. (2014) – that the practitioner develops an ‘ethos that 
encompasses how to practice an ethical bioarchaeology’ (2014, p. 49). That is, an 
ethos in which the legitimate concerns of various groups are recognised and which 
leads the practitioner to engage with members of such groups as appropriate in an 
ethical, engaged manner, remaining flexible and adaptable as needed.

Thus, the desirable outcomes for ethical communication and engagement in bio-
archaeology must include respect and sensitivity for the aims and outcomes of the 
project in analysing osteological material from archaeological contexts. This includes 
the presentation and representation of the project in traditional and digital media 
formats, especially so when using social media to communicate the importance and, 
ultimately, the aim of the research undertaken. An understanding of the target audi-
ence, including the use of terminology and explanation of the nomenclature used, 
should be considered, as should the appropriate use of photographic images. In the 
following case studies, the issues discussed earlier are grounded within their bioar-
chaeology of care context, indicating the interest of the public and the value of rein-
terpreting the evidence for care itself in bioarchaeological contexts.
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 Case Study Examples

 Case Study 1: Introducing the Bioarchaeology of Care 
Methodology with the Analysis of Man Bac Burial 9, Neolithic 
Vietnam

This first case study describes the public’s interest in research focused on physically 
impairment in the past, but also discusses the duties that researchers should consider 
in the presentation and dissemination of their work. The publication of the case study 
of Man Bac Burial 9 (M9), an adult male with juvenile onset quadriplegia (a compli-
cation of Klippel-Feil Syndrome type III, which left him paralysed from the waist 
down, with limited mobility of the upper body), discussed the functional aspects of 
the pathology and the daily care that this individual needed to live from childhood to 
his age at death (20–30 years old) (Tilley & Oxenham, 2011, p. 35, see Chap. 2, this 
volume). M9 needed integrated, complex, continuous and dedicated care, given in an 
integrated manner, to preserve his life, and the researchers speculate that this likely 
reflected the cultural values of his society (Tilley & Oxenham, 2011, p. 40).

The case study of M9 also signalled a sea change (following Dettwyler, 1991; 
Battles, 2011) in the archaeological approach to caregiving, by launching an heuris-
tic methodology in the form of the bioarchaeology of care. This methodology allows 
for the construction of narratives built around the lifestyles of physically impaired 
individuals, based on the defensible interpretation from the bioarchaeological evi-
dence. It was only upon Tilley’s (2012) report in the Society of American 
Archaeology journal that the research, from Tilley and Oxenham (2011), was picked 
up by the public media. The New York Times profile of Tilley’s research, which was 
widely circulated internationally, was particularly effective in arousing public inter-
est (Gorman, 2012). The case study and the methodology was also discussed and 
debated in a number other media outlets (such as America’s ABC News website and 
Australia’s Mercatornet website) and on personal blogging sites (such as These 
Bones of Mine), where supportive comments were left by a wide range of 
 organisations and individuals; a sample in the text box below, taken from Tilley 
(2015b), illustrates the content of some of these.

A comment on the Atheist Universe blog, from Adriana, highlights: I love it 
when science allows us a respite from ugly human behaviors such as violence 
and lets us focus and rejoice on wonderful facts. In this case, archaeology 
combined with pathological examination of … human remains, puts [forward] 
evidence that compassion and caring have been with our species for a very, 

(continued)

Text Box 18.1 A selection of comments from online sites from around the world 
following the article focusing on Man Bac 9, New York Times, December 2012 
(Taken from Tilley, 2015b, pp. 295–297).
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very long time, even back in the days when life was supposed to be a constant 
battle for survival, where survival of the fittest was supposed to be all that our 
species could muster. (http://atheistuniverse.net/group/thenakedape/forum/
topics/compassion-and-caring-evidenced-by-  archeology-and-paleopathology). 
Social justice advocates were quick to respond to the article on M9, with 
Kristina Chew’s observations on the ‘CARE2 (make a difference)’ website 
representative of many views expressed: We tend to think that we who live 
today are ‘advanced’ in regard to people in the past, especially when it comes 
to the treatment of the sick and those with disabilities; that, in contrast to an 
ancient Roman law that a ‘dreadfully deformed child shall be quickly killed’, 
we recognize the rights of individuals with disability. But disability rights 
activists have to routinely refute claims that they are a ‘burden to society’ and 
a ‘drain’ on its resources. We would do well to imitate our prehistoric for-
bears. I take a great deal of heart in knowing that, eons ago, people cared for 
those who could not care for themselves. (http://www.care2.com/causes/
ancient-bones-acts-of-kindness-eons-ago.html). Clinical groups were com-
pared the treatment of M9 to the situation of vulnerable patients in modern 
healthcare systems. The Liverpool Care Pathway for the Dying Patient, a 
British organisation dealing with palliative care options, noted the ‘gross 
neglect … [evidenced in] the hundreds of deaths a year’ from pressure sores in 
the United Kingdom; contrasting this to the care inferred for M9, it demands 
‘what do such examples of [modern] care, or the lack of it, say about the cul-
ture that provides it?’ (http://liverpool-care-pathway-a-national-sc.blogspot.
com.au/2012/12/liverpool-care-pathway-damning.html). Speaking even more 
directly, the Private Home Care newsletter observed: We tend to assume that 
healthcare and provision for the disabled are comparatively recent concepts, 
reflecting a linear progression from savagery to sympathy. … We regard the 
[British] National Health Service, rightly, as a mark of civilisation in contrast 
to systems where healthcare depends on geography, luck or money. … Human 
history tends to focus on episodes of cruelty and violence, but it may be that 
empathy was also central to early human life. … In prehistory, the nurse may 
have been just as important a figure as the fighter and hunter. As the recession 
forces ever more difficult choices over the funding of care for the vulnerable, it 
is worth recalling that we have not invented care in the community, but 
returned to  it. (http://www.privatehomecare.ie/news-d.asp?ART_ID=236).

