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v

 The growing worldwide prevalence of arthritis has had a major impact on a 
range of populations across gender, different socioeconomic strata, ethnici-
ties, and particularly among the elderly, who disproportionately are affected 
by the disability, role limitations, and defi cits in quality of life that arthritis 
may cause. Arthritis has sparked considerable interest among psychologists, 
behavioral medicine specialists, and rheumatology health professionals in 
examining the adjustment of patients using an interdisciplinary lens. Their 
contributions have led not only to new insights about the plight of arthritis 
patients but also to new paradigms that are applicable to studying chronic ill-
nesses in general. Importantly, much can be learned from examining pro-
cesses of adjustment in arthritis that may be generalizable to other chronic 
illnesses. The pain, fatigue, and psychological distress that are hallmark 
features of arthritis are found in many other chronic conditions that create 
signifi cant burdens for patients, challenge the expertise of clinicians, and 
place a strain on the capacity of health care systems to respond appropriately 
to patients’ multifaceted health care needs. In many respects, arthritis can be 
viewed as a “model” chronic illness in which processes of adaptation can be 
examined that may enlighten our understanding of other medical conditions. 

 Most importantly, however, the harmful effects of arthritis have created a 
need for understanding the interplay between psychological, social, and bio-
medical factors in the adjustment of affected patients. Accordingly, the struggles 
of arthritis patients have created a heightened demand for novel and effective 
treatment approaches that complement medical treatments, mitigate the 
deleterious impact of arthritis, and improve patients’ ability to cope with 
diffi cult symptoms and enhance functional adaptation. There is considerable 
evidence that a range of health professionals have embraced the challenge of 
researching and applying new treatment paradigms and approaches that can 
be translated into more effective and effi cient models of care. 

 The major purposes of this book are to provide a synthesis of the empirical 
research that provides a foundation for the biopsychosocial care of arthritis 
patients and to highlight trends and developments in psychosocial treatment 
approaches. Specifi cally, this edited book addresses the following aims: (1) to 
increase understanding of the contribution of psychosocial variables and pro-
cesses to health outcomes in arthritis, (2) to analyze mechanisms of arthritis 
pain, coping processes, and the role and effi cacy of behavioral treatment 
approaches, (3) to address the role of socioeconomic status and health care 
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disparities in the adjustment to arthritis, access to care, and quality of life, 
(4) to examine psychiatric comorbidities in arthritis such as depression and 
anxiety, and (5) to provide an overview of psychological and behavioral 
approaches to management. 

 The book is divided into two sections. The fi rst section addresses theory 
and research on the adjustment to arthritis with a focus on psychosocial pro-
cesses. Chapters provide an overview of such topics as arthritis pain, psychi-
atric comorbidity, the impact of arthritis on minority and disadvantaged 
populations, resilience, stress, disability, sleep, and the doctor–patient rela-
tionship. The second section specifi cally focuses on psychosocial manage-
ment, with chapters addressing the need for psychological screening and 
evaluation, complementary treatments, self-help and community interven-
tions, the role of physical activity, and challenges for behavioral 
interventions. 

 The book has an interdisciplinary focus that is refl ected not only in its 
content but also in the expertise of the chapter contributors whose back-
grounds span the fi elds of health psychology, behavioral medicine, rheuma-
tology, epidemiology, nursing, and health services research. As such, the 
book is designed for an interdisciplinary audience that is involved in research 
on arthritis and health care professionals who provide service to arthritis 
patients across a range of clinical and community settings. The book also 
provides a theoretical and empirical foundation for researchers and clinicians 
of other chronic diseases and health problems. 

 Moreover, the book illustrates the importance of integrative care in arthri-
tis, which represents a natural extension of the biopsychosocial model and the 
contribution of interdisciplinary research to health promotion and disease 
management. While the philosophy of integrative care has been increasingly 
embraced across the health professions over the last decade, its adoption in 
rheumatology practice has been limited. Integrative care focuses on patients 
and their needs, deemphasizes the effects of professional boundaries and 
rigid disciplinary frameworks, and fosters the importance of shared para-
digms of understanding adjustment and treatment that include better team-
work on the part of health care professionals in clinical settings. Integrative 
care is a central and necessary component in the clinical application of the 
biopsychosocial model. It is hoped that this book will provide a framework 
for the expansion and dissemination of integrative care for the arthritis patient. 

 I would like to express my sincere appreciation to the chapter authors and 
coauthors who have demonstrated their scientifi c and clinical expertise in 
contributing to the book, and to the staff at Springer for their encouragement 
and efforts in developing the themes of the book and for its production. 
Importantly, I would like to acknowledge the efforts of arthritis patients for 
their cooperation in the research that has provided the foundation for this 
book, and their impressive resilience and courage in coping with the chal-
lenges that they face on a daily basis.  

  Los Angeles, CA     Perry     M.     Nicassio     

Preface



vii

  Contents 

   Part I Psychosocial Factors   

    1     The Importance of the Biopsychosocial Model 
for Understanding the Adjustment to Arthritis .........................  3   
    Lekeisha   A.   Sumner     and     Perry   M.   Nicassio    

     2     Mechanisms of Arthritis Pain ......................................................  21   
    David   A.   Williams    ,     Kristine   Phillips    , and     Daniel   J.   Clauw    

     3     Understanding and Enhancing Pain Coping 
in Patients with Arthritis Pain .....................................................  35   
    Tamara   J.   Somers    ,     Sarah   A.   Kelleher    ,     Rebecca   A.   Shelby    , 
and     Hannah   M.   Fisher    

     4     Psychological Factors in Arthritis: Cause or Consequence? ....  53   
    Melissa   L.   Harris    

     5     Stress in Arthritis ..........................................................................  79   
    Dhwani   J.   Kothari    ,     Mary   C.   Davis    , and     Kirti   Thummala    

     6     Socioeconomic Disparities in Arthritis ........................................  97   
    Antoine   R.   Baldassari     and     Leigh   F.   Callahan    

     7     The Heart of Clinical Relationships: Doctor–Patient 
Communication in Rheumatology ...............................................  117   
    M.   Cameron   Hay    

     8     Resilience to Chronic Arthritis Pain Is Not About 
Stopping Pain That Will Not Stop: Development 
of a Dynamic Model of Effective Pain Adaptation .....................  133   
    John   A.   Sturgeon     and     Alex   J.   Zautra    

     9     Sleep Disturbance in Rheumatic Disease ....................................  151   
    Faith   S.   Luyster    

     10     Disability, Limitations, and Function for People 
with Arthritis .................................................................................  165   
    Kristina   A.   Theis    

     11     Revisiting Unequal Treatment: Disparities 
in Access to and Quality of Care for Arthritis ............................  179   
    Adria   N.   Armbrister     and     Ana   F.   Abraído-Lanza     



viii

   Part II Management   

    12     Evaluation of Psychological Distress 
in the Rheumatology Clinic ..........................................................  197   
    Desiree   R.   Azizoddin    ,     Cinnamon   Westbrook    , 
    Angelyna   M.   Lowe    , and     Perry   M.   Nicassio    

     13     Physical Activity and Psychosocial Aspects of Arthritis ............  213   
    Patricia   Katz    

     14     Evidence-Based Complementary and Alternative 
Medical Approaches for Arthritis ................................................  241   
    Diana   Taibi   Buchanan    

     15     Enhancing Clinical Practice with Community-Based 
Self- Management Support Programs..........................................  255   
    Teresa   J.   Brady    

     16     The Nature, Efficacy, and Future of Behavioral 
Treatments for Arthritis ...............................................................  273   
    Perry   M.   Nicassio     and     Desiree   R. Azizoddin     

   Index .......................................................................................................  289    

Contents



ix

     Ana     F.     Abraido-Lanza  ,   PhD       Department of Sociomedical Science ,  Mailman 
School of Public Health, Columbia University  ,  New York ,  NY ,  USA     

      Adria     N.     Armbrister  ,   PhD       Gender and Diversity Division, Social Sector , 
 Inter-American Development Bank  ,  Washington ,  DC ,  USA     

      Desiree     R.     Azizoddin  ,   MA       Department of Psychology ,  Loma Linda 
University  ,  Loma Linda ,  CA ,  USA     

      Antoine     R. Baldassari       Thurston Arthritis Research Center ,  School of 
Medicine, University of North Carolina at Chapel Hill  ,  Chapel Hill ,  NC ,  USA     

      Teresa     J.     Brady  ,   PhD       Arthritis Program, Centers for Disease Control and 
Prevention  ,  Atlanta ,  GA ,  USA     

      Diana     Taibi     Buchanan  ,   PhD, RN       Department of Biobehavioral Nursing 
and Health Systems ,  School of Nursing, University of Washington  ,  Seattle , 
 WA ,  USA     

      Leigh     F.     Callahan  ,   PhD       Thurston Arthritis Research Center ,  School of 
Medicine, University of North Carolina at Chapel Hill  ,  Chapel Hill ,  NC ,  USA

Department of Medicine and Social Medicine, University of North Carolina 
at Chapel Hill, Chapel Hill, NC, USA     

      Daniel     J.     Clauw  ,   MD       Department of Anesthesiology ,  University of 
Michigan Health System  ,  Ann Arbor ,  MI ,  USA     

      Mary     C.     Davis, PhD       Department of Psychology ,  Arizona State University  , 
 Tempe ,  AZ ,  USA     

      Hannah     M.     Fisher       Department of Psychiatry and Behavioral Sciences , 
 Duke University Medical Center  ,  Durham ,  NC ,  USA     

      Melissa     L.     Harris  ,   PhD       Faculty of Health and Medicine, Research Centre 
for Gender, Health and Ageing  ,  University of Newcastle, University Drive , 
 Callaghan, NSW ,  Australia     

      M.     Cameron     Hay  ,   PhD       Department of Anthropology ,  Miami University  , 
 Oxford ,  OH ,  USA   

  Center for Culture and Health ,  Semel Institute for Neuroscience and Human 
Behavior  ,  UCLA, Los Angeles ,  California ,  USA     

  Contributors 



x

      Patricia     Katz  ,   PhD       Department of Medicine ,  School of Medicine, 
University of California, San Francisco  ,  San Francisco ,  CA ,  USA     

      Sarah     A.     Kelleher  ,   PhD       Department of Psychiatry and Behavioral Sciences , 
 Duke University Medical Center  ,  Durham ,  NC ,  USA     

      Dhwani     J.     Kothari  ,   MA       Department of Psychology ,  Arizona State 
University  ,  Tempe ,  AZ ,  USA     

      Angelyna     M.     Lowe  ,   MA       Department of Psychology ,  Loma Linda University  , 
 Loma Linda ,  CA ,  USA     

      Faith     S.     Luyster  ,   PhD       School of Nursing, University of Pittsburgh  , 
 Pittsburgh ,  PA ,  USA     

      Perry     M.     Nicassio  ,   PhD       Department of Psychiatry ,  School of Medicine, 
University of California, Los Angeles  ,    CA ,  USA     

      Kristine     Phillips  ,   MD, PhD       Department of Internal Medicine 
(Rheumatology) ,  University of Michigan Health System  ,  Ann Arbor ,  MI , 
 USA     

      Rebecca     A.     Shelby  ,   PhD       Department of Psychiatry and Behavioral Sciences , 
 Duke University Medical Center  ,  Durham ,  NC ,  USA     

      Tamara     J.     Somers  ,   PhD       Department of Psychiatry and Behavioral Sciences , 
 Duke University Medical Center  ,  Durham ,  NC ,  USA     

      John     A.     Sturgeon  ,   PhD       Department of Anesthesia, Perioperative, and Pain 
Medicine ,  Stanford University  ,  Palo Alto ,  CA ,  USA     

      Lekeisha     A.     Sumner  ,   PhD, ABPP       Department of Psychology ,  Alliant 
International University  ,  Los Angeles ,  CA ,  USA   

  Department of Psychiatry ,  University of California  ,  Los Angeles ,  CA ,  USA     

      Kristina     A.     Theis  ,   PhD       Division of Population Health ,  Centers for Disease 
Control and Prevention  ,  Atlanta ,  GA ,  USA     

      Kirti     Thummala  ,   MA       Department of Psychology ,  Arizona State University  , 
 Tempe ,  AZ ,  USA     

      Cinnamon     Westbrook  ,   MA       Department of Psychology ,  Loma Linda 
University  ,  Loma Linda ,  CA ,  USA     

      David     A.     Williams  ,   PhD       Department of Anesthesiology ,  University of 
Michigan Health System  ,  Ann Arbor ,  MI ,  USA     

      Alex     J.     Zautra  ,   PhD       Department of Psychology ,  Arizona State University  , 
 Tempe ,  AZ ,  USA      

Contributors



   Part I 

   Psychosocial Factors        



3© Springer International Publishing Switzerland 2016 
P.M. Nicassio (ed.), Psychosocial Factors in Arthritis, DOI 10.1007/978-3-319-22858-7_1

      The Importance 
of the Biopsychosocial Model 
for Understanding the Adjustment 
to Arthritis       

      Lekeisha     A.     Sumner        and     Perry     M.     Nicassio     

 1

           Introduction 

 The fi rst cases of arthritis have been traced as far 
back as 4500  BC . Arthritis often  causes   severe 
pain and emotional suffering that may contribute 
to disability, interfere with physical mobility, and 
lead to declines in quality of life in many patients. 
Arthritic conditions account for some of the lead-
ing causes of years lived with disability world-
wide, with elderly populations carrying a 
disproportionate share of the burden (Woolf & 
Pfl eger,  2003 ). Due to medically related impair-
ments, patients with arthritis may be unable to 
maintain gainful employment and, as a result, 
encounter signifi cant fi nancial losses. As such, 
treatment approaches today refl ect the vast shifts 
in health and disease management seen in the 
health care system in recent decades that focus on 
prevention, management, and quality of life. 

 Recognizing the global impact and scope of 
the devastation of arthritic conditions, the World 
Health Organization (WHO) and United Nations 
declared 2000–2010 The Bone and Joint  Decade   
(WHO Scientifi c Group on the Burden of 
Musculoskeletal Conditions at the Start of the 
New Millennium,  2003 ). From these efforts, a 
number of global and national bone and joint ini-
tiatives have emerged with the goals of informing 
policy, raising public awareness, and advancing 
science to alleviate the physical and emotional 
suffering of those affected. Subsequently, scien-
tifi c discovery in the understanding and  treatment 
of   arthritic conditions has grown substantially in 
the past several years, resulting in improved 
treatments to reduce disease activity, alleviate 
pain, and improve functioning. These discoveries 
were due, in part, to a growing appreciation for 
the heuristic and practical value of frameworks 
of disease and treatments that emphasize a decid-
edly comprehensive view of the patient and 
patient care. Yet, despite medical and technologi-
cal advances in the detection, treatment, and 
management of arthritic conditions, challenges 
remain regarding how to translate this knowledge 
into clinical practice. 

 The  biopsychosocial model  , which ushered in 
a revolutionary paradigm of conceptualizing 
patient health and the way in which patients are 
treated, offers both a practical and holistic 

  To be a prisoner held captive by one’s own body is the ultimate betrayal. With chronic 
pain, one is not living. Only existing.  

 RA Patient 
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 perspective for addressing evaluation and treat-
ment (Engel,  1977 ,  1980 ). For patients suffering 
from arthritic conditions, this is a particularly 
important and welcome change. However, greater 
awareness of the role of social, psychological, and 
behavioral factors in the trajectory of arthritis and 
treatment outcomes is needed. With the goal of 
facilitating a fuller understanding of the lived 
emotional and social experiences of patients 
affected by arthritis, clinicians become better 
equipped to demonstrate increased sensitivity to 
the needs of patients and develop tailored treat-
ment interventions. A multidisciplinary approach 
is central to achieving these outcomes. Thus, this 
chapter seeks to achieve the following:

    1.    Provide a brief description of select arthritic 
conditions.   

   2.    Discuss a conceptual overview of the biopsy-
chosocial model of arthritic conditions, and 
how the model can be adopted to provide a 
clinically useful framework for facilitating 
adjustment and treatment.   

   3.    Using rheumatoid arthritis as an exemplar, 
discuss empirical fi ndings on the associations 
of psychological, social, behavioral, and cul-
tural factors with health outcomes.   

   4.    Highlight the utility of integrative approaches 
to the treatment and management of patients 
with arthritis.    

      Overview of Arthritic Conditions 

 Arthritic conditions are a group of approximately 
110 diseases and syndromes associated with 
intense pain that usually worsens over time 
(Sangha,  2000 ).  Prevalent and debilitating  , they 
also contribute to the development of other medi-
cal comorbidities and, for many patients, signifi -
cant functional impairments (Ang, Choi, Kroenke, 
& Wolfe,  2005 ; Joyce, Smith, Khandker, Melin, & 
Singh,  2009 ). Arthritis translates to mean “ joint 
infl ammation  ” and the word  rheuma  has been used 
to denote pain coursing through the bodily joints; 
hence, the unifying presentation of most musculo-

skeletal conditions includes infl ammation and 
penetrating pain of the joints (Sangha,  2000 ). 

 Although rheumatic conditions can develop 
among individuals of any developmental stage, 
many of the most common forms affl ict older 
adults. Of the 9.6 billion people expected to 
populate the earth by 2050, the percentage of 
individuals 60 years of age and over will increase 
from the current 11 % of the world’s population 
to 20 % (UNFPA & HelpAge International, 
 2012 ). Subsequently, as individuals continue to 
live longer than ever and the aging population 
rises, the global prevalence of arthritic condi-
tions is expected to increase (Woolf & Pfl eger, 
 2003 ). 

  Osteoarthritis (OA)   and rheumatoid arthritis 
(RA)    are two of the most common forms of 
arthritis and have a high prevalence among 
elderly populations. Other frequently diagnosed 
arthritic conditions include juvenile arthritis, 
infectious arthritis, gout, and systemic lupus ery-
thematosus (SLE or lupus). It is worth noting that 
defi nitions for many of these conditions vary 
considerably according to whether the patient is a 
child or adult. Historically, varying classifi ca-
tions of determining disease have also contrib-
uted to some inconsistency in defi nitions and 
prevalence estimates. The following section pro-
vides an overview of some of these common 
conditions. 

    Rheumatoid Arthritis 

  RA,  one   of the major musculoskeletal conditions 
and a systemic disease, is an infl ammatory condi-
tion that is associated with increased risk for 
medical and psychiatric comorbidities, disability, 
and early mortality. Patients with RA experience 
chronic pain, fatigue, joint stiffness, and joint 
damage over many years that, without treatment, 
usually worsen over time (National Institutes of 
Health & National Institute of Arthritis and 
Musculoskeletal and Skin Diseases,  2014a , 
 2014b ). While the etiology of RA remains largely 
unknown, genetic susceptibility is thought to 
play a role as a causal factor as the disease tends 

L.A. Sumner and P.M. Nicassio
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to run in families; however, research suggests 
that there is no single gene responsible for the 
onset of RA. Hormones related to the female 
gender have also been postulated to contribute to 
risk as women are disproportionately affected. 

 RA affects approximately 21 million individu-
als worldwide (UN World Population Database, 
2004 revision). Many believe the fi rst character-
ization of RA to occur in the Caraka Samhita, an 
ancient medical text from 123  AD , referring to 
bilateral joint pain in hands and feet that spreads 
through the body (Joshi,  2012 ). In 1859, as RA 
was starting to be seen and documented more fre-
quently in western medicine, Dr. Alfred Garrod 
coined the term rheumatoid arthritis (Joshi, 
 2012 ). Many individuals with RA not only live 
with severe pain, fatigue, depression, and func-
tional impairment but also encounter increased 
medical comorbidities and risk for early death 
(Ang et al.,  2005 ; Joyce et al.,  2009 ). Patients 
with RA tend to report lower levels of quality of 
life than patients with most other chronic dis-
eases (Lundkvist, Kastäng, & Kobelt,  2008 ). 
Complicating treatment is determining a fi rm 
diagnosis early in the disease course as many 
symptoms of RA overlap with other conditions, 
such as SLE (Sangha,  2000 ). Although no cure 
exists, medical therapies and research have 
advanced considerably in recent decades and 
have been successful in reducing pain and dis-
ease activity. Yet, marked variability in treatment 
outcomes and subjective experiences of the con-
dition persist, causing speculation on the part of 
health professionals regarding the factors that 
might account for such striking differences. 

 RA is a progressive and disabling autoim-
mune disease in which the immune system 
attacks the lining of joints and connective tissues, 
causing infl ammation. There is a range of poten-
tially debilitating symptoms: pain, infl ammation 
at the joints, fatigue, limited movement around 
joints, swelling, and stiffness (National 
Rheumatoid Arthritis Society,  n.d. ). Worldwide, 
more than 20 million individuals are diagnosed 
with RA with rates expected to sharply increase 
as the population ages. Indeed, in the United 
States alone, more than a projected 67 million 

adults are expected to be diagnosed with RA by 
2030 (Hootman & Helmick,  2006 ). 

 RA affects more women than men; likely as a 
result of sex hormones and other reproductive 
factors (Sangha,  2000 ). Its prevalence tends to 
rise with age, and obesity and smoking have been 
identifi ed as  risk factors   (WHO Scientifi c Group 
on the Burden of Musculoskeletal Conditions at 
the Start of the New Millennium,  2003 ; Woolf & 
Pfl eger,  2003 ). Although genetics are postulated 
to contribute to up to 60 % of the risk in develop-
ing RA, environmental factors, such as infections, 
chronic and extreme stress, trauma, and viruses 
are also believed to also play a role in the suscep-
tibility to RA (MacGregor et al.,  2000 ; National 
Rheumatoid Arthritis Society,  n.d. ). Interestingly, 
although precise estimates are diffi cult to for-
mulate due to differences in classifi cations and 
methodology, available data indicate considerable 
variability regarding the incidence and prevalence 
of the disease, as well as life expectancy. For 
example, countries with low per capita income, 
such as Poland, have been observed to have an 
increased burden of RA (Lundkvist et al.,  2008 ). 
Some Native American groups tend to have a 
higher prevalence than other ethnic groups while 
lower prevalence rates have been found in rural sub-
Saharan Africa and Caribbean Blacks (Sangha, 
 2000 ; Silman & Hochberg,  1993 ). While the 
 prevalence   of RA is generally higher among per-
sons from industrialized countries, it appears to 
be lower in developing nations and rural areas 
(Woolf & Pfl eger,  2003 ).   

        Osteoarthritis (OA)  , the most common type of 
arthritis, is a degenerative joint disease that can 
affect any bodily joint but typically affects the 
hands, hips, knees, and spine. With the fastest 
growing prevalence among serious conditions 
worldwide, OA causes degradation of articular 
cartilage over time, resulting in bones rubbing up 
against one another leading to pain, joint swell-
ing, tenderness, and limited mobility (Symmons, 
Mathers, & Pfl eger,  2000 ; Wittenauer, Smith, & 
Aden,  2013 ). The Subcommittee on Osteoarthritis 
of the American College of Rheumatology 
Diagnostic and Therapeutic Criteria Committee 
(1986) defi nes OA as “A heterogeneous group of 

1 The Importance of the Biopsychosocial Model for Understanding the Adjustment to Arthritis
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conditions that lead to joint symptoms and signs 
which are associated with defective integrity of 
articular cartilage, in addition to related changes 
in the underlying bone at the joint margins” 
(Altman et al.,  1986 ). 

 An estimated 10 % of the world’s population 
over age 60 experiences symptoms of OA. OA 
is more common among women above age 65 
and more common among men below age 45. 
At least 10–15 % of individuals over 60 years 
of age are affected by OA globally (Lim & Lau, 
 2011 ). OA affects over 135 million people 
worldwide (WHO Scientifi c Group on the 
Burden of Musculoskeletal Conditions at the 
Start of the New Millennium,  2003 ). In addi-
tion to older age, obesity, inactivity, and joint 
injury are risk factors for OA (Felson,  1996 ; 
WHO Scientifi c Group on the Burden of 
Musculoskeletal Conditions at the Start of the 
New Millennium,  2003 ).   

    Juvenile Arthritis 

   Juvenile arthritis (JA)   is a term used to describe 
a range of arthritic conditions occurring in chil-
dren, ages 15 and below.  Juvenile idiopathic 
arthritis (JIA)  , the most commonly occurring of 
these conditions affects approximately 1 in 
1000 children, is an umbrella term used to char-
acterize children with infl ammatory arthritis 
whose etiology is unknown with a duration of 
at least 6 weeks (Manners & Bower,  2002 ). 
Patients with JA may experience deformity and 
destruction of the joints with intense and unpre-
dictable pain resulting in short stature and psy-
chological distress, especially depression. 
Interestingly, while as many as 60 % of those 
affected enter adulthood without active synovi-
tis or functional limitations, adults commonly 
exhibit high levels of disability (Packham & 
Hall,  2002 ). As the condition progresses, the 
number of joints affected increases, resulting in 
restricted mobility in adulthood. Although 
there is some evidence for genetic vulnerabil-
ity, the precise etiology of JA remains unknown 
(Manners & Bower,  2002 ).   

    Other Arthritic Conditions 

  Globally, gout is the most commonly occurring 
type of arthritis affecting 1–2 % of adults (Smith, 
az-Torne, Perez-Ruiz, & March,  2010 ).  Gout   was 
once believed to occur only among the wealthy as 
it was thought to have been caused by food and 
alcohol overconsumption, which only the wealthy 
could afford. It is now known that there is a 
genetic component in gout as the condition com-
monly occurs in families. Gout also is more prev-
alent in males between the ages of 40 and 50, 
individuals with metabolic disorders, and in those 
with medical conditions that cause renal insuffi -
ciency (e.g., hypertension, hypothyroidism). 
Substantial weight gain in early adulthood, obe-
sity, exposure to toxins, diet, and alcohol con-
sumption and renal insuffi ciency are all risk 
factors for developing gout. Certain foods, such 
as those containing high levels of sugar, red 
meats, and shellfi sh, as well as some medications 
and stress may trigger attacks, which typically 
occur at night. Common symptoms include acute 
join pain, swelling, usually in the knees, foot, and 
big toe that result from a buildup of uric acid 
crystals in the body. Unlike many other arthritic 
conditions, symptoms can go into and out of 
complete remission. As in other arthritic condi-
tions, lifestyle changes, including weight man-
agement and nutrition, are essential to address in 
treatment. Individuals with gout are at increased 
risk for other medical conditions, such as Type 2 
diabetes.  

   Infectious arthritis  , also referred to as  septic 
arthritis  , is similar to most types of arthritis in 
that symptoms include swelling and pain in the 
joints, thereby restricting mobility (WHO 
Scientifi c Group on the Burden of Musculoskeletal 
Conditions at the Start of the New Millennium, 
 2003 ). However, it is also marked by damage of 
the cartilage and bone within the joint. Bacterial, 
viral, or fungal infections may trigger septic 
arthritis, especially those with staphylococcus 
aureus. Infants and older adults are most 
 susceptible to this condition. Risk factors include 
having a chronic medical condition that affects 
the joints, such as RA, taking medications that 

L.A. Sumner and P.M. Nicassio
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suppress immune functioning such as those taken 
for RA, skin conditions, and a weakened immune 
system.  

   SLE   is a chronic infl ammatory condition in 
which the immune system attacks healthy tissues 
and cells throughout the body, which in turn, can 
affect skin, brain, joints, lungs, kidneys, blood 
vessels, and organs (National Institutes of Health 
& National Institute of Arthritis and 
Musculoskeletal and Skin Diseases,  2014a , 
 2014b ). While there are many types of lupus, 
SLE is the most common type. Most patients 
affected by lupus experience periods of illness 
and remission. During times of illness, those 
impacted may report a range of symptoms, 
including debilitating levels of fatigue, swollen 
and painful joints and glands, fever, skin rashes, 
diffi culty breathing and chest pains, sun sensitiv-
ity, swelling around the legs or eyes, oral ulcers, 
hair loss, color changes in fi ngers and toes, and 
renal problems. While anyone can develop lupus 
and the cause is unknown, women, and especially 
women of color, are at heightened risk for lupus. 
The diagnosis of lupus can take months and often 
years to make as a single test cannot determine a 
diagnosis. Thus, many laboratory tests (those that 
identify particular types of antibodies), patient 
history, and symptoms help to rule out other 
diagnoses and confi rm a diagnosis of lupus.    

    The Biopsychosocial Model 
of Arthritis 

    Basic Tenets, Patient-Provider 
Interactions, and the Role of 
Culture/Ethnicity 

 Arthritic conditions affect individuals across 
every major life domain. While the etiology of 
many of the conditions remains unknown,  life-
style factors  , genetic, and social–environmental 
 factors   all may play a role in disease onset, sever-
ity, and treatment response. Similarly, the potency 
of these factors, involving interrelationships 
among social, physiologic, biologic, environ-
mental, and genetic systems can no longer be 
ignored by health care professions. Clinicians 

working with patients with arthritis conditions 
are often struck by the level of variability in 
patients’ experiences, including role functioning, 
quality of life, and emotional adjustment. 
Variations in pain intensity and frequency, medial 
utilization, adjustment to illness, fragility to med-
ical interventions, emotional distress, physical 
disability, and suffering are striking and common 
among patients with similar backgrounds and 
medical pathologies. 

 Over three decades ago, George  Engel      devel-
oped an integrated model of health that was in 
sharp contrast to the long-held views of the 
reductionist biomedical model based on Western 
science (Engel,  1977 ,  1980 ). Engel ( 1980 ) noted 
that bench scientists often rely on a dualistic 
mind-set and work in controlled circumstances 
where they are able to isolate components of dis-
ease. In contrast, he recognized that clinicians 
work in a dynamic and interactive system with 
humans in which many factors cannot be con-
trolled or isolated, and acknowledged that opti-
mal treatment outcomes must take into 
consideration patient-related processes. Thus, to 
understand variations in adjustment and treat-
ment response, the biopsychosocial framework 
affi rms the importance of a comprehensive para-
digm that focuses on patients’ experiences. 

 Engel ( 1977 ) postulated that in addition to the 
medical condition and biologic mechanisms of 
disease, greater attention to the complex and 
interactive role of a wide range of factors across 
multiple levels of patients’ lives is needed in 
order to contextualize the impact of the condition 
and clinical outcomes. In the biopsychosocial 
 model  , there are subsystems within each larger 
system that can have ripple effects on other sys-
tems. Variables can affect health outcomes 
directly, or indirectly, through the infl uence of 
other variables. Accordingly, the model assumes 
that no single factor accounts for health out-
comes. Rather,  health outcomes   are considered to 
be the product of the synergistic and sometimes 
reciprocal interaction of many factors. 
Importantly, the model offers clinicians a 
 framework for gathering and organizing addi-
tional patient information. As opposed to the bio-
medical model which focuses only on biological, 
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genetic, and physiological factors, the biopsy-
chosocial framework addresses the effects of 
psychological, social, and cultural factors on 
health, and the associated potential feedback 
loops between both  disease  (“objective biologi-
cal events,” Turk & Monarch,  2002 ) and  illness  
(“subjective experience of disease or self- 
attribution that a disease is present,” Gatchel, 
Peng, Peters, Fuchs, & Turk,  2007 ). Not only 
does this approach situate the patient front and 
center in treatment, it represents a paradigm shift 
in which clinical awareness and knowledge play 
central roles in calibrating greater sensitivity to 
patient needs. 

 There is ample evidence supporting the asso-
ciations of biological, social, and psychological 
domains in health and well-being in arthritis 
conditions. For example, in a  large-scale obser-
vational study   that relied on retrospective data 
from the World Mental Health Surveys of 18,309 
adults, Von Korff et al. ( 2009 ) provided evidence 
of the association of childhood adversities, men-
tal disorders, and risk for adult onset arthritis. 
After controlling for age, sex, and early onset 
mental disorders, results revealed that, relative to 
individuals with no childhood adversities, those 
with two childhood adversities had greater risk 
for adult-onset arthritis and those with three or 
more adversities had even greater risk. Moreover, 
after controlling for  childhood adversities  , early 
onset depression and anxiety disorders were 
associated with greater risk for adult-onset 
arthritis. While this research did not delineate 
causation among study variables, there is mount-
ing evidence that adverse chronic psychological 
and environmental stress and adaptation to these 
stressors, genetic vulnerability, and health 
behaviors may all interact to modify the brain 
and physiological processes (sympathetic, neu-
roendocrine, and immune functioning), resulting 
in increased risk for diseases and mental disor-
ders (Gatchel et al.,  2007 ; Harris et al.,  2013 ; 
McEwen,  2012 ). 

 Importantly, Engel envisioned a health care 
system that acknowledged the inherent dignity of 
patients and their active role in treatment. 
Moreover, the centrality of patient experiences 
and perspectives in diagnosis and treatment pro-

vide richly textured data to use in understanding 
patients’ health and treatment planning. Empirical 
fi ndings have confi rmed the importance of con-
sidering patient perceptions about the quality of 
their health. Studies have shown health-related 
quality of life to be strikingly accurate in predict-
ing health outcomes, and, in some populations 
(diabetes, arthritis), health care utilization and 
mortality (Mapes et al.,  2003 ; Singh, Nelson, 
Fink, & Nichol,  2005 ). 

 Research has supported Engel’s emphasis on 
the value of integrating a humanistic approach in 
health care as fi ndings have consistently demon-
strated that  physician–patient interactions   can 
affect adherence and have signifi cant effects on 
patient  health outcomes  . In a landmark paper, 
Kaplan, Greenfi eld, and Ware ( 1989 ) examined 
the infl uence of physician–patient interactions on 
health outcomes across three domains in patients 
with chronic diseases: physiological (blood pres-
sure or blood sugar), behavioral (functional sta-
tus), and subjective (patient perception of overall 
health) in four clinical trials. The authors found 
the following to facilitate physician–patient inter-
actions: more information provided to the patient 
by physicians, greater expression of emotion—
either positive or negative—expressed by both 
physician and patient, more patient control, and 
greater conversation by the patient relative to the 
physician. These elements contributed to better 
functional and subjective  health outcomes   in 
patients. The authors concluded that control, 
communication, and affect are vital elements that 
affect the doctor–patient relationship. 

 Subsequent studies have confi rmed that 
patients who trust  their   physicians have greater 
ease in disclosing information and adhering to 
treatment recommendations (Berrios-Rivera 
et al.,  2006 ). In order to identify patient character-
istics and components of the patient–doctor  rela-
tionship   associated with perceived trust in 
physicians, one U.S. study included an ethnically 
and socioeconomically diverse sample of patients 
diagnosed with infl ammatory rheumatic diseases, 
rheumatoid arthritis, or SLE ( N  = 102), all of 
whom had received care in publicly funded clin-
ics by multiple physicians (Berrios-Rivera et al., 
 2006 ). Findings revealed that all components of 
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the medical encounter (e.g., ethnicity, physician 
informativeness, physician sensitivity to patient 
concerns, patient-centered approach, disease 
activity, and patient trust in the health system) to 
contribute to patient trust in physicians. Results 
also indicated that severity of disease and patient 
perceptions of physician patient-centeredness 
were predictive of patient disclosure. Interestingly, 
gender and ethnicity appeared to infl uence 
patients’ trust of physicians as African American 
and Latino men reported lower levels of trust in 
their physicians than African American women 
and Latina women, suggesting the need for health 
providers to demonstrate greater sensitivity to 
non-White patients. These fi ndings illustrate the 
role of ethnicity and, likely cultural factors, in 
improving patient–provider communication. 

 Micro-level dimensions of the biopsychoso-
cial framework also include  interpersonal and 
systemic cultural insensitivity   and discrimina-
tion, both deliberate and outside of conscious 
awareness. These factors account for consider-
able variance in outcomes and are refl ective of 
broader societal problems that persist in the 
health care system (Institute of Medicine,  2002 ). 
Ethnic, gender, sexual, and other forms of bias 
and discrimination are not uncommon among 
health providers in the delivery of care and 
impede optimal outcomes in chronic pain popu-
lations. Even after symptom presentation and 
pain severity are controlled, gender and ethnicity 
of patients (e.g., women, African Americans) 
may adversely impact pain management deci-
sions among physicians (Institute of Medicine, 
 2011 ). However, some studies have found that 
the signifi cance of these fi ndings is less pro-
nounced among female physicians who demon-
strate increased empathy in patient encounters 
relative to their male counterparts (Drwecki, 
Moore, Ward, & Prkachin,  2011 ; Weisse, Sorum, 
Sanders, & Syat,  2001 ). 

 Despite the burden and prevalence of  pain 
conditions   in ethnic minority communities, 
patients from these groups continue to receive 
inadequate health care, including undertreatment 
for pain (Institute of Medicine,  2002 ). For exam-
ple, in the United States which has a signifi cant 
history of ethnic discrimination, White Americans 

across the socioeconomic strata are more likely 
to receive higher quality of care relative to indi-
viduals from ethnically marginalized groups—
even after controlling for confounding factors 
(Institute of Medicine,  2002 ,  2011 ; Mossey, 
 2011 ). Despite evidence that White Americans 
are at heightened risk of misusing pain prescrip-
tion medications relative to ethnic minorities, 
White Americans have been found to receive bet-
ter pain treatment, including prescriptions for 
higher dosages of pain and analgesic medications 
(Mossey,  2011 ). Negative stereotypes held by 
physicians based on which patients are most 
likely to overutilize and abuse pain medications, 
along with underreporting of pain intensity by 
the patients, have contributed to these fi ndings. 
While African Americans and Latino chronic 
pain patients report higher levels of pain intensity 
and are at heightened risk for severe forms of 
pain than those from White populations in the 
United States, they are underprescribed opioid 
medications and receive worse quality of care 
(Anderson, Green, & Payne,  2009 ; Mossey, 
 2011 ; Reyes-Gibby, Aday, Todd, Cleeland, & 
Anderson,  2007 ). Given the preponderance of 
studies confi rming  bias and discrimination   in 
health care, even the most well-intentioned and 
gifted providers will benefi t from continued 
examination of their own biases and the impact of 
broader societal inequities and disparities in 
patients’ presentations and delivery of care. 
Moreover, because these groups, along with 
women, are at heightened risk for incongruent 
physician–patient communication, they would 
benefi t from an approach that emphasizes estab-
lishing trust. 

 In addition to the aforementioned examples 
illustrating the role of  ethnic and gender dis-
crimination   in the delivery of care is the infl u-
ence of cultural factors on other aspects of the 
disease experience. In an infl uential study on the 
role of cultural patterns in reactions to pain, 
anthropologist Zborowski ( 1952 ) interviewed 
103 participants (87 patients in a VA hospital-
ization unit and 16 of their relatives or friends) 
from varying ethnic backgrounds—Irish 
Americans, Jewish Americans, Italian 
Americans, and Old Americans (those from 
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white Protestant families who had been in the 
United States for at least three generations). 
Results showed both similarities and differences 
in the interpretation, meaning, and reactions to 
pain between ethnic groups. For instance, some 
ethnic groups viewed the ability to endure pain 
as a source of pride and strength while other 
groups ascribed meaning to the pain experience 
through a moral and religious prism (e.g., pun-
ishment from God, a test of faith). There was 
also variability in the groups in reference to how 
pain was expressed publicly (e.g., crying, sto-
icism, masking distress), preferences on social 
connections versus social withdrawal, and 
expectations for pain relief. In addition to vari-
ability by ethnicity, results also revealed some 
similarities in the implications of pain by social 
class. For example, substantial concern over 
loss of employment was reported from individu-
als from lower socioeconomic statuses. While 
the Zborowski study was criticized on method-
ological grounds (Kleinman, Brodwin, Good, & 
Good,  1992 ; Wolff & Langley,  1968 ), subse-
quent fi ndings have confi rmed the contributions 
of cultural norms in shaping the response to ill-
ness, including such factors as expressions of 
distress, coping, illness schemas, the meaning 
ascribed to illness, pain intensity and tolerance, 
and treatment-seeking (Bates, Edwards, & 
Anderson,  1993 ; Institute of Medicine,  2011 ). 

 It is important to remember that although cul-
tural groups may vary in their response to the ill-
ness experience, stereotypes that refl ect biases 
concerning how effective some groups function 
relative to others can interfere with treatment out-
comes (Ludwig-Beymer,  2008 ). Therefore, clini-
cians are encouraged to be aware of the effect of 
cultural infl uences on how individual  patients   
cope with illness, while being attentive to intra-
group differences and similarities. From a macro-
level, inequities in health care are amplifi ed by 
lack of insurance and access to quality care, par-
ticularly among low-income populations. A cohe-
sive body of fi ndings highlights the greater 
effi ciency of care resulting in decreased need for 
referrals, better recovery, and improved emotional 
health when using a patient-centered approach, 
characterized by increased empathy and shared 

decision making in clinical encounters (Carr & 
Donovan,  1998 ; Stewart et al.,  2000 ). 

 Building on the literature of patient outcomes, 
Borrell-Carrió, Suchman, and Epstein ( 2004 ) 
reviewed the biopsychosocial model  from philo-
sophical, scientifi c, and clinical perspectives  . 
They concluded that the model would have 
greater utility for clinical practice by incorporat-
ing seven “pillars” of application. These pillars of 
clinical practice embrace a relational framework 
between health professionals and patients to 
sharpen diagnostic accuracy, treatment decisions, 
and greater collaboration between the practitio-
ner and patient. The pillars include: (1) self- 
awareness; (2) active cultivation of trust; (3) an 
emotional style characterized by empathic curi-
osity; (4) self-calibration as a way to reduce bias; 
(5) educating the emotions to assist with diagno-
sis and forming therapeutic relationships (e.g., 
distress tolerance for ambiguity); (6) using 
informed intuition; and (7) communicating clini-
cal evidence to foster dialogue, not just the 
mechanical application of protocol. They implore 
health professionals to consider patients’ narra-
tives of their condition as a method of under-
standing patients and their subjective experiences 
of pain, and gathering data to use for treatment 
planning. Moreover, health professionals are also 
to be mindful of the role of power in the patient–
provider relationship and how this power is used 
to cope with the emotions of the patient and its 
infl uence on treatment options. 