It is clear that the M9 study had an emotional impact that resonated with the 
public – a voice was given to an individual who had survived for a decade with the 
assistance of his community, in an age where, without sustained and daily caregiv-
ing, he surely would have died from his condition. As Tilley (2015b) rightly states, 
where community-based responses to bioarchaeological research are forthcoming, 
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these can be original and constructive, leading to new questions for, and new 
approaches to, the archaeological record.

Further to this it is clear that active engagement by the researcher also plays an 
important part in driving the research into the public and academic domain. Tilley 
took part in an in-depth interview with this author for These Bones of Mine (Mennear, 
2013), which detailed the bioarchaeology of care methodology for both public and 
academic audiences, calling for engagement and testing of the methodology. This 
cannot be stressed enough. If bioarchaeologists are to have a tangible and lasting 
impact with their work on disability and care they need to look beyond the confines 
of their discipline, and engage with both the public and academics in allied fields to 
create a modern discourse which seeks to understand caregiving within a variety of 
cultural contexts. Tresgaskis (2000) and Phillips and Creighton (2010) indicate that 
there is a substantial interest in understanding physical impairment and disability 
attitudes in an archaeological context, both in the past and in the present, as the com-
ments in the text box earlier demonstrate. If engaged with, either directly and/or 
through traditional and digital social media, it is evident that the public have an 
active interest in the representations of disability and what past experiences of this 
state can mean for our current understandings of physical impairment and care 
(Tilley, 2015b). The case of M9 has clearly demonstrated that when bioarchaeology 
of care research is communicated in a way that makes it accessible to all it can influ-
ence modern public discourse.

 Case Study 2: Revisiting the Past: The Bioarchaeology of Care 
Methodology Applied to Romito 2, Upper Palaeolithic Italy

The case of M9 heralded the arrival of the bioarchaeology of care, but it is the study 
of Romito 2 that shows the potential of the methodology to reanalyse the existing 
literature and, where necessary, reassess the arguments for caregiving (Tilley, 
2015a). This latter case also raises clear ethical issues in relation to both the com-
munication of knowledge between researchers and the (physical) ownership of skel-
etal remains. During her research it became apparent to Tilley that Romito 2, a 
probable male aged 17–20 years old at death who dated from a Final Epigravettian 
(11,000–12,500 BP) hunter-gatherer culture, presented an academic conundrum 
(Tilley, 2015a, p. 64).

This individual, excavated from the rock shelter site at La Grotta del Romito in the 
southern Apennine mountain range in Calabria, Italy, 1963, was initially identified as 
a female by Messeri in 1966 (see Tilley, 2015a, p. 65), then diagnosed with chondro-
dystrophic dwarfism (acromesomelic dysplasia) by Frayer, Horton, Macchiarelli, and 
Mussi (1987), who reclassified the individual as a male (see Tilley, 2015a, and Chap. 
2 this volume). As the earliest known case of dwarfism in the human skeletal record, 
Frayer et al. (1987, p. 60) concluded that, in the context of the hunter-gatherer  
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economy and lifestyle in mountainous terrain, the survival of Romito 2 to his-age-at-
death represented evidence for receipt of care and tolerance for a severely deformed 
individual. In a critical commentary, Dettwyler (1991) examined the evidence for 
Romito 2, along with two other prehistoric case studies and, somewhat disingenu-
ously, assessed the likelihood of Romito 2 experiencing disability using modern eth-
nographic and modern western societal comparisons, without reference to Romito 2’s 
specific lifeways context. On this basis Dettwyler (1991) concluded that his treatment 
in life and death likely did not represent provision of care, and also implied that 
Frayer et al. (1987) had overstepped the boundaries of reasonable inference. 
Caregiving was not the primary interest of Frayer et al.’s research, and Frayer later 
retracted the conclusion that Romito 2 had received care (Bower, 2002, p. 330). By 
this point Frayer et al.’s (1987) and Dettwyler’s (1991) articles, alongside the conten-
tious issue of who owned the skeletal remains, and access to them, had attracted 
attention in the media (Bower, 2002; Gould, 1988; Martin, 1988).

Tilley (2015a) explicitly challenged Dettwyler’s (1991) conclusion, using the bio-
archaeology of care methodology to examine the implications of Romito 2’s pathol-
ogy, and concluding that Romito 2’s physical impairment would likely have impacted 
on his ability to participate in group economic activity at the level of other members 
of his demographic cohort, suggesting a need for provision of care in the form of 
‘accommodation’. For the purposes of this chapter, however, it is probably the diffi-
culties encountered in analysing the remains of Romito 2 that are of greater relevance 
than the research conclusions themselves. To begin with, Frayer et al.’s (1987) analy-
sis of Romito 2, almost 25 years after the initial excavation by Paolo Graziosi uncov-
ered his remains, was hampered by the refusal of the Italian  palaeoanthropologist 
Francesco Mallegni to provide access to certain skeletal elements of Romito 2 
retained in his (Mallegni’s) possession (Mallegni, 1988; Martin, 1988; see discussion 
Tilley, 2015a, p. 71). In undertaking the bioarchaeology of care reinterpretation of 
Romito 2, Tilley made extensive – and uniformly unsuccessful – efforts to obtain 
more detailed photographic and/or documentary information on the skeletal elements 
denied to Frayer et al. (Martin, 1988; Tilley, 2015a), with multiple requests in both 
English and Italian receiving little or no response (Tilley pers. comm. 2014).

Ethically, the lack of access to skeletal elements that form part of the earliest 
known case of dwarfism in human history does not demonstrate best practice at a 
professional level. It also inherently limits the opportunities for future analyses 
using new techniques and methodologies which can reveal new data and generate 
new insights into the treatment of past individuals. The Romito 2 case also demon-
strates the value in revisiting and interrogating existing literature (in this case 
Dettwyler, 1991; Frayer et al., 1987). This is one of the strengths of the portable 
(accessible online) Index of Care and the bioarchaeology of care methodology.