 A convincing literature has emerged to sup-
port the heuristic value and clinical utility of the 
biopsychosocial model for the treatment of rheu-
matic conditions. As an illustration, Nicassio 
et al. ( 2011 ) examined the relationships between 
physical, psychological, and social factors and 
health-related quality of life and disability in a 
cross-sectional study that included a sample of 
106 adults with RA. Using  self-report measures   
that assessed disease activity by both patients and 
physicians, along with indicators of psychosocial 
functioning (e.g., coping, personal mastery, 
social network, perceived stress, illness beliefs, 
disability, and health-related quality of life), fi nd-
ings demonstrated that subjective personal 
resources were signifi cantly associated with 
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study outcomes. Specifi cally, lower self-reported 
disease activity was associated with higher levels 
of physical functioning, while higher disease 
activity and helplessness were associated with 
greater disability. Moreover, lower levels of self- 
reported       disease activity, high personal mastery, 
and low perceived stress were signifi cantly asso-
ciated with better subjective mental health func-
tioning. These fi ndings underscore the 
independent and collective contributions of psy-
chosocial variables to disability and health- 
related quality of life. Furthermore, the data also 
highlight the importance of assessing salient 
health outcomes from the patient’s subjective 
perspective.  

    The Relevance of Other Psychosocial 
Factors 

 According to the WHO, “ health   is a state of com-
plete physical, mental and social-wellbeing and not 
merely the absence of disease or infi rmity” 
(Preamble to the Constitution of the WHO,  1946 ). 
The construct of health integrates social and emo-
tional components and includes the subjective 
experiences of patients. Common to more recent 
conceptualizations of health, however, is an appre-
ciation that health involves a dynamic process that 
occurs within a context that is signifi cantly affected 
by emotional and social factors with increased 
emphasis on patients’ ability to adapt (The Lancet 
Editorial,  2009 ; Üstün & Jakob,  2005 ). These 
recent conceptualizations are highly congruent 
with the major tenets of the biopsychosocial model. 

  Chronic  medical   illness has the potential to 
shatter patients’ assumptions about the world, 
themselves, and their abilities, resulting in a 
decreased sense of self-worth and competence. 
Complicating adjustment to illness is the chal-
lenge of confronting the invisibility of suffering, 
disrupted autonomy, stigma, physical disability, 
job discrimination, and the chronicity and unpre-
dictability of the condition. The adjustment to 
chronic illness occurs at the onset of symptoms 
and continues over time (Sharpe & Curran,  2006 ). 
The adjustment process involves the capacity of 
patients to accept their condition, cope with trou-
blesome symptoms, and use personal and social 

resources to restore some balance to their lives. 
However, when patients fi nd it diffi cult to perform 
even basic activities of daily living, such as bath-
ing, dressing, walking, and traveling, personal 
coping and social resources become highly taxed, 
resulting in poorer quality of life. Adjustment to a 
chronic condition encompasses emotional, social, 
behavioral, cognitive, and physiological compo-
nents (de Ridder, Geenen, Kuijer, & van 
Middendorp,  2008 ), all of which infl uence psy-
chological morbidity and role functioning. 
Further, adjustment affects self- effi cacy, referring 
to the belief of patients in their ability to complete 
goals and tasks, which in turn, predicts disease 
management via several pathways including treat-
ment adherence, health beliefs and behaviors, 
motivation, health behaviors, and coping pro-
cesses (Bandura,  1977 ,  1991 ). 

 Several domains infl uence the process of 
adjustment to chronic illness. A patient’s cogni-
tive schema of illness, usually infl uenced by  pre- 
illness beliefs   informed by social learning and 
attitudes, may play an important role. Patients are 
often faced with the challenge of reconciling dis-
cordant illness-related schemas with one’s self- 
image and the reality of their prognosis. 
Adjustment requires that patients appraise the 
severity and meaning of the health threat that 
they confront. To achieve this, they must evaluate 
and mobilize their internal and external resources, 
calibrate the extent of personal control in manag-
ing the affective and physical components of ill-
ness, and ascribe meaning to salient changes in 
their health. As such, chronic conditions have a 
strong emotional component that has a bidirec-
tional relationship with adjustment. Emotional 
and social factors can both infl uence, and be 
infl uenced by, disease course. Patients who strug-
gle to adjust are likely to experience higher levels 
of  stress and negative affective states  . A biopsy-
chosocial model of adjustment provides an orga-
nizing framework in which psychological 
variables are hypothesized to indirectly infl uence 
disease activity, pain, disability, and physical 
functioning, mediated through coping, apprais-
als, personality traits, and immune and neuroen-
docrine factors (Walker, Jackson, & Littlejohn, 
 2004 ). See Fig.  1.1  for a depiction of direct and 
indirect associations between these factors.
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   Interestingly, emerging evidence indicates 
that some individuals experience positive growth 
in dealing with the challenges of chronic illness. 
Some of the benefi ts patients have discovered 
include a renewed appreciation for relationships, 
and living a life with a deeper purpose, meaning, 
and sense of gratitude. There is some evidence 
that benefi t fi nding among patients diagnosed 
with arthritis predicts positive affect and reduced 
disability (Danoff-Burg & Revenson,  2005 ; 
Evers et al.,  2001 ). Although it is generally 
believed that the impact of benefi t fi nding is most 
pronounced early in the course of disease, there 
is no known time frame for it to occur in order for 
patients to derive its salutary effects. These fi nd-
ings have important implications for the role of 
clinicians. In practice, this might entail a clini-
cian embracing and querying existential factors 
in patients such as helping them explore and 
develop narratives centered on the  meaning  of 
their condition. 

 Taken together, research on the biopsychoso-
cial framework on the adjustment to arthritis 
emphasizes the importance of the role of health 
care professionals in considering the time and 
processes needed for patients to adjust psycho-
logically to their medical condition. This also 
entails considering the burden of treatments for 
patients and their capacity to fully engage in, and 
adhere, to treatment recommendations. The 
acknowledgement by clinicians that emotional 
distress is common among populations with 
arthritis also requires that emotional aspects of 
adjustment be addressed in order to optimize 
treatment outcomes. Psychological distress must 
be closely monitored and treated since it can 
interfere with social, behavioral, and biological 
mechanisms (e.g., sleep, fatigue, adherence, diet) 
that have signifi cant effects on  health outcomes  , 
including premature death (Ang et al.,  2005 ).  

    Psychosocial Resources, Stress, 
and Emotional Distress 
     Psychosocial         resources, including coping style, 
self-effi cacy, and cognitive schemas—infl uenced 
by cultural and social norms—contribute to emo-
tional functioning. As an example, Covic, 

Adamson, Spence, and Howe ( 2003 ) used path 
analysis to determine whether physical disability, 
helplessness, and passive coping would predict 
pain and depression in a sample of 157 patients in 
both cross-sectional and longitudinal models. 
Findings revealed that helplessness and passive 
coping mediated the relationship between physi-
cal disability and future depression and pain. Both 
cross-sectional and longitudinal models accounted 
for signifi cant variability in pain and depression, 
illustrating the central roles of illness beliefs and 
coping in depression among arthritis patients. 

 Chronic disease is a stressor that can leave 
patients feeling depleted cognitively, behavior-
ally, emotionally, and socially. Over a period of 
time, chronic stress strains the biological system 
and social relationships (Kiecolt-Glaser,  1999 ; 
Kiecolt-Glaser et al.,  2003 ). For instance, in 
addition to the interruptions caused by medical 
diffi culties, marriages and romantic partner-
ships become strained as a result of numerous 
changes in family and social systems, thereby 
amplifying the perception of stress and inducing 
feelings of social disconnectedness. For exam-
ple, disability and health care costs create fi nan-
cial burdens for families: patients experience 
changes in sexual desire and functioning; and 
irritable mood and inability to complete house-
hold chores require other family members to 
take on additional responsibilities, thus, rear-
ranging family dynamics. Chronic stress alters 
the sympathetic, neuroendocrine, and immune 
response to acute stress (Pike et al.,  1997 ). 
Chronic psychological stress has been linked to 
negative affective states and clinical depression, 
along with increased disease risk and negative 
health-related outcomes in several diseases, 
including HIV/AIDS, cardiovascular disease, 
and cancer, which are likely the result of physi-
ological and behavioral responses in adjusting 
to, and coping with, stress (Cohen et al.,  2012 ; 
Cohen, Janicki-Deverts, & Miller,  2007 ). 
Moreover, disruptions in sleep, common among 
arthritis patients, further contribute to fatigue, 
infl ammation, increased pain intensity, altera-
tions in dietary habits, and depression (Irwin 
et al.,  2012 ; Nicassio et al.,  2012 ).     
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    The Infl uence of Affective States, 
Coping, and Health Behaviors 
     Depression      affects more than 350 million people 
worldwide and is an independent risk factor for 
early death and the second leading cause of dis-
ability (Symmons et al.,  2000 ). Depression is 
usually recurrent and can present with somatic, 
behavioral, cognitive, and emotional symptoms. 
Individuals with early childhood adversities are 
more vulnerable to developing depression 
because early life experiences may interact with 
other psychological, biological, and environmen-
tal factors that diminish patients’ resilience over 
the lifespan (McEwen,  2012 ). 

 Not surprisingly, depression exacerbates dis-
ease severity, interferes with medical adherence, 
nutrition, and quality of life, and compromises 
the response to medical treatments. Depression, 
along with ethnicity, has been found to signifi -
cantly predict self-reported disease states among 
patients with SLE (Carr et al.,  2011 ). Moreover, 
disease status among those with lupus predicts 
fatigue with helplessness and depression mediat-
ing the association (Tayer, Nicassio, Weisman, 
Schuman, & Daly,  2001 ). Overall, empirical data 
demonstrating that disease activity, health behav-
iors, and mood have direct and indirect associa-
tions with patient outcomes are robust and 
indicate the importance of assessment and treat-
ment of these factors in clinical practice. 

 In addition to mood and immune factors, 
depression has molecular, genetic, social, and 
physiologic correlates and is associated with 
chronic exposure to stress (Slavich & Irwin, 
 2014 ). Patients at risk for depression may have 
some protective factors in reducing both risk and 
severity that can be targeted in treatment. For 
example, those with higher self-effi cacy, social 
support, and social integration are less likely to 
become depressed than those who do not have 
these resources. However, perceived chronic 
stress heightens infl ammation and may play a 
role in the onset of arthritis and depression 
(Slavich & Irwin,  2014 ). 

 What might explain the underlying mecha-
nisms between psychosocial factors, especially 
depression and disease course? Recent theories on 
depression and infl ammation integrate research 

fi ndings on the social–environmental experiences 
to advance conceptualizations of the immunologic 
pathways and risk factors for depression. At the 
forefront of these theories is the social signal trans-
duction theory of depression, which asserts that 
biological responses from social–environmental 
threats and lifelong exposure to stress in particular 
can result in changes in pro-infl ammatory cyto-
kines that can affect behavior, depression, and dis-
ease (Slavich & Irwin,  2014 ). Such changes further 
contribute to a patients’ risk of withdrawing from 
their social network, which intensifi es depressive 
symptoms (Eisenberger, Inagaki, Mashal, & Irwin, 
 2010 ). Relative to patients from upper socioeco-
nomic backgrounds, those from socially and eco-
nomically impoverished backgrounds, as well as 
those with histories of oppression and marginal-
ization, are likelier to have had fewer educational 
and occupational opportunities for economic and 
social advancement, experience greater levels of 
chronic stress and trauma exposure, and reside in 
environments in which resources are lacking that 
could potentially act as stress buffers. 

 In addition to emotional distress and major 
depression, anxiety is common among popula-
tions affl icted with arthritis and may be even 
more prevalent than depression (Murphy, Sacks, 
Brady, Hootman, & Chapman,  2012 ). Negative 
affective states such as anxiety and depression 
are associated with increased pain severity, func-
tional limitations, disrupted sleep cycles, mal-
adaptive coping strategies (e.g., denying the 
severity of illness, smoking, alcohol, and seden-
tary lifestyle), decreased levels of self-effi cacy 
and control of their medical condition, and 
increased utilization of health services. 
Unfortunately, despite the prevalence of depres-
sion and anxiety and their impact on health out-
comes, most patients do not pursue treatment for 
these symptoms and they are not routinely 
assessed for these symptoms by their providers 
(Ang et al.,  2005 ; Dickens, McGowan, Clark- 
Carter, & Francis,  2002 ; Gatchel,  2004 ; Matcham, 
Rayner, & Hotopf,  2013 ; Murphy et al.,  2012 ; 
Nicassio,  2008 ). Thus, depression and anxiety 
often go undetected in clinical care. 

 Health behaviors and coping mechanisms may 
play important roles in immune function in arthritis. 
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Maladaptive  coping and health behaviors  , such as 
smoking, physical inactivity, overconsumption of 
alcohol, and high-fat processed foods have all 
been found to demonstrate direct and indirect 
relationships with disease risk, disability, pain 
sensitivity, and disease activity. For example, 
smoking causes infl ammation and alters immune 
function (Arnson, Shoenfeld, & Amital,  2010 ). 
RA is substantially more common among  smok-
ers than nonsmokers  , and individuals who smoke 
are at increased risk for developing a range of 
medical conditions, including rheumatoid arthri-
tis, cancer, and cardiovascular disease 
(Costenbader, Feskanich, Mandl, & Karlson, 
 2006 ; U.S. Department of Health and Human 
Services,  2014 ). Recent fi ndings indicate that 
smoking, along with genetic factors, increases 
vulnerability to developing arthritic conditions, 
exacerbates sleep problems, and also impairs the 
immune response (Arnson et al.,  2010 ). 

 Lazarus and Folkman ( 1984 ) cite two major 
styles of  coping   when faced with a stressor, 
emotion- focused and problem-focused coping 
that can have a signifi cant impact on psychoso-
cial adjustment. People often choose which type 
of coping to use in response to a stressor based on 
several factors: the level of threat posed by the 
stressor, the type of stressor they are facing, level 
of arousal, the duration of the stressor, and per-
ception of control of the stressor (Penley, Tomaka, 
& Wiebe,  2002 ). Emotion-focused coping is 
based on employing strategies, such as denial, 
distancing, avoidance, and wish-fulfi llment fan-
tasies, to minimize the deleterious effect of a 
stressor. While using these coping styles may be 
advantageous in minimizing emotional distress 
for a short period of time, the use of these strate-
gies over the course of an illness can be maladap-
tive. For example, patients with arthritis who rely 
on denial may delay treatment seeking or fail to 
appreciate the severity of their condition. 

 Importantly,  emotion-focused coping   is asso-
ciated with the development of depression and 
other forms of emotional distress and negative 
 health outcomes   (Penley et al.,  2002 ). In  problem- 
focused coping  , individuals tend to acknowledge 
and confront a stressor directly before exploring 
its sources and ways of modifying the stressor. 

While problem-focused coping strategies may 
not always be feasible if the stressor is not con-
trollable, in general, patients who adopt a 
problem- focused approach are likely to have bet-
ter health outcomes (Penley et al.,  2002 ).      

    Treatment Considerations 

  In addition to structural pathology and tissue 
damage, disease detection, assessment, manage-
ment, and  treatment outcomes   may be further 
affected by numerous factors: individual mate-
rial, and psychological resources, environmental 
exposure to toxins, patient–provider relation-
ships, divergent perspectives of health and etiol-
ogy of symptoms embedded through cultural and 
social norms, and medical knowledge and treat-
ment expectations (Carr & Donovan,  1998 ; 
Felson,  1996 ; Kiecolt-Glaser,  1999 ; McEwen, 
 2012 ). Patients with arthritis often have comor-
bid medical problems such as diabetes, lung 
complications, and heart disease, all of which 
may be adversely impacted by emotional dis-
tress. Not surprisingly then, multidisciplinary 
approaches are needed to optimize treatment out-
comes. Even with the advent of increasingly 
effective medications that can slow deterioration 
of the joints and tissues and provide pain relief, 
the side effects of disease-modifying medications 
can be serious and create other health risks. 
Moreover, a considerable percentage of patients 
do not respond effectively to disease-modifying 
medications. This knowledge further underscores 
the complexities of arthritic conditions and the 
need to broaden traditional treatment approaches 
that rely solely on medication. 

 Because psychosocial (e.g., emotion, cogni-
tion), socio-demographic factors (e.g., socioeco-
nomic status, ethnicity), and health behaviors 
(e.g., nutrition, physical activity, smoking, sleep) 
have both emotional and physiological conse-
quences, the reliance on medication alone to treat 
depression and anxiety is insuffi cient. There is 
already compelling evidence that psychological 
and stress management interventions and other 
mind-body therapies can lead to improvements 
in both psychological well-being and  health 
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outcomes   (Hewlett et al.,  2011 ; Morgan, Irwin, 
Chung, & Wang,  2014 ; Nicassio,  2010 ). 

 Due to the high degree of psychiatric comor-
bidity in arthritis, it is important for clinicians to 
evaluate the psychosocial functioning of patients 
in the rheumatology setting during the fi rst visit 
and on an ongoing basis thereafter (Harris et al., 
 2013 ). Even if symptom severity does not meet 
diagnostic criteria for a psychiatric disorder, 
screenings for sleep quality, sexual functioning, 
and levels of depression and emotional distress 
will highlight the need for potential psychological 
interventions and provide essential data for identi-
fying barriers to effective medical treatment. 

 In conclusion, arthritic conditions have the 
potential to interfere with virtually every domain 
of patients’ lives and exert a stressful impact on 
their families. The biopsychosocial model has 
advanced our ability to develop more sophisticated 
formulations of our patients, appreciate variability 
in their subjective experiences and outcomes, and 
increase awareness on the part of health profes-
sionals that  transdisciplinary care      is a vital compo-
nent to restoring functioning, decreasing disability, 
and improving health outcomes. We recognize, 
more than ever, that medical treatments, while 
imperative, are insuffi cient to address all the fac-
tors that affect  health outcomes   in arthritis or the 
impact of having arthritis. In an effort to help 
patients maximize their functioning and lead pro-
ductive lives, health professionals must embrace 
and investigate the interactions of biological, 
social, psychological, and cultural systems related 
to arthritis and identify factors within those sys-
tems that should be targeted for treatment through 
a  multidisciplinary approach  .     

    Additional Resources 
for Practitioners 

•     International Association for the Study of Pain 
•    www.isap-pain.org      
•   Bone and Joint Decade—Global Alliance for 

Musculoskeletal Health 
•    http://bjdonline.org      
•   Rheumatology News 
•    http://www.imng.com            
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          Introduction 

 A survey by the Centers for Disease Control and 
Prevention conducted between 2007 and 2009 
estimates that one in fi ve U.S. adults has a diag-
nosis of arthritis (CDC,  2010 ). By age 65 and 
older, nearly half of adults will report having 
arthritis (CDC,  2013 ). Although there are over 
100 types of arthritis, the two most common 
forms are osteoarthritis (OA) with an estimated 
27 million affl icted (Lawrence et al.,  2008 ) and 
rheumatoid arthritis (RA) with 1.5 million indi-
viduals (Myasoedova, Crowson, Kremers, 
Therneau, & Gabriel,  2010 ). Most patients and 
clinicians routinely suspect that the pain of arthri-
tis is directly attributable to ongoing peripheral 
damage to joints/bone or to infl ammation. It has 
been evident for some time however, that there 
are no chronic pain conditions in which the 
degree of tissue damage or infl ammation alone 
(e.g., as measured by radiographs, neuroimaging 
techniques, or endoscopy) accurately predicts the 
presence or severity of pain (Phillips & Clauw, 
 2013 ). Thus, while peripheral factors such as 
damage or infl ammation are certainly part of the 
equation, once this information is transferred to 
the central nervous system (CNS), other CNS- 
related factors infl uence the formation of the pain 
percept. The important interface between the 
periphery and the CNS make most forms of 
chronic pain “mixed” pain states where each sys-
tem contributes in varying degrees to the overall 
perception of pain. For any given individual, the 
balance of peripheral and central infl uences is 
likely to be determined by genetic, individual, 
and environmental factors. 

 This chapter begins with a description of pain 
mechanisms and uses nociceptive pain as the 
model of pain that is most relevant for an initial 
understanding of arthritis pain. The chapter then 
describes the mechanisms of central pain aug-
mentation that may further explain cases of 
arthritis pain where there is discordance between 
the degree of observable peripheral damage and 
the magnitude of pain. Finally, the chapter con-
cludes with a brief discussion of treatment 
approaches that may be relevant in addressing 
CNS components of pain.  

    Mechanisms of Pain 

 Throughout history, pain has been attributed to 
various causes including tissue injury, spirits, 
magic, spells, punishment from gods, particles 
entering the body, unbalanced vital fl uids, emo-
tional upset, intense stimulation, fi rings of spe-
cifi c nerve fi bers, nerve fi bers fi ring in specifi c 
patterns, and structural/mechanical abnormalities 
in the body (Perl,  2011 ). The contemporary  defi -
nition of pain   comes from the  International 
Association for the Study of Pain (IASP)   which 
states that  pain   is “An unpleasant sensory and 
emotional experience associated with actual or 
potential tissue damage or described in terms of 
such damage” (IASP,  2015 ). Important to this 
defi nition are the notions that pain is more than 
just a sensory experience and that pain can be 
associated with but is separate from the actual 
bodily damage. 

  Modern biomedical practice  tends   to classify 
pain as being either acute (e.g., short term) or 
chronic (e.g., lasting 3 months or longer) and in 
accordance with body locations (e.g., foot pain, 
back pain, head pain, etc.) or by disease type 
(e.g., cancer pain, arthritis pain, etc.). An alterna-
tive method of classifying pain is by mechanism, 
of which there appear to be three types: nocicep-
tive/infl ammatory, neuropathic, and central. The 
fi rst, nociceptive/infl ammatory is thought to rep-
resent mechanisms associated with an unpleasant 
but adaptive warning of tissue injury (i.e., proper 
functioning of the body’s pain system). The latter 
two, neuropathic and central, refer to damaged or 
aberrant functioning of the pain processing sys-
tem itself that can result in the perception of pain 
that far exceeds actual tissue damage or that can 
occur in the absence of observable injury (Woolf, 
 2004 ,  2011 ).  

    Nociceptive and Infl ammatory 
Pain Mechanisms 

     When functioning properly, nociceptive  pain            
requires a three neuron relay: stimulation of 
nociceptors in the tissues (i.e., fi rst-order neu-
rons), transmission of the signal from the spinal 
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cord to the brain (i.e., second-order neurons), 
and distributed communication to higher cortical 
pathways (i.e., third-order neurons) (Costigan, 
Scholz, & Woolf,  2009 ). At the fi rst stage, there 
are several types of nociceptors designed to 
sense various types of damage. These nocicep-
tors include those capable of detecting damage 
from chemicals (e.g., pH), heat (i.e., ≥45 °C), 
cold (i.e., ≤15 °C), and mechanical sources (e.g., 
pinch, pinprick, crush) (Purves et al.,  2012 ). 
These fi rst-order neurons can either be fast con-
ducting myelinated A-delta neurons (e.g., 
5–30 m/s) or slower unmyelinated C-fi bers (e.g., 
<2 m/s). Both types of nociceptive fi bers have 
afferents in tissue and terminate in the spinal 
cord for subsequent transmission to the brain via 
the second-order neurons (Purves et al.,  2012 ). 
Most of the second-order neurons have terminals 
that include various aspects of the thalamus 
which then activate third-order neurons having 
projections to higher cortical areas responsible 
for encoding intensity and location (i.e., the lat-
eral nociceptive system) and cortical areas 
responsible for affective and autonomic 
responses (i.e., the medial system) (Albe-
Fessard, Berkley, Kruger, Ralston, & Willis, 
 1985 ). The lateral system is composed of areas 
such as the primary sensory cortex (S1), the sec-
ondary sensory cortex (S2), periaqueductal gray 
(PAG), and the posterior insula cortex (p.Insula). 
Again, this system is responsible for the sensory-
discriminative aspects of nociception and of 
interest, lesions or damage to this system do not 
eliminate the ability to experience pain (Price, 
 2000 ). The medial system is composed of the 
anterior cingulate cortex (ACC), the prefrontal 
cortex (PFC), and the anterior insula cortex 
(a.insula). This system is responsible for limbic 
(e.g., affective) arousal, somatomotor and auto-
nomic nervous system activation, as well as the 
evaluation of threat and/or perceived control 
(Price,  2000 ). Finally, a top- down pain inhibi-
tory system operates to suppress nociception 
from lower sources. This system originates in 
higher cortical regions (e.g., PFC, amygdala), 
passes through the PAG and rostral ventromedial 
medulla, and acts to suppress or promote afferent 
nociceptive transmission within the spinal cord 

(Tracey & Mantyh,  2007 ). When functioning 
properly, each of these systems works together 
to detect damage or threat from the periphery 
and prepares the individual to respond appropri-
ately (Lee & Tracey,  2013 ). This whole system 
can work in conjunction with the immune sys-
tem and can be activated by either peripheral or 
central infl ammation to again warn of damage 
and promote opportunities for healing (Fig.  2.1 ) 
(Lee, Nassikas, & Clauw,  2011 ).    

      Rheumatoid Arthritis 
   RA is characterized by  systemic      infl ammation 
that can be related to pain, stiffness, and damage 
to joints. Referring to the model of pain just pre-
sented, there are a number of peripheral drivers 
associated with initiating and maintaining the 
nociceptive cascade in RA including mechanical 
stimulation (e.g., weight bearing and joint move-
ment), nociceptive factors in the synovium or 
synovial fl uids, infl ammatory cytokines (e.g., 
IL-6, TNF), and growth factors (Walsh & 
McWilliams,  2014 ). Biomedical treatment of RA 
often includes direct-acting analgesic agents such 
as  nonsteroidal anti-infl ammatory agents 
(NSAIDs)  , agents that suppress infl ammation 
such as glucocorticoids, DMARDs, and biologics 
(e.g., TNF blockers), and surgical approaches 
such as joint replacement (Walsh & McWilliams, 
 2014 ). For around 25 % of patients however, pain 
does not improve despite the use of anti- 
infl ammatory agents and another 15 % are left 
with pain after completely removing and replac-
ing the joint (e.g., 15 %) (Walsh & McWilliams, 
 2012 ). It is suspected that in these cases, while 
peripheral mechanisms are obviously active, 
there may be other centrally mediated aspects of 
nociception (e.g., higher cortical or descending 
modulatory infl uences) that are also contributing 
prominently to pain perception. For example, in 
studies of RA, subgroups of individuals with RA 
have been identifi ed who have both lowered pain 
thresholds and impaired central descending anal-
gesic activity (Gerecz-Simon, Tunks, Heale, 
Kean, & Buchanan,  1989 ; Hummel, Schiessl, 
Wendler, & Kobal,  2000 ), suggesting more 
involvement of the CNS in maintaining pain for 
these individuals.    

2 Mechanisms of Arthritis Pain
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    Osteoarthritis 
   OA,  found      predominantly in elderly individuals 
(Lee et al.,  2013 ) is characterized by degradation 
to articular cartilage, bone, synovial joint lining, 
and adjacent connective tissue (Zhang, Ren, & 
Dubner,  2013 ). 

 Historically, OA has been considered a pro-
totypic nociceptive pain condition with periph-
eral mechanical and infl ammatory infl uences 
triggering the pain. As such, treatments for OA 
have historically been peripherally focused and 
based upon relieving symptoms through direct-
acting analgesic agents (e.g., NSAIDs), anti- 
infl ammatory (e.g., intra-articular glucocorticoid 
injections), and joint replacement surgery 
(Hassan & Walsh,  2014 ). As in the case of RA 
however, many individuals do not respond to 
these standard interventions (Zhang et al.,  2013 ). 

For example, despite undergoing total knee 
replacement surgery, 44 % of OA patients 
still report pain 3–4 years after surgery, with 
15 % reporting it as severe (Wylde, Hewlett, 
Learmonth, & Dieppe,  2011 ). Failure to respond 
to surgical or peripheral agents draws into ques-
tion whether pain is a direct correlate of damage. 
Population-based studies suggest it is not. These 
studies report that 30–50 % of individuals with 
moderate to severe radiographic changes of OA 
can actually report no pain; whereas 10 % of 
individuals with normal radiographs report mod-
erate to severe knee pain (Creamer & Hochberg, 
 1997 ; Hannan, Felson, & Pincus,  2000 ). As with 
RA, when peripherally directed therapies are 
ineffective with OA, pain might be best attrib-
uted to central pain mechanisms (Hassan & 
Walsh,  2014 ; McDougall & Linton,  2012 ).      

Medial Frontal cortex

Hypo
thalamus

PAG

RVM

Amygdala

Lateral Cortex

Midbrain

Medulla

Spinal Cord

Thalamus

Nociceptor

Ascending Nociceptive Pathways Descending Anti-Nociceptive Pathways

  Fig. 2.1    Afferent  nociceptive      transmission utilizes a 
three neuron relay that involves nociceptors from the 
periphery that terminate in the dorsal horn of the spinal 
cord, get transmitted to higher centers including the thala-
mus, and then proceed to either the lateral or medial noci-
ceptive pathways and structures. Descending pain 

modulation is initiated in the frontal cortex, amygdala, 
and hypothalamus, pass through the periaqueductal gray 
(PAG), and rostral ventromedial medulla (RVM) and ter-
minates again in the spinal cord where it can infl uence 
subsequent ascending nociception       
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    Central Pain Augmentation: 
Terminology 

  The term “central pain”  originally         referred to 
pain from identifi able lesions to the CNS such as 
those following a stroke or spinal cord injury. 
The term “central” was used to differentiate this 
type of nerve damage from peripheral nerve 
damage (i.e., neuropathic pain—such as trauma 
or diseases like diabetic neuropathy). More 
recently, however, the meaning of the term “cen-
tral pain” has been expanded to describe any 
CNS dysfunction or pathology that may be con-
tributing to the development or maintenance of 
chronic pain (Williams & Clauw,  2009 ) and is 
perhaps better termed “centralized pain” to 
describe pain that is infl uenced predominantly 
by the CNS. 

 Another term that often shares a similar mean-
ing to centralized pain  is   “central sensitization.” 
Central sensitization originally referred to a very 
specifi c spinal mechanism that could account for 
pain perception exceeding what would be 
expected from peripheral tissue damage alone 
(Woolf & Thompson,  1991 ). In experimental 
studies, central sensitization has been characterized 
by the presence of tactile allodynia, secondary 
punctuate/pressure hyperalgesia, temporal sum-
mation, and sensory after effects (Woolf,  2011 ). 
Clinically, the hypersensitivity of central sensiti-
zation has been described as being disproportion-
ate to the nature and extent of any injury (i.e., not 
nociceptive pain) and not being attributable to 
lesions or damage within the CNS (i.e., not neu-
ropathic pain). Phenotypic characteristics of cen-
tral sensitization include a widespread pain 
distribution, allodynia and/or hyperalgesia, and 
may include general hypersensitivity of all senses 
and perceptual systems (e.g., pressure, chemi-
cals, heat/cold, stress, emotions, and mental load) 
(Nijs, Malfl iet, Ickmans, Baert, & Meeus,  2014 ; 
Woolf,  2014 ). 

 CNS factors provide “gain” (using an electro-
physical analogy) by which peripheral nocicep-
tion is augmented or diminished in the 
determination of whether the nociceptive infor-
mation is salient and subsequently painful 
(Legrain, Iannetti, Plaghki, & Mouraux,  2011 ). 

In  nociceptive pain      states, this gain appears to 
operate at a set point that facilitates a fairly good 
correspondence between the degree of tissue 
damage and the intensity of pain. In aberrant cen-
tral pain states, this correspondence can be mis-
matched such that seemingly innocuous stimuli 
are experienced as being painful. A number of 
neurotransmitters and centrally mediated pro-
cesses appear to be involved in determining this 
set point (Clauw,  2014 ). 

 In the next section of this chapter, we refer to 
pain arising from a predominance of CNS infl u-
ences (e.g., set point, sensory augmentation, 
salience, and central sensitization) as “central-
ized pain.” In referring to centralized pain mech-
anisms, we also acknowledge that most forms of 
arthritis pain will be “mixed pain states” (i.e., 
incorporating a balance of peripheral and central 
drivers) (Phillips & Clauw,  2013 ).   

    Centralized Pain: Characteristics 
and Mechanisms 

  Centralized pain, as  defi ned   here, was originally 
thought to be confi ned to individuals with idio-
pathic or functional pain syndromes, such as 
fi bromyalgia (FM), headache, irritable bowel 
syndrome (IBS), temporomandibular joint disorder 
(TMD), and interstitial cystitis (IC) (Clauw et al., 
 1997 ; Hudson & Pope,  1994 ). These pain syn-
dromes have been shown to be familial/genetic, 
as they strongly coaggregate within individuals 
and within families (Diatchenko, Nackley, Slade, 
Fillingim, & Maixner,  2006 ; Williams & Clauw, 
 2009 ). The symptoms experienced by individuals 
with centralized pain syndromes have been well 
characterized and consist of multifocal pain (with 
a high current and lifetime history of pain in 
many bodily regions), and a cluster of cooccur-
ring somatic symptoms (i.e., fatigue, sleep distur-
bances, diffi culties with thinking/memory) 
(Warren et al.,  2009 ; Williams & Clauw,  2009 ). 
We know now that these central infl uences are 
not just limited to individuals with conditions 
like FM but can infl uence pain perception for a 
variety of chronic pain states  under   a “mixed-
pain state” model.  
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    Multifocal Pain and Cooccurring 
Somatic Symptoms 

   Being prone to pain augmentation via central 
infl uences (i.e., having a low set point for pain) 
is a lifelong condition usually beginning in 
young adulthood and manifested by multiple 
prolonged pain experiences occurring in many 
different body regions and over many different 
time periods (Tracey & Bushnell,  2009 ; 
Williams & Clauw,  2009 ; Woolf,  2011 ). Over a 
lifetime, such individuals tend to accumulate 
multiple diagnostic labels associated with vari-
ous regions of the body; but in all likelihood, 
aberrant central pain mechanics underlie much 
of this symptomatology. 

  Multifocal pain      is thought to be related to 
pathophysiologic excitatory neurotransmitter 
activity such as high substance P and high gluta-
mate levels in cortical structures associated with 
afferent pain processing (i.e., part of the “gain” in 
determining the central pain set point). In addi-
tion, descending pain inhibitory pathways depend 
upon adequate levels of norepinephrine, GABA, 
or serotonin, which in centralized pain conditions 
tend to be low (i.e., also enhancing the “gain” 
that determines the set point for pain) (Clauw, 
 2014 ; Williams & Clauw,  2009 ). 

 While the aforementioned neurotransmitters 
are critical to pain perception, they also mediate 
the symptoms that can accompany multifocal pain 
such as fatigue, sleep diffi culties (e.g., insomnia or 
nonrefreshing sleep), thinking and memory prob-
lems, and mood disturbances (Bannister, Bee, & 
Dickenson,  2009 ; Fukuda et al.,  1997 ,  1998 ; 
Williams & Clauw,  2009 ). The broader role of 
these neurotransmitters in both multifocal pain 
and in these cooccurring symptoms is best sup-
ported by the fact that when centrally acting anal-
gesics such as serotonin–norepinephrine reuptake 
inhibitors (SNRIs), gabapentinoids, tricyclics, or 
gamma-hydroxybutyrate are effective in patients 
suspected of having centralized pain involve-
ment, these drugs also lead to improvements in 
one or more of these other symptom domains 
(Fishbain, Detke, Wernicke, Chappell, & 
Kajdasz,  2008 ; Russell et al.,  2011 ; Tzellos et al., 
 2010 ). Thus, the assessment of these cooccurring 

symptoms is useful in identifying the presence 
of a centralized pain state and for identifying 
likely responders to pharmacological therapies 
targeting centralized pain states (Aaron, Burke, 
& Buchwald,  2000 ; Arnold et al.,  2012 ; Williams 
& Clauw,  2009 ).    

    Hyperalgesia 

   Another hallmark characteristic of centralized 
pain conditions is the presence of diffuse hyper-
algesia identifi able using quantitative sensory 
testing (QST) and corroborated by functional 
neuroimaging (Clauw,  2009 ; Diatchenko, 
Nackley, Slade, Fillingim, et al.,  2006 ; Tracey & 
Bushnell,  2009 ; Woolf,  2011 ). Key to under-
standing the relevance of hyperalgesia in central-
ized pain states is the term “diffuse” which 
emphasizes the point that  hyperalgesia      is not con-
fi ned to a location of injury per se; but rather, is 
present over noninjury sites as well. 

 Within both the general population and within 
chronic pain conditions, sensory sensitivity is 
normally distributed with some individuals hav-
ing higher pain thresholds and others having 
lower pain thresholds. A low pain threshold is 
disproportionately seen in those individuals with 
a centralized pain condition (Coghill, McHaffi e, 
& Yen,  2003 ; Diatchenko, Nackley, Slade, 
Fillingim, et al.,  2006 ; Gibson, Littlejohn, 
Gorman, Helme, & Granges,  1994 ; Giesecke, 
Gracely, et al.,  2004 ; Giesecke, Reed, et al.,  2004 ; 
Gwilym et al.,  2009 ; Kashima, Rahman, Sakoda, 
& Shiba,  1999 ; Kosek, Ekholm, & Hansson, 
 1995 ; Leffl er, Hansson, & Kosek,  2002 ; Maixner, 
Fillingim, Booker, & Sigurdsson,  1995 ; Tracey 
& Bushnell,  2009 ; Whitehead et al.,  1990 ; 
Williams & Clauw,  2009 ) but can occur in other 
pain states (e.g., OA and RA) where subgroups of 
individuals display more of a “mixed-pain state” 
presentation (Gerecz-Simon et al.,  1989 ; Hummel 
et al.,  2000 ). 

 The baseline presence of hyperalgesia has 
also been shown to be an important risk factor 
for a number of adverse pain outcomes, includ-
ing predicting the subsequent intensity of an 
acute painful experience, predicting increased 
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analgesic requirements following surgery, and 
the subsequent transition from an acute to a 
chronic pain state (Arendt-Nielsen & Yarnitsky, 
 2009 ; Granot et al.,  2008 ; Yarnitsky et al.,  2008 ). 
This latter phenomenon (i.e., the transition from 
an acute to chronic pain state) was fi rst demon-
strated in a study by Diatchenko and colleagues, 
who performed a longitudinal study of 202 young 
pain- free women, and followed them for 2 years 
with the outcome of interest being those who 
developed new onset TMD (Diatchenko et al., 
 2005 ). In this study, an individual’s pain threshold 
at baseline (i.e., while completely asymptomatic) 
was a strong predictor of who would later develop 
TMD. In fact, those with a lower pain threshold 
while asymptomatic were three times more likely 
to develop TMD in the future than individuals 
with higher pain thresholds. 

 The above study raises the question of what 
might determine an asymptomatic baseline 
threshold for pain. In addition to demonstrating 
the importance of hyperalgesia in predicting the 
onset of new pain, this same TMD study was 
among the fi rst to highlight the strong role that 
certain genes play in turning up the “gain” on 
pain processing (Diatchenko et al.,  2005 ; 
Diatchenko, Nackley, Slade, Bhalang, et al., 
 2006 ; Diatchenko, Nackley, Slade, Fillingim, 
et al.,  2006 ).    

    Genetics of Centralized Pain States 

   While several rare instances of  single      gene muta-
tions associated with pain exist (Cox & Wood, 
 2013 ; Eijkelkamp et al.,  2012 ), most instances of 
pain perception stem from polygenetic infl uences 
(Denk, McMahon, & Tracey,  2014 ). The genetic 
loci most associated with pain are those involving 
neurotransmitter systems (e.g., COMT, OPRM1, 
GCH1, 5HTR2A, ADRB2), ion channel functions 
(e.g., KCNS1, CACNA2D3), and immune func-
tioning (IL1, TNF) (Denk et al.,  2014 ; Mogil, 
 2012 ). In centralized pain states, genetic factors 
associated with metabolism or transport of 
monoamine compounds associated with sensory 
processing (e.g., heightened sensory sensitivity) 
and/or affective vulnerability and stress appear 

to be the most relevant in predicting the onset 
and maintenance of the condition (Buskila, 
 2007 ; Diatchenko, Nackley, Slade, Fillingim, 
et al.,  2006 ). 

 A number  of   environmental “stressors” have 
also been associated with centralized pain states. 
These include early life trauma, physical trauma, 
certain infections such as Hepatitis C, Epstein–
Barr virus, parvovirus, Lyme disease, emotional 
stress, and other regional pain or autoimmune 
disorders (Ablin & Clauw,  2009 ; Buskila, 
Neumann, Vaisberg, Alkalay, & Wolfe,  1997 ; 
Clauw & Chrousos,  1997 ). While these studies 
are informative, there does not appear to be any 
singular “cause” of centralized pain conditions; 
rather, in a genetically predisposed individual 
(i.e., someone predisposed to sensory hypersen-
sitivity and/or affective vulnerability), any of 
these stressors can act as a temporary trigger for 
the subsequent development of the condition. 
The role of genetic predisposition is important 
given that in nonpredisposed individuals (i.e., 
90 % of individuals), these same stressors tend to 
resolve and individuals regain their baseline state 
of health.    

    Conditioned Pain Modulation 

   As stated, there are central mechanisms that can 
infl uence the perception of pain.  Conditioned 
pain modulation (CPM)      or as it was previously 
labeled  DNIC   (i.e., diffuse noxious inhibitory 
controls) refers to studying the integrity of the 
descending endogenous analgesic pathways. 
CPM currently holds great promise as a means of 
“segmenting” individuals with chronic pain into 
those with and those without a central predomi-
nance to their pain. 

 The integrity of the pathway and the magni-
tude of pain inhibition can be tested experimen-
tally by using two separate painful stimuli and 
observing how the experience of the fi rst reduces 
the perceived intensity of the second. CPM is a 
powerful analgesic effect and is observed in 
80–90 % of healthy individuals. It is attenuated 
or absent, however, in 60–80 % of individuals 
with centralized pain conditions (e.g., FM or IBS) 

2 Mechanisms of Arthritis Pain



28

(Edwards, Ness, Weigent, & Fillingim,  2003 ; 
Julien, Goffaux, Arsenault, & Marchand,  2005 ; 
Kosek & Hansson,  1997 ; Le Bars, Villanueva, 
Bouhassira, & Willer,  1992 ; Pud, Granovsky, & 
Yarnitsky,  2009 ; Wilder-Smith & Robert-Yap, 
 2007 ). Both CPM (i.e., descending pain modula-
tion) and hyperalgesia (i.e., ascending pain pro-
cessing) appear to be unique characteristics of 
centralized pain and are not seen in other condi-
tions that hold high comorbidities with chronic 
pain such as depression (Giesecke et al.,  2005 ; 
Normand et al.,  2011 ).   