The case study of Romito 2 demonstrates some of the practical difficulties that 
can face researchers in reanalysing the archaeological and osteological evidence 
(Tilley, 2015a, p. 71). Tilley rightly concludes that ‘perhaps, as bioarchaeologist(s), 
it is time to review, clarify and – if necessary – refine the principles that shape the 
duty of care we owe our once-living subjects’ (2015a, p. 72).

18 Highlighting the Importance of the Past…



356

 Lessons and Recommendations for Best Practice

It is evident that the skeletal remains of historic and prehistoric populations and 
individuals remain a potent symbol of a tangible link to humanity’s ancestors and of 
mortality more generally. Caregiving, and the evidence for compassion, is a subject 
that is close to the heart of humanity – one only needs to realise that rarely are any 
individuals untouched by immediate family members needing caregiving, be it 
social, daily and/or medical care; it is a topic which is inherently easy to relate to. 
As such it is recommended that researchers integrate the archaeological and bioar-
chaeological evidence between the prehistoric and historical worlds to the present. 
No discipline is better placed, or more uniquely positioned to do this, than 
bioarchaeology.

The quality of reporting on archaeological research in newspapers and digital 
media is generally increasing. For instance, the Daily Mail newspaper (UK) has 
been roundly mocked, and somewhat fairly so, by some for its representations of 
bioarchaeological research, and it is renowned for its coverage of archaeological 
‘vampire’ burials from Eastern Europe. However, it does sometimes interview the 
primary investigators on projects, and further updates readers on new theories and 
news regarding the archaeological discoveries it reports. In the case of the ‘vampire’ 
burials earlier, for example, cholera was subsequently named as the killer of these 
seventeenth- to eighteenth- century individuals, who had been identified as ‘vam-
pires’ solely on the basis that they were buried in a non-normative manner (Gray, 
2014). In this same article, information boxes helped to make the archaeological 
terminology understandable to non-specialists, performing an educational service 
even if the original article was written to shock.

Another example of bioarchaeology slowly becoming a staple of mainstream 
news is the appointment of Kristina Killgrove, a bioarchaeologist and assistant pro-
fessor at the University of West Florida and prolific blogger at Powered by Osteons, 
to the Forbes online team to produce content (as often as up to four articles a week) 
on bioarchaeological topics, many of which have gained thousands of views within 
a few days of their appearance on the website. Her article on ‘Industrial Revolution 
caused rise in cancer, obesity and arthritis, archaeologists suggest’, which discusses 
the importance of cultural and lifestyle change on the human body and the health 
impacts that this can have, was published in May 2015 and as of 17 June 2016 had 
gained a total of 49,916 individual page views (Killgrove, 2015). Her anatomically 
and factually correct reporting means that the quality of the communication of 
bioarchaeological topics has increased awareness of bioarchaeological research and 
its implications for modern populations. Yet what are the suggestions for aspiring 
bioarchaeology bloggers, microbloggers, communicators and outreach workers 
with regards to best practice in public engagement and communication? How do 
we, as practitioners of bioarchaeological research, integrate good communication 
practices within the discipline?

These are challenging questions for a new and developing digital medium, one 
that is constantly changing and updating. Both Bertram and Katti (2013) and Meyers 
Emery and Killgrove (2015) indicate a number of gaps in the current social media 
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representation of bioarchaeology, as well as suggesting a number of approaches that 
would develop best practices across the social media range. Some of their sugges-
tions are particularly relevant in terms of how, and why, we should consider public 
engagement (using all media mediums) as a relevant, ethical and productive factor 
in bioarchaeological research, and these are discussed as follows.

 Making Yourself, and Others, Visible

Bioarchaeologists are a tough breed to find online, due to the conflicting terminology 
used within bioarchaeology and related disciplines. Make your professional online 
presence visible by clearly defining the focus of your work and by indicating your 
interests in a clear and informed manner for visitors (Meyers Emery & Killgrove, 
2015). It is also recommended that researchers citing digital and social media sites in 
academic articles, or on other social media applications, should properly reference 
the authors, title of post, address, and indicate the date accessed, as routine.

 Exploit a Variety of Approaches

Vary the approach taken. Videos, for example, are particularly rare phenomena in 
bioarchaeological outreach, but have the potential to reach a vast audience – much 
more so than an academic article. It is well known that serialisations (such as 
Kristina Killgrove’s Bones reviews or this author’s Skeletal Series posts) keep the 
reader interested, whilst providing structured content. Joint posts, interviews, guest 
posts and video entries can also help reach different and varied audiences online and 
in-print (Bertram & Katti, 2013).

 Provide Information on Latest Research and New Techniques

Bioarchaeology uses a range of different techniques, and new methodologies and 
approaches are also developed every year to investigate the archaeological record. 
The use of these techniques and methodologies can, and should, be discussed and 
contextualised in terms of, or in relation to, their use and limitations within the dis-
cipline. The majority of bioarchaeological research is published in journals in which 
the article itself is locked online behind a subscription block, a so-called pay wall, 
thus preventing interested but non-academic based readers the opportunity to learn 
about the detail of the latest innovations. Blogs, such as Bones Don’t Lie by Katy 
Meyers Emery for example, offer the reader concise summaries of the latest pub-
lished articles in a timely and free-to-access manner. Edited volumes such as this are 
out of the reach of the casual reader who lacks access to a specialist research or 
university-based library.
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 Try Bi, or Even Trilingual, Entries

The majority of online bioarchaeology social media content is in English. Using 
a second language (Spanish, Mandarin, Persian or French for example) alongside 
an English translation would enable readers from different areas of the globe to 
gain access to the content. This could be achieved through transnational projects 
and international academic partnerships; for example, sponsored online content 
or conference workshops, spanning both national and language borders, might 
investigate ethics ‘case studies’ or develop ways of promoting research best prac-
tice. Benefits would include greater exposure of research to a wider audience, 
achieving an increased understanding of the importance of this research, along-
side the building of ethical frameworks across cultural divides. It could also lead 
to a more integrated approach to the physical and cultural analysis of osteological 
material.