    Neuroimaging Studies 
   Perhaps some of  the      strongest evidence pointing 
to aberrant central mechanisms playing a pre-
dominant role in centralized pain states comes 
from functional, chemical, and structural neuro-
imaging studies. To date, numerous studies have 
shown signifi cantly increased neuronal activity in 
pain processing regions of the brain when indi-
viduals with central pain states are exposed to 
stimuli that healthy individuals fi nd innocuous 
(Cook et al.,  2004 ; Giesecke, Gracely, et al., 
 2004 ; Gracely, Petzke, Wolf, & Clauw,  2002 ; 
Naliboff et al.,  2001 ). Such fi ndings have been 
used to support the notion that patients’ reports of 
pain to innocuous stimuli actually correspond 
with cortical pain processing activity rather than 
being attributable to biases in pain reporting or to 
hypervigilance on the part of the patient. 

 Neuroimaging studies have also helped to 
identify the separate but critical roles of both the 
sensory pathways and the affective pathways in 
creating a unifi ed perception of pain. For exam-
ple, within a single brain region such as the 
insula, the posterior insula is more involved in 
sensory processing whereas the anterior insula is 
more involved in affective processing. Even the 
left-to-right balance of insular activity may be 
associated with the emotional valence of pain 
(Craig,  2003 ). Recent studies also suggest that 
the balance between sensory and affective 
dimensions of pain do not remain stable even 
within the same individual, with the same injury, 
over time. For example, an initial injury may 
appear with the cortical signature of a sensory 
event; however with chronicity, pain can take on 

a cortical signature more closely resembling an 
emotion (Hashmi et al.,  2013 ). This may be why 
attempts to treat chronic pain in the same way as 
acute pain (e.g., with peripherally acting agents) 
often fail (Lee et al.,  2011 ).      

    Mechanism-Based Treatment 

   Historically, medical treatment of  arthritis      has 
focused upon treating the underlying disease 
process, which as stated, may or may not share 
a close relationship with pain. As such, the most 
common medical approach to arthritis pain is 
the use of nonsteroidal anti-infl ammatory drugs 
(NSAIDs) or surgery. When patients with arthritis 
are nonresponsive to such pain treatment, they 
may have a stronger central driver of pain. 
This can be identifi ed by the characteristics 
reviewed earlier in this chapter (e.g., chronic 
multifocal pain, multiple comorbid centrally 
mediated somatic symptoms, diffuse hyperalge-
sia, attenuated CPM, and ruling out nociceptive 
and neuropathic mechanisms). Given that cen-
tral mechanisms act to enhance the gain on 
nociception, interventions that calm the CNS 
and/or restore balance within afferent and 
descending inhibitory pathways hold promise of 
being benefi cial (Woolf,  2011 ). These treat-
ments could be either biomedical or nonphar-
macological in nature. 

 Examples of pharmacological interventions 
that have shown benefi t in centralized pain con-
ditions such as FM include tricyclic antidepres-
sants (TCAs), SNRIs, and alpha-2 delta ligands. 
TCAs have many actions but are generally 
thought to exert their analgesic effects by inhibit-
ing the reuptake of serotonin and norepinephrine. 
While a number of studies offer support for the 
use of TCAs in FM (Nishishinya et al.,  2008 ), far 
fewer have examined their use in OA or 
RA. Those that have, however, tend to report sig-
nifi cant reductions in pain (Ash, Dickens, Creed, 
Jayson, & Tomenson,  1999 ; Chuck, Swannell, 
House, & Pownall,  2000 ; Frank et al.,  1988 ; 
Gringras,  1976 ; Macfarlane, Jalali, & Grace,  1986 ; 
Sarzi Puttini et al.,  1988 ) that are independent 
of improvements in depression (Ash et al.,  1999 ; 
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Macfarlane et al.,  1986 ). A drawback of using 
this class of medication in arthritis patients, how-
ever, are the well-known side effects of this class 
of drugs which can include dizziness and seda-
tion, blurred vision, constipation, and dryness of 
mouth. SNRIs act similarly to TCAs but tend to 
be more selective and have fewer side effects 
than TCAs. By selectively increasing the amount 
of available norepinephrine and serotonin, SNRIs 
are thought to help restore the functioning of the 
descending pain inhibitory pathway in central-
ized pain states (Lee et al.,  2011 ). At least one 
clinical trial has supported the use of SNRIs in 
the management of OA pain (Chappell et al., 
 2009 ) but as of this writing, none have been con-
ducted with RA pain. Finally, alpha-2 delta 
ligands are anticonvulsants and have been used 
successfully in the treatment of neuropathic pain 
conditions. This class of medication interferes 
with the release of pain-promoting neurotrans-
mitters such as glutamate, noradrenaline, sero-
tonin, and substance P. Clinical trials using this 
class of anticonvulsant in patients with central 
pain states have also demonstrated improvements 
in pain severity (Crofford et al.,  2005 ,  2008 ). 

 The three most strongly supported nonphar-
macological interventions for centralized pain 
states are education, cognitive-behavioral ther-
apy (CBT), and exercise (Goldenberg,  2008 ; 
Goldenberg, Burckhardt, & Crofford,  2004 ). 
These nonpharmacological interventions tend to 
have treatment responses that equal or even 
exceed the magnitude of response found with 
pharmacological agents (Clauw,  2014 ). Over 80 
studies support the use of exercise in central pain 
states with most showing improvements in pain 
intensity, improved functional status, and/or 
improvements in associated symptoms (Hassett 
& Williams,  2011 ). The type of exercise can 
vary (e.g., aerobic, strength training, fl exibility 
training), with some evidence that pool-based 
exercise may be slightly more advantageous 
given reductions in weight bearing (Brosseau 
et al.,  2008a ,  2008b ; Hauser et al.,  2010 ). CBT 
has been used successfully with psychiatric con-
ditions (e.g., anxiety and depression) (Hofmann 
& Smits,  2008 ; Twomey, O’Reilly, & Byrne, 
 2015 ) as well as in medical conditions such as 

cardiovascular disease (Lundgren, Andersson, & 
Johansson,  2015 ), diabetes (Pal et al.,  2014 ), 
asthma (Creer,  2008 ), obesity (Van Dorsten & 
Lindley,  2011 ), tinnitus (McKenna, Handscomb, 
Hoare, & Hall,  2014 ), and insomnia (Wang, 
Wang, & Tsai,  2005 ). While the specifi c skills 
taught in each variation of CBT can differ, each 
version is grounded in shared psychological 
principles of behavioral change (e.g., operant 
and classical conditioning), social learning the-
ory, and approaches for modifying thoughts, 
beliefs, and attributions about illness. This form 
of therapy, which incorporates elements of 
education, has been found to be benefi cial in 
reducing pain and improving function in central-
ized pain conditions (Glombiewski et al.,  2010 ; 
Rossy et al.,  1999 ) as well as in OA and RA 
(Keefe & Caldwell,  1997 ; Keefe et al.,  1991 ).    

    Conclusions 

 The diagnosis and treatment of arthritis has long 
assumed a 1:1 relationship between observable 
injury/damage and the magnitude of pain. More 
recently however, we have learned that CNS fac-
tors play an important role in determining how 
peripheral nociceptive stimuli are evaluated cen-
trally with the resulting experience of pain either 
being in accordance with tissue damage (i.e., 
nociceptive pain) or augmented (i.e., predomi-
nance of CNS factors). Given that treatments 
need to be matched to active mechanisms, it is 
becoming increasingly clear that clinicians must 
recognize the balance of pain mechanisms that 
may accompany any given pain condition. Even 
in conditions such as OA and RA where the 
peripheral mechanisms are fairly well under-
stood, there remains a sizable subset of individu-
als with prominent central drivers associated with 
their pain (Lee et al.,  2014 ; Murphy, Lyden, 
Phillips, Clauw, & Williams,  2011 ). When cen-
tral factors are present, both pharmacological and 
nonpharmacological interventions that calm the 
CNS (sensory, affective, and cognitive centers) 
need to be considered in order to optimally man-
age the condition. This integrated conceptualiza-
tion of the factors that contribute to and maintain 
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arthritis pain is apt to lead to a more insightful 
understanding of how pain is manifested in 
 individual patients and to effi cacious, biopsycho-
social treatment interventions.     
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            Coping with Pain in Chronic 
Disease: Arthritis 

 When individuals are  diagnosed   with a chronic 
disease, they must learn new behaviors or strat-
egies to cope with their disease and its symp-
toms. For optimal coping or management of 
chronic disease, new behaviors and strategies 
must become part of the individual’s ongoing 
lifestyle and not just a temporary change. For 
many chronic diseases, persistent pain is a cen-
tral or peripheral symptom that can have a 
major negative impact on one’s quality of life. 
Arthritis is a chronic disease in which the hall-
mark symptom is pain that can be persistent 
and interfering (Keefe et al.,  1987 ). The ability 
of patients to cope with their arthritis pain can 
have a signifi cant impact, for better or worse, 
on their pain as well as their overall quality of 
life (Keefe et al.,  1987 ). 

 Arthritis is infl ammation of a joint or a num-
ber of joints and is the most common cause of 
disability in the United States. The main symp-
toms of arthritis are joint pain and stiffness. The 

information in this chapter will focus on the most 
common types of arthritis, which are  osteoar-
thritis (OA)   and rheumatoid arthritis (RA)   . 
Osteoarthritis affects over 27 million Americans 
(Hootman & Helmick,  2006 ; Murphy & Nagase, 
 2008 ). OA results from mechanical stresses on 
the joints and is most common in the hands, 
knees, and hips. RA is an autoimmune disease 
that causes pain stiffness, swelling, and limited 
range of motion; RA infl ammation can also affect 
organs such as the eyes or lungs. It is estimated 
that more than 1.3 million Americans have RA 
(Hootman & Helmick,  2006 ). Both OA and RA 
are chronic diseases and most individuals diag-
nosed with OA or RA experience signifi cant pain 
or at least intermittent pain due to their arthritis 
(Cojocaru et al.,  2010 ). 

 While the most common treatment approach 
to arthritis and arthritis pain is biomedical, 
increasing evidence suggests that using an inte-
grated biopsychosocial treatment approach may 
provide an individual with arthritis pain the high-
est likelihood of being able to positively cope 
with the disease’s persistent pain and pain-related 
disability. The degree to which individuals can 
positively cope with arthritis pain can impact 
their overall quality of life. Individuals who have 
persistent arthritis pain can learn adaptive coping 
strategies (e.g., learn new behaviors such as pacing 
activity, modify expectations) or engage in mal-
adaptive coping strategies (e.g., being sedentary, 
negative thinking, reliance on others); research 
has demonstrated that how individuals cope with 
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their arthritis pain can impact the intensity of 
their pain, the degree to which interferes with 
quality of life, and even their overall disease sta-
tus (Affl eck et al.,  1992 ; Jensen, Turner, & 
Romano,  2001 ; Lame et al.,  2005 ). 

 In this chapter, we will begin by describing 
arthritis pain coping within a biopsychosocial 
framework and examine biological, psychologi-
cal, and social factors that have been related to an 
individual’s ability to cope with arthritis pain. 
Next, we will describe psychosocial interven-
tions that have been shown to improve individu-
als’ abilities to cope with their arthritis pain. We 
will then discuss strategies for assessing coping 
with arthritis pain and when and how psychoso-
cial interventions can be implemented to improve 
arthritis pain coping. Finally, we will suggest 
several areas that remain to be fully understood 
regarding coping with arthritis pain and pain- 
related disability.  

    Biopsychosocial Factors Related 
to Pain Coping 

 Understanding arthritis pain coping and the treat-
ment of arthritis are increasingly guided by a bio-
psychosocial perspective due to growing evidence 
that a person’s overall well-being is infl uenced by 
biological, psychological, and social factors. In 
fact, treating arthritis as only biological (or only 
psychological or social) in etiology is considered 
by many to be inadequate because arthritis symp-
toms are multifaceted in nature. Pain is the hall-
mark symptom of arthritic diseases, and while 
medications can be very helpful in managing 
pain, research suggests that analgesic therapies 
alone do not eliminate an individual’s pain (Keefe, 
Shelby, & Somers,  2010 ; Kidd, Langford, & 
Wodehouse,  2007 ). A biopsychosocial approach 
to treatment is considered favorable because a 
person’s psychological (e.g., depression, irritabil-
ity) and social (e.g., social support) well-being 
can account for signifi cant variance in the experi-
ence of pain and the degree to which pain inter-
feres with daily functioning. 

 There is evidence of a strong relationship 
between biopsychosocial factors and the course 

of arthritis. Patients with arthritis who have 
increased physiological (e.g., joint deterioration) 
or biological markers (e.g., c-reactive protein 
(CRP) of disease, high levels of psychological 
distress, maladaptive coping, and/or low levels of 
social support) tend to have more persistent and 
intense physical symptoms and increased diffi -
culty coping with arthritis. Moreover, living with 
a chronic disease such as arthritis can lead to 
feelings of depression and anxiety, and overall 
increased stress (Covic et al.,  2012 ; Keefe et al., 
 2002 ; Lefebvre et al.,  1999 ; Yelin & Callahan, 
 1995 ). Here we describe the prominent biologi-
cal, psychological, and social factors related to 
pain coping in arthritis patients. 

    Biological Factors 

 The underlying biological factors that contribute 
to arthritis pain and individuals’ abilities to cope 
are complex and can be diffi cult to treat. Chronic 
infl ammation and degeneration of bone and carti-
lage can cause damage to joints, tendons, and 
ligaments. This swelling, stiffness, and joint 
deterioration result in immobility, discomfort, 
and persistent pain. The biomedical model is 
most commonly used to understand and treat 
arthritis pain symptoms (Keefe, Abernethy, & 
Campbell,  2005 ; Turk & Melzack,  2011 ). With a 
focus on pain and methods of pain relief, the bio-
medical model aims to manage pain symptoms 
by modifying biological mechanisms that con-
tribute to pain (Keefe et al.,  2005 ; Turk & 
Melzack,  2011 ). 

 From a biomedical perspective, blood tests 
(e.g., hematocrit and hemoglobin counts, white 
blood cell and platelet counts), X-rays, and mag-
netic resonance imaging (MRI) are often used in 
combination to diagnose and defi ne arthritic condi-
tions. Based on disease progression and symptom 
severity, results inform treatment decision-making 
and can also provide information on how well a 
patient may be responding to treatment. 

 Traditional biomedical treatments emphasize 
the use of pharmacologic and surgical interven-
tions (Keefe et al.,  2005 ; Turk & Melzack,  2011 ). 
Due to advances in its effectiveness, medication 
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has become the mainstay of arthritis pain man-
agement as it reduces disease activity, eases pain, 
and increases mobility. Analgesic therapies, 
including acetaminophen and opioids, are the 
most common forms of medication prescribed to 
arthritis patients with persistent pain. Nonsteroidal 
anti-infl ammatory drugs are also used to reduce 
swelling and stiffness and provide pain relief. 
Additional medication treatments include steroi-
dal injections and topical pain relievers. Although 
a traditional method of pain management, these 
medications have side effects that can be burden-
some and diffi cult for patients to tolerate, which 
increases arthritis patients’ overall coping burden 
(Keefe et al.,  2005 ; Turk & Melzack,  2011 ; van 
Laar et al.,  2012 ). Biologic agents, such as Enbrel 
and Humira, are a new class of drugs that are 
genetically engineered to copy the effects of sub-
stances naturally made by the body’s immune 
system. Given by injection under the skin or by 
intravenous infusion, biologics are designed to 
slow disease progression in patients with infl am-
matory arthritis conditions (Curtis & Singh, 
 2011 ). Although they work quickly to relieve 
symptoms and improve physical function, bio-
logic agents are also associated with immunosup-
pressive effects creating risk for infections and 
other health problems (Curtis & Singh,  2011 ; 
Scheinfeld,  2005 ; Schiff et al.,  2006 ). Surgical 
treatments for arthritis pain include joint replace-
ment or stabilization to target pain and increase 
use and mobility. Similar to medication regi-
mens, surgical treatments are not without risk. 
When deciding whether surgical treatment is an 
appropriate avenue, patients are encouraged to 
consider factors such as anesthesia, surgical 
risks, hospitalization, and the recovery phase, 
including the potential for physical therapy and 
rehabilitation (Keefe et al.,  2005 ; Turk & 
Melzack,  2011 ). 

 Biological factors that infl uence pain coping 
include the disease process, physiological stress 
associated with chronic illness, and side effects 
of treatment (Gatchel et al.,  2007 ; Keefe et al., 
 2002 ; Somers et al.,  2009 ). Biological factors 
associated with the disease process include 
infl ammation marked by CRP, cartilage damage, 

and joint degeneration (Keefe et al.,  2002 ). CRP 
is a biological marker of arthritis disease activ-
ity—elevated levels of CRP refl ect infl ammation 
and pain fl are up (Shadick et al.,  2006 ). Higher 
levels of CRP have also been found to be associ-
ated with increased risk for psychological dis-
tress and depression (Wium-Andersen et al., 
 2013 ). Increases in tissue damage and joint 
infl ammation lead to increased stiffness and dis-
comfort, and decreased range of motion. These 
biological changes signifi cantly interfere with 
one’s ability to maintain an active lifestyle and 
engage in meaningful activities, ultimately lead-
ing to functional and social limitations. Due to 
the level of suffering and disability caused by the 
disease process, patients learn to adopt a more 
sedentary lifestyle in an attempt to minimize or 
avoid pain (Gatchel et al.,  2007 ; Somers et al., 
 2009 ). Inactivity is a  maladaptive coping strategy   
that is related to poor health outcomes and per-
petuates diffi culty coping; low levels of physical 
activity lead to weight gain and decreased muscle 
strength, two factors known to increase arthritis 
pain (Somers et al.,  2009 ). Furthermore, the 
deconditioning (a biological response) that 
results from low levels of physical activity can 
exacerbate pain, muscle weakness, and diffi culty 
tolerating activity (Keefe et al.,  2002 ). 

  Treatment side effects   are other biological 
factors that infl uence an individual’s pain cop-
ing experience. For traditional analgesic treat-
ments, common side effects can be diffi cult to 
tolerate, and prolonged use can have adverse 
effects, including gastrointestinal problems and 
weight gain, further impacting an individual’s 
pain coping experience (Somers et al.,  2009 ; 
van Laar et al.,  2012 ). Issues with medication 
compliance may arise as a result of adverse side 
effects and have the potential to produce bio-
logical changes, which, in turn, infl uence pain 
symptoms (Keefe et al.,  2002 ). Each of these 
biological and physical factors represents a 
stressor that challenges a person’s ability to 
cope with pain, has the potential to lead to poor 
coping, and ultimately impacts social and psy-
chological well-being, and overall quality of life 
(Irwin et al.,  2012 ; Katz,  1998 ).  
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    Psychological Factors 

    Depression and Anxiety 
 Individuals with arthritis may experience anxi-
ety and depression symptoms due to persistent 
disease- related pain and other symptoms, ongo-
ing medical appointments and treatment, life-
style changes, and other factors associated with 
coping with a chronic illness (Katz & Yelin, 
 1993 ,  1995 ; Keefe et al.,  2002 ). Many studies 
have identifi ed a strong relationship between 
psychological and biological factors (Keefe 
et al.,  2010 ). For example, pain and other 
increases in disease activity (e.g., infl ammation) 
can infl uence the occurrence, frequency, and 
severity of anxiety and depression symptoms, 
which, in turn, can lead to increased pain and 
other disease-related symptoms (Keefe et al., 
 2010 ). Studies have found that pain is one of the 
strongest predictors of depression in RA patients 
(Covic et al.,  2006 ; Isik et al.,  2007 ; Wolfe & 
Michaud,  2009 ). Research has also shown that 
elevated levels of CRP are associated with 
increased risk for psychological distress and 
depression (Wium-Andersen et al.,  2013 ). The 
prevalence of anxiety and depression in a group 
of RA patients was found to be up to 70 % com-
pared to only 7 % in a healthy age- and sex-
matched control group, suggesting psychological 
distress is highly prevalent among those with 
arthritis disorders (Isik et al.,  2007 ). Anxiety and 
depression symptoms can negatively impact 
individuals’ pain experiences and interfere with 
their abilities to cope effectively with pain. 
Individuals with chronic illness, such as arthritis, 
and comorbid anxiety and depression are more 
likely to experience increased symptom burden, 
functional impairment, decreased quality of life, 
and poor adherence to self-care regimens, all of 
which can lead to poor coping (Katon,  2011 ; 
Katz,  1998 ). Psychosocial interventions for 
patients with persistent disease-related pain tar-
get anxiety and depression symptoms with the 
goal of reducing these symptoms and their 
impact on pain, overall psychosocial function-
ing, disease management, and pain coping 
(Somers et al.,  2009 ).  

    Self-Effi cacy for Pain Management 
 Self-effi cacy has been consistently shown to be an 
important factor in shaping an arthritis patient’s 
pain coping experience. Self-effi cacy is broadly 
conceptualized as having a sense of mastery in a 
specifi c domain. As defi ned by Bandura, per-
ceived self-effi cacy refers to individuals’ beliefs 
about their capabilities to produce effects; self-
effi cacy is thought to be domain-specifi c rather 
than a general construct (Bandura et al.,  1988 ). 
Self-effi cacy for pain control refers specifi cally to 
the confi dence of individuals in their ability to 
control pain related to their disease (Somers, 
Kurakula, Criscione-Schreiber, Keefe, & Clowse, 
 2012 ; Somers, Wren, & Shelby,  2012 ). Arthritis 
patients who have low levels of self-effi cacy for 
pain control report higher levels of pain and func-
tional impairment (Somers et al.,  2009 ). Self-
effi cacy for managing pain and other symptoms 
may be especially important for individuals cop-
ing with arthritis diseases because self-effi cacy 
can markedly infl uence whether patients attempt 
to self-manage their disease and whether they 
persist in their self-management efforts in the 
face of challenges (Somers, Kurakula, et al., 
 2012 ; Somers, Wren, et al.,  2012 ). 

 In a study of RA patients, researchers found 
that even when controlling for disease severity, 
patients with higher self-effi cacy for pain and 
other arthritis symptoms were more likely to 
experience less pain and better physical function-
ing (Somers et al.,  2010 ). Another study found 
that for RA patients, the magnitude of treatment- 
related improvements in pain and joint infl amma-
tion, and psychosocial functioning, was correlated 
with the degree of self-effi cacy enhancement and 
that perceived self-effi cacy was accompanied by 
reductions in negative affect (O’Leary et al., 
 1988 ). This study also showed that self-effi cacy 
to manage pain was positively related to objec-
tive biomarkers including levels of function 
immunity (i.e., suppressor/cytotoxic T cells and 
negatively to helper:suppressor T-cell ratios) 
(O’Leary et al.,  1988 ). Research has also shown 
that higher levels of self-effi cacy are associated 
with lower health care utilization (physician and 
ER visits) (Barlow, Wright, & Lorig,  2001 ). 
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Findings across studies show that self-effi cacy is 
critical to an individual’s ability to cope with 
arthritis pain (Somers et al.,  2010 ). As we con-
ceptualize arthritis in a biopsychosocial frame-
work, it is evident that higher levels of 
self- effi cacy are associated with healthy coping 
and lead to improvements in pain and function 
(Barlow et al.,  2001 ; O’Leary et al.,  1988 ; Somers 
et al.,  2009 ,  2010 ).  

    Pain Catastrophizing 
   Research has shown that pain catastrophizing is 
a critical psychological variable that negatively 
impacts the pain experience of individuals cop-
ing with arthritic diseases. Pain catastrophizing 
is a maladaptive coping strategy that is most 
commonly described as the tendency to focus on 
and magnify pain sensations and to feel helpless 
and pessimistic in the face of pain (Edwards 
et al.,  2010 ). More specifi cally, high levels of 
pain catastrophizing in arthritis patients have 
been associated with maladaptive coping behav-
iors (e.g., use of fewer active coping strategies 
like relaxation and distraction, more frequent 
visits to healthcare professionals, less effective 
use of medication, reduced likelihood of health-
promoting behaviors like exercise), emotional 
diffi culties (e.g., depression, anxiety), changes 
in other cognitive processes (e.g., skewed 
appraisal of pain), and poor physiological out-
comes (e.g., impaired neuroendocrine function-
ing) (Dessein, Joffe, & Stanwix,  2004 ; Edwards 
et al.,  2006 ,  2011 ; Quartana, Campbell, & 
Edwards,  2009 ). Pain catastrophizing is a key 
risk factor for a poor pain prognosis in patients 
with arthritis, in both the short- and long-term 
progression of their disease (Edwards et al., 
 2006 ,  2011 ; Quartana et al.,  2009 ). In a study of 
OA and RA patients, higher baseline catastroph-
izing scores prospectively predicted more 
intense pain at follow-up. In addition, percep-
tions of helplessness (one component of cata-
strophizing) have been linked to increased 
systemic infl ammation, early mortality, psycho-
logical distress, and poorer physical functioning 
in arthritis patients (Dessein et al.,  2004 ; 
Edwards et al.,  2006 ,  2010 ,  2011 ). In sum, pain 

catastrophizing is a maladaptive coping strategy 
that is highly correlated with pain, poor physical 
outcomes, and low levels of psychological func-
tioning (Keefe et al.,  1989 ).     

    Social Context Factors 

 Arthritis pain can infl uence and be infl uenced by 
an individual’s social context (Keefe et al.,  2010 ). 
Social and environmental factors, such as stress-
ful life circumstances (e.g., work, family respon-
sibilities), sleep patterns, exercise, diet, alcohol, 
toxins, and hormonal fl uctuations, are multidi-
mensional and interact to shape a person’s pain 
coping experience (Turk & Melzack,  2011 ). 
Individuals with arthritis may experience changes 
in social role functioning, including diffi culty 
fulfi lling responsibilities as a parent or spouse 
(Aggarwal, Chandran, & Misra,  2006 ; Doeglas 
et al.,  1994 ; Katz, Morris, & Yelin,  2006 ; Keefe, 
Somers, & Martire,  2008 ; Somers et al.,  2009 ). 
Job-related problems may arise as a result of 
missed work due to frequent medical appoint-
ments, diffi culty managing symptoms, and 
impaired physical functioning (Katz,  1998 ). 
Cultural (e.g., race and ethnicity) and socioeco-
nomic factors also infl uence pain coping. Low 
socioeconomic status has been linked to poor 
health outcomes and low levels of coping self- 
effi cacy among individuals with RA (Brekke 
et al.,  1999 ; Somers et al.,  2009 ). This may be 
attributed to social, economic, and cultural 
 factors, such as low literacy, minority status, 
environmental stress, unemployment, low access 
to quality healthcare, cultural beliefs about ill-
ness, and poor health behaviors (Somers et al., 
 2009 ). Social context factors interact with bio-
logical and psychological factors; for example, 
someone who is unable to continue working may 
become depressed and adopt an overly sedentary 
lifestyle that contributes to physical decondition-
ing, increasing pain, and disability. Viewing 
arthritis pain through a biopsychosocial lens is 
critical to understanding the unique and complex 
issues associated with an individual’s pain cop-
ing experience. 
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 Social support, including perceived support, is 
closely related to an individual’s ability to adjust 
to persistent pain and often serves as a buffer 
against depression and other psychosocial prob-
lems (Penninx et al.,  1997 ). Evidence suggests 
that RA patients who receive higher levels of 
daily emotional support are less likely to be 
depressed and more likely to report high levels of 
psychological functioning (Doeglas et al.,  1994 ). 
In a study of RA patients, researchers found that 
social network characteristics were associated 
with patients’ self-reported functional status 
(Evers et al.,  1998 ). Study results showed that 
RA patients with smaller social networks are at 
risk of decline in functional mobility within the 
fi rst year of the disease (Evers et al.,  1998 ). 
Results also showed better functional status (i.e., 
mobility and self-care) among RA patients who 
perceived a greater availability of support (Evers 
et al.,  1998 ). 

 Patients with arthritis are likely to benefi t 
from various forms of support, including social 
and familial, emotional, informational, behav-
ioral, and tangible sources of support (Reese 
et al.,  2010 ).  Familial support   and pain-related 
 communication   have received considerable atten-
tion in the arthritis pain coping literature because 
disease-related pain is not only a burden for the 
patient but can also impact one’s partner. Partners 
may have diffi culty judging and/or understanding 
the patient’s pain experience and consequently 
struggle to provide adequate or appropriate sup-
port (Martire et al.,  2006 ; Reese et al.,  2010 ). 
When a partner misjudges the patient’s pain 
experience, communication about pain can be 
strained or ineffective, which can lead to 
increased patient and caregiver burden and poor 
coping (Martire et al.,  2006 ; Reese et al.,  2010 ). 
For example, if the patient and/or partner inten-
tionally hold back (also known as protective buff-
ering, holding back is a hesitancy to fully 
communicate) with regard to discussing pain- 
related concerns, the patient may be more likely 
to respond to pain in a negative way. As a result, 
couples-, caregiver-, and group-based psychoso-
cial interventions have been developed to target 
social context variables such as familial and 
social support and pain-related communication. 

Enhancing patients’ social contexts by providing 
increased support can improve patients’ coping 
experience, interpersonal functioning, and over-
all quality of life.   

    Psychosocial Intervention 
Strategies for Coping 
with Arthritis Pain 

 Psychosocial interventions have shown effi cacy 
for decreasing burdensome symptoms of chronic 
disease. Several psychosocial interventions have 
been developed and tested that can help individu-
als with arthritis pain learn to manage or cope 
with their pain to decrease the negative impact of 
arthritis on their life. Psychosocial interventions 
for individuals with arthritis have been shown to 
decrease pain and have a positive impact on bio-
logical, psychological, and social factors related 
to arthritis and overall quality of life. Psychosocial 
interventions for arthritis pain have been designed 
for the patient with arthritis, for both patient and 
caregiver, and for the patient and other supportive 
persons in the patient’s life. A newer area of work 
has been on psychosocial interventions for arthri-
tis pain that also target comorbid medical prob-
lems that interfere with the management of 
arthritis pain (e.g., obesity). There is increasing 
acknowledgement of the comorbid disorders that 
individuals with arthritis must manage and that 
the challenges of comorbidities must be addressed 
to most effectively cope with arthritis pain 
(Somers et al.,  2014 ). Below we present 
 information on different psychosocial interven-
tion approaches to arthritis pain management and 
empirical evidence for each approach. 

    Cognitive Behavioral Therapy 
for Pain Management 

    Cognitive behavioral therapy (CBT)   for pain 
management is one of the most commonly devel-
oped, applied, and tested approaches for psycho-
social pain interventions. CBT for pain 
management protocols systematically teach 
patients cognitive and behavioral strategies for 

T.J. Somers et al.



41

managing psychological and social factors that 
negatively impact their pain. The main tenet of 
CBT for pain management is that learning skills 
to cope with pain is possible and that skills can be 
applied by patients in everyday life. CBT pain 
management interventions are generally taught 
with a series of in-person individual or groups 
sessions that last about 1 h each. Protocols have 
included as few as a single session to many ses-
sions over several months; common protocols are 
4–10 sessions in length. CBT protocols provide 
an educational rationale for why learning ways to 
enhance one’s pain coping skills can be benefi -
cial, including the premise that pain can be 
impacted by thoughts, feelings, and behaviors. 
Patients are then taught a series of coping skills 
such as relaxation, imagery, activity pacing, 
pleasant activity planning, cognitive restructur-
ing, goal setting, and problem solving. Generally, 
therapists provide a rationale for each skill, teach 
each skill, model the skill, and then ask the par-
ticipant to practice the skill in session and during 
the time in between sessions. Home practice of 
skills is an integral part of CBT for pain manage-
ment. Most CBT-based pain management proto-
cols conclude with the development of a pain 
coping skills maintenance plan that outlines the 
patient’s goals for ongoing practice and pain 
management after the intervention period. An 
important overall goal of CBT for pain manage-
ment is to increase patients’ self-confi dence (i.e., 
self-effi cacy) in their ability to cope with their 
pain in a way that minimizes the negative impact 
of pain on their functioning and quality of life. 

 An early study examining the effi cacy of CBT 
for pain management was conducted by Bradley 
et al. and examined a 15-session protocol applied 
to patients with RA ( N  = 53) (Bradley et al.,  1987 ). 
The CBT protocol included training in relaxation, 
biofeedback, goal setting, and self- rewards and 
was compared to a control condition that included 
15 sessions of structured social support. This 
study found that the CBT protocol produced sig-
nifi cant reductions in pain behavior, disease activ-
ity, and trait anxiety compared to the control 
condition. Other work has also examined CBT in 
patients having OA knee pain; Keefe et al. exam-
ined the effi cacy of a 10-week group- based CBT 

protocol in 99 patients with OA (Keefe et al., 
 1996 ). In this study, the CBT protocol was com-
pared to a 10-week group-based arthritis educa-
tion condition and a standard care control 
condition. The fi ndings were robust for the CBT 
condition, showing signifi cant improvements in 
pain, psychological disability, and physical dis-
ability compared to the education and control 
conditions. Impressively, a 6-month follow- up 
study found that when compared to participants in 
the arthritis education group, participants in the 
CBT group maintained their improvements in 
psychological disability and showed a strong 
trend toward improvements in physical disability. 

 There is growing interest in translating CBT 
for pain management protocols to Internet inter-
ventions and to mobile health technologies (Rini 
et al.,  2014 ). While CBT for pain management in 
arthritis has shown effi cacy in several trials, many 
individuals with arthritis pain do not have access 
to such interventions—particularly when they are 
in-person and delivered at a major medical cen-
ter. Internet interventions are likely to improve 
access to interventions for arthritis patients that 
may benefi t from CBT for pain management. In a 
recent study by Rini et al. ( 2015 ), the investiga-
tors used a randomized controlled trial to exam-
ine the effi cacy of an automated,  Internet-based 
CBT intervention   for OA pain (Rini et al.,  2014 , 
 2015 ). This group of investigators developed the 
automated, Internet program, paying particular 
attention to retaining critical in-person therapeu-
tic elements of a CBT pain management pro-
gram. The Internet-based program ( PainCOACH)   
included eight modules completed in a self- 
directed manner (i.e., without therapist contact) 
at the rate of one module per week. Each module 
took 35–45 min to complete and provided inter-
active training in a cognitive-behavioral pain 
coping skill (e.g., progressive muscle relaxation, 
problem solving). As with in-person protocols, 
participants were encouraged to practice their 
new skills after learning them. 

  Participants in this study were 113 men and 
women with hip or knee OA pain. They were ran-
domized to either  PainCOACH   or an assessment- 
only control group. Investigators were interested 
in the feasibility of this program as well as the 
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effects of the program on the outcomes of pain, 
pain-related interference, pain-related anxiety, 
self-effi cacy for pain management, and positive 
and negative affect. PainCOACH was found to be 
feasible with 91 % of participants completing the 
protocol in 8–10 weeks. Women were particularly 
likely to benefi t from participating in the program; 
women who participated in PainCOACH had sig-
nifi cantly lower postintervention levels of pain 
compared to women in the control group. Both 
men and women who participated in PainCOACH 
demonstrated increases in their self-effi cacy from 
baseline to postintervention. The investigators 
also reported that smaller benefi cial effects of 
PainCOACH were found for pain anxiety, pain-
related interference with functioning, negative 
affect, and positive affect. This study is one of the 
fi rst, if not the fi rst, to report feasibility and initial 
effi cacy of an automated, Internet-based CBT 
intervention to focus specifi cally on OA pain. The 
methods used in the development and testing will 
be valuable as work in Internet and technology-
based interventions continues to advance.     

    Mindfulness for Pain Management 

  Mindfulness   for pain management is emerging 
as a viable intervention for enhancing pain cop-
ing and is receiving increasing empirical support 
for use in arthritis (Day et al.,  2014 ; Fjorback 
et al.,  2011 ). Mindfulness for pain management, 
explained simply, is encouraging an individual 
with chronic pain to cope with their pain by 
attending to it with curiosity and without judg-
ment instead of ruminating about how bad the 
pain is and ways to eliminate the pain. An impor-
tant part of mindfulness for pain management is 
to accept the pain. This means learning to let go 
of goals and expectancies about pain and to 
instead work on doing the best one can with the 
pain just as it is. Jon Kabat-Zinn, the founder of 
an empirically supported program titled 
 Mindfulness-Based Stress Reduction (MBSR)  , 
encourages individuals who use mindfulness for 
pain management to accept that nothing needs to 
be fi xed, forced to stop, changed, or to go away 
(Kabat-Zinn,  2005 ). 

 The practice of mindfulness for pain manage-
ment includes several exercises that are taught to 
an individual and then are recommended for 
regular, most often daily, practice. In the most 
traditional way, training in mindfulness for pain 
management would include a 1-day intensive 
practice and then 8 weeks of 2–2.5 h sessions to 
learn the exercises. Typically, the fi rst exercise 
taught is a body scan. A body scan teaches an 
individual with pain to be aware of each part of 
the body, bring attention to that part of the body, 
and just experience the sensations with curiosity, 
even if the sensation is pain. During a body scan, 
one might be encouraged to really explore the 
pain—for example, the patient might be encour-
aged to notice which part of the back (e.g., lower 
or upper back) has the most sensation and which 
parts do not. A body scan meditation should be 
done in a quiet place and practice can last from 
20 to 45 min. Another common exercise in 
mindfulness meditation for pain management is 
sitting meditation with a focus on the breath. 
These two exercises can be followed by a series 
of other exercises such as mindful movement, 
walking meditation, and/or meditation with yoga 
positions. Individuals who learn mindfulness for 
pain management are encouraged to bring mind-
fulness into their everyday lives and tasks. 

 In a study of 133 patients with arthritis and 
other persistent pain conditions, investigators 
examined the impact of an 8-week  MBSR   pro-
tocol on changes in bodily pain, health-related 
quality of life, and psychological symptoms 
(Rosenzweig et al.,  2010 ). This study aimed to 
compare the intervention effects on subgroups 
of patients with different persistent pain condi-
tions. Techniques used in this mindfulness inter-
vention included body scan, awareness of 
breathing, awareness of emotions, mindful yoga 
and walking, mindful eating, and mindful listen-
ing. Participants were instructed to practice 
20–25 min a day, 6 days each week. Participants 
with arthritis and other persistent pain condi-
tions experienced signifi cant pre- to postinter-
vention changes in pain intensity and functional 
limitations due to pain. Interestingly, when 
compared to participants with headaches or 
fi bromyalgia, participants with arthritis demon-
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strated the largest intervention effects for health-
related quality of life and psychological distress. 
This fi nding is signifi cant because it indicates 
that mindfulness- based meditation is a particularly 
viable intervention strategy for improving cop-
ing in patients with arthritis pain. 

 Davis et al. ( 2015 ) recently compared the 
impact of three intervention protocols on arthritis 
pain and other arthritis outcomes in a sample of 
143 RA patients: (1) CBT for pain management, 
(2) pain focused mindful awareness and accep-
tance, and (3) pain arthritis education (Davis et al., 
 2015 ). The investigators used a daily diary 
approach to evaluate changes in pain and other 
outcomes. This particular study found that partici-
pants in the mindful awareness and acceptance 
condition were more likely to experience decreased 
pain catastrophizing, morning disability, fatigue, 
and daily stress than the other two conditions.  

    Psychosocial Interventions 
for Arthritis Patients and Caregivers’ 

 Arthritis pain and coping with arthritis pain are 
prominent issues for patients with arthritis that 
also heavily impact patients’ family and other 
loved ones (Kiecolt-Glaser & Newton,  2001 ). The 
biopsychosocial model of arthritis coping empha-
sizes the role of the patient’s social context that 
includes the caregiver and/or signifi cant other. 
There is evidence that caregivers of patients with 
arthritis can experience psychological distress 
and/or low levels of emotional well-being. 
Caregivers of patients with arthritis report that 
watching their loved one in pain or experiencing 
other arthritis-related diffi culties is distressing and 
that they feel it is important to be able to assist 
their loved one as needed. Partners of arthritis 
patients may also have a harder time with their 
own health and health behaviors. For instance, a 
recent study found partners of arthritis patients 
with greater knee pain during the day report poorer 
overall sleep quality that night and feel less 
refreshed the following day (Martire et al.,  2013 ). 

 Psychological interventions for arthritis pain 
and related disability have been developed and 

tested that include both the patient and their 
partner/caregiver. Two general approaches have 
been used when integrating partners/caregivers 
into psychological interventions for arthritis 
pain (Epstein & Baucom,  2002 ). There is the 
partner- assisted approach where the partner’s 
role is that of an encourager or coach in helping 
patients learn to cope with arthritis pain. The 
second is a  couples-based approach   where the 
patient and partner are equal participants in the 
intervention and the goal is to increase pain cop-
ing in both members. Often, in a couples-based 
approach an additional goal is to improve the 
interactions between the patient and partner 
related to arthritis pain and other arthritis-
related challenges. 

 An early study of partner-assisted  pain coping 
skills training (PCST)   randomized 88 patients to 
receive either: PCST (i.e., a CBT pain coping 
approach) without a partner, PCST with partner 
involvement, or arthritis education–partner sup-
port as a control condition (Keefe et al.,  1996 ). 
Patients in the conventional PCST received a 
10-week protocol that included a rationale for 
training, attention diversion, activity pacing, and 
cognitive coping strategies for pain control. In 
the partner-assisted PCST, the couple received 
these same skills plus training in patient–partner 
pain communication. Data from this study 
showed a consistent pattern in which patients in 
the partner-assisted protocol showed the best out-
comes, the patients in pain coping skills without 
a partner showed the next best outcomes, and 
patients in the education condition showed the 
weakest outcomes. In another randomized con-
trolled trial, Keefe et al. tested the separate and 
combined effects of a partner-assisted  PCST   
along with exercise training in OA patients with 
knee pain (Keefe et al.,  2004 ). Patients in this 
study were randomly assigned to either partner- 
assisted PCST alone, partner-assisted PCST plus 
exercise, exercise alone, or standard care. Results 
of this study found that an intervention that com-
bines partner-assisted coping skills training and 
exercise training can improve pain coping, physi-
cal fi tness, strength, and self-effi cacy in patients 
with OA pain.  
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    Psychosocial Interventions 
for Arthritis Pain and Comorbid 
Conditions 

 Arthritis is a very common disease and many 
individuals with arthritis also have at least one 
comorbid medical condition (e.g., heart disease, 
fatigue, obesity) (Briggs et al.,  2009 ; Murphy 
et al.,  2011 ). There is growing recognition that 
patients with arthritis pain may receive greater 
benefi t from psychological interventions that 
enhance their arthritis pain coping and their abil-
ity to cope with comorbid medical conditions. 
Obesity is a comorbid medical condition that is 
highly prevalent in patients with arthritis and 
interferes with patients’ abilities to learn to cope 
with their pain. Obese patients having arthritis 
pain are often advised to lose weight to improve 
their pain and pain-related disability. However, 
there is evidence that higher levels of arthritis 
pain challenge patients’ ability to decrease their 
eating (Choi et al.,  2014 ) and increase their activ-
ity (Der Ananian et al.,  2008 )—both key behav-
iors for weight management. 