 Discuss Your Pedagogy and the Dangers of Digital Media

The methods by which anthropology, archaeology and bioarchaeology are taught 
are rarely discussed on social media sites. A pedagogical approach, such as an intro-
duction to the elements of the human skeleton and the importance of their study, 
would enable the public and researchers to understand how, and why, the topics are 
taught in a particular manner, and the expected outcomes of this. For instance, an 
introduction to the terminology used in osteology designed for the lay public can 
help to break down the ‘ivory tower’ view of academia (Buckberry, Ogden, 
Shearman, & McCleery, 2015). Furthermore, there should be open lectures and dis-
cussion at university level alongside engagement on the pros and cons of digital and 
social media use, including understanding the impacts and dangers of online sexism 
and trolling (Armstrong & McAdams, 2010). The ethics of public communication 
should be considered – what are the support frameworks for the digital advocacy of 
bioarchaeology online?

 Define Disability and Highlight Differential Diagnoses

With reference to the bioarchaeology of care methodology, discussion must be 
focused on the available archaeological and osteological evidence and, where the 
material evidence is available, the cultural context for the understanding of what a 
disability would entail (Battles, 2011; Doat, 2013; Spikins, Rutherford, & Needham, 
2010). Due to inherent limitations in osteological evidence, a specific disease diag-
nosis cannot always be determined (Brothwell, 2010). Therefore in bioarchaeology 
of care analysis differential diagnoses must be included when examining possible 
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disease impacts on function and the need for caregiving. Each candidate diagnosis 
should be considered, as these may have different effects in different cultural, geo-
graphic and economic environments.

 Factor Public, Social and Digital Media Engagement 
into Bioarchaeological Projects

Blogging, microblogging and engaging with newspaper reporters and television 
producers take time and effort. Factor this into the initial research as a plan of 
engagement from the beginning. Identify key communication aims and develop 
strategies for how to achieve these aims over the course of the research project. Do 
not be afraid to contact bioarchaeology bloggers or other social media users with 
details of the project that the research team wishes to make public at a given time 
(this will depend on client or other stakeholder agreement and timing for release of 
the research via academic journals and conference presentations). Engage with 
users and produce content that is in line with both professional and personal ethical 
standards, state possible conflicts of interest if necessary, and, when discussing 
original research, indicate the funding bodies that have supported the work.

Meyers Emery and Killgrove (2015) indicate a number of best practice sugges-
tions that are pertinent to repeat here. They are: to write for an educated public, to 
write or produce content regularly, be sensitive to your own bias and the biases of 
others, and to repudiate the hysteria and hype of the media in a clear, productive and 
informative approach. There is a responsibility on a part of all bioarchaeologists 
who partake in public engagement to educate and inform on the standard approaches 
practiced in bioarchaeology and the ethical considerations that inform this, particu-
larly to counter sensationalism and ethical misconduct. The above are all important 
aspects that each bioarchaeologist should use in their approach in disseminating and 
discussing bioarchaeological content and approaches to public audiences.

 Considerations for Future Directions

The bodies that we’re born with, or into, are accidents: unforeseeable chance results of 
genes, history, time and place. We don’t choose our bodies, nor much of what happens to 
them (Oakley, 2007, p. 147).

This chapter has highlighted the wider themes of public engagement and com-
munication issues that face the bioarchaeology of care methodology and the online 
Index of Care application; and it has also demonstrated the remarkable public inter-
est in archaeology, specifically bioarchaeology, as evidenced by public engagement 
and communication across traditional and digital media platforms (Meyers Emery 
& Killgrove, 2015; Stojanowski & Duncan, 2015). The case studies have illustrated 
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that such research, once released into the wild, can take on a life of their own and, 
as the analysis of M9 has demonstrated, can touch the feelings of many individuals 
from around the world. The case of Romito 2 has demonstrated the importance of 
re-interrogating previous research assumptions, using new theoretical frameworks 
and methodological approaches (Tilley, 2015a). This is a serious point to consider 
as the archaeological record is a finite resource, where the osteological material 
recovered from excavations is often of a fragile nature and subject to disintegration 
if not handled and stored correctly. The loss of such evidence is therefore also the 
loss of the individual from the record. As discussed there are the ethical and cultural 
concerns that must be accounted for at the onset of any research project that focuses 
on human skeletal material in an archaeological context. As such the author has sug-
gested, where it is possible, a series of best practice guidelines for dissemination 
and communication of academic research concerning bioarchaeological projects to 
a wider audience.

The future of the bioarchaeology of care is rich, but it relies on researchers exper-
imenting with and extending application of the methodology. To this end, work-
shops to explain and promote the use of the bioarchaeology of care approach and 
the Index of Care might be run for two distinct audiences: academic and public. The 
academic workshop would encourage bioarchaeologists to think critically about the 
nature of physical impairment, individual and group agency, and the importance of 
differential diagnoses when identifying disease processes evident on skeletal 
remains. The public engagement workshops could break down the ‘white-coat sci-
entist’ barrier and bring a more humanistic approach to the archaeological remains 
of individuals (see Buckberry et al., 2015 for an integrative approach using human 
remains to inform on modern dietary behaviour in public and academic workshops). 
Demonstrations of the approach might be particularly effective at museum or edu-
cation outreach open days, using and including resources already available. 
Interactive approaches, such as digital case studies or casts of individuals on out-
reach open days, could be particularly powerful in demonstrating the value of both 
giving and receiving care.