 A recent study examined a psychosocial inter-
vention that  combined   PCST with  behavioral 
weight management (BWM)   for patients with pain 
due to knee OA (Somers, Blumenthal, et al.,  2012 ). 
Participants in this study were randomized to one 
of four conditions: PCST only, behavioral weight 
loss only (BWL only), and PCST + BWL, or a 
standard care control condition. The outcomes of 
interest in this work were pain, physical disability, 
psychological disability, and weight. Patients ran-
domized to PCST + BWM demonstrated signifi -
cantly better treatment outcomes in terms of pain, 
physical disability, stiffness, activity, and weight 
compared to the other three conditions. These 
results remained for up to 12 months following the 
intervention. This study is important because it 
emphasized the potential importance of learning to 
cope with both pain and weight for patients with 
arthritis working toward improving their pain and 
other medical conditions. 

 Other work has examined the comorbid prob-
lems of OA pain and insomnia. Individuals with 
arthritis-related pain commonly report problems 
with sleep and daytime fatigue. Vitiello et al. 

compared the benefi ts of three conditions in a 
randomized controlled trial: a cognitive- 
behavioral intervention for pain and insomnia, a 
cognitive-behavioral intervention for pain only, 
or an education-only condition (Vitiello et al., 
 2013 ). Primary outcomes of interest in this study 
were insomnia severity and pain severity; sec-
ondary outcomes of interest were actigraph- 
measured sleep effi ciency and arthritis symptoms. 
The investigators found that participants who 
were randomized to the intervention targeting the 
comorbid problems of arthritis pain and insomnia 
had reduced insomnia compared to the education- 
only condition and the cognitive-behavioral 
intervention for pain only. The participants in the 
combined group reported improved sleep effi -
ciency compared to the education-only group. 
Interestingly, changes in pain severity and arthri-
tis symptoms did not differ between the three 
conditions. CBT for pain only improved sleep 
effi ciency but not insomnia more than the 
education- only control group. The investigators 
conclude that the combined intervention—that is, 
adding insomnia-specifi c therapy to a cognitive- 
behavioral pain therapy—improves outcomes 
and that the combined intervention is effective in 
improving both self-report and objective sleep 
quality in persons with OA pain (Vitiello et al., 
 2013 ).   

    Assessment of Pain Coping 

 For individuals with arthritis pain, appropriate 
assessment is essential for successful treatment. 
Routine assessment often includes clarifying 
pain locations, intensity or severity, frequency, 
and duration. However, adjustment to persistent 
pain varies widely across individuals, and well- 
being among individuals suffering with arthritis 
pain is likely to be infl uenced by cognitive, affec-
tive, and behavioral processes (Reyes-Gibby, 
Aday, & Cleeland,  2002 ; Somers et al.,  2009 ). 
Assessing pain coping efforts and related psy-
chosocial factors can provide valuable insight 
into impacts on adjustment and targets for inter-
vention among those with chronic arthritis pain 
(Jensen et al.,  2001 ). 
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    Measures of Pain Coping 

 Assessments of pain coping can be used to develop 
treatment plans that target the most critical beliefs, 
behaviors, and coping strategies for a particular 
patient. In contrast to more general measures of 
coping (e.g., Brief COPE Inventory), measures of 
pain coping specifi cally assess individuals’ cogni-
tive and behavioral efforts to manage pain (Carver, 
 1997 ). Examples of cognitive coping strategies 
include counting numbers and focusing on dis-
tracting features of the environment. Examples of 
behavioral coping strategies include activities such 
as walking or talking to other individuals. In 
selecting a pain coping measure, it is important to 
consider the nature and source of pain involved. 
For individuals with arthritis pain, the pain coping 
strategies used may differ from those commonly 
used by individuals with cancer-related pain or 
disease-related painful neuropathy (Parmelee, 
 2005 ). For example, pain coping among those 
with arthritis may be heavily infl uenced by the 
activity limitations caused by arthritis pain. 

 The  Coping Strategies Questionnaire (CSQ)   
was developed in 1983 and is one of the most 
widely used measures of pain coping (Riley & 
Robinson,  1997 ; Robinson et al.,  1997 ; Rosenstiel 
& Keefe,  1983 ). This pain coping measure has 
been successfully used in clinic and research set-
tings for individuals with arthritis (Rapp, Rejeski, 
& Miller,  2000 ; Riddle & Jensen,  2013 ). The CSQ 
is a process rather than trait-oriented measure. For 
this measure, the process of coping with chronic 
pain is conceptualized as a complex and ongoing 
one. As the intensity of chronic pain varies, indi-
viduals may rely on different coping strategies. 
Thus, pain coping strategies assessed by the CSQ 
are viewed as part of a dynamic process rather than 
as enduring traits (Rosenstiel & Keefe,  1983 ). 

 The CSQ includes 42 items that assess the fol-
lowing coping strategies: diverting attention 
(e.g., counting numbers), reinterpreting pain sen-
sations (e.g., thinking of pain as another sensa-
tion such as numbness), coping self-statements 
(e.g., telling myself to carry on despite the pain), 
ignoring pain (e.g., pretending it is not there), 
praying and hoping (e.g., praying that the pain 
will not last long), increasing behavioral activi-

ties (e.g., try to be around other people), and cata-
strophizing (e.g., worry all the time about whether 
pain will end). Using a 7-point scale for each 
item, individuals indicate how often they use 
each strategy when they experience pain (where 
0 = never, 3 = sometimes, and 6 = always). Each 
domain of coping is scored separately by sum-
ming the responses for questions in that particu-
lar domain, with higher scores indicating greater 
use of the coping strategy. The CSQ scales have 
demonstrated excellent psychometric properties 
(i.e., internal consistency, test–retest reliability, 
convergent validity) (Main & Waddell,  1991 ; 
Robinson et al.,  1997 ; Rosenstiel & Keefe,  1983 ). 

 Shorter versions of the CSQ have also been 
developed for use in clinic and research settings. 
The 27-item CSQ-Revised assesses distraction, 
catastrophizing, ignoring pain sensations, distanc-
ing from pain, coping self-statements, and praying 
and hoping (Riley & Robinson,  1997 ; Robinson 
et al.,  1997 ). The CSQ-Revised has been well vali-
dated, takes approximately 10 min to complete, 
and has been translated for use in multiple lan-
guages (Irachabal et al.,  2008 ; Monticone et al., 
 2014 ). A brief 14-item version of the CSQ has also 
been developed and has been widely used in the 
clinic setting (Jensen et al.,  2003 ). This brief ver-
sion includes 2-item scales for each of the coping 
domains assessed in the longer 42-item version of 
the CSQ. The brief 14-item CSQ has demonstrated 
excellent psychometric properties as well as con-
struct and criterion- based validity for individuals 
with chronic OA pain (Jensen et al.,  2003 ; Riddle 
& Jensen,  2013 ). The brief 14-item CSQ offers a 
rapid tool for capturing the use of multiple pain 
coping domains. 

 Another commonly used measure of pain 
coping is the  Chronic Pain Coping Inventory 
(CPCI)  . The CPCI was fi rst developed in 1995 as 
a 65-question pain coping measure, and a shorter 
42-item version of the CPCI was developed in 
2003 (Jensen et al.,  1995 ; Romano, Jensen, & 
Turner,  2003 ). The CPCI was developed to 
assess behavioral and cognitive pain coping strat-
egies that are often targets of pain management 
programs (e.g., exercise, guarding, resting, cop-
ing self-statements). When compared to the 
CSQ, the CPCI is more heavily weighted toward 
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behavioral rather than cognitive aspects of cop-
ing and places a stronger emphasis on specifi c 
coping behaviors (e.g., lay down on a bed) 
(Monticone et al.,  2013 ). 

 The 42-item CPCI assesses the following eight 
coping strategies: guarding (e.g., avoided using 
part of my body), resting (e.g., lay down on a sofa), 
asking for assistance (e.g., asked someone to do 
something for me), relaxation (e.g., focused on 
relaxing my muscles), task persistence (e.g., 
ignored the pain), exercise/stretching (e.g., engaged 
in aerobic exercise), seeking social support (e.g., 
got support from a friend), and coping self-state-
ments (e.g., told myself things will get better). 
Individuals are asked to indicate how many days 
each strategy was used (at least once in the day) to 
cope with pain over the past week. Thus, each strat-
egy is rated on a 0 (no days) to 7 (every day) scale. 
For each scale, the responses to items are summed 
and then divided by the number of items completed 
to obtain an average score, with higher scores indi-
cating more frequent use of the strategy. The CPCI 
scales have been widely used, demonstrate excel-
lent psychometric properties (i.e., internal consis-
tency, test–retest reliability, convergent validity), 
and have been translated for use in multiple lan-
guages (Ektor-Andersen, Orbaek, & Isacsson, 
 2002 ; Garcia-Campayo et al.,  2007 ; Jensen et al., 
 1995 ; Ko, Park, & Lim,  2010 ; Monticone et al., 
 2013 ; Romano et al.,  2003 ; Truchon, Cote, & 
Irachabal,  2006 ; Wong et al.,  2010 ). 

 A shorter 16-item version of the CPCI has been 
developed for use in busy clinics and research set-
tings (Jensen et al.,  2003 ). The brief 16-item ver-
sion includes two items for each of the eight coping 
strategy scales of the CPCI. Each of the two-item 
CPCI scales has demonstrated strong correlations 
with the longer parent scales and has demonstrated 
sensitivity to change (Jensen et al.,  2003 ).   

    Incorporating Assessments of Other 
Important Psychosocial Factors 

 Because the experience and impact of arthritis 
pain are best conceptualized using a biopsycho-
social framework, any effort to comprehensively 
assess individuals with chronic arthritis pain 

requires evaluation of other psychosocial 
 processes alongside pain coping (Parmelee, 
 2005 ). A comprehensive assessment should also 
include evaluations of anxiety and depression, 
pain catastrophizing, and self-effi cacy for pain 
management. Pain catastrophizing is by far one 
of the most widely measured and relevant cog-
nitive constructs for individuals with chronic 
pain (Burns et al.,  2015 ; Rayahin et al.,  2014 ; 
Sturgeon, Zautra, & Arewasikporn,  2014 ). Pain 
catastrophizing is conceptualized as a maladap-
tive pain coping strategy and all versions of the 
CSQ include a pain catastrophizing scale 
(Jensen et al.,  2003 ; Robinson et al.,  1997 ; 
Rosenstiel & Keefe,  1983 ). However, other 
measures of pain coping do not include scales 
specifi cally designed to assess pain catastroph-
izing. When using other pain coping measures, 
incorporating the CSQ pain catastrophizing 
scale or the longer Pain Catastrophizing Scale 
should be considered (Sullivan, Bishop, & 
Pivik,  1995 ).  

    The Less Known: Directions 
for Future Work 

 Over the last several years there has been increas-
ing acknowledgement of the importance of 
approaching pain coping in arthritis patients 
from the biopsychosocial model. The biopsy-
chosocial model of arthritis pain coping explains 
that biological factors, psychological factors, 
and social factors have direct and interacting 
infl uences on how an individual learns to cope 
with their arthritis pain. As this area of work in 
coping with arthritis pain continues to advance, 
there are several areas of importance to be 
considered. 

    Infl uence of Coping on Biological 
Markers of Disease 

  An individual’s ability to cope with arthritis pain 
has been consistently related to subjective mea-
surements of physical functioning, daily activity, 
and physical disability (Keefe et al.,  2002 ). 
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Increasing evidence shows that pain coping is 
also related to more objective physiological and 
biological markers of arthritis; this relationship is 
critical to fully understand the biopsychosocial 
relationship of pain coping. In a study examining 
the relationship between pain and biomarkers in a 
healthy sample of participants, pain catastrophiz-
ing—a maladaptive coping strategy—was asso-
ciated with changes in cortisol during an 
experimental pain induction (i.e., cold pressor 
task) (Cruz-Almeida et al.,  2012 ). This suggests 
that engaging in pain catastrophizing can have a 
negative impact on biomarkers of the stress 
response. In arthritis patients who experience 
persistent pain and engage in pain catastrophiz-
ing, this relationship may suggest consistently 
high levels of stress hormones, which are associ-
ated with negative physiological outcomes 
(Keefe et al.,  2002 ,  2010 ). Little work has been 
done to understand how improved pain coping 
might lead to changes in such biomarkers. In a 
secondary study to Somers et al., investigators 
examined the effects of PCST and BWM com-
bined or alone on pain, function, and infl amma-
tory biomarkers. Findings from this work showed 
that important biological markers of infl amma-
tion were related to reductions in pain as well as 
overall weight and  body mass index (BMI)   in the 
OA patients who received both PCST and 
BWM. These fi ndings are particularly important 
because the relationships between infl ammatory 
biomarkers (i.e., hsCRP, IL-6) of arthritis and 
reductions in pain, weight, and BMI were  only  
found in the combined PCST and BMW group 
and not the groups that received either treatment 
alone. This work begins to show that improved 
pain coping may, in fact, have a unique, impor-
tant infl uence on biomarkers of infl ammation. 
Future work should purposefully begin to explore 
this potentially critical relationship.   

    Comorbid Medical Disorders 

 Many patients with arthritis  must   learn to cope 
with their arthritis pain and pain-related disabil-
ity as well as pain and symptoms related to other 
comorbid medical problems. Patients with arthri-

tis and other medical problems are signifi cantly 
more likely to report a lower overall quality of 
life than patients with just arthritis and have more 
trouble learning to cope (Michaud, Wallenstein, 
& Wolfe,  2011 ; Mujica-Mota et al.,  2015 ). 
Evidence from a study of obese RA patients with 
pain found that patients who had higher levels of 
positive coping related to each specifi c medical 
challenge, in this case RA pain and obesity, were 
more likely to have better outcomes related to the 
specifi c medical outcome (Somers et al.,  2014 ). 
For instance, pain catastrophizing was uniquely 
associated with pain severity, and self-effi cacy 
for weight management was uniquely related to 
weight-management behaviors. This suggests 
that when patients have arthritis pain and comor-
bid disorders, unique coping strategies or skills 
may be necessary to address challenges related to 
each condition (i.e., pain and obesity). Further 
work in the area of psychosocial interventions 
targeting coping with arthritis pain will need to 
consider the multiple comorbid medical prob-
lems that patients with arthritis may have and 
integrate coping with comorbidities into inter-
vention protocols.  

    Geriatrics 

 Arthritis  is   common among elderly men and 
women and a signifi cant cause of physical dis-
ability and decline. Although researchers have 
long studied arthritis in adult populations, 
research is needed to better understand arthritis 
pain and pain coping in elderly populations. 
Despite its high prevalence, evidence suggests 
pain is underreported and undertreated in elderly 
individuals (Bruera & Portenoy,  2010 ; Moore, 
 2009 ). Older patients may expect to experience 
pain as a natural part of the aging process, think 
treatments for pain are worse than dealing with 
the symptom, including concern about tolerating 
treatment side effects, or feel fearful of its under-
lying cause (Bruera & Portenoy,  2010 ; Moore, 
 2009 ). Psycho-education for elderly patients and 
training for healthcare professionals in develop-
mental pain issues is needed to target misconcep-
tions and defi cits in knowledge to reduce barriers 
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to adequate pain management in the elderly. 
Future research should focus on improving the 
validity of diagnostic and treatment tools for use 
with the elderly. Data are also needed to under-
stand the mechanisms of age-related changes in 
arthritis pain and the effectiveness of pain man-
agement strategies in older adults. Also impor-
tant and not well understood is the interaction of 
arthritis pain and biopsychosocial factors unique 
to the elderly (e.g., comorbid medical disorders, 
depression, life satisfaction, risk for falls). There 
is an urgent need to explore these gaps in knowl-
edge and doing so will allow researchers and cli-
nicians to better understand and address the 
unique needs related to pain coping of the elderly.  

    Psychosocial Interventions 
and Underserved and Ethnic 
Minorities 

 Arthritis affects men and women of varying 
racial and ethnic backgrounds and evidence sug-
gests minority and underserved populations may 
experience unique risk factors and vulnerabilities 
in health and quality of life outcomes (Cross 
et al.,  2014 ; McIlvane et al.,  2008 ). Although 
arthritis prevalence rates are higher for Caucasian 
and American Indians/Alaska Natives, research 
has shown a greater negative impact for minority 
populations, including African Americans, 
Hispanics, and Asians/Pacifi c Islanders (Bolen 
et al.,  2010 ; Green et al.,  2003 ). For example, 
studies have documented higher pain severity 
ratings, greater functional disability and activ-
ity/work limitations, and lower utilization of 
surgical treatments and self-management pro-
grams among African Americans with arthritis 
(Casanova Vivas & Centers for Disease, and 
Prevention,  2005 ; Kreuter et al.,  2003 ; McIlvane 
et al.,  2008 ). Despite these fi ndings, limited work 
has examined the impact of psychosocial pain 
coping interventions for ethnic minorities and 
underserved populations (McIlvane et al.,  2008 ). 
Additionally, current protocols which have been 
developed and tested in mostly Caucasian sam-
ples may not be appropriate for minority patients 

due to cultural issues and language barriers; other 
barriers include acceptability, accessibility, and 
costs/reimbursement (Norris & Agodoa,  2005 ). 
Future research should prioritize investigating 
the effectiveness of psychosocial pain coping 
interventions in ethnically and culturally diverse 
arthritis patient populations. This research should 
focus not only on increasing minority partici-
pation, but also designing and tailoring cultur-
ally sensitive treatment protocols to meet the 
unique needs of minority and underserved arthri-
tis patients.  

    Dissemination of Psychosocial 
Interventions to Improve Pain Coping 

 There is increasing  evidence   of the effi cacy of 
several psychosocial interventions to enhance 
pain coping for patients with arthritis to manage 
their pain and pain-related disability. However, 
many patients that could benefi t from such inter-
ventions do not have access to these interventions 
or face signifi cant barriers to participating in such 
an intervention. This is particularly true for 
patients who live in rural areas or in areas with 
limited socioeconomic resources. Access barriers 
to psychosocial pain management interventions 
are often related to proximity to a medical center 
with psychosocial resources, availability of 
trained therapists to deliver psychosocial inter-
ventions, and healthcare providers’ unawareness 
of the benefi t of psychosocial pain management 
interventions. Patient-related barriers to access-
ing psychosocial interventions for pain manage-
ment include such factors as fi nancial resources, 
physical and psychological burden, travel, trans-
portation, and time. Rini et al. (                                                                               2015 ) provide a 
plausible model of a CBT pain management 
intervention (i.e., automated, self-directed 
Internet intervention) that may reduce some of 
these barriers for some people (Rini et al.,  2015 ). 
More work is needed in the area of psychosocial 
interventions for pain management in arthritis 
that can be disseminated more widely with the 
use of a combination of the Internet and mobile 
health technologies.      
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Abbreviations

AIMS Arthritis Impact Measurement 
Scale

CES-D Center for Epidemiological 
Studies-Depression

CRP C-reactive protein
DAS28 joints Disease Activity Score in 28 

joints
ESR Erythrocyte sedimentation rate
HPA Hypothalamic–pituitary–adrenal
OA Osteoarthritis
RA Rheumatoid arthritis
SAM Sympathetic-adrenal-medullary
SF-36 Medical Outcomes Study Short 

Form-36
VAS Visual Analog Scale
WOMAC Western Ontario and McMaster 

osteoarthritis index

 Introduction: From Psychology 
to Biology

Chronic illness represents an ongoing public 
health challenge. It contributes significantly to 
global healthcare expenditure and burden of dis-
ease in terms of health service use, hospitaliza-
tions, as well as costs associated with treatment 
regimens (Australian Institute of Health and 
Welfare, 2006; World Health Organization, 2002). 
Arthritis, in particular, is considered one of the 
most insidious and pervasive chronic conditions 
affecting middle-aged and older adults 
(Andrianakos et al., 2005; Ehrlich, 2003). It is a 
major cause of disability, limited mobility, and 
chronic pain (Buckwalter, Saltzman, & Brown, 
2004). Understanding the intersection between 
psychology and biology in arthritis has become a 
key priority for health professionals. This chapter 
will provide a brief overview of the change in 
perception regarding psychological factors and 
chronic disease. Attention will then be paid to 
describing the contribution of psychological fac-
tors (namely, depression and anxiety) to arthritis 
burden and their potential role in disease onset. 
A further focus will be to explore the mecha-
nisms by which these psychological factors 
may influence arthritis, including dysregulation 
of the hypothalamic–pituitary–adrenal (HPA) 
axis. Although ‘arthritis’ is a collective term used 
to describe a subset of 100 diseases or conditions 
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characterized by inflammation in or around a 
joint, osteoarthritis (OA) and rheumatoid arthri-
tis (RA) are the most prevalent forms (Australian 
Institute of Health and Welfare, 2005). Therefore, 
the following chapter will primarily focus on 
research relating to these two conditions.

 Chronic Disease and the Paradigm 
Shift: The Psychological Influence

Chronic disease has traditionally been viewed 
within a biomedical framework based upon the 
seventeenth-century notion of ‘Cartesian dual-
ism’ (Descartes, 1968) which emphasizes the dis-
parate nature of mind and body. While this model 
of health and illness has been influential in facili-
tating attempts to understand disease pathology 
and current treatment regimes, Jung proposed that 
this separation of psychology and biology is 
‘purely artificial’ as the ‘human psyche lives in 
dissoluble union with the body’ (Jung, 1972). The 
current paradigm shift within the disciplines of 
medicine and public health involves a movement 
away from the mechanistic, reductionist perspec-
tive driven by the biomedical model to a ‘holistic’ 
model of health and illness. This notion was 
driven by the redefinition of health by the World 
Health Organization (1948) which suggested that 
‘health is a state of complete physical, mental and 
social well-being and not merely the absence of 
disease or infirmity. This approach applies a sys-
tems philosophy, with health and disease influ-
enced by biological, psychological, and social 
systems, thereby acknowledging the active inter-
action between the individual and environment in 
the process (Adler, Abraham, van Teijlinga, & 
Potter, 2009). In line with this thinking, Engel 
(1977) proposed a biopsychosocial model which 
does not replace the biomedical model but 
expands upon it (see Fig. 4.1).

Considerable interest has been generated 
around understanding the role psychological 
factors may play in influencing disease trajecto-
ries, including susceptibility, progression, and 
adjustment. In addition to influencing health-
related quality of life (Adams et al., 2004; 
Olson, Trevino, Islam, & Denner, 2010; Thomten, 

Soares, & Sundin, 2011), as well as disease pro-
gression and relapse (Leserman et al., 1999; 
Pembroke, Rasul, Hart, Davey Smith, & 
Stansfeld, 2006; Porcelli, Zaka, Centonze, & 
Sisto, 1994), psychological factors have been 
related to early mortality in some chronic condi-
tions (Rasul, Stansfeld, Smith, Shlomo, & 
Gallacher, 2007; Watson, Homewood, Haviland, 
& Bliss, 2005). Psychological factors are also 
now beginning to be considered in concert with 
traditional risk factors such as obesity, poor nutri-
tion, and smoking for the development of some 
chronic diseases (Clarke & Currie, 2009).

Importantly, there is an increasing body of 
evidence to suggest that psychological disorders 
and arthritis are intimately intertwined (Murphy, 
Sacks, Brady, Hootman, & Chapman, 2012; 
Shih, Hootman, Strine, Chapman, & Brady, 
2006; Soderlin, Hakala, & Nieminen, 2000). 
Depression is the most commonly examined psy-
chological construct in arthritis research. While 
anxiety has been examined to a lesser extent, 
depression and anxiety co-occur in some indi-
viduals (Axford et al., 2010). Models of depres-
sion and anxiety (e.g., The Tripartite Model) 
suggest that conceptually these constructs con-
tain shared and specific components (Clark & 
Watson, 1991). Explicitly, it suggests that anxiety 
and depression overlap through a general, non-

Fig. 4.1 Venn diagram of Engel’s biopsychosocial model 
of health
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specific factor related to negative affectivity, or 
more generally, psychological distress. Therefore, 
depression, and, by extension, anxiety have been 
found to result in deleterious health-related 
effects for individuals with arthritis. In particular, 
depression and anxiety are known to complicate 
disease management, thereby increasing health 
care utilization, costs (McLaughlin, Khandker, 
Kruzikas, & Tummala, 2006), and risk of early 
mortality (Ang, Choi, Kroenke, & Wolfe, 2005).

 The Psychological Burden 
of Arthritis

The existence of a chronic illness is a strong risk 
factor for poor psychological health (Moussavi 
et al., 2007; Sareen, Cox, Clara, & Asmundson, 
2005). Although the adaptation to chronic dis-
ease is highly individualistic, the debilitating 
pain and limitations associated with arthritis 
have been found to have a significant impact on 
psychological functioning. The following sec-
tion describes the prevalence of depression and 
anxiety (including its more general derivative, 
psychological distress) in arthritis, changes in 
psychological functioning over the disease 
course, and the factors that contribute to poor 
psychological functioning in arthritis.

 Prevalence

 Depression

Analyses from a state-based telephone survey of 
noninstitutionalized US adults found that 13.4 % 
of individuals aged 45 and over with self-reported 
arthritis experienced more than 14 mentally 
unhealthy days in the past month (Strine et al., 
2004). Other studies have demonstrated that indi-
viduals with arthritis have around a 2–3-fold 
increase in the odds of reporting depressive and 
anxiety symptoms when compared with the gen-
eral population (Murphy et al., 2012; Shih et al., 
2006). Dunlop, Lyons, Manheim, Song, and 
Chang (2004), using data from a population- 
based cohort of men and women aged 54–65 

(n = 7825), have suggested that as much as 18 % 
of experienced major depression may be attrib-
uted to having arthritis. However, these figures 
are dependent upon the populations studied and 
the measures utilized.

Specifically, in RA, prevalence of depression 
ranges from 13 to 20 % when focused on psychi-
atric assessment or clinical diagnosis (Dickens, 
McGowan, Clark-Carter, & Creed, 2002; Hyrich 
et al., 2006) and exceeds 50 % when based on 
self-report screening tools (El-Miedany & 
El-Rasheed, 2002). Particularly, a study of 238 
Norwegian patients with clinically diagnosed 
early RA (≤4 years duration) found that 20 % had 
scores on the Arthritis Impact Measurement 
Scale (AIMS), indicating possible psychiatric 
disturbance (Smedstad, Moum, Vaglum, & 
Kvien, 1996). While less examined than that of 
RA, depression in OA has also been reported at 
elevated levels when compared to the general 
population. A 10-year study of 6153 consecutive 
RA outpatients found that 20 % fulfilled criteria 
for ‘probable’ depression, while 16.8 % of indi-
viduals with OA of the knee or hip, and 14.3 % 
with OA of the hand, were found to experience 
‘probable’ mental distress (Hawley & Wolfe, 
1993). However, slightly higher depression fig-
ures for men and women with OA (according to 
American College of Rheumatology criteria) 
were reported in a German primary care sample 
(19.4 %) (Rosemann, Laux, & Szecsenyi, 2007). 
Likewise, in a recent small clinical study (n = 86), 
Marks found in men and women (≥60 years) 
with radiographic and clinical evidence of mild 
to moderate knee OA that approximately 28 % of 
the sample were classified as having ‘possible 
depression’ based on The Center for 
Epidemiological Studies-Depression (CES-D), 
while 21 % had nonclinically validated moderate 
to severe depression.

 Anxiety

While anxiety has been less frequently studied 
in isolation from depression, current research 
suggests that between 21 and 70 % of individu-
als with arthritis experience heightened levels 
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of anxiety (El-Miedany & El-Rasheed, 2002; 
Murphy, Creed, & Jayson, 1988). In particular, 
Lok, Mok, Cheng, and Cheung (2010), in their 
examination of rheumatology outpatients with 
median disease duration of 4 years, found the 
point prevalence of anxiety disorders (based on 
the Diagnostic and Statistical Manual of Mental 
Disorders Fourth Edition criteria) to be 13.0 %, 
with generalized anxiety disorder the most 
common.

 The Relative Burden of Depression 
and Anxiety

Although considerable overlap between depres-
sion and anxiety has been noted in arthritis 
populations (Murphy et al., 2012), conjecture 
exists regarding the relative burden of depres-
sion compared to anxiety. While Isik, Koca, 
Ozturk, and Mermi (2007) reported a signifi-
cantly higher prevalence of depression com-
pared to anxiety in their small study (n = 82) of 
consecutive RA patients (41.5 % with depres-
sion alone vs. 13.4 % with anxiety alone), 
Harris, Loxton, Sibbritt, and Byles (2012) 
argued that anxiety may be a primary and some-
what overlooked concern. In a representative 
sample of older Australian women, the diagno-
sis of an anxiety/nervous disorder was the only 
significant psychosocial factor associated with 
arthritis following the adjustment for demo-
graphic characteristics and health-related qual-
ity of life. This finding is supported by previous 
case–control and clinic-based research 
(El-Miedany & El-Rasheed, 2002; Hawley & 
Wolfe, 1988; Odegard, Finset, Mowinckel, 
Kvien, & Uhlig, 2007; Soderlin et al., 2000), in 
conjunction with the recent population-based 
study conducted by Murphy et al. (2012). While 
one-third of respondents with arthritis reported 
experiencing either anxiety or depression, the 
authors noted that anxiety was twice as com-
mon as depression (31 % vs. 18 %) and depres-
sion was contingent upon the presence of 
anxiety (84 %). Moreover, El-Miedany and El 
Rasheed (2002) noted in their Egyptian outpatient 

study (n = 80) that 63.4 % of women with arthritis 
experienced depression, while an even greater 
proportion reported anxiety (66.2 %).

Taken together, these findings suggest that 
affective disturbance may have important impli-
cations over the disease course. It is important to 
note, however, that findings from a prospective 
study involving individuals with RA suggest that 
the prevalence or severity of depression is not 
dissimilar to individuals with other chronic dis-
eases (Hawley & Wolfe, 1993) and, as such, may 
be related to reduced quality of life and not a 
function of the disease per se (Courvoisier et al., 
2012; Hawley & Wolfe, 1993).

 Psychological Functioning 
Over Time

Despite the increased reporting of psychological 
problems in individuals with arthritis, longitudi-
nal studies have found that the process of psycho-
logical adjustment is complex with considerable 
variability in findings. Some studies have found a 
reduction in emotional distress over time (Crotty 
et al., 1994; Evers, Kraaimaat, Geenen, Jacobs, & 
Bijlsma, 2002; Persson, Larsson, Nived, & 
Eberhardt, 2005), while others have found that 
mental health remains relatively stable over the 
disease course (Smedstad, Vaglum, Moum, & 
Kvien, 1997; Uhlig et al., 2000). A longitudinal 
analysis of data from 158 Swedish primary care 
patients found that a latent effect may be associ-
ated with psychological adaptation in those 
newly diagnosed with RA. Improvements were 
not identified until the three-year follow-up 
(Persson et al., 2005). Meanwhile, in a 3-year 
prospective study of Hungarian and Austrian RA 
outpatients aged 40–75 years (n = 118), it was 
found that compared to population norms, mild 
depressive symptoms were noted early in the RA 
disease process (Palkonyai et al., 2007). It has 
also been suggested that anxiety may present 
 earlier, with the onset of depression occurring 
later (Wittchen, Kessler, Pfister, & Lieb, 2000).

However, findings from qualitative research 
suggest that arthritis involves a spectrum of 
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emotions ranging from frustration and annoyance 
to fear, anger, resentment, misery, and helpless-
ness (Baird, 2000; Lutze & Archenholtz, 2007; 
Melanson & Downe-Wamboldt, 2003). In one 
US study of older women (n = 18) with OA (aged 
65–92 years), arthritis was described as an ever- 
present and unwelcomed entity which domi-
nated their attention. This feeling was likened to 
‘wearing a heavy garment’ (Baird, 2000). 
Norton, Sacker, Young, and Done (2011), using 
data from a large prospective cohort study of 
men and women with early RA, identified a non-
linear change in distress over a 10-year period. 
Using latent growth mixture modeling tech-
niques, the authors were able to demonstrate that 
while psychological distress remained relatively 
stable across the disease course (following an 
increase at the time of diagnosis), heterogeneity 
in psychological response was identified when 
individual trajectories were examined. While the 
majority experienced low levels of distress that 
remained relatively stable over time (68 %), 
12 % demonstrated consistently high levels of 
distress. Meanwhile, a small proportion showed 

a decrease in psychological distress (9 %) with a 
further 11 % reporting increasing distress (see 
Fig. 4.2).

 Predictors of Psychological 
Functioning in Arthritis

Given the variation in long-term psychological 
functioning identified above, it is important for 
health professionals to identify factors that dif-
ferentiate between patients who do and do not 
successfully adjust psychologically to arthritis. 
At the extreme end of the spectrum, the coexis-
tence of psychological disorders and chronic pain 
conditions (particularly RA) has been associated 
with increased risk of suicidal ideation and sui-
cide completion (Timonen et al., 2003; Treharne, 
Lyons, & Kitas, 2000). Research has demon-
strated that depression and anxiety in individuals 
with arthritis can result from a complex interac-
tion between physical, clinical, and psychosocial 
factors (Covic, Tyson, Spencer, & Howe, 2006). 
Key factors are described below.

Fig. 4.2 Psychological 
distress trajectories of 
the 4-class growth 
mixture model. Solid 
lines are model-implied 
trajectories for each 
class and dashed lines 
are sample means 
weighted by class 
probabilities. Reprinted 
from Journal of 
Psychosomatic 
Research, 71(5), Norton 
S, Sacker A, Young A, 
Done J, Distinct 
psychological distress 
trajectories in 
rheumatoid arthritis: 
findings from an 
inception cohort, p. 293. 
Copyright (2011) with 
permission from 
Elsevier
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 Physical and Clinical Predictors

A number of studies have demonstrated an asso-
ciation between physical and clinical indicators 
of arthritis with reduced psychological function-
ing. Much of this research, however, has focused 
on depression or psychological distress as the 
outcome and has relied on data from RA subpop-
ulations. Considerable conjecture exists regard-
ing the relative importance of these factors.

 Functional Impairment and Disability

Despite its slow development, arthritis is pro-
gressive in nature and eventually leads to joint 
destruction, significant loss of function, and 
reduced health-related quality of life in many 
patients (Hill et al., 2007; Peters, Sanders, 
Dieppe, & Donovan, 2005; van Dijk, Dekker, 
Veenhof, & van den Ende, 2006; Zochling, 
Stucki, Grill, & Braun, 2007). Findings from the 
Centers for Disease Control and Prevention 
(2005) in the USA have indicated that one in 
three individuals with arthritis report activity 
limitations as a result of their condition. Findings 
confined to OA populations have revealed that 
80 % of people experience limitations in move-
ment, with 25 % unable to perform major daily 
activities (WHO Scientific Group, 2003). 
Further, approximately 10 % of people aged over 
60 are disabled as a result of the disease 
(Buckwalter et al., 2004), with increased levels 
associated with concomitant disease (Marks & 
Allegrante, 2002). Similar findings have been 
reported with respect to RA. Severe functional 
decline has been noted in 10 % of individuals 
within 2 years, and up to half of persons with RA 
are work- disabled within 10 years of diagnosis 
(Sokka, Kautiainen, Mottonen, & Hannonen, 
1999; Wolfe & Hawley, 1998).

In a cross-sectional clinical study of 111 adults 
with RA, Covic, Adamson, and Hough (2000) 
found that physical disability was predictive of 
depression (as measured by the AIMS) and was 
mediated by psychosocial factors including pas-
sive coping and helplessness. Likewise, 
Margaretten et al. (2009) identified a significant 

relationship between physical disability and 
increased depressive symptomatology in their 
socioeconomic and ethnically diverse RA 
cohort (n = 174). Specifically, univariate analyses 
revealed no significant demographic differences 
between patients reporting depression (measured 
by the Patient Health Questionnaire 9) and those 
that did not. Of the clinical features, only physical 
functioning (measured by the Health Assessment 
Questionnaire; p < 0.001), disease activity (mea-
sured by RA-specific Disease Activity Score in 
28 [DAS28] joints; p = 0.04), along with lower 
use of disease-modifying antirheumatic drugs 
(p = 0.03) were significant predictors. When these 
variables were entered into the multivariate 
model, however, only physical functioning 
remained significant (p < 0.001). In this multivar-
iate model, a reduction in depressive symptoms 
was noted for individuals of Asian or Pacific 
Islander origin (p = 0.02). This finding is sup-
ported by another rheumatological outpatient 
study (El-Miedany & El-Rasheed, 2002). While 
it was found that functional disability was the 
only clinical predictor of depression, the authors 
were able to demonstrate disparate clinical pro-
files for depression and anxiety. Anxiety was 
associated with joint tenderness and stiffness, 
short disease duration, as well as rheumatoid 
factor and nodules. This finding however, con-
trasts with that of Ho, Fu, Chua, Cheak, and Mak 
(2011) who found that among consecutive 
patients at a University-based hospital (n = 100), 
while rheumatoid factor and biological indicators 
of disease activity were significant in univariate 
analyses, the effect disappeared in the multivari-
ate model. In this study, rheumatoid factor was 
associated with depressive symptoms only.

On the other hand, a two-year longitudinal 
study of individuals (n = 227) with early stage 
RA (i.e., ≤4 years duration) examined predictors 
of change in depression and anxiety symptoms 
at both 1 and 2 years (Smedstad et al., 1997). 
With depression (measured using the AIMS) as 
the outcome, it was found in multivariate analy-
ses that 1- and 2-year change in depression 
scores was predicted by level of disability. 
Serologic indicators of disease activity such as 
erythrocyte sedimentation rate (ESR), along with 
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joint tenderness and pain levels, failed to predict 
the relationship. Importantly, previous depression 
scores also predicted depression. When cross-
lagged analyses were conducted in an attempt to 
determine causality between the variables of 
interest, the only significant finding was related 
to depression at 1 year. High levels of disability 
at baseline predicted depression at time one. 
This effect, however, was not sustained at 2-year 
follow-up. In contrast, no disease-related factors 
were found to predict 1- and 2-year change in 
anxiety scores. Previous anxiety levels were the 
only predictor of future anxiety.

Moreover, in a nationally representative sam-
ple of US noninstitutionalized civilians, Godha, 
Shi, and Mavronicolas (2010) found a strong rela-
tionship between RA functional limitation sever-
ity and depression. In particular, after controlling 
for the confounding effects of age, physical activ-
ity, and comorbidities, patients belonging to Class 
II (i.e., able to perform usual self-care and voca-
tional activities, but limited in avocational activi-
ties such as recreational activities and/or leisure; 
and activities related to work, school, and home-
making) were almost four times more likely to 
have a high tendency toward depression com-
pared to Class I (i.e., completely able to perform 
usual activities of daily living such as self-care, 
vocational, and avocational). Meanwhile the odds 
of depression increased substantially (OR = 5.92) 
for those in Class III (i.e., able to perform self-
care, but limited in vocational and avocational 
activities) compared to Class I. It is important to 
note that older age and level of physical activity 
were associated with a reduction in depression.

 Pain and Disease Activity

While clinical expression and progression of 
arthritis are highly variable, particularly for RA, 
with the disease course marked by periods of 
exacerbations and remissions (Australian 
Institute of Health and Welfare, 2005), pain and 
joint stiffness have been identified as key indica-
tors of arthritis. Pain, in particular, is often a 
common reason individuals seek medical attention 
(Gureje, Von Korff, Simon, & Gater, 1998).

In a longitudinal examination of clinically 
important predictors of self-reported depressive 
symptoms (evaluated using the mental health 
component score of the Medical Outcomes Study 
Short Form-36 [SF-36]) in 29,524 adults aged 18 
and over with rheumatic disease, Wolfe and 
Michaud (2009) found that 9-year incidence of 
depression was in the vicinity of 40 %. When RA 
was specifically examined, those with depression 
were found to be characteristically different from 
those without depression on a range of sociode-
mographic, psychological, and disease-related 
indicators. Using Random Forest analyses, how-
ever, the authors identified factors associated with 
disease severity, that is, symptom intensity (mea-
sured as a combination of the fatigue component 
of the Visual Analog Scale [VAS] and Regional 
Pain Scale [i.e., painful nonarticular joint count]), 
pain and global severity (measured by the VAS), 
and fatigue, as well as disease comorbidity to 
classify patients with depressive symptoms. 
Despite this, when recursive partitioning was 
applied to the data, only symptom intensity was 
necessary to identify participants with depressive 
symptoms. In addition, the cumulative impact of 
this indicator of disease severity was found to 
contribute to mortality over the study period.

Further, in a longitudinal study of 15,282 
patients with RA, pain was found to account for 
44 % of the variance associated with psychologi-
cal functioning (as measured by the mental health 
component of the SF-36) (Courvoisier et al., 
2012). More specifically, multivariate analyses 
found that pain explained 60 % of the variance 
associated with the stable part of psychological 
functioning over the study period. In this analy-
sis, disease activity and functional disability also 
contributed to psychological functioning. When 
the variable part of psychological functioning was 
assessed, only pain remained as the significant 
explanatory variable, explaining 5 % of the vari-
ance. Moreover, in the Norton study (described 
in the section above) (Norton et al., 2011), the 
four psychological trajectories over the 3-year 
study period were found to be related to self-
reported disease severity. Those that had high 
levels of depression, either high stable or high 
decreasing, were found to have higher levels of 
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disease severity at baseline compared to those 
with low-stable or low-increasing depression. 
Importantly, key serological markers of inflam-
mation, ESR and C-reactive protein (CRP) failed 
to predict psychological functioning over time. 
Interestingly, disease severity indicators were 
also the difference between those with high lev-
els of depression that remained stable over the 
course of the study compared to those that saw 
improvements in mental health.