The author also suggests here that there are two avenues of interest for prospec-
tive bioarchaeology of care researchers. The first is the integration of quantitative 
analysis with the bioarchaeology of care methodology to interrogate the published 
literature. A case in point is the re-evaluation of the case of Romito 2 (Tilley, 2015b), 
which has included a perspective on the ethical quandaries surrounding the studying 
and the retention of human remains in bioarchaeology, and the ramifications, or lack 
thereof, of communication between researchers more generally.

The second suggestion is that although the bioarchaeology of care methodology 
is focused on the case study of the individual within their archaeological context, 
there is a possibility that the approach could be used to interrogate the attitudes 
towards disability and physical impairment at a population level. If – and only if – 
certain conditions of the research methodology were met (such as adequate sample 
size, reasonably well established archaeological context, secure dating, and osteo-
logical presentation of same, or similar, disease processes) then application of the 
bioarchaeology of care to studying caregiving across a cultural episode and discrete 
time horizon could be envisioned. This might give unprecedented access to identifying 
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compassion in the archaeological record and potentially shed light on differential 
access to caregiving, for example between individuals within the same cultural 
group but from different economic classes.

In finishing, it is again pointed out that the public is deeply interested in bioar-
chaeological research, and that there is a growing audience for informed and inci-
sive bioarchaeological content. Bioarchaeology has much to offer when it comes to 
a general study of the remains of past populations and individuals, both as biologi-
cal and social entities (Sofaer, 2006), and the bioarchaeology of care, in particular, 
provides a means for questioning and informing modern attitudes and behaviours 
towards those with physical impairments.
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    Chapter 19   
 Conclusion: New Developments 
in the Bioarchaeology of Care                     

     Jane     Buikstra     

        The  bioarchaeology of care   appears to be a subject whose time has come, indicated 
by several measures that will be detailed below. As noted in the introduction to this 
volume, this topic was fi rst published but 5 years ago (Tilley & Oxenham,  2011 ) in 
the fi rst issue of the   International Journal of Paleopathology  ( IJPP )  , obviously 
meant for a professional audience. This paper was picked up quickly by a science 
writer for the New York Times (Gorman,  2012 ) and became the subject matter of 
an extended treatment, which stimulated public interest. The method for construct-
ing the  Index of Care  , following Tilley’s 4 stage schema, was subsequently made 
freely available on a web site (  http://www.indexofcare.org/    ), and attention called 
to it once more in the  IJPP  (Tilley & Cameron,  2014 ). Lorna Tilley, in the mean-
time, completed her dissertation in  2013 , and this has been revised and published 
(Tilley,  2015 ). 

 The  bioarchaeology of care   has generated enthusiasm and visibility quite rapidly. 
This volume and the symposium that preceded it at the 2015 annual meeting of the 
Society for American Archaeology are but one indication. Another is the 2015 
Award for the Most Infl uential Article appearing in the  IJPP  over the preceding 5 
years to the Tilley and Oxenham ( 2011 ) article, made jointly by the Paleopathology 
Association, the  IJPP , and Elsevier. Altmetric Support, a service providing a mea-
sure of more general infl uence, in that social media such as blogs are considered, 
along with print media and Wikipedia, reports a score for the Tilley and Oxenham 
( 2011 ) article in the top 5 % of all research outputs that Altmetric scores (Altmetric.
com, accessed 10 February, 2016). According to Altmetric, the article has seen a 
global readership in the UK, US, India, and Australia. Also indicating its broad 
appeal is the nearly equivalent disciplinary readership distributions across the social 
sciences, humanities, and biological sciences. 

        J.   Buikstra ,  Ph.D.      (*) 
  Center for Bioarchaeological Research, Arizona State University ,   Tempe ,  AZ ,  USA   
 e-mail: buikstra@asu.edu  
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 Why then, has the bioarchaeology of care gained such traction in fi ve brief years? 
A quarter century ago, Dettwyler ( 1991 ) argued strongly and apparently convinc-
ingly against any attempt to infer  compassion  ,  quality of life  , or degree to which an 
individual was handicapped in past societies without an ethnographic record. That 
effectively quashed such discussions until later within the fi rst decade of the twenty- 
fi rst century when Lorna Tilley, a bioarchaeologist with a background in health care, 
decided to focus upon a rigorous approach to questions around health care delivery 
rather than on such issues as  compassion  , which both she and Dettwyler would agree 
are inaccessible through bioarchaeological analysis, no matter how detailed. 

 Tilley focused upon a fi rst stage of rigorous description, both of the observed 
pathology and of the archaeological context, along with a rigorous differential diag-
nosis of the disease (Fig.  19.1 .) Then the observer is asked to move on (Stage 2) to 
the medical literature to assess how much impact the physical limitations may have 
had on daily activities and if long-term accommodation and/or support would have 
been needed. If support and/or accommodation from others were necessary, then in 
Stage 3 a model of care is constructed based upon the nature of care required. Finally 
(Stage 4), the researcher is invited to infer individual and group responses at the 
social level, including identities as disabled and caregiver(s), respectively. It is impor-
tant to emphasize that “care” in this context is defi ned in terms of behavioral support 
rather than care-as-compassion. Ironically, even though Tilley was quite clear with 
the New York Times science writer, James Gorman, about the fact that hers was not 
a model invoking emotional nurturance, the title of Gorman’s December 17, 2012, 
article suggested otherwise, “Ancient Bones That Tell a Story of Compassion.”

   It should not be surprising to those of us who have weathered the shifting sands 
of processual, post-processual, postmodern, and post-structural theoretical perspec-
tives as they have infl uenced anthropology to understand why bioarchaeologists in 
the second decade of the twenty-fi rst century are more open to a bioarchaeology of 
care than those only a few decades earlier. We have read post-structuralists such as 
Foucault, labored to understand Bourdieu’s concepts of habitus and doxa, and strug-
gled with inferring ancient identities, such as age, gender, social status, religion, and 
health – not to mention their intersections. 