 Fatigue

The experience of fatigue is also common to 
both RA and OA. Although the prevalence has 
varied according to the measurement used and 
level of active disease present, it has been sug-
gested that up to 93 % of individuals with OA or 
RA experience fatigue (Belza, 1995; Wolfe, 
Hawley, & Wilson, 1996). When clinically sig-
nificant levels of fatigue have been investigated 
however, this figure approaches 50 % (Wolfe 
et al., 1996). Moreover, haematological manifes-
tations have been found to be prominent in 
arthritis, particularly in RA subpopulations. The 
prevalence of mild anemia in RA has ranged 
from 33 to 60 % (Wilson, Yu, Goodnough, & 
Nissenson, 2004). Wolfe and Michaud (2006) 
found that mild anemia (as defined by the World 
Health Organization) was present in 31.5 % of 
participants with RA, with lifetime prevalence 
being in the vicinity of 50 %. Using discriminant 
analysis, Covic et al. (2006) identified 12 spe-
cific predictors that were able to correctly clas-
sify the majority of participants (80 %) in their 
rheumatological sample (n = 134) based on 
depression status. Fatigue was found to be the 
strongest clinical predictor of depression (load-
ing = 0.57), followed by pain (loading = 0.55) 
and physical disability (loading = 0.44). Despite 
this, psychological factors, particularly tension 
and self-esteem, were the strongest overall pre-
dictors of the relationship (loadings = 0.73). 
Likewise, in a large convenience community 
sample (n = 200) of older adults with RA (mean 
age 66.7 years), Franklin and Harrell (2013) 
examined the unique effect of pain and fatigue 

on depression. In this study, functional impair-
ment accounted for a significant amount of the 
variance associated with depressive symptoms 
(β = 0.47; rpart

2 0 18= . ). Importantly, pain did not 
contribute to the relationship between RA and 
depression following control for demographics 
and functional impairment. After controlling for 
demographics, functional impairment, and pain, 
fatigue was found to contribute 10 % unique 
variance to the RA–depression relationship.

 Psychosocial Predictors

While the findings suggest that long-term disability, 
joint damage, and pain (to some extent) as 
opposed to RA disease activity (e.g., swollen 
joints, ESR, CRP) may contribute substantially 
to depression in arthritis, these findings are not 
conclusive. Psychosocial factors are increasingly 
being suggested as mediators or moderators of 
the relationship between arthritis and psychologi-
cal functioning. Although the list of psychosocial 
factors implicated in psychological adaptation to 
arthritis is extensive, the following provides an 
overview of the role some of the key factors play.

 Sociodemographics

Depending upon the variables included in the 
analyses, sociodemographic variables have been 
inconsistently linked to poor psychological 
adjustment to arthritis. In particular, various stud-
ies have suggested that age (particularly at diag-
nosis) (Patten, Williams, & Wang, 2006; Ramjeet, 
Koutantji, Barrett, & Scott, 2005), gender (Marks, 
2013; Ramjeet et al., 2005; Theis, Helmick, & 
Hootman, 2007), education (Mella, Bertolo, & 
Dalgalarrondo, 2010), and marital status (Katz 
& Yelin, 1993; Strine et al., 2004) are important 
indicators. For instance, Strine et al. (2004), in 
their examination of Behavioral Risk Factor 
Surveillance System data, found that frequent 
mental distress in arthritis was associated with 
female gender, lower education (noncompletion 
of high school), marital status (previously married), 
younger age, ethnicity (Hispanic), and employ-
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ment status. It is important to note, however, 
that disease-related and psychological factors 
were not controlled for in this study. Mella et al. 
(2010), on the other hand, found education to be 
the only demographic predictor of depressive 
symptoms, alongside levels of disease activity 
and functional impairment. In their longitudinal 
analysis of Swedish primary care patients 
(n = 158) however, Persson et al. (2005) noted 
that higher risk of distress was associated with 
younger age, female gender, and a number of 
psychosocial factors, including lower social 
support and higher distress at baseline.

 Psychological Vulnerability

Psychological vulnerability has been found to 
impact future levels of psychological distress. 
Importantly, previous levels of depression or 
anxiety have been found to be key predictors of 
short-term psychological functioning in arthritis 
(Smedstad et al., 1997). In a small study (n = 22) 
of individuals with early RA, Sharpe and col-
league found that initial levels of depression con-
sistently predicted between 37 and 58 % of the 
variance attributed to psychological functioning 
over time. In this study, coping strategies were 
found to predict psychological functioning in the 
early stages of the disease, accounting for 9 % 
and 5 % of the variance at times two and three, 
respectively. Interestingly, while disability pre-
dicted psychological functioning at all follow-up 
time points (i.e., 2–6), joint function improved 
despite decreases in mood.

Additionally, in a 2-year longitudinal study of 
RA, Sinclair and Wallston (2010) identified that 
the construct psychological vulnerability (mea-
sured by Psychological Vulnerability Scale) 
added 9.3 % unique variance to concurrent 
depressive symptoms, beyond that of personal 
control factors such as helplessness and func-
tional impairment. Meanwhile, lower psycho-
logical vulnerability contributed 5.6 % unique 
variance to depressive symptoms 1 year later. 
In this analysis, age and disease comorbidity 
failed to predict changes in depressive symptoms 
(measured by the CES-D). The authors argued 

that this suggests that these factors do not con-
found the relationship between psychological 
vulnerability and psychological distress in 
arthritis.

Further, while stress and its role in arthritis 
will be discussed in detail in Chap. 5, it is an 
important predictor of long-term psychological 
functioning in arthritis populations. In a study of 
Irish women (n = 59) with established RA (mean 
age = 60 years) attending an outpatient clinic, it 
was found that perceived stress was associated 
with affective disturbance at 1-year follow-up 
(Curtis, Groarke, Coughlan, & Gsel, 2004). 
Correlational and hierarchical regression analy-
ses revealed that psychological stress was the 
best predictor of depression and was a better pre-
dictor than disease severity on measures of posi-
tive and negative emotionality. Treharne, Lyons, 
Booth, and Kitas (2007) provided additional sup-
port for the significant impact of perceived stress 
on mental health outcomes in arthritis. In their 
longitudinal study involving 134 U.K. outpa-
tients with RA, the authors found that perceived 
stress had the strongest relationship with psycho-
logical well-being at baseline and perceived 
stress had an impact on anxiety levels at 6 month 
follow-up.

 Coping Efforts

Coping efforts have been suggested as key factors 
in developing a sense of control and mastery over 
chronic illness (Dager, Kjeken, Fjerstad, & 
Hauge, 2012; Shaul, 1995). Studies focused on 
RA subpopulations have consistently demon-
strated that coping strategies employed by an 
individual in response to arthritis-related symp-
toms such as pain have a significant impact on 
psychological and physical health outcomes 
(Brown, Nicassio, & Wallston, 1989; Covic, 
Adamson, Spencer, & Howe, 2003; Covic et al., 
2006). The majority of this research has generally 
concentrated on assessing the way individuals 
manage chronic pain according to the dichoto-
mous problem-focused and emotion- focused 
approaches (or variants thereof, e.g., active vs. 
passive coping) proposed by Lazarus and Folkman 
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(1987). Particularly, Curtis, Groarke, Coughlan, 
and Gsel (2005) found that although perceived 
stress was associated with affective disturbance 
and was the best predictor of depression in 59 
Irish RA outpatients, the use of avoidant coping 
efforts (i.e., efforts to distract from, or avoid the 
stressor) contributed to the prediction of negative 
affect. These findings were supported in a 
12-month follow-up study of this cohort of 
women (Curtis et al., 2004). Similarly, passive 
coping with pain has also been found to increase 
depression at 6-month follow-up. This finding, 
however, was specific to those with RA experi-
encing greater pain (Brown et al., 1989).

Previously, emotion or passive-based 
approaches to coping have generally been 
regarded as maladaptive. Snow-Turek, Norris, 
and Tan (1996) indicated that passive, maladap-
tive coping approaches have qualities that out-
weigh the benefits of active coping. These 
approaches have been previously associated 
with increased arthritis pain, disability, and 
depression in comparison to individuals who 
employ problem- based (or active) coping strate-
gies (Brown, Wallston, & Nicassio, 1989; Covic 
et al., 2000, 2003; Evers, Kraaimaat, Geenen, 
Jacobs, & Bijlsma, 2003; van Lankveld, Naring, 
van’t Pad Bosch, & van de Putte, 2000). 
However, a Canadian longitudinal qualitative 
study involving three time points (Melanson & 
Downe- Wamboldt, 2003) found that older men 
and women with RA (n = 39) used a variety of 
strategies (i.e., confrontive, palliative, support-
ant, fatalistic, self-reliant, evasive, optimistic, 
and emotive) in order to adjust. Meanwhile, 
Gignac, Cott, and Badley (2000), using content 
analysis, noted that Canadian community-dwell-
ing older adults with OA (n = 286) employed 13 
distinct behavioral efforts in order to adapt to 
their condition. These coping efforts concerning 
‘selection’ (i.e., performing activities less often), 
‘optimization’ (i.e., augmenting or enriching 
reserves to enable continued functioning), ‘com-
pensation’ (i.e., substituting activities), and 
‘receiving help’ were integral to perceptions of 
dependence (or independence) and facilitated 
psychological adjustment. Another study utilizing 
a narrative biographic approach, found that 
Austrian RA outpatients (n = 10) described their 

experience as positive, with the disease seen as a 
challenge and facilitator of personal growth 
(Stamm et al., 2008).

Importantly, a recent systematic review exam-
ining the longitudinal association between cop-
ing and psychological adjustment in RA found 
limited evidence that passive or disengaging 
coping strategies such as helplessness, avoid-
ance, and wishful thinking were prospectively 
associated with increased psychological distress 
(Vriezekolk, van Lankveld, Geenen, & van den 
Ende, 2011). It was also noted that there was no 
evidence for active or engagement-style coping 
(e.g., problem-solving, emotional regulation, dis-
traction, and cognitive restructuring) playing a 
role in the improvement of psychological distress 
long-term. Therefore, coping strategies may play 
more of a role in understanding psychological 
functioning in the early stages of disease only.

Others (e.g., Gronning, Lomundal, Koksvik, 
& Steinsbekk, 2011) have suggested that adjust-
ing to a chronic illness is a dynamic process, 
influenced not only by the disease but by the indi-
vidual’s life circumstances and personal 
resources. This finding is supported by a recent 
qualitative study of older Australian women with 
OA (Harris, Byles, Sibbritt, & Loxton, 2015). In 
this study it was found that psychological adjust-
ment over time was similar to that of RA and was 
attributed primarily to cognitive and attitudinal 
factors such as stoicism, making downward com-
parisons, and cognitive reappraisal. This was a 
dynamic “day-to-day” process involving a con-
stant struggle between grieving physical losses 
and increasing dependence amidst symptom 
management. Therefore, adopting a balanced or 
flexible coping approach may be the key to long- 
term psychological adjustment to chronic dis-
eases such as arthritis (Masuda et al., 2011).

 Social Support

Social support has been found to have direct and 
moderating effects (through the stress response) 
on the relationship between arthritis and psycho-
logical functioning (Brown et al., 1989; Dekkers 
et al., 2001; Evers, Kraaimaat, Geenen, & 
Bijlsma, 1997). Social support can be defined as 
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the existence or perceived availability of people 
who care about an individual and whom they can 
rely on when needed (Ethgen et al., 2004). In a 
Dutch study of 229 randomly selected RA outpa-
tients, the support of a spouse was found to be a 
significant predictor of lower depression and 
anxiety of individuals with RA (Kraaimaat, Van 
Dam-Baggen, & Bijlsma, 1995). Evers et al. 
(1997) found that recently diagnosed Dutch RA 
outpatients (n = 91) who had smaller networks 
(i.e., quantity of social support) experienced 
greater psychological maladjustment in their first 
year after diagnosis compared to those with a 
larger network. An analysis of data from an inter-
national longitudinal cohort study (Demange 
et al., 2004) found that RA patients (n = 542) who 
received more social support (i.e., perceived sat-
isfaction with support given) or had a larger 
social network had better functional and psycho-
logical adjustment over time. However, it has 
been argued that the perceived availability and 
quality of the support received may be more 
important than the size of an individual’s net-
work (Leskela et al., 2006). Perceived social sup-
port, in particular, has been found to be beneficial 
for both physical and psychological outcomes in 
arthritis (Demange et al., 2004; Ethgen et al., 
2004; Ferreira & Sherman, 2007; Sherman, 
2003). Ferreira and Sherman (2007) and Sherman 
(2003) found that perceived social support was 
associated with reduced depressive symptoms in 
older adults with OA.

 Personality

Personality-based characteristics have been 
found to influence the way in which individuals 
appraise a given situation and the selection of 
coping strategies (either adaptive or maladap-
tive) (Folkman & Greer, 2000). A longitudinal 
study of Dutch outpatients with early RA (n = 78) 
found that neuroticism (i.e., the tendency to be 
relatively more tense and emotionally unstable) 
at diagnosis was the most consistent and effec-
tive predictor of increased psychological distress 
(depression and anxiety) at both 3- and 5-year 
follow-up (Evers et al., 2002). Further, Scheier 

and Carver (1987) and Scheier, Weintraub, and 
Carver (1986) have posited that an optimistic 
life approach may play a protective role in 
chronic disease, facilitating the choice of disease-
related coping strategies and engagement in 
health behaviors. Optimism has been positively 
associated with psychological well-being (both 
cross-sectionally and prospectively) (Brenner, 
Melamed, & Panush, 1994; Fournier, de Ridder, 
& Bensing, 2002; Long & Sangster, 1993) and 
health- related quality of life (Allison, Guichard, 
& Gilain, 2000; Carver et al., 1994; Scheier 
et al., 1989) and inversely with symptom expres-
sion (Achat, Kawachi, Spiro, DeMolles, & 
Sparrow, 2000; Ferreira & Sherman, 2007; 
Scheier & Carver, 1985). Additionally, it is 
suggested that individuals with an optimistic out-
look employ problem-based coping in response 
to situations appraised as controllable, and emo-
tion-based strategies aimed at harm minimization 
in response to situations appraised as uncontrol-
lable (Scheier et al., 1986). Similarly, a U.K. 
longitudinal study of 134 RA outpatients (pre-
dominantly women) identified pessimism as a 
predictor of increased anxiety at baseline and 
increased depression, anxiety, and decreased life 
satisfaction at 6-month follow-up (Treharne 
et al., 2007). Individuals who reported greater 
levels of optimism reported better adjustment in 
terms of anxiety at baseline and depression at 
1-year follow-up.

 The Contribution of Psychological 
Disorders to the Physical Burden 
of Arthritis

Management of arthritis has heavily focused on 
symptom relief, including the reduction of pain 
and inflammation (Branch, Lipsky, Nieman, & 
Lipsky, 1999). However, disease-related factors 
have been found to only modestly predict future 
arthritis disability (van der Heide, Jacobs, 
Haanen, & Bijlsma, 1995; Wolfe & Cathey, 
1991). With significant variability associated 
with arthritis disability, it has been suggested that 
factors extraneous to the disease may play a key 
role in the burden of disease. Depression, when 
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present in its clinical form, has been attributed to 
mortality in RA patients (Ang et al., 2005). 
However, with substantial discordance between 
objective disease indicators (including radio-
graphic evidence and joint inspection) and the 
severity of symptomatology (Jones & Doherty, 
1995; Kean, Kean, & Buchanan, 2004), a large 
focus has been on reduced health-related 
quality-of- life indicators. The link between psy-
chological distress and pain has been suggested 
to be bidirectional (Kroenke et al., 2011). The 
following section describes the influence of 
psychological disorders (depression and anxiety) 
on physical functioning, pain, and other clinical 
indicators of arthritis.

 Physical Functioning and Disability

With the exception of a few studies, research 
examining the impact of psychological disorders 
on physical functioning and disability has largely 
come from cross-sectional studies (see previous 
section). In particular, Strine et al. (2004), exam-
ining predictors of arthritis in the Behavioral Risk 
Factor Surveillance System cohort, found that 
frequent mental distress had a significant impact 
on physical health. Although a cross- sectional 
study, the authors noted that after controlling for 
important sociodemographic characteristics (age, 
ethnicity, gender, employment status, marital 
status, and educational attainment), those with 
frequent mental distress (i.e., reported ≥14 
mental health days as not good) were found to 
have increased associations with reporting their 
general health as either fair or poor (adjusted 
OR = 3.1), had 14 or more physically unhealthy 
days in the past month (adjusted OR = 4.1), as 
well as increased inability to perform daily activi-
ties (adjusted OR = 2.2), and the need to use sup-
port aids (adjusted OR = 1.8).

In an earlier RA-focused study (n = 80), 
Murphy et al. (1988) found that psychiatric illness 
(depression and anxiety) was only associated 
with two of the assessed indicators of disease 
outcomes, grip strength, and functional grade. 
Psychiatric illness was also not related to disease 

duration. Using the SF-36 physical summary 
score as the outcome, Kojima et al. (2009) found 
that while psychological distress was associated 
with physical functioning in bivariate analyses, 
this association disappeared at a multivariate 
level with only current symptom and physical 
status predictive of SF-36 physical quality of life.

Similar findings have been obtained in 
OA. Using a publicly and privately funded pro-
spective cohort study of adults aged 45–79 
designed to examine onset and progression of 
knee OA, Riddle, Kong, and Fitzgerald (2011) 
found that depressive symptoms were an inde-
pendent predictor of yearly change (over 2 years) 
in self-reported disability, walking distance, and 
chair stand performance in addition to pain. 
However, while statistical significance was 
obtained, the authors suggested that the findings 
were not clinically significant. Examining the 
prognostic impact of depressive symptoms on 
future pain and functioning, the authors found 
that depression was required to be chronic and 
persist for multiple years in order to produce a 
meaningful impact on future pain and disability.

On the other hand, another longitudinal study 
of community-dwelling individuals (n = 257) 
(Sharma et al., 2003) found that baseline factors 
associated with poor functional outcome (mea-
sured by the Western Ontario and McMaster 
osteoarthritis index [WOMAC]) at 3 years 
included higher Body Mass Index, greater knee 
pain intensity, increased laxity, and reduced aero-
bic exercise, as well as lower psychosocial func-
tioning in terms of mental health, self-efficacy, 
and social support. The impact of psychological 
distress on functional outcomes appears to be 
latent, with pain intensity the only baseline factor 
to predict functioning at 18 months. In terms of 
chair-stand performance, there was no difference 
between those with poor and those with good 
WOMAC scores. Self-efficacy was the only psy-
chosocial factor that contributed to both 3-year 
self-reported functional decline and objective 
chair-stand performance. Importantly, differ-
ences in self-efficacy between those who sus-
tained high functioning over time compared to 
those that saw a decline or sustained low function 
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were the largest of any predictor. This finding is 
supported by other longitudinal research (Rejeski, 
Miller, Foy, Messier, & Rapp, 2001).

 Pain and Disease Activity

In chronic pain patients, poor psychological func-
tioning is generally associated with more pain 
sites, pain intensity duration, and severity and 
interference (Bair, Robinson, Katon, & Kroenke, 
2003; Bair, Wu, Damush, Sutherland, & Kroenke, 
2008). In arthritis, most studies have examined 
the role of pain on psychological outcomes as 
opposed to the reverse. In an early clinical study 
of 400 RA patients attending a rheumatological 
clinic on average for 3 years, Hawley and Wolfe 
(1988) found that depression and anxiety were 
associated with number of outpatients visits, 
while depression (although highly correlated 
with anxiety) contributed to continued high lev-
els of pain at follow-up. Meanwhile, in a longitu-
dinal analysis of 238 patients with RA (aged 
20–70), Odegard et al. (2007) found that anxiety 
alongside female gender, disease activity (defined 
as ESR), and physical function (measured by grip 
strength) independently explained the course of 
pain over the 10-year study period. While depres-
sion and anxiety were found to be interrelated 
longitudinally, depression (measured by the 
AIMS or General Health Questionnaire) did not 
contribute to the final model. These findings were 
consistent using two different measures of pain 
(VAS and AIMS).

In another study focused on early inflamma-
tory arthritis, Looper et al. (2011) found that 
patients with a history of major depression had 
higher overall disease activity. Importantly, joint 
symptoms measured by the DAS28 showed sig-
nificantly higher values according to depression 
history for both patient and physician assessment 
of the illness. Objective disease indicators such as 
tender and swollen joints and CRP levels were not 
related to depression history. Likewise, pain was 
not associated with depression history. This con-
trasts with an earlier study of 188 postmenopausal 
women with RA and OA (Zautra & Smith, 2001). 

In this study, Zautra and Smith found that 
increased pain sensitivity was associated with 
depressive symptoms. More specifically, weekly 
pain reports in RA patients were predicted by 
depressive symptoms, perceived stress, and an 
interaction between perceived stress and depres-
sion. For those with OA, weekly pain was pre-
dicted by independent associations of depression 
and perceived stress, with no interaction noted. 
The differences in findings between the two stud-
ies may have been related to how depression was 
classified (recurrent as opposed to history) and the 
population studied.

In a later study examining the effects of 
depression and anxiety on weekly pain in a mixed 
RA and OA sample, Smith and Zautra (2008) 
found that when examined separately, depression 
and anxiety had similar effects on the reporting 
of weekly pain, both current and next week 
(although the effects were nearly twice as large 
for anxiety). However, when examined in con-
cert, depression was reduced to nonsignificance. 
This finding was supported by Harris et al. (2012) 
who examined the relative effects of self-reported 
diagnosed depression and anxiety in arthritis 
within a comprehensive model.

The impact of psychological factors on physi-
cal outcomes has less often been examined in an 
OA only population. Kim et al. (2011), in a cross- 
sectional study of 660 older Koreans with knee 
OA, found that coexisting depression was associ-
ated with knee pain. The strength of this relation-
ship (after adjustment for confounders) was as 
strong as pathomorphologic damage. Particularly, 
the presence of depression was associated with a 
six-fold increase in reporting symptomatic knee 
OA. However, this influence was only noted in 
patients with minimal to moderate radiographic 
severity (measured by the Kellgren–Lawrence 
grading system). The presence of a depressive 
disorder was not associated with the risk of 
symptomatic knee OA in patients with severe OA 
(Kellgren–Lawrence grade 4). As a result, the 
authors argued that the findings suggested that 
depression contributes substantially to the dis-
crepancy between symptoms and radiographic 
degenerative changes observed in knee OA.
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 The Pain–Disability–Depression 
Link: It’s Complicated

The findings suggest that the influence of depres-
sion and anxiety on physical and psychological 
outcomes appears to be largely associated with 
subjective physical (in conjunction with psycho-
social) factors as opposed to objective measures, 
with disease factors alone unable to reliably pre-
dict poor outcomes. The interrelation between 
these factors, however, appears much more com-
plex. For instance, Crotty et al. (1994) suggested 
that the degree of pain and depression is a precur-
sor to physical disability that may appear later in 
the disease course. Further, Covic et al. (2003), in 
their biopsychosocial assessment of 157 men and 
women with early RA, found, using path analy-
sis, that the suggested biopsychosocial model 
accounted for a large proportion of the cross- 
sectional and longitudinal variance for pain (52–
94 % and 29–43 %, respectively) and depression 
(37–71 % and 21–33 %, respectively). It was 
found that physical disability, along with help-
lessness and passive coping, contributed to the 
levels of pain and depression in RA. Importantly 
physical disability was the most significant pre-
dictor of pain. This is supported in other research 
(Hodkinson et al., 2012). Escalante and del 
Rincon (Covic et al., 1999), in particular, found 
that only one-third of the variance associated 
with physical disability in RA is explained by 
disease-related factors, including disease dura-
tion, joint symptoms, and objective functional 
limitations. Meanwhile, 20 % of the variance 
could be explained by psychosocial factors such 
as helplessness and self-efficacy. This is sup-
ported by other studies which have found that 
passive coping strategies, including those involv-
ing helplessness and catastrophizing, have been 
found to be associated with pain sensitivity 
(Evers et al., 2003; Naidoo & Pretorius, 2006), 
while active coping strategies and the develop-
ment of self-efficacy have been found to have a 
positive impact on pain reduction (Savelkoul, de 
Witte, & Post, 2003).

Using factor analysis, Kojima et al. (2009) 
identified four principal components that repre-
sented the interrelationship between psychoso-

cial factors and clinical factors in RA—disease 
activity, current symptoms, physical status, and 
psychosocial factors. Psychosocial factors, com-
prised of satisfaction with social support, number 
of available supporting individuals, anxiety, and 
depression were correlated with symptomatology 
and physical status, but not with disease activity. 
Likewise, all factors were associated with physi-
cal status and current symptoms (see Fig. 4.3). 
This study, however, was cross-sectional in 
nature and may not be generalizable, with partici-
pants being regular attendees at a university hos-
pital rheumatology clinic.

Meanwhile, Hawker et al. (2011) examined 
the longitudinal relationship between pain and 
depressive symptoms in a community sample of 
older adults (n = 834) with symptomatic hip and 
knee OA. Controlling for psychosocial and 
demographic factors and taking into account 
important disease outcomes; (fatigue and disabil-
ity); a cyclical relationship was identified in 
which arthritis pain predicted subsequent func-
tional disability, which, in turn, led to depression 
and worsening of arthritis pain and disability. 
This cyclical path model is illustrated in Fig. 4.4.

A variety of pathways have been suggested to 
explain the link between pain symptoms and 
depression. Although pain may contribute to 
depression through psychosocial and behavioral 
pathways such as passive coping, helplessness, 
low self-efficacy, and sleep disturbance (Covic 
et al., 2003; Dersh, Polatin, & Gatchel, 2002; 
Kundermann, Hemmeter-Spernal, Huber, Krieg, & 
Lautenbacher, 2008; Williams, Jacka, Pasco, Dodd, 
& Berk, 2006), depression is also responsible for 
neurotransmitter imbalance. Dysregulation of 
key modulating neurotransmitters such as sero-
tonin, norepinephrine, and dopamine, coupled 
with alterations to shared central pain processing, 
has the ability to create ongoing pain sensitivity 
(Bair et al., 2003). Meanwhile, the effects of anx-
iety on pain have been linked to anxiety sensitiv-
ity (Schmidt & Cook, 1999). Using event-related 
functional MRI, Ploghaus et al. (2001) found that 
anxiety-induced pain sensitivity was associated 
with activation of the hippocampal network, par-
ticularly the entorhinal cortex of the hippocampal 
formation. Using the Gray–McNaughton theory of 

M.L. Harris



67

anxiety (Gray & McNaughton, 2000), the authors 
posited that during the experience of anxiety, the 
hippocampal formation increases the response to 
aversive stimuli by behavioral priming responses 
to consider the worst possible outcome. This may 
result in a chronic cycle of pain and anxiety.

 Are Psychological Disorders Risk 
Factors for the Onset of Arthritis?

While significant progress has been made regard-
ing the understanding of particular aspects of 
arthritis, notably relating to disease progression 
(e.g., development of new treatment options, 
assessment of treatment efficacy), the pathogene-
sis of arthritis remains unclear. In the absence of a 
single genetic vulnerability, arthritis is viewed as a 
disease of multifactorial origin, with both genetic 
and environmental factors contributing to its 
occurrence and expression (Alamanos & Drosos, 
2005; Felson, 1996; Silman & Pearson, 2002). 
Consequently, prevention strategies have focused 
on identifying factors which place an individual at 
heightened risk for disease development (Cooper 
et al., 2000; Felson, 1996). Box 4.1 provides an 
overview of the key nonmodifiable and modifiable 

factors associated with increased risk of develop-
ing OA and RA. Psychological factors, particu-
larly depression, are now being considered as risk 
factors for diseases other than arthritis (Clarke & 
Currie, 2009). Within the arthritis literature, lim-
ited evidence exists regarding the role of depres-
sion and anxiety in disease onset.

In a ten-country cross-sectional study, Scott 
et al. (2011) found that early onset (i.e., diag-
nosed prior to age 21) mental health disorders 
were associated with increased risk of OA. All 
examined disorders were associated with 
increased reporting of OA. The highest Hazard 
Ratio was associated with posttraumatic stress 
disorder (1.91), followed by generalized anxiety 
disorder (1.69), and panic disorder (1.68). Major 
depression had the lowest hazard ratio of all the 
mental health disorders (1.52). This finding is 
supported longitudinally by Von Korff et al. 
(2009) who noted that the experience of mental 
health problems (depression and anxiety) prior to 
age 21 was associated with an increased risk of 
developing adult onset arthritis.

Further, in a 12-year prospective population- 
based study, Karkus and Patton (2011) indicated 
that depression was associated with a 1.5 increase 
in odds of reporting arthritis. This finding is 

Fig. 4.3 Interrelationships between psychosocial factors, 
disease activity, current symptoms, and physical status. 
Based on the results of the factor analysis derived from 
the clinical and psychosocial variable data of 120 patients 
with RA. Reprinted from Journal of Psychosomatic 

Research, 67(5), Kojima M, Kojima T, Ishiguro, N, 
Oguchi, T, Oba, M, Tsuchiya, H, et al., Psychosocial fac-
tors, disease status, and quality of life in patients with 
rheumatoid arthritis, p. 429. Copyright (2009) with per-
mission from Elsevier
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supported by a 20-year prospective study which 
found five or more depressive symptoms associ-
ated with arthritis onset (Seavey, Kurata, & 
Cohen, 2003). In contrast, van’t Land et al. 
(2010) aimed to untangle the direction of the 
relationship between arthritis and psychiatric dis-
orders. In a 2-year prospective study of 90 
municipalities in the Netherlands, it was found 
that having arthritis was a risk factor for the 
development of a mood disorder. When the tem-
poral relationship between psychiatric disorders 
and arthritis onset was examined over a 3-year 
period, no significant association was detected 
following adjustment for confounders.

Lastly, one study has used sophisticated sta-
tistical techniques in order to examine the tem-
poral relationship between psychological factors 
and arthritis onset. In a 9-year prospective 
(nationally representative) study that had the pri-
mary aim of examining perceived stress as a risk 
factor for arthritis onset in older Australian 
women, it was found that self-reported diag-
nosed depression conferred the same risk as low 
levels of chronic stress (Harris, Loxton, Sibbritt, 
& Byles, 2013). Following the adjustment for 
confounders, longitudinal analyses revealed a 
1.4 (95 % CI 1.2, 1.5; p < 0.001) increase in odds 
of having arthritis. An analysis employing a time 

Fig. 4.4 Result for the final path model, adjusting for 
covariates. T1 = baseline; T2 = 1-year follow-up; 
T3 = 2-year follow-up. Reprinted from Arthritis Care and 
Research, 63(10), Hawker GA, Gignac MA, Badley E, 

Davis AM, French MR, Li Y, et al., A longitudinal study to 
explain the pain-depression link in older adults with 
osteoarthritis, p. 1387. Copyright (2011) with permission 
from American College of Rheumatology
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lag was then conducted. This method examined 
whether the predictor (in this case depression) at 
time one was associated with arthritis diagnosis 
at time two, and so on. Using this approach, the 
risk for depression remained the same. A final 
sensitivity analysis was conducted excluding 
participants who reported no arthritis but experi-
enced persistent joint pain. When this time-lag 
analysis was conducted, the odds of being diag-
nosed with arthritis rose slightly to 1.5 (95 % CI 
1.1, 1.4; p < 0.001).

Diagnosed anxiety was also examined in a 
similar fashion as depression. In the longitu-
dinal model, the odds of having been diag-
nosed with arthritis was slightly elevated for 
those with anxiety (adjusted OR = 1.2, 95 % 
CI 1.1, 1.4; p = 0.001). When the time-lag 
model was employed, however, the effect of 
anxiety on arthritis onset became nonsignifi-
cant. Coupled with the findings from van’t 
Land et al. (2010), it suggests that anxiety is a 
consequence of arthritis and not a precursor, 
while a bidirectional relationship may exist 
with depression.

 Mechanisms Implicated 
in the Depression–Arthritis 
Relationship

Depression has been posited to influence the onset 
of arthritis through multiple pathways. With stress 
hormones known to be elevated in depression 
(McEwen, 2003), the allostatic load model pro-
posed by McEwen (1998a) (see Fig. 4.5) has gen-
erated increased attention in explaining the onset 
of disease within a biospychosocial framework. 
This model takes into account the physiological 
consequences (i.e., cumulative wear and tear) 
associated with elevated stress levels. Chronic 
stress (or alternatively chronic depression) has 
been suggested to affect homeostatic structures, 
set points, and processes that are designed to sup-
port physiological resilience via dysregulation of 
the HPA and sympathetic-adrenal- medullary 
(SAM) axes (Berntson & Cacioppo, 2000; 
McEwen, 1998a). The acute stress response 
involves the initiation of key allostatic systems, 
including central, autonomic, neuroendocrine, 
and immune systems as well as motor responses 
in response to real or perceived threats to homeo-
stasis (Hawkley et al., 2005). Particularly, the 
SAM-axis releases catecholamines and the HPA 
axis secretes glucocorticoids that mobilize the 
‘fight or flight’ response (Kudielka & Kirschbaum, 
2005; Sapolsky, Romero, & Munck, 2000). This 
process is deemed adaptive and facilitates physi-
ological resilience (Hawkley et al., 2005). 
Chronic activation of the SAM and HPA axes (as 
in depression) results in a stress-related hormonal 
cascade into surrounding interconnected systems. 
Chronic glucocorticoid release or blunting is 
hypothesized to instigate a negative feedback 
loop to the immune system (Marques-Deak, 
Cizza, & Sternberg, 2005). Coupled with ampli-
fication of pro-inflammatory cytokines, these 
maladaptive processes may result in lasting 
changes to these systems that are conducive to 
the onset of disease, such as those of an inflam-
matory nature (Eskandari, Webster, & Sternberg, 
2003; McEwen, 1998b).

Less evidence exists for the role of psychologi-
cal disorders in the onset of OA. It has been 
argued that elevated stress levels may also influence 
joint degeneration and pain pathways through 

Box 4.1: Established Nonmodifiable and 

Potentially Modifiable Risk Factors for 

Osteoarthritis (OA) and Rheumatoid 

Arthritis (RA)

Nonmodifiable Potentially modifiable

● Age ●  Overweight and 
obesity (OA only)

● Female gender ●  Joint trauma (OA 
only)

● Family history ●  Physical activity/
inactivitya (OA only)

●  Female sex 
hormones—
estrogen

●  Joint overload (OA 
only)

●  Congenital 
abnormalities  
(OA only)

●  Socioeconomic status

●  Bone density  
(OA only)

●  Tobacco smoking 
(RA only)

● Ethnicity
aModerate physical activity has been found to be 
protective in OA development
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cellular aging or altered mood (Hawkley et al., 
2005; Rome & Rome, 2000; Sibille et al., 2012). 
Chronic inflammatory stimulation (through 
increased tumor necrosis factor-α and interleu-
kin-6 production) has been found to have direct 
effects on key disease-related features including 
cartilage breakdown and heightened pain sensi-
tivity (Brenn, Richter, & Schaible, 2007; Dina, 
Green, & Levine, 2008). Likewise, it has been 
suggested that disease onset for arthritis, most 
notably OA, may occur through metabolic path-
ways as a result of adverse health behaviors such 
as obesity (Velasquez & Katz, 2010), or through 
psychosocial processes (e.g., poor coping), thus 
increasing allostatic load (McEwen & Stellar, 
1993; Velasquez & Katz, 2010).

 Chapter Highlights and Future 
Directions

The aim of this chapter was to provide an over-
view of psychological disorders in arthritis. More 
quality studies are needed (particularly around 
anxiety) in order to disentangle the relationship 

between psychological disorders, disease out-
comes, and psychological adjustment. The find-
ings to date, however, suggest that this process is 
extremely complex with a cyclical relationship 
noted between pain, physical function, and 
depression. This process is often complicated by 
psychosocial factors including passive coping, 
helplessness, and self-efficacy. Healthcare pro-
fessionals who are at the coal face of chronic dis-
ease management are required to be more actively 
involved in the care of arthritis patients, monitor-
ing not only symptoms but also routinely screen-
ing for psychosocial concerns (e.g., depression 
and anxiety). Psychosocial assessments of risk 
for poor emotional outcomes using standardized 
self-report measures with defined cut-off scores 
may be key to assisting with clinical referrals and 
supplementary treatment options (Boersma & 
Linton, 2005; Wolfe & Skevington, 2000). 
Simultaneous treatment of psychological dis-
orders has been found to not only be effective 
in reducing psychological symptoms but also 
decreasing pain and improving functional sta-
tus (Lin et al., 2003). Furthermore, while it 
appears that anxiety is a consequence of arthritis 

Fig. 4.5 The Stress Response and Development of 
Allostatic Load. The perception of stress is influenced by 
one’s experiences, genetics, and behavior. When the brain 
perceives an experience as stressful, physiologic and 
behavioral responses are initiated, leading to allostasis 
and adaptation. Over time, allostatic load can accumulate, 
and the overexposure to mediators of neural, endocrine, 

and immune stress can have adverse effects on various 
organ systems, leading to disease. From The New England 
Journal of Medicine, McEwen BS, Protective and damag-
ing effects of stress mediators, 338(3), p. 172. Copyright 
© (1998) Massachusetts Medical Society. Reprinted with 
permission from Massachusetts Medical Society
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as opposed to a risk factor, further research is 
required that addresses the mechanisms associ-
ated with depression and the onset of arthritis. 
Such understanding may assist with improving 
current strategies in order to prevent or delay the 
onset of this preventable disease.
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        Arthritic conditions are characterized by chronic 
pain that contributes to functional impairments in 
physical, and often mental, health. In fact, arthri-
tis is the most common cause of disability in the 
United States, affecting over 52 million adults; 
the number of individuals affected is expected to 
reach 67 million by the year 2030 (Centers for 
Disease Control and Prevention,  2013 ). 
Adjustment to arthritis and its sequelae varies 
considerably among individuals, however, fuel-
ing efforts to identify factors that can be modifi ed 
to promote better adaptation. Such factors can 
then be integrated into interventions aimed at 
enhancing functional health and quality of life 
among patients. These efforts are especially 
important from a public health perspective, given 
the increasing prevalence of arthritis conditions. 

 The chronic pain that characterizes arthritis 
is infl uenced by a dynamic interplay of biologi-
cal, psychological, and social factors that may 
be amenable to interventions. An enormous 
body of research has focused on the central role 
of stress as a key infl uence on adjustment to 

arthritis, although the relations among stress, 
pain, and disability are not straightforward. 
Rather, the deleterious impact of stress varies 
across individuals and within individuals 
depending on context. The diathesis-stress 
model provides one framework that is useful 
for understanding these complex associations. 
According to this approach, a predisposing vul-
nerability (e.g., diathesis) and a precipitating 
environmental agent (e.g., stress) interact to 
exacerbate disease or disability via physiologi-
cal as well as psychosocial mechanisms. 

 The current chapter examines the mechanisms 
that underlie the relation between stress and 
adjustment in arthritis. In particular, the biopsy-
chosocial effects of stress are reviewed for three 
debilitating arthritic pain conditions: osteoarthri-
tis (OA), rheumatoid arthritis (RA), and systemic 
lupus erythematosus (SLE). First, an overview of 
each condition is provided, describing its specifi c 
symptoms, prevalence, and risk factors. Next, the 
diathesis-stress process that links stress with 
health is discussed, including emotional, cogni-
tive, and behavioral factors that moderate the 
relations between stress and outcomes in OA, 
RA, and SLE. Third, empirically supported treat-
ments and promising treatments that target stress 
management in arthritis are reviewed. Finally, 
future directions for research and practice are 
briefl y highlighted. 
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    Overview of Arthritic Conditions 

    Osteoarthritis (OA) 

   OA is a joint disease that involves the degrada-
tion of joints, leading to cartilage destruction, 
bone erosions and regrowth, infl ammation of the 
synovial tissue surrounding the affected joint, 
and other metabolic effects (Hinton, Moody, 
Davis, & Thomas,  2002 ). As cartilage begins to 
deteriorate, bone-on-bone contact restricts move-
ment and triggers pain in the affected joint area. 
The effects of OA are limited to one or more 
impaired joints, with knees, hips, hands, and 
spine being the most frequently affected joints 
and wrists, shoulders, and elbows being the least 
frequently affected joints (Lawrence et al.,  2008 ). 
Depression is a frequent comorbid condition, 
with approximately 19 % of OA patients in a pri-
mary care setting reporting moderately severe 
levels of depression (Rosemann et al.,  2007 ), a 
rate that is substantially higher than the rate of 
approximately 9 % in unselected primary care 
patients of similar age (Backenstrass et al.,  2006 ). 

 OA is the most prevalent arthritic condition, 
affecting an estimated 27 million adults in the 
United States (Lawrence et al.,  2008 ). The risk of 
developing OA signifi cantly increases with age, 
especially in those 65 years and older (Felson et al., 
 2000 ). Among those with OA, older adults report 
greater physical disability whereas younger indi-
viduals experience greater psychological disability 
and pain (Weinberger, Tierney, Booher, & Hiner, 
 1990 ). Before the age of 50, the incidence of OA in 
most joints is greater in men than women; however, 
after the age of 50, women show a greater inci-
dence of OA in the knees, feet, and hands than men 
(as cited in Felson et al.,  2000 ). Additional risk fac-
tors of OA include obesity, joint injury, muscle 
weakness, genetic predisposition, and the presence 
of additional arthritic conditions.    

    Rheumatoid Arthritis (RA) 

   RA is a systemic autoimmune disease character-
ized by attacks on the synovial tissue lining the 
joints by the body’s own immune cells. As a 

result, the affected joint area becomes infl amed, 
causing tenderness, pain, stiffness, and fatigue 
(Harris,  1993 ). The most commonly affected 
joints are the proximal interphalangeal, metacar-
pophalangeal, and the wrists. More severe forms 
of RA involve widespread joint infl ammation. 
RA is also associated with increased risk of psy-
chopathology; more than 40 % of RA patients 
experience clinical levels of depression, anxiety, 
or both (Bruce,  2008 ; Covic et al.,  2012 ). 

 The estimated prevalence of RA in the United 
States is 1.6 million individuals, which includes 
both juvenile and adult diagnoses (Helmick et al., 
 2008 ). Of note, juvenile forms of arthritis apply to 
individuals who are under the age of 16. Similar 
to OA, RA becomes more prevalent with increas-
ing age. Individuals who develop RA at a younger 
age (e.g., 60 or younger) experience more severe 
disease activity (Harris,  1993 ) and greater psy-
chological disability (e.g., depression; Wright 
et al.,  1998 ), relative to those who have a later 
onset. Further, the risk of developing RA increases 
2–4 times if fi rst-degree relatives have been diag-
nosed (Silman & Pearson,  2002 ). In fact, studies 
demonstrate that two-thirds of RA risk may be 
heritable (Oliver & Silman,  2006 ). Current 
research evidence suggests that genetic predispo-
sition alone is not suffi cient for producing RA, 
however, and points to interactions between genes 
and environment as determining factors in the 
condition’s onset (e.g., Mahdi et al.,  2009 ).    