 It was not always so.  Human bioarchaeology   began explicitly in 1977, referenc-
ing the problem-oriented study of past peoples and their societies, population struc-
ture, heritage, diet, and health (Buikstra,  1977a ). This was born of a confl uence of 
population biology and the “New Archaeology,” emphasizing community dynam-
ics. Certainly, there is a much longer history of the study of human remains from 
archaeological contexts (Buikstra,  2006 ), but this term soon gained remarkable trac-
tion, focused by some upon the study of health and disease (Larsen,  1982 ,  1987 , 
 1995 ). There are many bioarchaeological foci now, including the  bioarchaeology of 
children   (Lewis,  2009 ),  bioarchaeology   and  identity   (Knudson & Stojanowski, 
 2009 ),  social bioarchaeology   (Agarwal & Glencross,  2011 ; Tung,  2012 ), the  bioar-
chaeology of violence   (Martin, Harrod, & Pérez,  2012 ), the  bioarchaeology of indi-
viduals   (Stodder & Palkovich,  2012 ), isotopic landscapes in bioarchaeology (Grupe 
& McGlynn,  2015 ), and, of course, the bioarchaeology of care.  Historical bioar-
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chaeology   (Perry,  2012 ; Stojanowski,  2013 ) and  biohistory   (Stojanowski & Duncan, 
 2016 ) are also closely related. 

 Another parallel trend is the construction of osteobiographies,  sensu  Saul ( 1972 ; 
Saul & Saul,  1989 ). As fi rst developed and applied by Frank Saul, the approach was 
very little different from  bioarchaeology  . It focused upon fi rst collecting a full bio-
logical profi le of individual skeletons and then combining these data to provide a 
picture of the ancient group. Bioarchaeology’s focus more directly pertained to col-
lecting only those data relevant to a certain research question, but the net results of 
study were not so very different. The term “ osteobiography  ” has become refocused, 
however, to now emphasize the study of individuals, perhaps an unusual individual 
or context (Robb,  2002 ; Stodder & Palkovich,  2012 ). 

  Fig. 19.1    Summary of Stages of Inference (from Tilley,  2013 )       
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 Along with the shift to the individual has come a theoretical emphasis upon 
embodiment, personhood, and agency.  Embodiment   studies focus upon the body as 
the result of an individual’s lived experience, while  personhood   is defi ned as “the 
condition or state of being a person, as it is understood in any specifi c context” 
(Fowler,  2004 , p. 7). Interestingly, a “person”  sensu  Fowler may be a human or 
nonhuman object. Fowler places emphasis upon context and relationships between 
entities and their  agency. “Agency  ” as it is currently understood may be attributed 
solely to humans and their volition (Robb,  2010 ). Alternatively, both human and 
nonhuman objects may have agency, though humans are granted primary agency 
and objects a secondary agency (Gell,  1998 ). More radical yet is the notion that 
human and nonhuman agents assume equivalent agency, distributed across their 
relationship (Johannsen,  2012 ). This focus upon equivalent agency, relationships 
defi ning agency, contexts, and the body as a center of one’s lived experience are all 
part of a supportive milieu for Tilley’s bioarchaeology of care. 

 Another factor relevant to the traction gained by the bioarchaeology of care is the 
recognition of rights for the disabled. The  Americans with Disabilities Act (ADA)   
was passed in 1990 and broadened in 2008 (ADA Amendments Act or ADAAA). 
Activism on the part of people with disabilities culminated with the ADA, which 
has been compared to the civil rights movement of the Civil Rights Act of 1964. The 
1990s activism for people with disabilities appears to have infl uenced Dettwyler’s, 
 1991  critique of archaeological studies to date of people with disabling conditions. 
The bioarchaeology of care has provided a blueprint for further restoring rights and 
voice, much as the vigorous image of a person in a wheel chair is now being used to 
indicate usage rights for differentially abled persons (Fig.  19.2 ).

   The study of health and disease within  bioarchaeology   has also evolved since 
the late 1970s. In general, just as identity studies have differentiated between indi-
vidual and community identities, studies of disease have either focused upon indi-
vidual diseases or general indicators of health in communities, with the goal of 
comparing groups across time and space. Matters of measurement, especially how 

  Fig. 19.2    Sign in a 
parking lot in Tempe, 
Arizona (photograph by 
the author)       
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to develop multivariate health indices (Steckel & Rose,  2002 ; Steckel, Larsen, 
Sciulli, & Walker,  2009 ), remain somewhat problematic. 

 In fact, the very defi nition of  health   itself is extremely diffi cult to operationalize. 
The World Health Organization (WHO) still relies upon the 1946 defi nition that was 
ratifi ed in 1948 and not amended since. For the WHO ( 1946  [2], p. 100), “[h]ealth 
is a state of complete physical, mental and social well-being and not merely the 
absence of disease or infi rmity.” One cannot help but wonder if anyone, at any time, 
has ever been truly healthy under this defi nition. Is someone with a  chronic    disabil-
ity   de facto unhealthy? What about the aged? And we cannot neglect the culture- 
specifi c nature of health. For example, Australian Aboriginal people traditionally 
defi ne health in terms of social, spiritual, cultural attributes. “Health does not just 
mean the physical well-being of the individual but refers to the social, emotional, 
spiritual and cultural well-being of the whole community. This is a holistic view and 
includes a cyclical concept of life-death-life” (NHMRC,  1996 , Part 2, p. 4). Thus, 
while drilling down to the individual makes sense in a Western context, there are 
caveats imposed both for individuals and for communities far separated from us by 
time and space. 

 In my own work, I have found the concepts introduced by the bioarchaeology of 
care to be extremely useful. I have not formally worked through the  Index of Care  , 
being limited to the Mac (rather than PC) moiety, but even so the contemplation of 
the individual and the community in these instances of severe  disability   adds con-
siderably to my appreciation. 

 I will here briefl y cite three examples.