    Systemic Lupus Erythematosus (SLE) 

   Like RA, SLE is an autoimmune disease. 
However, in SLE, the body’s immune system 
may target not only the joints but also the skin, 
blood vessels, and organs. Symptoms of pain and 
fatigue vary from person to person and over time, 
but a prominent feature of SLE is the develop-
ment of nonerosive arthritis, with wrists, hands, 
fi ngers, and knees being the most frequently 
affected joints (Hochberg,  1997 ). The cause of 
SLE is unknown and its symptoms can range 
from mild to extreme, depending on the tissues 
that are attacked by the body’s immune system. 
For instance, affected individuals may develop 
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skin rashes, cardiovascular conditions (e.g., 
stroke), gastrointestinal or renal diseases, or neu-
ropsychiatric conditions (Smith & Gordon, 
 2010 ). Signifi cant levels of psychological dis-
tress are also common among individuals with 
SLE, with up to 40 % qualifying for a psycho-
logical diagnosis (Segui et al.,  2000 ). In fact, the 
rate of psychiatric disorders is higher in SLE than 
in other autoimmune conditions, including RA 
(Sundquist, Li, Hemminki, & Sundquist,  2008 ). 
Moreover, levels of distress have been associated 
with disease activity in SLE (Dobkin et al.,  1998 ). 
Over time, however, both physical and psycho-
logical functioning among patients with SLE can 
improve (Dobkin et al.,  2001 ). 

 The prevalence of SLE is lower than that of 
OA and RA, affecting an estimated 161,000–
322,000 adults in the United States (Helmick 
et al.,  2008 ). Although women are more often 
diagnosed with SLE than are men, men experi-
ence higher rates of morbidity than women. For 
example, men with SLE more frequently mani-
fest hypertension and renal dysfunction than do 
women. The risk for developing SLE also varies 
by ethnicity; African-Americans and African- 
Caribbeans demonstrate an increased incidence 
of SLE compared to Caucasians (Hopkinson, 
Doherty, & Powell,  1994 ), a pattern that has been 
attributed to genetic as well as socioeconomic 
differences (e.g., Hopkinson, Jenkinson, Muir, 
Doherty, & Powell,  2000 ). Although the average 
age at onset for SLE is in the early 30s, it often 
develops earlier in African-Americans than in 
Caucasians (Petri,  2002 ).     

    Stress and Adaptation in Arthritis 

  Within the framework of the  diathesis-stress 
model  , stressors in life are seen as circumstances 
that are challenging to all individuals, but harm-
ful only to individuals who have diatheses or vul-
nerabilities (Banks & Kerns,  1996 ). Although 
stress has been defi ned in a variety of ways, for 
the purposes of this chapter, it is defi ned in terms 
of responses to a provocation; that is, stress is 
refl ected in the physiological, emotional, cogni-
tive, and/or behavioral responses to a situation 

that is appraised as threatening or beyond one’s 
ability to manage (Lazarus & Folkman,  1984 ). It 
is worth noting that for arthritis patients, the 
stressful situation is often the fl uctuating, intense, 
or unpredictable pain and other symptoms that 
characterize their condition. One crucial dimen-
sion of stressful events is their magnitude (Miller 
& Smith,  1997 ). Minor events are those short- 
lasting circumstances that occur routinely in 
everyday life (e.g., work deadlines, confl ict, has-
sles, minor pain fl are), whereas major life events 
are circumstances that initiate signifi cant disrup-
tions in life (e.g., divorce, bereavement). How 
individuals appraise challenging circumstances is 
fundamental to determining the degree of per-
ceived stress they experience, which sets in 
motion the cascade of responses they employ to 
cope with this perceived stress. In this section, we 
discuss the somatic, physiological, psychologi-
cal, and social aspects of the stress response in 
OA, RA, and SLE.  

    Somatic Responses 

   A substantial body of work links the experience 
of minor life stresses with worsening of physical 
and psychological symptoms in arthritis patients. 
Among individuals with OA, for example, 
increases in daily life stressors are linked with 
greater pain, fatigue, and disability (Parrish, 
Zautra, & Davis,  2008 ; Weinberger et al.,  1990 ). 
Psychological stress also contributes to disease 
activity and poorer outcomes in RA patients over 
time. In a comprehensive review of 27 indepen-
dent studies involving over 3,000 patients, the 
stress of minor life events lasting hours to days 
was associated with increased disease activity 
among adult RA patients (Herrmann, 
Schölmerich, & Straub,  2000 ). For instance, 
minor daily stressors experienced by RA patients 
on one day were linked to their disease activity 
several days later (Zautra et al.,  1997 ; Zautra 
et al.,  1998 ). Moreover, elevations in daily stress 
have been related to increased next-day fatigue 
(Parrish et al.,  2008 ) and to more bony erosions 
and a poorer outcome 5 years later in RA 
(Feigenbaum, Masi, & Kaplan,  1979 ). A similar 

5 Stress in Arthritis



82

pattern is evident among individuals with SLE 
(Adams, Dammers, Saia, Brantley, & Gaydos, 
 1994 ; Affl eck, Tennen, Urrows, & Higgins,  1994 ; 
Pawlak et al.,  2003 ). For example, among SLE 
patients who were followed daily over a 6-month 
period, experiencing worsened stress on one day 
was associated with worsened same-day and 
next-day clinical symptoms (Peralta-Ramírez, 
Jiménez-Alonso, Godoy-García, & Pérez-García, 
 2004 ). Although research comparing patient 
groups is fairly limited, some evidence suggests 
that SLE patients may be more vulnerable than 
are RA patients to the effects of everyday stress, 
with stronger links between daily stress and 
physical and psychological status in SLE versus 
RA patients (Wekking, Vingerhoets, van Dam, 
Nossent, & Swaak,  1991 ). RA patients, in turn, 
may be more vulnerable than OA patients; RA 
patients show more substantial increases in dis-
ease activity as well as depression and poor cop-
ing than do OA patients associated with elevations 
in daily stress (Zautra, Burleson, Matt, Roth, & 
Burrows,  1994 ). 

 Although the experience of minor life stress 
appears to heighten disease activity and disabil-
ity, the evidence linking major life stress to health 
in arthritis patients is mixed. Some evidence sug-
gests that exposure to major life stressors may 
dampen disease activity and symptoms. For 
example, a case study of a female RA patient fol-
lowed weekly over 12 weeks revealed that her 
disease went into temporary remission during a 
week when she reported two unexpected family 
deaths (Potter & Zautra,  1997 ). In contrast, her 
minor stressors were related to symptom 
increases. These fi ndings are consistent with data 
linking bereavement with immunosuppression in 
healthy individuals (Schleifer, Keller, Camerino, 
Thornton, & Stein,  1983 ). However, other data 
regarding major life stress and disease activity 
suggest that recent exposure to major events has 
no relation to current disease activity in RA or 
SLE (Chou & Hwang,  2002 ; Haller, Holzner, 
Mur, & Günther,  1997 ; Wallace & Metzger, 
 1994 ), and there is no evidence to suggest wors-
ening in functional health over the long term (Da 
Costa et al.,  1999 ).    

    Physiological Responses 

   The link between stress and health outcomes 
among arthritis patients may be due at least in part 
to stress-induced physiological responses. 
Experiencing stress sets in motion physiological 
changes, particularly in the nervous and endo-
crine systems that have evolved to promote 
survival and restore homeostasis. Two axes of 
the physiological stress response have been 
extensively studied: the sympathetic-adrenal 
medullary (SAM) axis, and the hypothalamic-
pituitary-adrenocortical (HPA) axis. 

  The  SAM   axis is responsible for instigating 
the “fi ght or fl ight” response via activation of the 
sympathetic nerves that directly innervate not 
only the heart, blood vessels, immune organs, 
and other tissues, but also the adrenal medulla. 
When stress stimulates the SAM axis, the ensu-
ing effects are immediate. Heart rate and blood 
pressure increase, and the adrenal medulla 
releases epinephrine and norepinephrine into the 
blood stream (Cannon,  1932 ), thereby propagat-
ing physiological arousal. Beyond producing car-
diovascular arousal, acute activation of the SAM 
axis can infl uence the immune system via the 
anti-infl ammatory effects of norepinephrine that 
is released not only into the bloodstream but also 
at sympathetic nerve terminals in the joints and 
other tissues (Elenkov, Wilder, Chrousos, & Vizi, 
 2000 ).  

   Whereas   the SAM axis has both nervous sys-
tem and endocrine components, the HPA axis is 
mainly an endocrine system, in which hormones 
released from glands travel through the blood-
stream to target organs. Stimulation of the HPA 
axis begins when stress initiates the release of 
 corticotropin-releasing hormone (CRH)   from the 
hypothalamus, a gland within the central nervous 
system. CRH then travels to the anterior pituitary 
where it stimulates the release of  adrenal cortico-
trophic hormone (ACTH)  , which in turn, travels 
to the adrenal cortex where it triggers release of 
cortisol. Because it involves a cascade of hor-
mones, the HPA axis is slower acting than the 
SAM axis; elevations in circulating levels of cor-
tisol are evident approximately 20–30 min after 
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the onset of stress. In healthy individuals, cortisol 
acts to dampen infl ammation. Thus, by enhanc-
ing cortisol secretion, stress can serve an anti- 
infl ammatory purpose and act to reestablish 
homeostasis. However, the impact of stress on 
cortisol varies depending on the nature of the 
stress experience. Short-term acute stressors that 
are characterized by uncontrollable social threat 
and long-term stressors that involve major life 
events are the types of stressors that most consis-
tently elicit increases in cortisol (Dickerson & 
Kemeny,  2004 ).  

 The SAM and HPA axes respond in a coordi-
nated fashion to infl uence immune functioning; 
thus, dysregulation in one or both systems can 
have profound implications for chronic infl am-
matory conditions like RA and SLE. Indeed, 
existing evidence points to dysregulation of these 
stress response axes in RA and perhaps SLE. Data 
gleaned from RA and SLE patients suggests that 
sympathetic tone is elevated in both conditions 
(Glück et al.,  2000 ; Härle et al.,  2006 ). Although 
increased SAM activity in healthy individuals is 
associated with anti-infl ammatory effects, it may 
be ineffective in dampening infl ammation or 
even fuel infl ammation in patients with RA. For 
example, increased sympathetic activation fuels a 
pro-infl ammatory immune profi le in animal mod-
els of infl ammatory arthritis, whereas blocking 
SAM activation attenuates infl ammation and 
symptoms in RA patients (Bellinger et al.,  2008 ). 
The absence of the usual anti-infl ammatory 
effects of the SAM system in patients with auto-
immune pain disorders may be at least in part 
because their immune cell receptors are relatively 
insensitive to SAM stimulation (Bellinger et al., 
 2008 ), and/or they experience a dramatic loss of 
sympathetic nerve fi bers in infl amed tissue 
(Straub & Kalden,  2009 ). 

 Not only do RA and SLE patients show dimin-
ished benefi ts from SAM activation, but also 
they show decreased responsiveness of the HPA 
axis to provocation (Geenen, Van Middendorp, & 
Bijlsma,  2006 ; Härle et al.,  2006 ; Straub, Dhabhar, 
Bijlsma, & Cutolo,  2005 ). In the face of short-
term stressors, for example, individuals with RA 
fail to mount a signifi cant HPA axis response, 
yielding an inadequate level of circulating cortisol 

in relation to the level of systemic infl ammation 
(Capellino & Straub,  2008 ; Dekkers et al.,  2001 ). 
Moreover, receptors on the surface of immune 
cells in RA patients show a diminished respon-
siveness to the anti- infl ammatory effects of corti-
sol (Miller, Jüsten, Schölmerich, & Straub,  2000 ; 
Pawlak et al.,  1999 ; Straub et al.,  2005 ), particu-
larly under conditions of minor daily stress (Davis 
et al.,  2008 ). Taken together, the disturbances of 
the SAM and HPA axes in these pain conditions 
appear to create a pro-infl ammatory physiological 
state that facilitates stress-induced aggravation of 
disease activity (Straub et al.,  2005 ). 

 Physiological stress response systems are 
crucial components of the diathesis-stress 
model; individuals with a preexisting vulnera-
bility at any point in the stress process may 
be unable to appropriately terminate a stress 
response and restore homeostasis. Although 
physiological and psychological responses to 
stress are determined to a signifi cant extent by 
the magnitude and duration of stress, the extent 
of those responses hinges on the effectiveness 
of efforts to address the demands of the stress-
ors. Thus, being able to manage emotional, 
cognitive, and behavioral responses to stress 
are key to sustaining psychological and func-
tional health in patients with arthritis (e.g., 
Penninx et al.,  1997 ).     

    Psychosocial Factors That Impact 
Adjustment to Stress 

    Emotional Responses 

   The infl uence of stressors on somatic and physi-
ological responses, and ultimately quality of life 
in arthritic conditions may depend on the ability 
to effectively manage emotional stress responses. 
The dynamic model of affect (DMA) offers a lens 
through which to view emotional responses to 
stress in chronic pain (Davis, Zautra, & Smith, 
 2004 ), positing that the complexity of emotional 
processing depends on the stressfulness of the 
context. According to the DMA, circumstances 
characterized by low stress allow complex pro-
cessing of emotional and other information. 
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During times of relative calm, negative and posi-
tive affect are experienced on separate dimen-
sions and are relatively independent, and 
appropriate cognitive resources can be allocated 
to judge both positive and negative aspects of the 
environment and subsequently develop an adap-
tive response. In the face of stress, including the 
stress of pain, individuals experience more rudi-
mentary emotional processing that is character-
ized by elevated negative affect and dampened 
positive affect (Zautra, Reich, Davis, Potter, & 
Nicolson,  2000 ). Thus, negative and positive 
affects are experienced as “black or white,” on a 
single dimension without complexity or subtlety. 
Likewise, attention narrows and information pro-
cessing becomes quick, simple, and readily 
focused on the negative and demanding aspects 
of the environment. Such focused affective and 
cognitive processing is refl exive and is an appro-
priate response to situations that pose an immi-
nent threat and require an immediate response. In 
that context, narrowed processing results in a 
limited ability to fully evaluate and employ the 
most adaptive response available (Hart, Wade, & 
Martelli,  2003 ). 

 The DMA framework is especially relevant 
for understanding emotional regulation among 
pain populations with arthritis. The chronic stress 
engendered by pain is capable of producing both 
simplifi ed cognitive processing (Reich, Zautra, & 
Potter,  2001 ) and affective dysregulation that is 
characterized by a heightened level of negative 
affect and a diminished ability to sustain positive 
affect (e.g., depression; Romano & Turner,  1985 ). 
This affective disturbance is associated with 
poorer adaptation, refl ected in greater pain and 
fatigue and reports of more frequent stressful 
experiences among patients (Sale, Gignac, & 
Hawker,  2008 ). Perhaps the most signifi cant con-
sequence of the emotion dysregulation experi-
enced by many pain patients is the decline in 
positive affect, because it impairs the ability to 
recover from stress (Davis, Thummala, & Zautra, 
 2014 ). Numerous studies have documented the 
benefi ts of positive affect for limiting the nega-
tive impact of stressors and preserving functional 
health (Finan & Garland,  2015 ). For example, 
among women with OA or RA, those who were 

able to sustain their positive affect during weeks 
of high stress due to confl ict and pain were pro-
tected from stress-related elevations in negative 
affect (Strand et al.,  2006 ; Zautra, Johnson, & 
Davis,  2005 ). Boosts in positive affect may also 
help patients speed their recovery. For example, 
among depressed OA patients who discussed a 
stressful interpersonal event, those who subse-
quently viewed a video to boost positive mood 
showed decreases in pain relative to those who 
watched a neutral video (Davis et al.,  2014 ). 

 It is worth noting that very little work examin-
ing affective regulation in response to pain and 
stress has been conducted in patients with 
SLE. As noted above, stress is an even more 
prominent component of daily life in individuals 
with SLE relative to those with RA (Wekking 
et al.,  1991 ). In fact, SLE patients primarily per-
ceive their physical health in terms of daily 
stressors (Dobkin et al.,  1998 ). As a result, indi-
viduals with SLE experience higher levels of 
depressive symptoms and greater psychological 
distress overall than do individuals with RA 
(Kozora, Ellison, Waxmonsky, Wamboldt, & 
Patterson,  2005 ), which is especially prevalent 
among SLE patients with more active disease 
states who experience greater pain, helplessness, 
and physical disability (Seawell & Danoff-Burg, 
 2004 ). Thus, due to ongoing daily stressors, pain, 
and other disabling aspects of SLE, affective dis-
turbances tend to become ingrained as part of the 
illness experience. The extent to which positive 
affect can offset the deleterious effects of stress 
among SLE remains to be determined, although 
there is no reason to expect that the pattern of 
fi ndings evident for OA and RA patients will not 
hold for SLE patients as well. 

 One means for overcoming the emotional sim-
plifi cation associated with stress is maintaining 
or boosting positive mood, which acts as a source 
of resilience (i.e., Strand et al.,  2006 ; Zautra 
et al.,  2005 ). A second, less developed line of 
work points to another potential avenue to pro-
mote adaptive emotional regulation during stress-
ful events: the development of mood clarity 
(Salovey & Mayer,  1989 ). Mood clarity refers to 
the ability to be able to distinguish between dif-
ferent emotions, an individual difference that 
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should be relevant to sustaining affective differ-
entiation during times of stress. In healthy sub-
jects, higher levels of mood clarity are related to 
lower levels of depression, social anxiety, and 
cortisol secretion during stressful days (Salovey, 
Stroud, Woolery, & Epel,  2002 ), and among older 
adults to an attenuated relation between pain and 
subsequent depression (Kennedy et al.,  2010 ). In 
pain patients, higher levels of mood clarity are 
linked with more distinct experiences of negative 
and positive affect, refl ecting greater affective 
differentiation (Study 1; Zautra, Smith, Affl eck, 
& Tennen,  2001 ). Thus, the accruing evidence 
points to the adaptive value of sustaining affec-
tive differentiation in general, and positive affect 
during times of stress in particular, for individu-
als managing chronic pain.    

    Cognitive Responses 

   According to the Lazarus and Folkman ( 1984 ) 
model of stress and coping, cognitive-affective 
appraisals, or people’s evaluation of their pain, its 
meaning and signifi cance, and the resources they 
have available to cope with it are all important 
determinants of adaptation to the stress of chronic 
pain. Pain-related beliefs and appraisals have 
often been found to be more important determi-
nants of outcomes in arthritic conditions. One 
such cognitive appraisal, pain self-effi cacy, char-
acterized by positive expectancies about one’s 
ability to successfully cope with pain, has been 
proven to be one of the most potent predictors of 
improved outcomes and successful adaptation in 
arthritis patients (for a review, see Marks, 
Allegrante, & Lorig,  2005 ). On the other hand, 
excessive negative expectancies of future pain 
experiences, termed pain catastrophizing, have 
been proven to be an equally consistent and pow-
erful predictor of poor adaptation among indi-
viduals with chronic pain (for a review, see 
Sullivan et al.,  2001 ). 

 Self-effi cacy has been established as an 
important construct that is predictive of positive 
emotional, physical, and functional outcomes for 
pain patients. Arthritis self-effi cacy, in particular, 
is defi ned as an individual’s belief in his or her 

ability to successfully manage arthritic pain and 
other stressors generated by arthritis (Bandura, 
 1997 ). Studies in arthritis patients have shown 
that individuals vary in their self-effi cacy for 
managing pain, with some feeling confi dent in 
their ability to cope with pain and its related 
stress, and others feeling less able to effectively 
manage the condition (Lorig, Chastain, Ung, 
Shoor, & Holman,  1989 ). Within OA patients, 
pain self-effi cacy has been shown to account for 
a signifi cant proportion of variance in physical 
health outcomes, with patients with higher self- 
effi cacy reporting lower pain (Pells et al.,  2008 ). 
Further, an inverse relationship between emo-
tional distress and self-effi cacy has often been 
demonstrated in RA patients; higher self-effi cacy 
expectations consistently predict lower levels of 
stress, anxiety, and depression (Arnstein, Caudill, 
Mandle, Norris, & Beasley,  1999 ; Lowe et al., 
 2008 ; O’Leary, Shoor, Lorig, & Holman,  1988 ). 
Although the role of self-effi cacy has not been 
extensively studied in SLE patients, many studies 
with chronic pain populations have demonstrated 
that individuals with greater self-effi cacy experi-
ence less interference from pain in their daily 
physical functioning (Arnstein,  2000 ; da Cunha 
Menezes Costa, Maher, McAuley, Hancock, & 
Smeets,  2011 ). 

 Because pain self-effi cacy is consistently 
linked to most of the markers of better adaptation 
to stress, several researchers have suggested 
inclusion of pain self-effi cacy as a target in inter-
ventions for arthritis patients (American College 
of Rheumatology Subcommittee on Rheumatoid 
Arthritis,  2002 ; Marks et al.,  2005 ; McKnight, 
Afram, Kashdan, Kasle, & Zautra,  2010 ). In fact, 
treatment-outcome studies in OA, RA, and SLE 
patients have shown that an increase in self- 
effi cacy is not only related to improvements in 
psychological and functional variables such as 
reduced helplessness, anxiety, depression, and 
fatigue, and pain perception, but that it is also 
important to long-term maintenance of treatment 
gains (Chui, Lau, & Yau,  2004 ; Lorig, Mazonson, 
& Holman,  1993 ; Karlson et al.,  2004 ; Keefe, 
Caldwell, et al.,  1996 ; Keefe, Kashikar-Zuck, 
et al.,  1996 ; for reviews, see Marks,  2001  and 
Seawell & Danoff-Burg,  2004 ). 
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 While appraisals such as a self-effi cacy are 
considered positive strengths, maladaptive cogni-
tive responses such as catastrophizing are also 
powerful predictors of adaptation to stress and 
other outcomes for arthritis patients. Pain-related 
catastrophizing is the tendency to magnify 
the perception of pain or make exaggerated 
predictions about its damaging consequences 
(Rosenstiel & Keefe,  1983 ; Sullivan, Bishop, & 
Pivik,  1995 ). A propensity to catastrophize about 
pain has been associated with several negative 
outcomes, including higher levels of negative 
affect, increased risk of depression, and greater 
anxiety and overall emotional distress (Keefe 
et al.,  1991 ; Moldovan, Onac, Vantu, Szentagotai, 
& Onac,  2009 ). In fact, within OA patients, pain 
catastrophizing has been shown to account for a 
signifi cant proportion of variance in pain, both 
psychological and physical disability, and gait 
speed (Somers et al.,  2009 ). Functional disability 
has also been consistently predicted by pain cata-
strophizing in RA patients (e.g., Keefe, Brown, 
Wallston, & Caldwell,  1989 ; Parker et al.,  1989 ). 
This association between pain catastrophizing 
and increased disability may be due in part to 
high pain catastrophizers focusing more attention 
and coping efforts on potential or actual pain sig-
nals. A similar link between pain catastrophizing 
and functional outcomes likely exists in SLE 
patients, although this relation has not been 
examined to date. 

 Results of treatment studies demonstrate the 
importance of catastrophizing and self-effi cacy 
appraisals in mediating and sustaining improve-
ments in pain outcomes, but in the opposite direc-
tions. Pain catastrophizing is associated with 
increased disability and poor adaptation, whereas 
pain self-effi cacy predicts a more resilient 
response. Thus, while both constructs are beliefs 
about one’s ability to cope with chronic pain, 
they tend to be inversely related (Asghari & 
Nicholas,  2001 ; Keefe et al.,  1997 ; McKnight 
et al.,  2010 ). Pain catastrophizing, in fact, may 
interfere with the development of self-effi cacy 
because individuals dwell on their pain or the 
threat of pain, and interpret it as being out of their 
control. This sense of helplessness about one’s 

ability to deal with pain leads to further maladap-
tive cognitive processes, such as a hypervigilance 
to pain or the anticipation of pain onset. When 
attention is narrowed to this threat, opportunities 
for adaptive self-regulation become limited 
because switching to other adaptive behaviors or 
cognitions requires signifi cant cognitive 
resources. However, some fi ndings that suggest 
that well-timed, pain-relevant social support may 
provide a means of interrupting the cycle linking 
catastrophizing with poor functioning. In a daily 
diary study of individuals with RA, higher satis-
faction with spousal pain-related support was 
protective against the detrimental effects of pain 
catastrophizing on subsequent increases in nega-
tive affect and pain (Holtzman & DeLongis, 
 2007 ). 

 More recently, the capacity to accept pain and 
other stressors has come to the fore as a poten-
tially important cognitive coping response linked 
to better functional health among those in pain. 
Acceptance of pain is defi ned as the capacity to 
respond to pain without attempting to control or 
avoid it, and to remain willing to stay engaged in 
life despite pain (McCracken,  1998 ). The body of 
evidence, which to date is based primarily on gen-
eral samples of chronic pain patients, points to the 
benefi ts of pain acceptance in promoting positive 
adaptation to pain and other stressors (McCracken 
& Zhao‐O’Brien,  2010 ). Pain acceptance shows 
cross-sectional associations with reports of lower 
pain intensity, pain-related distress and avoid-
ance, depression, and disability (McCracken & 
Eccleston,  2006 ), and explains more variance in 
outcomes than more traditional coping strategies 
(McCracken & Eccleston,  2006 ). It is also linked 
with the capacity to limit increases in negative 
affect associated with acute pain fl ares in daily 
life (Kratz, Davis, & Zautra,  2007 ) and has been 
prospectively linked to decreased future pain and 
better functional health (McCracken & Eccleston, 
 2005 ). Some evidence suggests that the benefi ts 
of pain acceptance may be mediated via lessened 
attention to pain, greater engagement in daily 
activities, and higher effi cacy to perform day-to-
day activities (Viane, Crombez, Eccleston, 
Devulder, & De Corte,  2004 ).    
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    Behavioral Responses 

   Behavioral responses to pain and other stressors 
are infl uenced by two independent motivational 
systems: the avoidance system and the approach 
system (e.g., Davidson,  1992 ; Elliot & Thrash, 
 2002 ; Gray,  1994 ). Specifi cally, the avoidance 
system of motivation is activated by self- 
protective biases, aimed at escaping from an 
undesired state that is perceived to be threaten-
ing. In contrast, the approach system of motiva-
tion promotes behaviors and associated cognitions 
and emotions that are aimed at achieving a desired 
end state. Together, the motivational systems 
function to promote self-regulation and adapta-
tion to positive and negative circumstances. 

 The fear-avoidance model of pain (Vlaeyen & 
Linton,  2000 ) posits that although avoidance may 
be adaptive in the acute pain stage by preventing 
further injury, for chronic pain sufferers, fear of 
pain and associated stressors may lead to consis-
tent avoidance of important daily activities. Thus, 
the heightened attention to pain, diffi culty disen-
gaging from the threat of pain, and worry may 
fuel avoidance behaviors that have a deleterious 
effect on physical and emotional functioning 
over the long term. In addition to employing 
strategies to escape or avoid pain, pain patients 
may adopt another maladaptive pain manage-
ment approach: withdrawal from engagement in 
valued activities. When preoccupied with the fear 
of pain, chronic pain sufferers refrain from initi-
ating desirable activities or persisting in meeting 
meaningful goals. They may also withdraw 
socially from friends and family, thereby cutting 
off benefi cial social support. 

 Among chronic pain patients, the motivational 
infl uences of behaviors often become geared pri-
marily toward preventing or alleviating the ongo-
ing stress of pain. Many pain patients become 
fearful of pain or (re)injury, which triggers condi-
tioned responses to escape pain. Not only is this 
avoidance related to functional disability and 
affective disturbances (Leeuw et al.,  2007 ; 
Vlaeyen & Linton,  2000 ), but also a hypervigi-
lance to pain (Crombez, Van Damme, & 
Eccleston,  2005 ). As a result of attempting to 
avoid pain, patients experience less enjoyment in 

life and have fewer distractions from their pain 
(as cited in Keefe, Caldwell et al.,  1996 ; Keefe, 
Kashikar-Zuck et al.,  1996 ). 

 Perhaps the most oft-cited behavior pain 
patients avoid to prevent exacerbation of pain is 
exercise and related physical activity (e.g., Holla 
et al.,  2015 ). Paradoxically, numerous research 
studies have documented the benefi ts of such 
activity for the management of arthritis and 
other pain conditions. For instance, in both OA 
and RA patients, exercise interventions have 
been shown to improve physical fi tness and 
increase the perceived ability to perform activi-
ties of daily living (Suomi & Collier,  2003 ). 
Further, in RA patients, physical activity pro-
vides greater meaningfulness in life (Loeppenthin 
et al.,  2014 ). Similar benefi ts of exercise have 
also been documented in SLE patients (for a 
review, see Ayán & Martín,  2007 ). Although 
SLE patients are less likely to engage in physical 
activity when stressed (Mancuso, Perna, Sargent, 
& Salmon,  2010 ), research fi ndings suggest that 
physical activity can have a positive infl uence 
on disease activity (i.e., through a reduced risk 
of developing atherosclerosis; Volkmann et al., 
 2010 ). 

  Avoidance-oriented behaviors   are also related 
to poor sleep quality. Most pain patients, includ-
ing those with OA, RA, and SLE, experience 
impairments in sleep (e.g., Chandrasekhara, 
Jayachandran, Rajasekhar, Thomas, & Narsimulu, 
 2009 ; Sariyildiz et al.,  2014 ; Taylor‐Gjevre, 
Gjevre, Nair, Skomro, & Lim,  2011 ). Of impor-
tance, sleep disturbance signifi cantly exacer-
bates pain in a range of chronic pain conditions 
(for a review, see Finan, Goodin, & Smith, 
 2013 ). In fact, improving sleep in OA and RA 
patients, for instance, has been shown to decrease 
pain (Vitiello, Rybarczyk, Von Korff, & Stepanski, 
 2009 ). This evidence may suggest that sleep 
impairment contributes to avoidance of activi-
ties in arthritis patients through heightened lev-
els of pain. After being exposed to additional 
stress, the harmful relations among poor sleep, 
pain, and avoidance of activities may become 
further exacerbated. 

 While avoidance-oriented coping strategies 
decrease engagement in activities, approach- 
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oriented strategies improve activity engage-
ment. Patients who engage in approach-oriented 
behaviors despite experiencing pain accrue a 
host of positive outcomes, including an 
increased tolerance of pain (e.g., Zelman, 
Howland, Nichols, & Cleeland,  1991 ) and over-
all better functioning (McCracken & Eccleston, 
 2005 ). A key factor that motivates this engage-
ment in activities is positive social support. In 
fact, McCracken ( 2005 ) demonstrated an asso-
ciation between the quality of social support and 
chronic pain patients’ engagement in activities. 
Specifi cally, patients who received less negative 
responses from their signifi cant others were 
more likely to engage in activities and accept 
pain. Further, receiving or perceiving positive 
social support has been associated with better 
health outcomes in OA, RA, and SLE patients 
(e.g., Jump et al.,  2005 ; Radojevic, Nicassio, & 
Weisman,  1993 ; Sherman,  2003 ). Researchers 
have increasingly argued that sustaining engage-
ment in desirable activities and pursuit of mean-
ingful goals is at least as important as minimizing 
avoidance behaviors in determining resilient 
outcomes (Culos-Reed & Brawley,  2003 ; Fish, 
Hogan, Morrison, Stewart, & McGuire,  2013 ; 
Kranz, Bollinger, & Nilges,  2010 ; Sturgeon & 
Zautra,  2013 ).     

    Psychosocial Treatments 
for Arthritis 

   The impact of OA, RA, and SLE on individuals’ 
health and quality of life very much depends on 
their capacity to manage life’s inevitable stress-
ors, including the stress of chronic pain. Not sur-
prisingly, psychosocial interventions have been 
developed to bolster that capacity in order to alle-
viate physical and psychological symptoms and 
promote well-being. In fact, empirical evidence 
highlights the utility of psychosocial approaches 
to treatment. A recent meta-analysis of 27 ran-
domized clinical trials showed that psychosocial 
interventions signifi cantly impact pain intensity, 
and psychological and physical functioning in 
arthritis patients (Dixon, Keefe, Scipio, Perri, & 
Abernethy,  2007 ). In particular, cognitive- 

behavioral therapy (CBT) has emerged as one of 
the most common forms of psychosocial treat-
ment. From a CBT perspective, it is an individu-
al’s belief regarding physical symptoms and 
physical limitations, and the coping responses 
that stem from those beliefs that promote better 
or worse adaptation to the chronic pain condition. 
To address faulty cognitions and maladaptive 
coping, CBT typically employs multiple compo-
nents, including biofeedback, relaxation exer-
cises, education, mastery, modeling, and 
cognitive reappraisal, with the goal of improving 
targeted aspects of health status such as pain tol-
erance, mobility, self-management, and self- 
effi cacy. In fact, CBT has emerged as the “gold 
standard” treatment for chronic pain and yields 
improvements in pain, depression, disease activ-
ity, and health care utilization in individuals with 
arthritis (for a review, see Nicassio & Greenberg, 
 2001 ). Of note, the utility of CBT has been thor-
oughly tested in OA and RA patients, but fewer 
data are available regarding its effi cacy in SLE 
patients. Nevertheless, the limited evidence sug-
gests that CBT is likely to improve physical and 
psychological functioning among those with SLE 
(e.g., Greco, Rudy, & Manzi,  2004 ; Navarrete- 
Navarrete et al.,  2010 ). 

 Rather than focusing primarily on altering 
pain- and stress-related coping through CBT, an 
alternative approach focuses solely on increasing 
physical activity to treat the symptoms and dis-
ability that accompany OA, RA, and 
SLE. Empirical evidence points to signifi cant 
health benefi ts of exercise programs across 
chronic pain conditions. Overall, exercise pro-
duces moderate improvements in pain and dis-
ability among those with OA (for a review, see 
Roddy, Zhang, & Doherty,  2005 ). For example, 
individuals with knee OA who were randomly 
assigned to either aerobic exercise or strength 
training showed more improvement in physical 
function and perceived health status than did 
those in an education condition; the effects of the 
interventions were mediated in part by improve-
ments in pain and self-effi cacy (Rejesky, Martin, 
Ettinger, & Morgan,  1998 ). Available evidence 
also suggests that aerobic and strength training 
exercise helps to improve symptoms and func-
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tional health in patients with RA (Metsios et al., 
 2008 ) and SLE (for a review, see Ayán & Martín, 
 2007 ). Thus, the armamentarium of treatment 
options for musculoskeletal conditions now rou-
tinely includes exercise as a key component of 
care (Westby,  2001 ). 

 Despite the effectiveness of available psycho-
social and behavioral treatments, many patients 
continue to experience signifi cant physical and 
emotional symptoms associated with their pain 
condition. More recently, a growing body of 
work has pointed to the potential value of 
approaches that focus on acceptance of pain and 
other aversive experiences to enhance the capac-
ity of pain patients to manage the physical, emo-
tional, and social demands of their illness 
(Kabat-Zinn, Lipworth, & Burney,  1985 ). Rather 
than encouraging control of pain and dysfunc-
tional thoughts, which ironically may serve to 
intensify those experiences (Wegner,  1997 ), an 
approach grounded in acceptance targets 
enhanced awareness and acceptance of current 
aversive experiences (Ma & Teasdale,  2004 ). The 
acceptance of all current experiences allows for 
awareness of, and attention, to the positive fea-
tures that may also be present in the moment. 
Some treatments go further and explicitly include 
an emphasis on meaningful values and/or engage-
ment in rewarding activity to bolster social con-
nectedness and positive affect (Hayes, Luoma, 
Bond, Masuda, & Lillis,  2006 ; Zautra et al., 
 2008 ). The available evidence shows that an 
acceptance-based approach leads to improve-
ments in functional health among OA patients 
(Morone, Greco, & Weiner,  2008 ), and for RA 
patients who are especially vulnerable to emotion 
dysregulation and disability (e.g., McCracken, 
Vowles, & Eccleston,  2005 ; Vowles & 
McCracken,  2008 ). For example, in RA patients 
with a history of recurrent depression, mindful- 
acceptance treatment yielded greater improve-
ments in pain, fatigue, positive and negative 
affect, and infl ammation at posttreatment and 
6-month follow-up compared to CBT and an edu-
cation control (Zautra et al.,  2008 ). Thus, the 
 capacity                                                         to attend to both positive and negative 
experiences in an intentional way and to build 
greater social connectedness may be valuable in 

promoting better functional health in at least 
some subgroups of arthritis patients.    

    Future Directions 

 Despite continuing advances in medical 
approaches to the treatment of OA, RA, and SLE, 
stress continues to play an important role in the 
functional health and well-being among individ-
uals coping with these conditions. Far fewer data 
are available regarding the role of psychosocial 
factors in SLE, but the evidence that has accrued 
suggests that prevailing models apply to that con-
dition as well. Our efforts to understand and ame-
liorate the negative effects of stress on adaptation 
to arthritis have yielded signifi cant benefi ts to 
patients. Going forward, a systematic focus on 
effectively tapping into broader social resources, 
including spouses, families, and communities 
may be fruitful. For example, capitalizing on 
existing social systems (i.e., family, peers, and 
health care providers) to address barriers to build 
stress management skills and increase compli-
ance with other treatment recommendations may 
prove benefi cial (Keefe, Caldwell et al.,  1996 ; 
Keefe, Kashikar-Zuck et al.,  1996 ). The rapid 
rise of social media and technological advance-
ments increase the feasibility of such an approach. 
A second advancement would be a more thor-
ough integration of a resilience perspective into 
our models of adaptation and treatment of chronic 
pain. As we have noted here, positive affect, 
social support, and engagement in life can coex-
ist with stress and pain, and are essential to living 
a full life despite pain. And that, after all, is the 
primary goal of our care.     
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      Socioeconomic Disparities 
in Arthritis       

     Antoine     R.     Baldassari      and     Leigh     F.     Callahan     

 6

            Introduction 

 There is little debate that health status varies by 
socioeconomic status (SES); notwithstanding 
challenges in precisely defi ning and measuring 
SES, the observation that socioeconomically dis-
advantaged people shoulder a greater disease 
burden and have broadly worse health than those 
in higher socioeconomic strata is nearly ubiqui-
tous across fi elds of health. Although the docu-
mentation of health disparities long predates 
modern research, the issue rose to political prom-
inence throughout the second half of the twenti-
eth century and was propelled to the forefront of 
public policy following the 1980 publication of 
the Black report, a landmark presentation of 
health inequities in the United Kingdom 

(Townsend & Davidson,  1992 ). Today, the reduc-
tion in health disparities features prominently 
among the goals of public administrations. In the 
United States, the Department of Health and 
Human Services lists social determinants of 
health as important targets of its 10-year goal set, 
Healthy People 2020 (US Department of Health 
and Human Services and Offi ce of Disease 
Prevention and Health Promotion,  2012 ). This 
chapter fi rst introduces some of the challenges 
involved in health disparities research. We will 
then present the current evidence for socioeco-
nomic patterns of disease onset and health out-
comes in arthritis and discuss the suspected 
mechanisms involved.  

    Challenges in Health Disparities 
Research 

  The consistent identifi cation of health disparities 
across fi elds of health belies the challenges 
involved in the measurement and use of socioeco-
nomic data. The enthusiasm gap between the use 
of SES in health research and the development 
and adoption of unifi ed methods has led to great 
heterogeneity in health disparities research (Oakes 
& Rossi,  2003 ). This is notable even within rela-
tively narrow inquiries such as in the efforts to 
assess socioeconomic patterns of self- reported 
health outcomes among people with rheumatoid 
arthritis ( RA)     , so far conducted  disparately using 
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education, income, employment status, area-level 
measures, composite instruments, homeowner-
ship, and housing data (Ghawi et al.,  2015 ). We 
bring attention to four key methodological consid-
erations: (1) the need to measure SES using mul-
tiple indicators, (2) the likelihood of effect-measure 
modifi cation between communities and demo-
graphic groups, (3) graded and nonlinear patterns 
of health inequities, and (4) upcoming models of 
life-course SES. 

 SES is commonly measured with a single 
instrument (often, income, education, or area- 
level variables); however, while socioeconomic 
indicators covary to a degree, they can operation-
alize very different aspects of the relationship 
between SES and health. Illustratively, studies 
jointly evaluating multiple SES dimensions as 
predictors of health often fi nd patterns of inequi-
ties to differ between SES measures. For instance, 
we found RA disease severity to primarily vary by 
homeownership status and income and less so by 
occupation and education in a cohort of African 
Americans with RA (Baldassari et al.,  2014 ). 

 Additional complexity arises from variations 
in the meaning of SES indicators across popula-
tions, including by age group, gender, race/ethnic-
ity (Williams et al.,  2010 ), and between countries. 
For instance, education may not yield the same 
SES gains among African Americans in the 
United States as it does among Whites due to 
complex structural factors including employment 
discrimination; low-SES may also tie into gender- 
associated health determinants, such as physically 
demanding occupations for men and single par-
enthood for women; further, limited fi nancial 
resources may differentially affect access to health 
services depending on universal care availability. 

 Health inequities are typically hypothesized to 
occur either past a certain threshold triggering 
poorer health, or along a graded pattern of 
increasingly worse health with decreasing SES; 
whereas empirical evidence supports the latter 
case in many instances (Adler et al.,  1994 ), stud-
ies of health disparities still often limit them-
selves to the detection of threshold effects by 
their use of dichotomized SES indicators. To 
again take RA research as an example, most stud-

ies of the association between education and 
physical health among people with RA only 
compare two categories of education, whereas 
the minority of those allowing for multiple levels 
of education suggest a gradient effect. 

 Studies of socioeconomic health disparities 
have increasingly emphasized the importance of 
socioeconomic disadvantage throughout the life- 
course as a lasting determinant of health (Ben- 
Shlomo & Kuh,  2002 ). The manner in which to 
evaluate the childhood SES and health relation-
ship remains a subject of debate and ultimately 
depends on an investigator’s research question. 
Typically, three classes of analytic models are 
distinguished (Ben-Shlomo & Kuh,  2002 ): those 
involving additive effects of SES at different life 
stages on health (accumulation model), models 
placing special importance on SES during vul-
nerable life stages (critical phase model), and 
those hypothesizing that changes in SES drive 
health disparities (social mobility model). While 
accumulation models are primarily used in 
chronic disease disparities research, methods 
today allow investigators to concurrently evalu-
ate all three approaches in nested models (Mishra 
et al.,  2009 ).   