    1.     Juvenile Rheumatoid Arthritis  , M11-2023, Moquegua Valley, Perú, 900–1050 
BP (Buikstra, Poznanski, Lozada, Goldstein, & Leuschner,  1990 ). This individ-
ual died during late childhood or early adolescence and was buried just as were 
others in this cemetery. The disease had left M11-2023 with deformed, fl exed 
joints and limbs. As s/he had no evidence of cranial modifi cation, unlike others 
in the cemetery, the condition must have been evident during infancy and 
throughout an all-too-brief life. Today, a multidisciplinary team would have pro-
vided support, in addition to care from kin. In the best of medical worlds, this 
team would include a rheumatologist, an occupational therapist (OT), a physical 
therapist, a nurse, and social workers. But who would have been there for this 
Andean child, born over a millennium ago? We might infer the presence of a 
socially stable, cohesive kin-group and community, with individuals knowledge-
able about palliative care. This care may have included manually exercising 
limbs and mitigating pain through medicinal plants. The individual would have 
endured ongoing pain and dependence upon others over the years. S/he would 
have watched as others in his/her peer group assumed increased independence 
and responsibilities during childhood and adolescence.   

   2.     Combined Skeletal Dysplasia  : Leri-Weill Dyschondrosteosis and Achondroplasia, 
EZ 3-7-1, Lower Illinois River valley (LIV), ~1682 BP, Middle Woodland Period 
(Charles, Leigh, & Buikstra,  1988 ;  Cormier & Buikstra, Submitted ;  Cormier, 
Buikstra, & Osterholtz, Submitted ). This individual was an adult female who 
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died during childbirth. Our recent estimation of age-at-death of between 30 and 
33 years, based upon cemental annuli counts (Naji and Colard, personal com-
munication, December 4,  2015 ), raises the issue of the timing of her only preg-
nancy and whether it developed in the context of a loving or an abusive 
relationship. Other examples of females thought to have died in childbirth were 
approximately a decade younger than EZ 3-7-1.   

   3.     Ancient Tuberculosis (TB)   in Mississippian communities in the LIV, ~1000 BP 
(Buikstra,  1977b ; Buikstra & Cook,  1978 ). While there are several individuals 
who died with evidence of skeletal TB, the most poignant example is a female 
who died in her early 20s, with a severely kyphotic and ankylosed spine. One can 
but imagine the social and economic cost to the community in this case of chronic 
 disability  , leading to death of a young adult who would normally be prepared to 
take on key productive and reproductive roles.     

 While disease diagnosis has been central to these investigations, considering the 
clinical experiences of those so affl icted today extends our appreciation of their 
prospective social roles and the support required, sometimes over extended 
periods. 

    The Bioarchaeology of Care: This Volume 

 In this section, I will fi rst briefl y review the chapters that focus upon individuals, 
evaluating their rigor in relationship to the four-stage sequence outlined by Tilley 
( 2013 ,  2015 ) and presented here in Fig.  19.1 . I will then turn to chapters more 
experimental or methodological in scope. 

 Chapter   3     (Schrenk and Martin) is an exquisite application of the  Index of Care  , 
extended here to a situation where there are two alternative differential diagnoses: 
paralytic polio and cerebral palsy. The authors undertake this challenge and execute 
all phases of the analysis with appropriate clinical and contextual detail. 

 In Chap.   4    , Willett and Harrod discuss the short- and long-term medical sequelae 
of a pelvic ring fracture. Especially signifi cant is their consideration of traditional 
Pueblo healing practices and the clinical literature relevant to this example. As with 
Chap.   3    , these authors also explicitly follow the  Index of Care   protocol. In Chap.   5    , 
Worne also considers a pelvic ring fracture, in this case from an Eastern Woodlands 
archaeological context wherein there also exists evidence of chronic disease and 
recovery from scalping. Worne carefully considers possible long-term effects of the 
fractures seen in this middle-aged to elderly female. Ehnohistoric and archaeologi-
cal data concerning aged women and status enhance this contribution. 

 Roberts’s (Chap.   6    ) appropriately conservative remarks about caregiving in the 
past preface her study of Skeleton C148 from the cemetery of St. James and St. 
Mary Magdalene in Chichester, England. Following an informative, extensive 
description, Roberts concludes that this man had suffered from lepromatous lep-
rosy. Following this fi rst step, Roberts moves on to the more inferential stages of the 
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 Index of Care  , explicitly noting what can and what cannot be stated about C148’s 
experience. Her careful approach draws appropriately upon historical and archaeo-
logical as well as clinical sources. 

 In Chap.   7    , Matczak and Kozlowski employ an osteobiographic approach in their 
study of two sets of female remains from early medieval Poland. One was affected 
by leprosy and other by gigantism/acromegaly. The authors usefully preface their 
analysis with a discussion of the defi nitions of  disability   and osteobiography, also 
touching on theories of funerary behavior and the degree to which  disability   can be 
inferred from archaeological contexts alone. Following extensive osteobiographies, 
the medieval women are assessed for care needed during life and care attributed after 
death, the authors basing their inferences upon a wide range of clinical, historical, 
and archaeological evidence. While this study does not explicitly follow the stages of 
the  Index of Care  , the rich osteobiographies are enlightening and convincing. 

 An eighteenth century coffi n burial (apparently of Mr. Samuel Lord) from the 
crypts of St. Bride’s church was subject to extensive radiographic analysis by 
Conlogue et al. in Chap.   8    . A temporary radiographic facility established within the 
crypt led to diagnosis of a severe case of kyphoscoliosis. The estimated age at death 
at mid-to-late 30s would seem an appropriate lower limit, with an expanded upper 
limit perhaps prudent. The pathological description is enhanced by radiography, 
including angulation of lower limb bones. The extensive discussion of Mr. Lord’s 
ability to take care of basic activities of daily living (BADL) provides an apt evalu-
ation, given the extent of his physical deformity. The discussion is embedded in the 
history of Georgian London. 