    The Unequal Distribution 
of Arthritis 

  The literature on health disparities in arthritis 
goes back several decades and presents over-
whelming evidence that low-SES individuals not 
only develop a broad range of rheumatic diseases 
at a higher rate, but also experience worse dis-
ease progression and more adverse outcomes 
than their higher-SES counterparts. Arthritis is 
composed of a wide range of etiologically dis-
tinct disorders, and we focus this section on 
archetypical forms of the disease: osteoarthritis 
and rheumatoid arthritis. As a word of caution, 
self-reported arthritis and OA are suffi ciently 
common that odds ratios used to quantify their 
associations with SES in logistic regressions sub-
stantially overestimate risk ratios and may not be 
confl ated with them.  
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    Osteoarthritis 

   Osteoarthritis ( OA)   is characterized by the progres-
sive degradation of articular cartilage and repre-
sents a sizable majority of all arthritis cases. OA is 
a main cause of disability worldwide, with disease 
of the knees and hips jointly accounting for more 
activity limitation than any other disorder. Women 
shoulder two thirds of all OA cases and disease risk 
increases progressively with age, reaching an esti-
mated one in three adults over the age of 65 in the 
United States (Lawrence et al.,  2008 ). 

 Much of the early work on social determinants 
of OA was motivated by the hypothesis that occu-
pational joint strain could increase susceptibility 
to OA, and the data accumulated over the past 
half-century, reviewed by McWilliams and col-
leagues for knee OA (McWilliams et al.,  2011 ), 
provide strong empirical support for associations 
between various occupational features and the 
onset of OA. Tasks mobilizing load-bearing 
joints, such as repeated knee-bending, lifting/car-
rying, or kneeling, have intuitive mechanistic ties 
to OA pathogenesis; however, occupational dif-
ferences in OA risk, particularly when described 
by job title or by blue—or white—collar status, 
also hint at socioeconomic patterns of OA sus-
ceptibility that extend beyond the workplace. 

 For the purpose of this overview, we will dis-
tinguish between studies of health disparities 
assessed in radiographically diagnosed OA and 
those using self-reported instruments.   

    Radiographically Assessed OA 
   We present an overview of health disparities in 
radiographically diagnosed arthritis in Table  6.1 . 
Investigations predominantly originate from two 
cohort studies in the United States: the fi rst part 
of the National Health and Nutrition Examination 
Survey (Anderson & Felson,  1988 ; Hannan et al., 
 1992 ; Tepper & Hochberg,  1993 ) and the 
Johnston County Osteoarthritis project (Callahan 
et al.,  2010 ; Callahan, Cleveland, et al.,  2011 ; 
Cleveland et al.,  2013 ). Data from those cohorts 
provide overlapping evidence for differences in 
OA risk by income, education, and occupational 
class, both for hip OA and knee OA, and Johnston 

County data further suggest a relationship 
between area-level SES and OA risk.  

       Self-Reported Arthritis 
   Ascertainment of arthritis can be challenging in 
large-scale studies, and self-reported case defi ni-
tions are often used to facilitate the evaluation of 
disease burden. Case defi nitions used in most 
studies involve participant reports of any prior 
receipt of an arthritis or rheumatic disease diag-
nosis from a health professional; self-reported 
chronic arthritis symptoms have also been used, 
rarely as a stand-alone criterion and typically 
together with a self-reported doctor diagnosis. 
There is evidence that self-reported case defi ni-
tions for arthritis have satisfactory sensitivity for 
population surveillance purposes, but suffer from 
low specifi city, particularly among individuals 
less than 65 years old (Bombard, Powell, Martin, 
Helmick, & Wilson,  2005 ). Nevertheless, there is 
no evidence that instrument validity for self- 
reported arthritis defi nitions varies by SES, as 
could systematically bias estimates of the SES 
and self-reported arthritis association. To the 
extent that most self-reported arthritis involves 
OA of the hips, knees, or hands, the evidence for 
its differential prevalence by SES complements 
that presented in our section on radiographic OA. 

 We summarize some of the work on socioeco-
nomic differences in the risk of self-reported arthri-
tis in Table  6.2 . These studies span decades, 
geographic regions, and demographic groups, 
yet almost unanimously fi nd meaningful differ-
ences in the risk of self-reported arthritis by a num-
ber of socioeconomic characteristics, including 
education, income, neighborhood disadvantage, or 
occupational class. There is equivocal evidence for 
effect-measure modifi cation by race/ethnicity. 
Cunningham and colleagues notably found gradi-
ent patterns of increased self- reported arthritis sus-
ceptibility with lower SES, but only among 
non-indigenous participants in a sample of 
Australian participants (Cunningham,  2011 ); in 
comparison, data from a cohort study in rural North 
Carolina (USA) did not suggest signifi cantly dif-
ferent patterns of inequities between Whites and 
African Americans (Callahan et al.,  2008 ).  

6 Socioeconomic Disparities in Arthritis
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        Rheumatoid Arthritis 

   With a prevalence between 0.5 and 1 %, rheu-
matoid arthritis (RA) is the most common auto-
immune disorder; women represent two thirds 
of all cases (Gabriel,  2001 ) and the disease typi-
cally occurs between the age of 50 and 75. 
Current genetic heritability estimates for RA do 
not exceed 50 % (Frisell et al.,  2013 ), leaving 
ample room for modifi able determinants which, 
with the exception of smoking (Silman, 
Newman, & Macgregor,  1996 ), remain largely 
unknown. 

 We provide an overview of studies on socio-
economic differences in RA risk in Table  6.3 . 
While early studies found no clear associations 
of socioeconomic status with RA development 
(Bankhead et al.,  1996 ; Uhlig et al.,  1999 ), more 
recent work consistently suggests that people 
with low SES are at an increased susceptibility 
for RA. Intriguing data further indicate that 
socioeconomic disadvantage chiefl y increases 
susceptibility to seropositive disease (Bengtsson 
et al.,  2005 ; Pedersen et al.,  2006 ), as character-
ized by rheumatoid factors, supporting the 
increasingly adopted notion that seropositive and 
seronegative RA constitute etiologically distinct 
phenotypes.  

       Other Arthritis 

 While health disparities in the rheumatic dis-
eases have been primarily studied within OA, 
RA, and self-reported arthritis, they likely extend 
to other arthritis subtypes. For instance, studies 
in the United Kingdom and New Zealand found 
patterns of greater gout prevalence with, respec-
tively, lower income (Hayward et al.,  2013 ) and 
greater area deprivation (Taylor et al.,  2004 ); in 
contrast, gout was found to be more prevalent 
among white-collar than blue-collar workers in a 
sample of Black South-Africans from a 
Johannesburg hospital (Tikly et al.,  1998 ). 
Further, modest socioeconomic patterns of lupus 
erythematous prevalence (but not lupus nephri-
tis) were discerned at the county level in a study 
of American Medicaid claims data (Feldman 
et al.,  2013 ).   

    SES and Health Outcomes 
in Arthritis 

    General Patterns in Arthritis 

  As observed in the general population, patterns of 
worse health with lower SES are consistently 
found among individuals with arthritis, as 
reviewed by our group in OA (Luong et al.,  2012 ). 
These health disparities are apparent across self-
reported instruments monitoring physical health 
and function in the rheumatic diseases; notably, 
participant scores on the Health Assessment 
Questionnaire, the physical component summary 
of the Short-Form Health Survey, and the Western 
Ontario and McMaster Universities Osteoarthritis 
Index are typically found to vary by SES among 
people with arthritis, including by education, 
income, and area deprivation (Brekke et al.,  1999 ; 
ERAS Study Group,  2000 ; Harrison et al.,  2005 ; 
Jacobi et al.,  2003 ; Knight et al.,  2011 ; Marra 
et al.,  2004 ; McEntegart et al.,  1997 ; Vliet 
Vlieland et al.,  1994 ). The extent of those differ-
ences varies between studies, but appears impor-
tant beyond mere statistical signifi cance: in our 
published analyses of primary-care patients with 
self- reported arthritis, differences in HAQ and 
SF-12 physical scores between the lowest 
(<$15,000) and highest household income groups 
(>$45,000) exceeded the minimally important 
clinical differences used for these instruments 
(Callahan, Martin, et al.,  2011 ).   

    Patterns in Osteoarthritis: Joint 
Replacement Outcomes and SES 

     Total joint arthroplasty (TJA)   is an increasingly 
common surgical treatment for severe joint pain 
and loss of function from chronic musculoskele-
tal disorders, primarily OA of the hips or knees. 
Socioeconomic status has been shown to predict 
the effectiveness of, and recovery from, TJA at 6 
(Agabiti et al.,  2007 ; Jenkins et al.,  2009 ) and 12 
(Clement et al.,  2011 ) months, leading Clement 
and colleagues to warn against the confounding 
potential of socioeconomic factors in compara-
tive evaluations of total hip arthroplasty provid-
ers (Clement et al.,  2011 ).     

6 Socioeconomic Disparities in Arthritis
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    Patterns in Rheumatoid Arthritis: 
Disease Severity, Infl ammation, 
and SES 

   In addition to socioeconomic disparities in self- 
reported physical (Allaire et al.,  2009 ; Barton 
et al.,  2011 ; Berkanovic et al.,  1996 ; Callahan, 
Martin, et al.,  2011 ; ERAS Study Group,  2000 ; 
Harrison et al.,  2005 ; Jacobi et al.,  2003 ; Leigh & 
Fries,  1991b ; Linde et al.,  2009 ; Marra et al.,  2004 ; 
Massardo et al.,  2012 ; McEntegart et al.,  1997 ; 
Vliet Vlieland et al.,  1994 ) and mental health 
(Brekke et al.,  1999 ; Callahan, Martin, et al.,  2011 ; 
Harrison et al.,  2005 ; Jacobi et al.,  2003 ), studies 
of RA patients have found robust associations of 
SES (primarily education and income) with scores 
on the commonly used Disease Activity Score 
(Harrison et al.,  2005 ; Jacobi et al.,  2003 ) and with 
tender and painful joint counts (Brekke et al., 
 1999 ; Callahan & Pincus,  1988 ; ERAS Study 
Group,  2000 ; Harrison et al.,  2005 ; Vliet Vlieland 
et al.,  1994 ). Socioeconomic patterns in RA mor-
tality, which remains increased compared to the 
general population (Dadoun et al.,  2013 ), have also 
been discerned according to area deprivation in the 
UK (Maiden et al.,  1999 ). 

 In contrast, data remain inconsistent with 
socioeconomic disparities in joint erosion scores 
on the Sharp/van der Heijde scale (ERAS Study 
Group,  2000 ; Harrison et al.,  2005 ; Massardo 
et al.,  2012 ; Vliet Vlieland et al.,  1994 ) or in 
acute-phase infl ammation as measured by eryth-
rocyte sedimentation rate or serum C-reactive 
protein concentration (Callahan & Pincus,  1988 ; 
ERAS Study Group,  2000 ; Marra et al.,  2004 ; 
Massardo et al.,  2012 ; McEntegart et al.,  1997 ). 
Consistent with the notion that differential sus-
ceptibility to RA by SES may primarily involve 
seropositive disease (see above) (Bengtsson 
et al.,  2005 ; Pedersen et al.,  2006 ), there is some 
evidence that low-SES individuals with RA are 
more likely to be positive for rheumatoid factor 
autoantibodies and anti-citrullinated protein anti-
bodies (Bengtsson et al.,  2005 ; Mackie et al., 
 2012 ; Pedersen et al.,  2006 ), although results 
have been occasionally mixed: Mackie and col-
leagues, for instance, found that English partici-
pants from socioeconomically deprived 

communities were at an elevated risk for RF but 
not ACPA (Mackie et al.,  2012 ). 

 While research on health inequities in RA has 
predominantly focused on populations of European 
descent, comparable patterns were found among 
African Americans from the Southeastern United 
States, in the Consortium for the Evaluation of 
African Americans with Rheumatoid Arthritis 
(CLEAR) (Baldassari et al.,  2014 ). 

 It is as yet unclear whether health disparities 
in RA persist or subside with increasing disease 
duration. So far, a Dutch study found the health 
status of RA patients to equalize across SES 
groups following disease presentation (Harrison 
et al.,  2005 ), whereas a British study found dis-
parities to remain at 3 years (ERAS Study Group, 
 2000 ), and our aforementioned work on CLEAR 
participants found wider disparities among peo-
ple with established RA than those with early dis-
ease (≤2 years) (Baldassari et al.,  2014 ). One 
possible explanation for these different results 
lies in the differing abilities of healthcare systems 
to equitably deliver effective RA therapies, 
although this remains speculative absent of more 
conclusive data.    

    Patterns in Other Arthritis 

   Outside OA and RA, socioeconomic determi-
nants of health in arthritis have predominantly 
been investigated in lupus, where these are con-
vincingly associated with disease activity and 
mortality (Alarcon et al.,  2004 ; Bertoli et al., 
 2008 ; Karlson et al.,  1995 ; Pons-Estel et al., 
 2010 ). Various aspects of lupus morbidity are 
likewise observed to follow socioeconomic pat-
terns, with severe renal disease having a well- 
studied relationship with SES in lupus (Alarcón 
et al.,  2006 ; Petri et al.,  1991 ).     

    Life-Course SES and Arthritis 

   Studies of health disparities in the rheumatic dis-
eases have sparingly evaluated the independent 
contribution of socioeconomic factors in early 
life. The literature on early SES and self-reported 
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arthritis so far includes the fi ndings that low 
parental income and low-status paternal occupa-
tion are, respectively, associated with a higher 
risk of self-reported arthritis among middle-aged 
and elderly individuals (Blackwell, Hayward, & 
Crimmins,  2001 ; Ziol-Guest et al.,  2012 ). While 
the relationship between childhood SES and the 
onset of RA has been comparatively more 
researched, its independence from later socioeco-
nomic characteristics remains uncertain (Carlens 
et al.,  2009 ; Jaakkola & Gissler,  2005 ; Parks 
et al.,  2013 ; Pedersen et al.,  2006 ); notably, Parks 
and colleagues reported that a low SES during 
childhood was associated with a greater risk for 
RA among women from a US national cohort, 
provided that SES remained low across the life- 
course (Parks et al.,  2013 ). 

 Our recent work on participants in a North 
Carolina primary care cohort found that low 
childhood SES aggregated across dimensions 
was meaningfully associated with self-reported 
arthritis independently of current socioeconomic 
circumstances, with further analyses pointing to 
excess body mass as a primary mechanism for 
the association (Baldassari, Cleveland, & 
Callahan,  2013b ). Within that same primary-care 
cohort (Baldassari, Cleveland, & Callahan, 
 2013a ), childhood SES was associated with par-
ticipant scores on the HAQ index of disability 
and the physical component summary of the 
SF-12, independently of current SES; in contrast, 
associations with mental health outcomes did not 
remain after adjustment for current status. While 
these associations of childhood SES with physi-
cal health outcomes among people with arthritis 
have yet to be corroborated in other studies, they 
are consistent with the mounting evidence in 
other chronic diseases that health status takes its 
root in early life, as predominantly exemplifi ed to 
date in studies of cardiovascular diseases 
(Galobardes, Smith, & Lynch,  2006 ).    

    Pathways to Disparities 

  Arthritis encompasses diverse, etiologically 
complex disorders, and a vast range of mecha-
nisms plausibly underlie the socioeconomic pat-
terns in its distribution and severity (Fig.  6.1 ).

   Lifestyle factors prominently feature as mech-
anisms of health disparities in the social epidemi-
ology literature, and they may be especially 
germane in arthritis. In particular, the importance 
of excess body mass in both OA (probably 
including non-weight bearing joints (Yusuf et al., 
 2010 )) and RA susceptibility, combined with the 
clear socioeconomic patterns in obesity and over-
weightness, makes it plausibly central to SES dif-
ferences in arthritis incidence and outcomes. 

 Other lifestyle factors have less homogeneous 
affi liations with the rheumatic diseases, although 
they obviously remain important in the health 
status of patients. For instance, cigarette smoking 
does not independently increase the risk of OA 
and may even have a small protective effect 
(Felson & Zhang,  2015 ); conversely, smoking is 
a major preventable risk factor for seropositive 
RA, as it strongly interacts with a family of 
human leukocyte antigen (HLA) alleles promot-
ing the self-recognition of post-translationally 
modifi ed proteins found in the infl amed lungs 
(Klareskog & Catrina,  2015 ). 

 The powerful, genetically moderated rela-
tionship between cigarette smoking and RA is 
currently suspected to involve lung infl amma-
tion rather than nicotine compounds, and case-
control studies have found a greater RA risk 
among workers occupationally exposed to irri-
tating dusts (Olsson et al.,  2004 ; Stolt et al., 
 2005 ). These data open the door to a possible 
role for atmospheric lung irritants in RA patho-
genesis (Farhat et al.,  2011 ) and, to the extent 
that exposure to air quality is unevenly distrib-
uted across socioeconomic strata, exposure to 
infl ammatory air pollutants could constitute a 
link from SES to RA risk. This notwithstanding, 
the literature on air pollution and RA is in its 
infancy and the data remain inconclusive (Hart 
et al.,  2013 ; Hart, Laden, Puett, Costenbader, & 
Karlson,  2009 ). 

 The access to, utilization, and effectiveness of 
healthcare services, particularly specialist care, 
vary broadly by SES, even among societies with 
universal care (Dixon et al.,  2007 ; Veugelers & 
Yip,  2003 ). These patterns are a plausible factor 
driving health outcomes disparities in arthritis, 
especially considering the high costs of some key 
treatments. Notably, socioeconomic patterns in 
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the utilization of TJR among OA patients are 
well-established (Dixon, Shaw, Ebrahim, & 
Dieppe,  2004 ) and may stem from not only fi nan-
cial strain, but also from socioeconomic differ-
ences in treatment preference, health literacy, and 
effective communication with healthcare provid-
ers. In RA, time-to-diagnosis, a critical compo-
nent of disease management, is delayed among 
low SES individuals (Molina, Del Rincon, 
Restrepo, Battafarano, & Escalante,  2015 ) and 
the utilization of biologic medications likewise 
follows socioeconomic patterns likely 
 contributing to inequities in disease activity 
(Schmajuk et al.,  2011 ). 

 Psychosocial factors likely constitute a chief 
mechanism underlying health disparities. There 
is strong evidence for socioeconomic patterns in 
exposure to stress and in key characteristics mod-
ulating the stress response such as coping skills 
and threat perception (Matthews, Gallo, & Taylor, 
 2010 ). The importance of  psychosocial                                                            factors is 
apparent in arthritis: notably, the experience of 
grave childhood adversity has robust, indepen-
dent associations with arthritis susceptibility 
(Fuller-Thomson, Stefanyk, & Brennenstuhl, 
 2009 ; Springer, Sheridan, Kuo, & Carnes,  2007 ; 
Walker et al.,  1997 ). While the precise biological 
systems linking psychosocial states to arthritis 
pathogenesis remain unclear, recent fi ndings 
have shown that biological adaptations to chronic 
stress may lastingly dysregulate the infl amma-
tory response (Azad et al.,  2012 ; Carroll, Cohen, 
& Marsland,  2011 ). It is possible that such dys-
regulation may constitute a potential pathway for 
the onset of arthritis, and more research is needed 
to address this important question.      
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           Introduction 

  What makes for the best clinical relationships in 
rheumatology?  In refl ecting on an appointment, 
one patient praised his rheumatologist saying, 
“Her patients might get well just by talking to 
her!” Although hyperbole, this highlights the key 
importance of  communication   as the heart of a 
solid clinical relationship. 

 There is no magic formula for excellent com-
munications during clinical interactions, but 
research has identifi ed the ingredients that make 
excellent doctor–patient communications possi-
ble. The foundation of clinical communication in 
rheumatology is  clinical competence  , and thus 
our discussion starts there, with the recognition 
that clinical competence must be balanced by 
communicative competence. Communicative 
competence necessitates the ability to anticipate 
expectations, frame interactions appropriately, 
listen empathically, and provide the needed care, 
all within the external constraints of a clinical 
appointment time-slot. 

 Throughout this chapter, illustrative examples 
are drawn from original anthropological data col-
lected in two rheumatology clinics in a major 
American medical center. The IRB-approved 
study included interviews and  audio-recordings   of 
doctor–patient interactions for 8 rheumatologists 
and 121 of their patients at every appointment over 
a 20-month period. In this chapter, comments and 
dialogue illustrate dynamics affecting doctor–
patient communications in rheumatology. 

 In comparison to other medical fi elds, doctor–
patient communication in rheumatology has not 
received much attention (Suarez-Almazor,  2004 ), 
despite the fact that communication may be par-
ticularly critical in caring for patients with the 
chronic, debilitating, incurable diseases common 
to rheumatology. The excellent available work on 
doctor-patient communication in rheumatology 
(e.g. Daltroy,  1993 ; Suarez- Almazor,  2004 ), is 
augmented by work from other scholarly per-
spectives including sociology (e.g., Heritage & 
Maynard,  2006a ,  2006b ; Waitzkin,  1993 ), psy-
chology/psychiatry (e.g., Hahn et al.,  1993 ; 
Halpern,  2001 ; Mishler,  1984 ; Moore et al., 
 2004 ), public health (e.g., Hall, Roter, Milburn & 
Daltroy,  1996 ; Roter,  1977 ), and law (e.g., Katz, 
 1984 ). To this scholarly conversation, anthropol-
ogists contribute a holistic perspective, linking 
the  micro-level analysis   of individual concerns 
and clinical dialogues with macro-level social-
cultural processes (e.g., Good,  1994 ,  1995 ; 
Kleinman,  1995 ; Rouse,  2009 ,  2010 ). In this 
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chapter, doctor–patient communication is exam-
ined incorporating both patients’ and rheumatol-
ogists’ perspectives.  

    The Two Legs of Competence 

  There are over 150 rheumatic conditions, many of 
which are complex, autoimmune disorders diffi -
cult to diagnosis and even more diffi cult to man-
age. It is unsurprising then that clinical competence 
is central to training in rheumatology to ensure 
the consistent application of the highest standards 
of care (Rudd & Bosch,  1966 ; Woolf,  2002 ). 
Rheumatic disorders are often systemic and many 
are rare, thus a physician in general practice may 
not have ever seen a case of systemic sclerosis, 
for example, and thus not pick up on the clues that 
would include it as a differential. When a patient 
comes to a rheumatologist, it is usually after a cir-
cuitous road with many physicians guessing at 
different diagnoses and trying different treatments 
along the way (e.g., Salt & Peden,  2011 ). Patients 
in our study commonly had seen multiple physi-
cians before fi nally getting a diagnosis that made 
sense and led to a treatment that worked. As one 
patient said, “I can’t do anything other than doing 
nothing ‘cause I don’t have the stamina. It could 
be lupus, rheumatoid arthritis, it could be muscu-
lar, fi bromyalgia. It could be, it could be laziness. 
I want some kind of diagnosis. I want answers.” 
Another reported: “I’d had 5–6 hospitalizations 
…before coming here. They couldn’t fi gure out 
what was wrong with me. I had a whole team of 
specialists…. I was bleeding from everywhere, 
and no one knew what was wrong. I was close to 
death, and that’s when I came here, and I’ve been 
coming back ever since.” The clinical compe-
tence that enables rheumatologists to provide 
answers to contain diverse and frightening symp-
toms with a diagnosis is an essential component 
of patient care. 

 However, treating patients with  clinical com-
petence   alone is like trying to stand on one leg. 
One may be able to do it for a while, but it is dif-
fi cult to stay balanced for long and nearly impos-
sible to move forward gracefully especially over 
any distance. Because almost all rheumatological 

conditions are chronic, a rheumatologist–patient 
relationship is one that must be sustainable over 
the long haul. Rheumatologists need a second leg 
to stand on, and that second leg is communicative 
competence. Indeed, the American College of 
Rheumatology curriculum includes interpersonal 
skills and communication among its recom-
mended core competencies, although the extent 
to which programs provide dedicated time and 
training in these skills varies substantially and 
indeed may not be explicitly addressed at all 
(Patwardhan, Henrickson, Laskosz, Duyenhong, 
& Spencer,  2014 ).  

  Communicative competence   is a concept orig-
inally developed by linguistic anthropologist, 
Dell Hymes ( 2001 ), to argue against Chomsky’s 
( 1965 ) notion that mastery of a language could be 
achieved with grammatical and lexical accuracy. 
Hymes ( 2001 ) contended that communication 
depends on awareness of the social-cultural con-
text, semiotic assumptions, and potential inter-
pretations of speech. In other words, the goal of 
language is not linguistic mastery per se, but 
communicative competence with its ability to 
convey meaning successfully in interactions. To 
become medical professionals, providers spend 
years mastering the Latin lexicon of medicine 
and learning how to communicate as a profes-
sional to other professionals: to summarize cases 
and write soap notes with all of the medically rel-
evant information and omitting “extraneous” 
details such as the consequences of disease on 
patient’s lives (Good & Delvecchio Good,  1993 ; 
Konner,  1987 ). “Soap” is an acronym standing 
for the key elements of a case description needed 
for patient charts: subjective fi ndings (patient- 
reported complaints), objective (physical and 
laboratory fi ndings), assessment (differential 
diagnosis), and plan (treatment strategy). 
Physicians sometimes recorded soap notes orally 
during clinical interactions, and in them we can 
see clearly Mishler’s “voice of medicine” ( 1984 ):

  Patient is a 41-year-old woman with joint pain of 
approximately 4 months duration. Patient had the 
onset of pain in her right hip region …The pain 
became more severe and she had diffi culty walk-
ing, subsequently the pain progressed to involve 
the left hip on the medial aspect of the thigh, and 
uh, subsequently with swelling of the knees, hands, 
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elbows, ankles, tops of the feet, temporal- 
mandibular joint, and uh, cervical spine… She was 
started on Prednisone …. This has been of partial 
but not complete benefi t to her. Uh, the uh, over the 
last three weeks the patient has been unable to 
work. …. 

    The  oral soap notes   continued with the numer-
ical fi ndings from her bloodwork, a review of her 
“systems” (e.g., “chest was clear to percussion 
auscultation”), fi ndings from the rheumatologic 
examination (e.g., “tenderness of several of the 
MCP’s”), an assessment that she has markers of 
early rheumatoid arthritis, and concludes with a 
recommendation that “Laboratory profi le needs 
to be fi led on a regular basis to see if there’s con-
version of her laboratory tests to positive.” In 
other words, the physician is so clinically compe-
tent that he correctly recognizes the disease prior 
to laboratory confi rmation. 

 This soap note hardly hints at the impact her 
condition has had on her lifeworld, other than to 
note her “diffi culty walking” and being “unable 
to work.” The transcript of the entire doctor–
patient interaction, however, is fi lled with the 
patient’s tears, her husband’s concerns that she is 
“very depressed,” her worries about being on dis-
ability, and her helplessness at being “in bed for 
days” overwhelmed by pain. None of this enters 
the medicalized case summary. The physician 
shows his awareness of how poorly she is doing 
when at one point he comments to the husband, 
“She’s really not doing well.” While it is clear 
that the physician understands how ill the patient 
is and how much pain she is in, the language of 
medicine requires that he mask it. While the 
patient and her husband were present when the 
physician dictated the note, they make no com-
ment on it. Soap notes miss what is salient for 
patients: the disease’s impact on their everyday 
lives. Physicians, to be communicatively compe-
tent, must go beyond what Mishler ( 1984 ) called 
the “ voice of medicine     ”—the detached, techni-
cal, objectifying lexicon of medicine—and incor-
porate, at least with patients, the “voice of the 
lifeworld”—the everyday ways of speaking that 
highlight the problems and personal and emo-
tional concerns that the patient feels are inextri-
cably tied to illness.  

   The concept of the  lifeworld   (German, 
 Lebenswelt ) originated in philosophy with Husserl 
( 1970 ) to denote the experience of actively engag-
ing with others in the world. Schutz ( 1973 ) and 
Habermas ( 1984 ) augmented the understanding 
of  lifeworld   to include subjective experience of 
engaging in the shifting of meaningful activities 
and relationships of everyday life within the con-
straints of material circumstances. Mishler used 
the concept of lifeworld to highlight how patients 
frame disease in terms of their everyday lives 
( 1984 ). While Mishler’s focus was on the com-
municative gap between the voice of medicine 
and the voice of the lifeworld, more recent work 
has highlighted how engagement with the life-
world is necessarily through embodiment or the 
medium of one’s body—its senses and capabili-
ties (Csordas,  1990 ; Desjarlais & Jason Throop, 
 2011 ; Jackson,  2012 ). Thus, the ways patients 
embody a disease fundamentally shape their daily 
experiences to engage meaningfully with their 
dynamic lifeworlds. For a patient, talking about 
their lifeworld is an effort to draw physicians into 
the experiences that matter most to them. 

 It is diffi cult to master the kind of communica-
tive competence that enables a physician to 
smoothly code-switch from the professional med-
ical language and ways of speaking (e.g., summa-
rizing and treating a “case”) to a way of speaking 
that engages with the patient-at-hand’s embodied 
experience within his or her lifeworld. While 
some patients expect physicians to fully engage 
with their lifeworld concerns, others strive to 
themselves code-switch into the language of med-
icine, seeing it as their responsibility. 

 For example, consider the interaction below, 
taken from the patient’s third appointment, after 
the patient had started treatment and heard the 
diagnosis name multiple times at previous 
appointments. In those previous appointments, 
the physician had never explained the disease, 
nor had the patient ever asked. The transcription 
below is written for readability, highlighting only 
a few markers of speech: pauses such as “(…5)” 
indicates a 5-s pause, often marking hesitation 
and concern to frame speech in a socially accept-
able way, laughter such as “(h),” and brackets 
indicating overlapping speech. Below is an 
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excerpt from the patient’s interaction with his 
physician that begins with the physician’s answer 
to the patient’s question about the blood tests:  

   Dr: Yeah. Oh the tests that we did were 
negative.  

  Pt: Negative for (h) what things were we look-
ing (h) [for…?  

  Dr: [Looking] for signs of significant 
inflammation. Looking for um (…1) uh 
any potential for another kind of arthritis, 
for Rheumatoid Arthritis, for instance on 
top of it. And it’s negative. So that’s good.  

  Pt: And so as you said it was sero negatives 
(…3)?  

  Dr: Spinal arthropathy.  
  Pt: Spinal arthropathy. Uh that, I want to go 

ahead and understand what that is. It is 
related to the psoriasis and the skin 
condition?  

  Dr: Yeah.  
  Pt: I guess I don’t know much about psoriasis 

so I always thought psoriasis was just a 
skin condition, but it is can be related to the 
[blood] (…1) and…?  

  Dr: [It can be]  
  Dr: It can be related to arthritis. About 15 % of 

people with psoriasis also have arthritis 
with it.  

  Pt: Mmhmm.  
  Dr: In other words, a bulk of people don’t.  
  Pt: Mmm.  
  Dr: When I was in medical school I was taught 

that psoriasis was a condition of healthy 
people.  

  Pt: Oh. (h) Okay.  
  Dr: So often that’s all they had.  
  Pt: Mmhmm.  
  Dr: But we now know that there can be arthri-

tis. And the arthritis can be signifi cant. So 
we like to keep tabs on it and make sure it 
doesn’t start eating up joints.  

  Pt: Mmhmm.  
  Dr: Because we now have very effective thera-

pies for it.    

 Note that it has taken three visits for the 
patient to feel comfortable enough to ask what 

his diagnosis means and the reason for the tests 
he had already taken. The physician had not 
thought to translate the medical terms and tests 
for the patient. By using laughter to soften his 
questioning, the patient is indicating that he real-
izes he is straying into delicate waters and does 
so hesitantly (Haakana,  2001 ), using laughter to 
mark that the patient is striving not to create a 
breach in the relationship (Jefferson,  2004 ). 
This careful framing on the part of the patient does 
not successfully communicate to the physician 
how intent the patient is in gaining an informed 
understanding of his condition. The patient then 
drops the laughter frame, seeking to understand if 
 spinal arthopathy   is related to psoriasis and skin 
conditions. Rather than elaborating, the physi-
cian just says “Yeah.” The patient tries again, 
framing his statement with blanks that the physi-
cian needs to fi ll in by ending the “and” with the 
rising intonation of a question. The physician fi lls 
in with statistics. The patient encourages further 
information with his “mmhmm”s and “oh” con-
tinuers, indicating that he is listening intently. 
But the physician does not go into the details of 
the disease, simply confi rming that psoriasis can 
be connected with arthritis and can start “eating 
up joints,” which sounds ominous until the physi-
cian transitions to the topic of treatment with 
“very effective therapies.” In essence, the physi-
cian suggests that the simplistic understanding 
offered is all the information the patient needs. 
The physician maintains control of expert 
 information, overly simplifying for the patient 
what the physician thinks the patient needs to 
know. Is this communicative competence? 

 A  pub-med search   for communicative compe-
tence primarily brings up literature on how to 
teach communicative competence to those who 
lack fundamental skills in talking, hearing, and 
appropriately interacting in a social scenario: 
normal infants, children, and adults on the autism 
spectrum, or people with auditory challenges 
(Happé,  1993 ; Ochs & Schieffelin,  2008 ; 
Teachman & Gibson,  2014 ). There are some 
writings on communicative competence for 
healthcare providers, primarily on testing for 
communicative competence in medical schools 
(e.g., Gillotti, Thompson, & McNeilis,  2002 ) or 
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on the challenges of communicating to patients 
with different cultural assumptions about health 
and illness (e.g., Gregg & Saha,  2007 ). But 
largely communicative competence is something 
healthcare providers are assumed to master over 
time and the accumulation of experience in the 
clinic; the problem, of course, is that the mastery 
of communication in the clinic involves mastery 
of social nuances, as subtle as the clinical nuances 
of rheumatoid arthritis and as easy to miss.  

    Why Is Doctor–Patient 
Communication Diffi cult? 

  “One of the essential qualities of the clinician 
is interest in  humanity  , for the secret of the 
care of the patient is in caring for the patient” 
(Peabody,  1927 ). 

 The conclusion of the Peabody address to 
medical students in 1927 is an oft-quoted 
reminder of the importance of the clinical rela-
tionship between doctors and patients. What is 
curious is that nearly a century after Peabody’s 
revelation of the secret of the care of the patient, 
and despite countless studies and programs to 
improve clinical communications, doctor–patient 
relationships still can be  challenging  . There are 
three primary reasons for continuing diffi culties 
in clinical relationships: (1) there is so much at 
stake for patients in the communications, (2) 
there are many external constraints on the com-
munications, and (3) there is variation in expecta-
tions for patient and physician roles; in other 
words, in the twenty-fi rst century there are shift-
ing expectations for clinical appointments and 
what constitutes a good patient or a good physi-
cian within those appointments. In reverse order, 
each is outlined below.  

     The Changing Expectations of Patients 
and Physicians  
  The challenges of  clinical   relationships are mag-
nifi ed when curing is not an option, especially as 
the role expectations of American medicine were 
largely codifi ed with acute or curable diseases in 
mind. Expectations are one’s thoughts about 
what should occur during an appointment or 

interaction (Bell, Kravitz, Thom, & Krupat, 
 2002 ). According to Talcott Parsons who fi rst 
outlined the expected roles of physicians and 
patients (Parsons,  1951 ), the physician as the 
expert in medical knowledge is expected to diag-
nose and treat disease, maintaining clinical dis-
tance from the patient. The patient’s role is to 
give the physician information to facilitate diag-
nosis and to follow the physician’s instructions 
so that he or she may quickly return to normal 
levels of productive life (Hay,  2006 ). In the heady 
decades of medical discoveries and break-
throughs—from methotrexate to Salk’s polio 
vaccine to lung transplants—there was an expec-
tation that medical knowledge could solve any 
problem (Fanu & Le,  1999 ), which itself rein-
forced Parsonian roles. The idea of the expert 
physician who wields the miracles of medicine 
on behalf of the compliant patient still seeps into 
clinical interactions; it is “part of the mythic 
world of the patient as well as the physician” 
(Kirmayer,  2000 , p. 170). 

 While rheumatologists with the best technolo-
gies at their disposal have made enormous strides 
in lengthening life-spans, stabilizing disease, and 
improving quality of life, much of rheumatology 
consists of palliative care. The diseases tend to be 
chronic, painful, debilitating, and life-limiting so 
that even if patients follow physicians’ instruc-
tions precisely, disease will continue to haunt 
them and their futures. The lack of a cure chal-
lenges classic expectations of physician and 
patient roles, leaving rheumatologists and their 
patients to negotiate a relationship that maxi-
mizes patient well-being and quality of life over 
the long term. 

 There is also a second problem with the clas-
sic roles as outlined by Parsons: they have been 
undermined by a convergence of processes 
encouraging distrust. These processes include 
increased availability of medical information 
combined with the consumerism of neoliberal 
economic policies and the empowerment move-
ment of advocacy groups. Increasingly towards 
the end of the twentieth century, patients were 
deemed responsible for gathering information 
and making their own health decisions (Giddens, 
 1991 ). This is a dramatic shift away from the 
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 Parsonian model   in which the patient’s only job 
was to follow the physician’s directives. 

 Consumer advertising encouraged this neo-
liberal responsibility of the patient, while also 
reframing patient-consumers as responsible for 
providing information to the physician. In the 
United States, legal constraints on direct-to- 
consumer pharmaceutical advertising were 
relaxed so that by 1985 pharmaceutical compa-
nies could market their products directly to 
consumers in print ads using small print on 
risks associated with a medication (Ventola, 
 2011 ). In 1997 and again in 2004, the Federal 
Drug Administration further relaxed require-
ments, enabling pharmaceutical companies to 
market their drugs on broadcast television with 
minimal information on risks (Ventola,  2011 ). 
The advertisements, illustrating happy people 
living pain-free lives, regularly conclude that 
the consumer should “talk to your doctor to see 
if ( brand name ) is right for you.” In so doing, 
pharmaceutical advertisements simultaneously 
undermined the image of the physician-as-
expert and made the patient responsible for 
gathering information to ensure that they 
received the “right” prescription (Dumit,  2012 ). 

 Advocacy groups likewise gained momentum 
during the 1980s and 1990s and increasingly 
emphasized that patients must advocate for their 
own right to health. That advocacy was primarily 
directed at health insurers, funding agencies, and 
after the passing of the  Americans with 
Disabilities Act in 1990  , at employers (Heath, 
Rapp, & Taussig,  2007 ), but such activism 
required that patients argue on their own behalf, 
becoming empowered through knowledge acqui-
sition. “Knowledge is power” was, by the early 
and mid-2000s, a common phrase on disease 
advocacy sites and patient-support media sites. 

 Over the same period that pharmaceutical 
companies exponentially increased their direct-
to- consumer advertising framing patients as the 
ones who had to educate their physicians about 
medications, and advocacy groups framed 
patients as being responsible for “arming” them-
selves with knowledge, medical information 
became widely available online. In 1991, the 
world wide web was made publicly available, 

and by 1998, approximately 48 % of American 
households owned a computer and 26 % had 
access to the internet (National Science Board, 
 2000 ). That number too grew exponentially, so 
that by 2005, 66 % of American adults were 
using the internet (Fox & Rainie,  2014 ) and by 
2006, 64 % were using the internet to search for 
health information (Fox,  2006 ). As early as 1999, 
Hardey could describe a world in which “the 
Internet forms the site of a new struggle over 
expertise in health that will transform the rela-
tionship between health professions and their cli-
ents” ( 1999 , p. 820). Today the internet has 
become a key resource for patients, and it is 
increasingly used to self-diagnose, check, or 
even replace information from a physician (Fox 
& Duggan,  2013 ), but patients are not necessarily 
discussing that information with their physicians 
(Diaz et al.,  2002 ; Hay et al.,  2008 ). 

 The collusion of these three broader societal 
trends—direct-to-consumer pharmaceutical mar-
keting, patient advocacy, and the availability of 
online health information—together reframed 
patients as responsible for educating themselves 
and their physicians about medications, advocat-
ing for themselves, and being the experts in their 
own healthcare. If one looks solely at these social 
trends, one could conclude that the physicians’ 
role has become one of gatekeeper to diagnostic 
tests and prescriptions listening to the demands of 
the patient-consumer, and the patient must now be 
the expert, responsible for their own well- being. 
In fact, what has happened is that role expecta-
tions are unpredictable, making doctor–patient 
communications particularly challenging. 

 In rheumatology, a handful of studies on 
expectations suggest that patients’ expectations 
are often unmet. In one study of patients who had 
established relationships with their physicians, 
one third of patients reported unmet expectations 
for their appointments (Rao, Weinberger, 
Anderson, & Kroenke,  2004 ). In another study of 
over 1000 patients, nearly 1/3 reported unmet 
health needs which were associated with poor 
health outcomes (Kjeken et al.,  2006 ). 

  Given this, it is unsurprising that recommen-
dations for rheumatologists include eliciting 
patient expectations at the outset of an  appoint-
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ment   (Main, Buchbinder, Porcheret, & Foster, 
 2010 ). In our research, participating rheumatolo-
gists always began appointments with some ver-
sion of the question, “What would you like to 
accomplish here today?”, thereby soliciting 
patients’ explicit wants or concerns, but role 
expectations are often unconscious notions of 
how an interaction should proceed and what 
responsibilities belong to whom. In the exit inter-
views, even though their explicit expectations 
had been solicited, it was not uncommon for 
patients to voice disappointment. Those disap-
pointments often had less to do with explicit care 
or information received (cf. Rao et al.,  2004 ), 
than with role expectations and concerns about 
trustworthiness. Patients want trusting relation-
ships (e.g., Berrios-Rivera et al.,  2006 ; Salt & 
Peden,  2011 ), but to demonstrate trust, caregivers 
must meet often unconscious expectations.  

  Based on our research on clinical interactions, 
some patients want a somewhat Parsonian doc-
tor, an expert to make the decisions on their 
behalf, and the provider that welcomes patients 
as active decision-makers will have patients 
leave frustrated saying, “Who am I to decide? 
He’s the expert!” (Notice that even those that 
want a Parsonian-style doctor still reserve the 
very twenty-fi rst century right to grumble about 
the physician). Other patients judge the quality of 
care based on health outcomes: one patient noted 
“I really need to wait and see if this medication 
works before I can say for sure”—in other words, 
her evaluation of the physician’s care would be 
based on her health outcome using a consumer 
logic. Most patients have expectations that fall 
somewhere along the continuum between these 
two extremes. Some are willing to take on a 
Parsonian patient role, but yearn for a non- 
Parsonian physician; as one patient put it, “You 
know, we have to be respectful of the doctor, 
because they are the doctors, but they aren’t nec-
essarily respectful of their patients.” Some do not 
necessarily want to be partners, but they do want 
to be told all the relevant information, as one 
patient said, “He was just so condescending, very 
distant, as if I didn’t know anything about it. 
Doctors have to have more humanity when talk-
ing to patients. Don’t be dominant. The patient 

shouldn’t be made to feel subservient.” Other 
patients seem completely complacent in clinical 
interactions, accepting prescriptions and recom-
mendations without question, only to double 
check online everything the physician says: 
“Well he wants me to go on something new. It’s 
still experimental, and he said they don’t know 
whether it’ll help or not, but we’re going to try it. 
I’m going to read up on it online before I start it 
though.” Healthcare providers in the twenty-fi rst 
century have to be equally ready for patients who 
want them to be the experts or to include patients 
as partners in  decision-making  , and for every 
possible role in between (e.g., Street, Gordon, 
Ward, Krupat, & Kravitz,  2005 ). Patient’s expec-
tations are wide-ranging, yet they are critical to 
meet because they have potential clinical conse-
quences (Kravitz,  2001 ).  