 Jolly and Kurin (Chap.   9    ) consider an Andean male from the late prehistoric 
highland site of Achanchi, who died as a young adult with evidence of two episodes 
of cranial trauma followed by trepanation. In their review, the authors consider the 
history of trepanation in the Andes, along with clinical literature relevant to trau-
matic brain injury (TBI). Following an extensive osteobiography, the probable need 
for short- and long-term care after TBI and surgery are considered in relationship to 
caregivers and the broader community. 

 In Chap.   10    , Nystrom and Piombino-Mascali turn to the possibilities offered by 
extending the bioarchaeology of care to mummifi ed remains. Noting that few exam-
ples of mummy science have explicitly addressed the subject of health care, they 
focus upon those wherein therapeutic treatment has been considered. These include 
surgical intervention, therapeutic tattooing, and the use of medicinal plants. They 
argue that extending the bioarchaeology of care model to mummy science would 
strengthen both fi elds. 

 Oxenham and Willis (Chap.   11    ) explicitly argue for extending the bioarchaeol-
ogy of care to children, including a discussion of specifi c issues relevant to child-
hood, such as maternal health, parental nurturing, and childcare. They illustrate this 
focus by applying the bioarchaeology of care model to childhood markers of stress 
in juveniles from the 4000-year-old Vietnamese site of Man Bac. In their use of 
nonspecifi c stress indicators, which they use as a basis for inferring poor health, 
they have not considered the implications of the osteological paradox (Wood, 
Milner, Harpending, & Weiss,  1992 ), which must be faced in studies of this type. 
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 As “baby-boomers” encounter increasing frailty, the issue of elder care in the 
past will doubtless fi nd a ready audience. Gowland (Chap.   12    ) places elder care 
within the context of past perceptions of old age and  disability  . Using a life course 
analysis, and primarily invoking contemporary theoretical treatments, Gowland 
considers identity (age/gender/disabled), embodiment, and old age in studies of 
both contemporary and earlier people. The diffi culties of identifying examples of 
passive and active elder abuse and neglect require careful consideration. Focus 
should be on the dynamic relations between an individual’s identity, biography, and 
the disease process rather than a static vision. Gowland’s arguments and her outline 
of issues to be faced in the study of elder care in the past suggest that this should be 
a productive endeavor indeed. 

 In Chap.   13    , Wesp reminds us that the “care” given in early colonial New World 
hospitals may have been both bodily  and  spiritual. The interrelationship between 
spiritual and bodily health in Christian belief-systems is considered, with special 
reference to institutionalized care. The implications of this conjoined treatment in the 
New World is explored in context of the  Hospital Real de Indios , located in Mexico 
City and redirected to the treatment of the indigenous population in 1553. Wesp’s 
example serves as an important reminder that we must consider other than biological 
concepts of health and treatment when we turn to the archaeological record. 

 Institutions of Care are also considered by Tremblay Critcher, who emphasizes 
that many institutions have copious records of health care delivery. However, these 
records are histories written by those in power – the health care providers. The 
receipt of such care is apparent to us in terms of patient health, evidence of abuse, 
nutrition, and healing. Thus, Tremblay Critcher recommends emphasis upon the 
 effi cacy of care  in evaluating institutional settings. She presents an example from 
the Oneida State Custodial Asylum in upstate New York. She notes that Stage 1–3 
of the Tilley method are similar as applied to individuals within institutions, but that 
the fi nal Stage 4 is entirely different. Stage 4 should assess the effi cacy of care in 
meeting institutional goals. Another related approach would aggregate the data and 
assess effi cacy for the total sample. Institutions could be compared; sex-specifi c 
data could be generated. This method appears promising, although a number of 
inherent assumptions about the nature of available samples must be considered. 

 Milella (Chap.   15    ) explores the use of data on contemporary hunter-gatherers to 
model the relationship of caregiving to mobility, group size, and environmental pro-
ductivity. He fi nds that mobility is inversely correlated with juvenile mortality, 
which suggests to me that leaving behind polluted environments frequently enhances 
childhood health. Similarly, Milella interprets the lack of signifi cant correlation 
between population density and mortality in terms of kin support, but what about 
the pathogen load anticipated in a relatively crowded community? Obviously, a 
much more nuanced model will become more satisfying. 

 The web-based support that Wilson discusses in Chap.   16     ( Digised Diseases ) 
will be of most use in the fi rst stage of  Index of Care   development. Further exten-
sion of the database focus on clinical implications would be a desirable step in aid-
ing the bioarchaeology of care. 
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 Chapter   17     is by ethicist and philosopher, David Doat. Doat evaluates, from his 
perspective, the previous skepticism about caregiving in the past and the degree to 
which the bioarchaeology of care has overcome the earlier arguments. After consid-
ering three objections to inferences of caregiving (moral economy of science, cog-
nitive relativism, and moral universalism, moral relativism, moral pessimism), Doat 
concludes that the bioarchaeology of care has convincingly overcome the objections 
previously raised by Dettwyler and others. 

 Ethical issues are also raised by David Mennear in Chap.   18    , which focuses 
 primarily upon the manner in which social media, such as blogs, effectively com-
municate bioarchaeological information. Obviously, based upon Mennear’s own 
blog (  https://thesebonesofmine.wordpress.com/    ), the potential for reaching the pub-
lic is huge, and those promoting the bioarchaeology of care or other research topics 
would therefore be well advised to consider using social media for this purpose. It 
is our professional responsibility to communicate our research beyond the bounds 
of academic audiences. 

 In sum, this volume signifi cantly advances the bioarchaeology of care methodol-
ogy in a number of ways. Firstly, the case studies represent diverse contexts wherein 
the methodology works effectively in all examples. Secondly, and perhaps more 
tantalizing, are the possible extensions of the model to institutional settings. Finally, 
the assurance from the perspective of an ethicist-philosopher that our mission is on 
course is reassuring, as we look forward to many more applications, extensions, and 
enhancements of the bioarchaeology of care .     
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