 At this point, care providers might be tempted 
to throw up their hands in despair, and it is worth 
remembering that patients often feel the same 
way. The unpredictability of role expectations 
has made clinical interactions challenging, par-
ticularly given the structural constraints of clini-
cal appointments.    

     Structural Constraints on Clinical 
Interactions  

 Clinical communication is typically seen as 
dyadic, between physician and patient. What is 
rarely taken into account are the external pres-
sures on consultations that shape the contours of 
doctor–patient communications. 

  From the patient’s point of view, seeing a phy-
sician means overcoming a series of barriers. 
First, one must fi nd a provider who accepts one’s 
insurance or Medicare, which may mean multiple 
inquiries, longer wait-times for appointments, 
and greater travel distance (e.g., Gillis et al., 
 2007 ; Hagglund, Clark, Hilton & Hewett,  2005 ). 
Second, one must make an appointment, and wait 
times for appointments in rheumatology can be 
signifi cant ranging from 43 to 105 days (Hurst 
et al.,  2000 ). While modifi cations in scheduling 
can lead to much quicker appointments (Newman, 
Harrington, Olenginski, & Perruquet,  2004 ), 
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delays are often caused by the acute current 
shortage of rheumatologists (Badley & Davis, 
 2012 ; Deal et al.,  2007 ). Studies have found that 
only between 25 and 34 % of patients were able 
to see a rheumatologist within 3 months of symp-
tom onset (Deluarier, Bernatsky, Baron, Légaré, 
& Feldman,  2012 ; Jamal, Alibhai, Badley, & 
Bombardier,  2011 ), even though delays in treat-
ment are known to have adverse affects on dis-
ease activity and function (e.g., Schneider & 
Krüger,  2013 ). Third, one must get to the appoint-
ment, which can be a signifi cant concern in large 
urban centers, where the distance to the clinic 
and concerns about traffi c may be signifi cantly 
linked with the patient’s wish to continue care 
(Agrawal et al.,  2012 ). Fourth, for those patients 
who arrive late or become agitated in the waiting 
room, receptionists are often perceived as gate-
keepers that a patient must get past to see the 
physician (Strathmann & Hay,  2008 ). Because 
clinics may overbook appointments to increase 
provider productivity (Laganga & Lawrence, 
 2007 ), these may lead to longer waiting room 
time and increased frustration for patients. 
Overall then, from the patient’s point of view, 
while clinics should facilitate access to a physi-
cian, in fact, there are so many barriers that clin-
ics may be perceived as thwarting access. 

 Once with the physician, patients fi nd that 
their time is often constricted with  appointment   
time slots dictated by clinic administrators. Short 
appointments are associated with a number of 
indicators of poor doctor–patient communica-
tion. For example, patients are fi ve times more 
likely to report unmet expectations if their 
appointment was 10 min long or less (Rao et al., 
 2004 ; Ward,  2004 ). In rheumatology, initial 
appointment time slots may be more generous, 
with 40–60 min initial visit appointments. In our 
study, there were also occasions when appoint-
ments stretched to 2 h, if the physician deemed it 
necessary to give the patient needed care. When 
this happened, physicians felt the pressure of the 
bulging number of patients kept waiting for their 
appointments. According to a study of 422 gen-
eral practitioners and internists (Linzer et al., 
 2009 ), over 50 % reported time pressure during 
consultations, over 48 % reported a chaotic work 

pace, and 26.5 % reported burnout. In a survey 
among rheumatologists, high stress levels with 
associated emotional exhaustion and high patient 
loads were both associated with low work satis-
faction (McNearney, Hunnicutt, Maganti, & 
Rice,  2008 ). Rheumatologists spend dispropor-
tionate amounts of time in clinic and attending to 
the paperwork in comparison with other medical 
specialties (Foley,  2005 ), which was anecdotally 
noted in our study as well. One physician sighed 
that he used to see 36 patients a day in clinic, but 
now could barely handle 12–14 because of the 
increased paperwork. From the physicians’ point 
of view, then, seeing a patient means working 
within the time-pressure and other administrative 
constraints of the clinic. 

 Constraints on clinical appointments directly 
affect communication. When a physician doesn’t 
pay attention, interrupts, or initiates abrupt topic 
changes (e.g., Ainsworth-Vaughn,  1998 ; 
Waitzkin,  1993 ; West,  1993 , 1984 ), it undermines 
the patient’s sense that his or her concerns are 
important. It was not uncommon for a physician 
to have to review the patient’s fi les while gather-
ing the patient’s history: “Go ahead and tell me 
what happened. While I look at it your fi les, you 
tell me your version.” Frequently, a few moments 
later the physician would have to interrupt the 
narrative, to ask the patient to repeat something: 
“I’m sorry…um—I was reading when you just 
said the last—What did you say there?” While it 
is easy to point a fi nger at physicians, in fact, 
relatively brief appointments are the real culprit. 
Brief appointments handicap a physician’s ability 
to listen to patients’ narratives—there simply 
isn’t time. Thus, it isn’t surprising that even 
though between 17 and 40 % of patients with 
arthritis have some kind of mood problem, brief 
appointments mean that depression is much less 
likely to be identifi ed or treated (Nicassio,  2008 ). 
These external constraints on clinical communi-
cation negatively impact patient well-being.  

     Patient Vulnerability  
  The fi nal  challenge   to smooth clinical communi-
cation is that patients have so much at stake. For 
patients, the signifi cance of clinical appointments 
is heavy with patients’ hopes for answers and 
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treatments. The insidiousness of rheumatological 
disorders like lupus or fi bromyalgia or dermato-
myositis, as for other chronic diseases, is that 
through pain and disability they undermine a per-
son’s identity or core sense of self (cf. Charmaz, 
 1993 ; Murphy,  1987 ). Indeed, wait times for 
appointments can be particularly frustrating 
because they can be perceived as delays in treat-
ment that then further delay the hope of “being 
able to be more myself” (Hay,  2010 , p. 266). 

 For patients, illness is not simply a disease 
confi ned to their bodies, it spills over, staining 
everything it touches. In addition to pain and dis-
ability, rheumatological conditions undermine 
people’s ability to be productive. In societies like 
the US in which productivity is associated with 
value, not being able to be productive may exac-
erbate suffering (Hay,  2010 ). This increase in suf-
fering through lack of productivity is evident as 
one patient opened her appointment with an 
uncontrolled rush of words denoting the ways her 
identity had been discombobulated by disease 
“My thing is—is that if  anything  will help—
improve my—(0.1) my uh my—just my life 
quality-um:m I’m 38. I’m very active. I don’t 
want to be sittin’ around” (emphasis in original). 
Rheumatic conditions often cause worlds to 
unravel. It is unsurprising that helplessness is 
common in rheumatological disorders and has 
been associated with less physical functionality, 
more depression and mood disorders, and more 
pain in rheumatoid arthritis, fi bromyalgia, osteo-
arthritis, and lupus (e.g., Nicassio, Schuman, 
Radojevic & Weisman, 1999; Nicassio, Wallston, 
Callahan, & Pincus,  1985 ; Tayer, Nicassio, 
Radojevic, & Krall,  1996 ). Depression is like-
wise common in rheumatic disorders like rheu-
matoid arthritis (17–39 %, Matcham, Rayner, 
Steer, & Hotopf,  2013 ; Withers, Moran, Nicassio, 
Weisman, & Karpouzas,  2014 ), lupus (30 %, 
Huang, Magder, & Petri,  2014 ), and scleroderma 
(10–23 %, Jewett, Razykov, Hudson, Baron, & 
Thombs,  2012 ). Even those who are not depressed 
are likely to experience distress with scleroderma 
(Newton, Thombs, & Groleau,  2012 ) and rheu-
matoid arthritis (Treharne, Kitas, Lyons, & 
Booth,  2005 ). Catastrophizing (ruminating about 
one’s condition) is common in rheumatic disor-

ders and associated with helplessness, depres-
sion, sleeplessness, and pain (Edwards, Cahalan, 
Mensing, Smith, & Haythornthwaite,  2011 ). 

 All of these negatively affect a patient’s life-
world, and for these reasons, patients often seek 
empathy during their consultations (e.g., Halpern, 
 2007 ; Stamer, Schmacke, & Richter,  2013 ). But 
while patients often seek physician understand-
ing and empathy, rheumatologists have a job to 
do and may need to stay on task as this excerpt 
demonstrates:

   Pt: I was dancing professionally, … and 
couldn’t make it through rehearsal and 
class and getting so that I was vomiting all 
the time. Had lots of blood tests and they 
fi gured a connective disease something 
was going on—  

  Dr: Where was that at?  
  Pt: That was in S__ and eventually after about 

a year I was diagnosed with lupus. Ummm, 
[the physician] tried to control it with pred-
nisone and plaquinil, and get the predni-
sone high enough so that I could keep 
dancing. But it just—  

  Dr: How high of a dose?  
  Pt: On the prednisone? I don’t think it ever got 

really, really high. …And that didn’t bring 
the energy level up. So I quit dancing and 
started teaching umm, and …kind of mud-
dled through.…I had also at a point in there 
lost my health insurance because I couldn’t 
afford it, so I was off all meds at that point. 
So my boyfriend in P__ was able to put me 
on his medical insurance and I moved 
there, got rid of the dance studio, went to 
work at a desk job and I’ve had a history of 
really severe migraines which got worse at 
the desk job. I started … missing so much 
work that I lost my job there.  

  Dr: And when was this?    

 In this excerpt, the patient tells of how lupus 
has thoroughly undermined her lifeworld—pro-
fessionally, fi nancially, socially, geographically, 
and physically. The physician stays on the course 
of the medical interview, often interrupting her to 
do so. Each of the patient’s speech turns are, 

7 The Heart of Clinical Relationships: Doctor–Patient Communication in Rheumatology



126

according to Suchman, Markakis, Beckman, and 
Frankel ( 1997 ), potential empathic opportunities 
in which the patient voices suffering. Physicians 
have reason to be concerned that offering empa-
thy may take precious time, but often a statement 
like “You’ve had a really hard time” followed up 
with a statement like “Let’s do this fi rst, and then 
I can see what we can do to help out with [fi ll in 
problem here]” simultaneously offers patients the 
empathy they need and helps keep them on track 
to do the clinical work of the appointment. 

 Literature suggests that just listening may be 
suffi cient to calm a patient’s concerns in doctor–
patient interactions (Jagosh, Donald Boudreau, 
Steinert, Macdonald, & Ingram,  2011 ). Active 
listening has been associated in doctor–patient 
communication with eye-contact (Ruusuvuori, 
 2001 ) and improved understanding of patient his-
tory and the nuances of the complaint (Lang, 
Floyd, & Beine,  2000 ). Patients, particularly 
those whose condition is largely invisible (Hay, 
 2010 ), also need the reassurance that they have 
been believed and their suffering is affi rmed as 
real. In the example below, the rheumatologist 
asked “does that hurt” as he pressed on her body 
during the exam. She mentioned a number of 
times that although it did not hurt during the 
exam, it did hurt in the mornings:

   Dr: Mmhmm. How about here?  
  Pt: No. But in the morning, yes. Mornings, 

everything is swollen.  
  Dr: I understand, but we’re not talking about 

morning right now. I understand. I believe 
you. Don’t worry.    

 Patients are in vulnerable positions. They need 
someone who understands the disease and will 
fi nd ways to help them regain pieces of their lives 
and their sense of self. As one patient put it: “You 
can’t afford to insult them…. If you aren’t careful, 
aren’t respectful, they won’t give you what you 
need.” The vulnerability of patients makes them 
cautious. On the one hand, their suffering com-
pels them to give voice to their lifeworlds. On the 
other hand, they worry about irritating the physi-
cian, concerned that if they do so, the physician 
may not give them the best possible care—a con-

cern that refl ects the extent of patient vulnerabil-
ity, not the professionalism or clinical competence 
of physicians (Hay et al.,  2008 ). 

 Movements within medicine recently have 
highlighted cultural competency training to better 
enable engagement with patients’ perspectives, 
particularly when patients have cultural back-
grounds that differ from those of the provider. 
It is abundantly clear that the cultural back-
grounds of patients and their providers infl uence 
clinical interactions and health outcomes 
(Kleinman & Benson,  2006 ) and yet it is equally 
clear that cultural assumptions are not static nor 
do they necessarily map onto skin color, regional 
origins, or linguistic background. Cultural com-
petency has gained popularity as a tool for mak-
ing healthcare accessible and communicating 
with diverse patient groups (Kirmayer,  2012 ), 
thereby theoretically addressing health dispari-
ties (Smedley, Stith, & Nelson,  2003 ). Locally 
developed and implemented cultural competence 
training programs have proven successful 
(Kirmayer,  2013 ); however, the majority of stud-
ies of cultural competence training have shown 
no signifi cant impact on provider behaviors or 
patient outcomes (Beach et al.,  2005 ; Thom, 
Tirado, Woon, & McBride,  2006 ). Cultural com-
petence training may even be detrimental if avail-
able “cultural profi les” reinforce stereotypes 
which are then used to orient providers’ commu-
nicative strategies (Weisner & Hay,  2015 ). 

 Arthur Kleinman, a leading physician-
scholar, has devoted much of his career to exam-
ining healthcare providers in different contexts 
and exploring how they can best meet the most 
salient concerns of their patients. To better help 
physicians understand the perspectives of 
patients, Kleinman developed eight questions 
that would reveal what Kleinman calls patient 
explanatory models, the foundational assump-
tions with which one makes sense of disease 
(Kleinman,  1988 ). The questions are: What do 
you call this problem? What do you believe is 
the cause of this problem? What course do you 
expect it to take/how serious is it? What do you 
think this problem does inside your body? How 
does it affect your body and your mind? What 
do you most fear about this condition? What do 
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you most fear about the treatment? (Kleinman, 
 1988 ; Kleinman & Benson,  2006 , p. 1674). 
While not every question may be necessary with 
every patient, this intentional focus on the 
patient and the patient’s concerns is the essence 
of what constitutes a patient-centered interview 
(Platt et al.,  2001 ). Patient-centeredness ulti-
mately involves seeking to understand and 
acknowledge the patient’s concerns regarding 
his or her condition and its effects on his or her 
lifeworld. 

 A  patient-centered approach   is not a patient- 
led approach; patients need to be able to rely on 
the physician to give them the best possible 
evidence- based clinical care, but that care must 
take into account his or her lifeworld realities.    

     How Much Does Communication 
Matter?  

 As long as the physician prescribes  methotrexate  , 
does it really matter how little the physician 
interrupts the patient or how often the physician 
provides empathy? Evidence suggests that, yes, 
communication does matter. 

 Good communication with patients is associ-
ated with better adherence and better health out-
comes (e.g., Arbuthnott & Sharpe,  2009 ). Current 
adherence rates in rheumatic disorders can be low 
ranging from 30 to 80 % (Harrold & Andrade, 
 2009 ), but rheumatology patients are more likely to 
adhere to a treatment regime if there is a good phy-
sician–patient relationship (Pasma et al.,  2014 ). In 
a 3-year study on quality of contact, healthcare pro-
viders showed that a higher quality relationship 
was associated with more consistent adherence to 
medications over time (Viller et al.,  1999 ). Another 
study found that if patients are satisfi ed with their 
consultations and believe that their medications are 
necessary, they report higher adherence (Treharne, 
Lyons, & Kitas,  2004 ). Multiple studies have linked 
trust in the provider with higher levels of adherence 
(e.g., Martin et al.,  2008 ), and a trusting, coopera-
tive relationship is built by and facilitates commu-
nication. As a leading rheumatologist noted “…the 
most important goal in arthritis patient education 
may be to develop a cooperative relationship 

between physician and patient so that the patient 
adheres to a mutually-agreed-upon regimen, and so 
that the physician’s search for the best regimen is 
guided by accurate feedback from the patient” 
(Daltroy,  1993 , p. 221). 

 Good communication that incorporates the 
patient’s  lifeworld      makes clinical sense in rheu-
matic diseases, many of which are systemic. 
Systemic disease, particularly systemic autoim-
mune disease in which psychosocial stress is 
associated with fl ares, means that clinically the 
whole body needs to be taken into account; it is 
but a short step to additionally take the person’s 
lifeworld into account communicatively. Doing 
so may lead to more refi ned treatments, as 
Daltroy suggests, and communicates that a rela-
tionship that is not  about  disease but  between  
persons. As one patient puts it, in refl ecting after 
her appointment, “The doctor must be profes-
sional, yes, but don’t treat the patient like an 
object, we’re people.” Communicative compe-
tence is a pathway to improve patient trust, belief 
in medications, communication, adherence, and 
ultimately health outcomes.  

     Communication in Rheumatology: 
Future Possibilities 
for Improvement  

  Communicative  competence   is, like clinical 
competence, an ongoing practice, one that needs 
constant attention and improvement. Just as a 
clinically competent rheumatologist keeps track 
of the emergent evidence-based literature, modi-
fying clinical practice in keeping with locally 
acquired experiential knowledge as a clinician, 
so too communicatively competent physician 
moves fl uidly between “the stance of expert and 
the stance of learner” (Browning,  2002 , p. 25), 
listening for the particular perspectives of the 
patient and assuming that just as the EBM litera-
ture changes on a daily basis, so too do the 
nuances of a patient’s lifeworld. 

 Jerome Groopman has noted that while hospi-
tals have a process for learning from the clinical 
errors, called the Morbidity and Mortality—M & 
M—conference, “there was no similar confer-
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ence about language. No analysis of errors in 
judgment or technique about what we say to 
patients and their families” ( 2003 , p. 51). 
Groopman implies that physicians would benefi t 
from the learning experience like an M&M-type 
session that focuses on language and communi-
cation. Such an event could be called a C&S con-
ference, for Communication and Suffering, and 
might go a long way to enabling clinicians to 
thoughtfully improve their communication. 

 Given how much is at stake for patients, we 
need a better way of understanding how patient 
experience impacts clinical communications and 
patient health outcomes. Specifi cally, we know 
that rheumatology patients often have high levels 
of distress—helplessness, perceived stress, 
mood, maladaptive coping skills as measured by 
standardized instruments (e.g., Nicassio et al., 
 2011 ), but how or whether that distress surfaces 
in clinical interactions is yet unknown. Similarly, 
do all patients need empathy, or do some at some 
points need empathy more than others? We know 
that patients may see multiple physicians and 
experience sometimes years of failed treatments 
before being correctly diagnosed with a rheuma-
tological disorder; are there specifi c communica-
tive markers common to appointments that lead 
to a failed diagnosis or treatment? Likewise are 
there specifi c communication markers that are 
associated with higher adherence and patient 
well-being? Also, given that doctor–patient rela-
tionships tend to be long-term in rheumatology, 
how does the quality of communication shift 
over time and affect patient health outcomes? 

 Finally, the emphasis in doctor–patient com-
munication research to date has focused on the 
impact of communication on patients and their 
health outcomes. It is worth considering the 
impact of communication on physicians and their 
well-being as well. Recall the voiced frustration 
of the doctor who can only see 12 patients a day 
because of high administrative paperwork. The 
rheumatologists I know and have worked with 
delight in talking with their patients and fi guring 
out the puzzle of their conditions. When rheuma-
tologists leave consultations irritated, it may be a 
result of mismatched expectations. For example, 
while rheumatologists were extremely patient 

and professional with patients whose health was 
seriously failing (see also Hall et al.,  1996 ), they 
could become irritated when, given the short pre-
scribed appointment lengths, patients wanted 
more appointment time than was physically war-
ranted, wanting the physician to consider a phar-
maceutical that the patient had seen advertised or 
to look over a stack of materials printed from the 
Internet. The burden of poor communication 
thus may weigh not only on patients, but also on 
rheumatologists and their well-being. 

 The tools physicians use to ease suffering only 
begin with mastery of the biomedical literature, 
technology, pharmaceuticals, and skills of clini-
cal competence. As has been argued here, these 
clinical skills must be matched by strong inter-
personal and communicative skills—these are 
the second leg of competence.      
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      Resilience to Chronic Arthritis Pain 
Is Not About Stopping Pain That 
Will Not Stop: Development 
of a Dynamic Model of Effective 
Pain Adaptation       

     John     A.     Sturgeon       and     Alex     J.     Zautra    

         Chronic pain   poses a challenge to all aspects of 
self-regulation. In this chapter, we examine the 
key problems that people face and offer some 
tentative solutions to guide the refi nement of 
existing interventions and the design of new pro-
grams to boost resilient responding in this popu-
lation. Individuals with  chronic pain   face changes 
to their physical states, which are frequently 
accompanied by signifi cant behavioral changes 
and alterations to their states of mind. There is a 
wealth of information that suggests that pain 
adversely affects all aspects of functioning, 
including more frequent and disruptive maladap-
tive thoughts about pain (Sturgeon & Zautra, 
 2013b ), increased prevalence of depression and 
anxiety (Pincus, Griffi th, Pearce, & Isenberg, 
 1996 ), decreased positive emotions and positive 
social engagement (Sturgeon, Zautra, & 
Arewasikporn,  2014 ), proliferation of clinically 
signifi cant fatigue (Wolfe, Hawley, & Wilson, 
 1996 ), sleep disturbance (Nicassio & Wallston, 
 1992 ), and increased rates of disability (Wolfe & 

Hawley,  1998 ). Historically, these accounts have 
been largely one-dimensional: They have focused 
on how the presence of pain predicts poorer over-
all functioning for most people, though not for 
everyone. 

 This focus on the deleterious consequences of 
 chronic pain   is understandable,       given the 
problem- focused nature of traditional medical 
and psychological research. Indeed, attention on 
the negative consequences of  chronic pain   has 
yielded much clinically useful insight. However, 
adoption of a perspective that gives predominant 
weight only to the negative consequences of pain 
leads to a single-minded goal of eliminating pain 
altogether, a prospect that is frequently unattain-
able. As Blalock et al. have shown, a mindset 
bound by precepts concerning the prevention of 
harm cannot fi nd ways forward to fi nd and value 
the positive (Blalock et al.,  2015 ). A new 
approach is needed to widen the scope of these 
inquiries to characterize the ways and means of 
positive adaptation. Of late, there has been a 
proliferation of studies devoted to factors that 
facilitate effective adaptation to chronic pain, 
commonly referred to as pain resilience (Karoly 
& Ruehlman,  2006 ; Ramirez-Maestre, Esteve, & 
Lopez,  2012 ; Strand et al.,  2006 ; Sturgeon & 
Zautra,  2010 ,  2013a ; Zautra, Johnson, & Davis, 
 2005 ). It is these studies that provide the basis for 
our review and provide the foundation for our 
call for new initiatives to address the problem of 
pain in the lives of arthritis patients. 

        J.  A.   Sturgeon ,  PhD      (*) 
  Department of Anesthesia, Perioperative, and Pain 
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    Resilience in Chronic Pain 

   There are many ways  to   defi ne resilience to pain. 
It is reasonable to defi ne pain resilience accord-
ing to  the   prevention of the development or pro-
gression of chronic pain. Indeed, recent studies 
have suggested that one possible way of examin-
ing resilience is through studying the lack of 
coherence between objective radiographic fi nd-
ings of a disease like osteoarthritis and clinical 
complaints of pain (Finan et al.,  2013 ). In many 
cases, however, the development of pain, a symp-
tom that accompanies arthritis, is both unavoid-
able and incurable. We advocate for a more 
generic model of resilience that does not focus on 
the pain itself, but rather on the ways in which the 
person responds adaptively to the stressful 
aspects of the pain experience. Three characteris-
tic dimensions of  resilient adaptation   appear wor-
thy of study: (1) recovery, (2) sustainability, and  
(3) psychological growth (Zautra & Reich,  2011 ). 
 Recovery   refers to how quickly and completely a 
person returns to baseline levels of emotional and 
physical functioning after a painful fl are-up of 
her/his condition. If the person in pain has been 
able to maintain meaningful positive engage-

ments in spite of the presence of pain, he or she 
receives high marks on sustainability, regardless 
of how well they have recovered emotionally. 
Inquiries regarding growth ask whether the per-
son has learned new skills, developed new 
strengths, and/or gained in knowledge as a conse-
quence of the pain experience (Sturgeon & 
Zautra,  2010 ). In previous studies (Sturgeon & 
Zautra,  2010 ,  2013a ), we have pointed out that 
resilience to pain must account for both static 
contributors to pain resilience such as personality 
and social status, referred to as   resilience 
resources   , and dynamic factors that may be acti-
vated to aid in effective adaptation to pain factors 
such as positive social engagements and the posi-
tive emotions that accompany those engage-
ments, referred to as   resilience mechanisms    (see 
Fig.  8.1 , adapted from a model originally pub-
lished in Sturgeon & Zautra,  2010 ). Further, the 
social context of pain adaptation highlighted by 
other studies (Sturgeon, Zautra & Arewasikporn, 
 2014 ; Yeung, Arewasikporn, & Zautra,  2012 ) 
also needs to be considered when investigating 
resilience. Chronic pain poses a number of chal-
lenges to social relationships, and how the person 
and the people he or she cares about respond can 
both enhance and/or hinder pain adaptation. 

Vulnerability Traits
(neuroticism depression
history, trauma)

Resilience Resources 
(optimism, psychological 
flexibility)

Resilience Mechanisms
(positive emotions, active
coping strategies)

Pain Episode
(arthritis flare, soft
tissue pain)

Vulnerability Mechanisms 
(state pain catastrophizing,
negative affect, fear of pain)

Recovery
Rapid and full return to homeostasis 
after recovery

Sustainability
Uninterrupted engagement in 
highly valued activities

Growth
Coping efficacy, appreciation of 
relationships, pain acceptance, 
decreased emotional reactivity 

Pain Coping Response

Social context
(Social support, 
contextual expectations)

Goal Context
(Expectation of pain, 
anticipation of reward)

  Fig. 8.1    Conceptual  path   model for  resilience in chronic pain   (adapted from Sturgeon & Zautra,  2010 )       
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Although it remains a relatively new topic of 
inquiry in chronic pain, measures of resilience 
have already demonstrated utility as a predictor 
of health, coping, and quality of life in chronic 
pain. Resilience has been connected to a variety 
of positive outcomes in chronic pain, including 
increased feelings of vitality (Salathé et al.,  2013 ) 
and physical function (Torma, Houck, Wagnild, 
Messecar, & Jones,  2013 ), decreased ratings of 
symptom burden (McAllister et al.,  2013 ), and 
lower rates of disability and mortality (Elliott, 
Burton, & Hannaford,  2014 ).

   Although the aforementioned model of resil-
ience in chronic pain can help to organize the 
multitude of factors that predict positive func-
tioning in chronic pain, some aspects of this 
model would benefi t from further development. 
For example, paying greater attention to the phe-
nomenological experience of pain, understanding 
the nature of pain adaptation from the perspective 
of the sufferer and giving weight to both person- 
centered and contextual factors in adaptation, 
may enhance our understanding of chronic pain 
(Karoly & Ruehlman,  2006 ; Masi, White, & 
Pilcher,  2002 ). Though experimental and obser-
vational studies serve an important purpose in 
identifying and clarifying processes related to 
positive pain adaptation, the clinical and empiri-
cal utility of such models may be limited if they 
do not meaningfully refl ect the experience of 
pain by the sufferer. This perspective can help to 
highlight important new areas of inquiry that 
have remained dormant in existing models. For 
example, there is a large body of literature that 
has emphasized the context of pain coping. 
Though the social context of pain experience has 
rightfully garnered increased attention in recent 
years, there is also an expanding body of litera-
ture that examines the roles of goal orientation 
(Ceulemans, Karsdorp, & Vlaeyen,  2013a , 
 2013b ; Coffey, Gallagher, Desmond, & Ryall, 
 2014 ) and reward processing in pain (Becker, 
Gandhi, & Schweinhardt,  2012 ; Leknes & 
Tracey,  2008 ) that may underlie chronic pain pro-
cessing and adaptation. In many cases, individual 
goals and the perception of reward involve and 
interact with interpersonal processes to promote 
resilience to pain, thereby shaping the experience 

of the pain sufferer and direct their coping efforts 
accordingly. Examining contextual goals and 
reward processing in chronic pain can help to 
explain many of the subtleties that are inherent in 
explaining resilient responses to pain from a 
motivational standpoint, which has remained a 
relatively understudied area of pain adaptation 
(Crombez, Eccleston, Van Damme, Vlaeyen, & 
Karoly,  2012 ). 

 Additionally, chronic pain may place a higher 
demand on an individual’s self-regulatory pro-
cesses (Solberg Nes, Carlson, Crofford, de 
Leeuw, & Segerstrom,  2010 ). The role of  self- 
regulation     is key to understanding how individu-
als with chronic pain are able to override 
tendencies to avoid pain and to continue to func-
tion meaningfully. However, these resources are 
not boundless, and the process of depletion and 
recovery of self-regulatory resources may help to 
explain the trajectories of adaptation inherent 
within chronic pain. We will pay particular atten-
tion to the construct of fatigue, which may refl ect 
a state of depleted self-regulatory resources and 
may also serve as a signifi cant barrier to func-
tioning in chronic pain. 

 In sum, this chapter will examine multiple 
factors that contribute to resilience to pain by 
identifying specifi c contributors to sustainabil-
ity, recovery, and growth. We will also examine 
the importance of the timeframe of pain adapta-
tion and the very human contexts, both within 
the person in terms of idiosyncratic goals and 
motivations and the social relationships that sup-
port or interfere with adaptive responses to epi-
sodic pain.    

    Characterizing Sustainability 
Processes 

   Defi ned  in   terms of chronic pain resilience,  sus-
tainability  refers to continued positive engage-
ment: the persistence in valued activities in the 
presence of pain (Sturgeon & Zautra,  2010 ). 
Traditionally,    studies have examined pain toler-
ance, which may function as a marker of sustain-
ability.  Pain tolerance   has been acknowledged as 
an important factor in resilience in past studies 
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(Karoly & Ruehlman,  2006 ; Zautra et al.,  2005 ), 
and there is a logical connection between pain 
tolerance and sustainability in the face of pain. 
Individuals who cannot tolerate their pain are, by 
defi nition, unlikely to function effectively in its 
presence.  Experimental   studies have identifi ed a 
variety of factors that can modify pain tolerance, 
including cognitive strategies (Fernandez & 
Turk,  1989 ), and a number of variables that pre-
dict individual differences in pain tolerance, 
including gender (Riley, Robinson, Wise, Myers, 
& Fillingim,  1998 ), genetic dispositions 
(Compton, Geschwind, & Alarcon,  2003 ), emo-
tional temperament (de Wied & Verbaten,  2001 ), 
and medication use (Skarke, Darimont, Schmidt, 
Geisslinger, & Lotsch,  2003 ).  Pain tolerance   also 
shows some utility as a clinical construct, as it 
has been found to predict treatment response fol-
lowing multidisciplinary interventions for 
chronic pain (Edwards, Doleys, Lowery, & 
Fillingim,  2003 ). 

 Though useful,  pain tolerance   has too limited 
a range to encapsulate resilient responding. 
Tolerance of induced pain in an experimental 
setting may not generalize to living with chronic 
pain (Sturgeon & Zautra,  2013a ). Furthermore, 
indiscriminant persistence when in pain is not 
inherently adaptive. Put simply, resilience to 
pain is neither necessary nor likely in cases 
where the ultimate outcome is of little impor-
tance to the pain sufferer; the goals of the indi-
vidual uniquely identify his or her resilience 
agenda. Pursuit of valued goals can serve to 
enhance positive emotions and buffer against 
negative emotions in the context of dealing with 
a painful medical condition (Coffey et al.,  2014 ). 
Similarly, optimism and hope, which refl ect an 
ability to identify one’s goals and to identify the 
ways to reach these valued goals, are important 
predictors of positive functioning despite pain 
(Hood, Pulvers, Carrillo, Merchant, & Thomas, 
 2012 ; Wright et al.,  2011 ). Higher levels of opti-
mism have been found to be protective against 
pain, emotional distress, and catastrophic think-
ing (Bruce et al.,  2014 ; Hanssen, Peters, Vlaeyen, 
Meevissen, & Vancleef,  2013 ) and reduce the 
deleterious effects of pain on higher-order cog-
nitive functioning (Boselie, Vancleef, Smeets, 

& Peters,  2014 ). Indeed, optimism has also been 
shown to sustain behavioral efforts in a painful 
task (Solberg Nes, Carlson, Crofford, de Leeuw, 
& Segerstrom,  2011 ). 

 Recently, research has taken steps to clarify 
the role of goal orientation in sustainability pro-
cesses using experimental paradigms. The Mood-
As- Input    model      posits that individuals use 
information gleaned from their emotional states 
to determine whether to persist or discontinue 
engagement in an indefi nite task (Ceulemans 
et al.,  2013b ).  Hedonic goals  , such as an innate 
and immediate desire to continue performing a 
task, can enhance persistence in that task 
(Ceulemans et al.,  2013b ), as does the interpreta-
tion of a painful task as a challenge (Jackson, 
Wang, & Fan,  2014 ) or in terms of achievement 
(Karsdorp, Ranson, Nijst, & Vlaeyen,  2013 ). 
Further, individuals will also persist in a painful 
task for longer periods if they are acting accord-
ing to a sense of personal responsibility 
(Ceulemans et al.,  2013a ); this fi nding may sug-
gest that the presence of eudaimonic goals, which 
are less concrete and oriented towards outcomes 
that are abstract or occur in the longer term than 
hedonic goals, may also enhance persistence. 
Interestingly, negative emotions may also pro-
vide an initial impetus for persistence despite 
pain, as persistence in a painful task was found to 
be higher for individuals with higher induced lev-
els of negative emotion (Ceulemans et al.,  2013a ). 
However, the motivating effects of negative emo-
tion come at a cost to adaptation; more intense 
negative emotional states in these experiments 
were also predictive of higher levels of reported 
pain later in the procedure (Karsdorp & Vlaeyen, 
 2011 ). These studies suggest that cognitive inter-
pretation, goal orientation, and emotional states 
may modify the willingness of an individual to 
function under painful conditions, and these 
effects may be relatively independent forces 
(Ceulemans et al.,  2013a ). Although these studies 
provide valuable support for the importance of 
goals in sustainability, we do not yet know 
whether these effects can be generalized outside 
of an experimental setting and whether they per-
sist over time. Similarly, most of the evidence for 
the Mood-As-Input model has been gleaned from 
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healthy individuals. Though promising, the 
importance of goal orientation in resilience to 
chronic pain awaits further study with clinical 
populations. 

 Another valuable model of  sustainability   can 
be borrowed from a recently proposed model of 
stress resilience (Smith, Epstein, Ortiz, 
Christopher, & Tooley,  2013 ). Smith and col-
leagues propose a temporal model of resilience, 
in which individuals undergo a sequential pro-
cess of confronting a stressful event, identifying a 
desired outcome, and mobilizing coping efforts. 
This model of resilience is valuable, both because 
it incorporates time as an important factor in 
resilience and also implicates different variables 
in the promotion of resilience at each stage. The 
authors posit that mindful awareness and clarity 
of mood enhance the ability of an individual to 
initially confront a stressful event, optimism and 
a purpose in life help to identify a desired future 
event, and active coping strategies and social sup-
port help the individual to mobilize coping 
efforts. This model of resilience can be reason-
ably applied to the experience of pain as well: as 
individuals experience a new pain or a fl are in 
their existing pain, they may be able to employ 
similar strategies in orienting to pain, identifying 
a desired goal, and mobilizing coping efforts for 
pain in a more coherent way. In terms of resilient 
responses to chronic pain, however, this model 
may require expansion across a longer span of 
time, as the experience of stressful experiences of 
pain may not be discrete events and may not 
resolve completely. Many individuals with recur-
rent pain do not experience an end to the experi-
ence of their pain and, thus, may not be able to 
adequately recover from the exposure to the 
stressful event in the same way as they might 
from an acute stressor. 

 A related system underlying sustained func-
tioning in the face of pain is the perception and 
pursuit of reward. A recent review of the overlap 
of pain and reward systems in the brain suggests 
that chronic pain has implications for both the 
hedonic and motivational aspects of reward pro-
cessing (Becker et al.,  2012 ). Becker et al. dis-
cuss the “ Motivation-Decision Model”    of   pain 
and reward, which explores the immediate and 

often unconscious prioritization of competing 
impulses of pain-related escape and reward pur-
suit. As an acute pain signal acts as a potent sig-
nal to stop or avoid a painful stimulus, the value 
of a reward stimulus must exceed the impulse to 
escape a painful stimulus if the organism is to 
employ a non-avoidant behavioral response. This 
model provides an intuitive and important con-
cept in explaining the phenomenon of persistence 
through painful experiences in humans; in order 
for an individual to persist in a task that is caus-
ing him or her pain, the individual must be able to 
perceive or call to mind an impending or likely 
reward that is more salient than the experience of 
pain. 

 The Motivation- Decision    Model   also holds 
value in conceptualizing chronic pain, as it pro-
vides a perspective on how patterns of behavior 
develop in chronic pain as a function of operant 
learning (Leknes & Tracey,  2010 ). By under-
standing how maladaptive behavioral patterns 
develop in chronic pain, we can better defi ne the 
meaning of sustainability from the perspective of 
the pain sufferer. It has been posited that pain 
relief may function as a salient reward. There is 
evidence to support this claim; reward and pain 
relief demonstrate similar patterns of activation 
in the orbitofrontal cortex and nucleus accum-
bens (Becker et al.,  2012 ). Considered from an 
operant learning perspective, pain relief appears 
to function as a reward through negative rein-
forcement, or increasing the likelihood of a 
behavior by removing an aversive or noxious 
stimulus, while increases in pain serve as a pun-
ishment, which introduce a noxious stimulus like 
pain. This perspective can help to explain the ini-
tial development of unhealthy or maladaptive 
behavioral patterns after the onset of pain, such 
as behavioral avoidance: if each time an individ-
ual engages in physical movement, they also 
experience an increased level of pain, a natural 
consequence of this pattern would be an increase 
in learned avoidant responses. This pattern would 
be further reinforced by the relief experienced 
by individuals when they are not performing 
those activities that cause increases in their pain. 
Such responses may be adaptive in the case of 
acute pain, as individuals could be expected to 
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experience activation in their reward processing 
circuits when they are able to successfully escape 
danger, thereby reinforcing behavior that will 
promote safety in the future. 

 However, the implications of reinforcing 
avoidant behaviors become more sinister in the 
case of chronic pain. As the pattern of pain expe-
rience becomes chronic, expectancy of increased 
pain may develop, making more salient those 
occasions when pain is absent or at a lower level. 
This pattern may thus reinforce learned responses 
to pain that are adaptive in the short term (i.e., 
through avoidance of or relief from pain), but are 
problematic in the long term; there is ample evi-
dence that behavioral avoidance enhances the 
risk of longer-term disability in individuals suf-
fering from a chronic musculoskeletal pain con-
dition (Vlaeyen & Linton,  2000 ). 

 The diffi culty of sustainability in the face of 
recurrent pain, then, becomes apparent: resilient 
responses to chronic pain necessitate identifi cation 
of important goals whose value exceeds the value 
of short-term relief from pain. As individuals con-
tinue to make decisions about whether to persist in 
or avoid an activity that exacerbates their pain but 
may yield another reward, the feedback from these 
decisions, such as temporary relief from pain or 
achieving their desired goal, will then reinforce the 

decision that is made. This process of chosen 
behavior and reinforcement will then inform 
future decisions about whether to approach or 
avoid opportunities when they arise. When indi-
viduals are faced with an opportunity to pursue a 
meaningful goal, but also maintain an expectation 
that goal pursuit will be accompanied by increased 
pain, their decision to persist or discontinue their 
pursuit will be contingent on the rewards they 
received from previous attempts at goal pursuit or 
avoidance (see Fig.  8.2 ). From an operant perspec-
tive, those individuals who prove to be resilient to 
their pain are those who pursue opportunities and 
are suffi ciently reinforced by reaching them. As a 
result, they become willing to tolerate pain in 
order to reach a greater reward in the future.

   Though it is often said that chronic pain is 
pain that has lost its utility as a biological signal 
(as it no longer signals continuing damage or 
dangerous physical changes in the body), it 
retains some value as a harbinger of future symp-
toms in the framework of coping with pain in the 
long term. More specifi cally, those individuals 
who disregard their level of pain and attempt to 
signifi cantly increase their level of activity 
despite their pain typically demonstrate poorer 
overall functioning across time (McCracken & 
Samuel,  2007 ). Yet, those individuals who 
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attempt to avoid physical activity because of their 
pain may experience increased pain through 
deconditioning if they attempt to disregard their 
pain completely. These patterns of pain coping 
would suggest that there may be an optimal level 
of physical activity in which in individual can 
engage that balances the immediate costs of 
physical exertion with the long-term benefi ts of 
activity (Karsdorp & Vlaeyen,  2011 ). This con-
cept has been used as a basis for developing 
behavioral pacing strategies, which are a hall-
mark intervention of cognitive-behavioral ther-
apy for pain (Keefe,  1996 ). Curiously, however, 
even pain-coping styles that center on attempts to 
pace oneself may predispose an individual to 
poorer overall functioning (McCracken & 
Samuel,  2007 ). Instead, effective sustainability 
despite pain appears to be dependent on multiple 
coinciding psychological factors, including a low 
level of behavioral avoidance, in conjunction 
with high levels of both physical activity and 
acceptance of pain (McCracken & Samuel, 
 2007 ). In short, the process of sustainability in 
chronic pain must: (1) engage reward processes 
oriented towards approach-type or active behav-
iors; (2) be sensitive enough to immediate, 
activity- related changes in pain, allowing the 
individual to persist in these goals across time 
without the occurrence of signifi cant worsening 
of pain itself; and (3) maintain a low level of 
emotional distress related to the experience of 
pain itself.    

    Fatigue and Recovery Mechanisms 
in Chronic Pain 

     An  underappreciated   aspect of resilience in 
chronic pain is the capacity to recover from  the 
  deleterious consequences of pain. The costs of 
 sustained   functioning despite the presence of 
signifi cant pain may demand a greater capacity 
 for   self-regulatory resources than in healthy 
individuals, which may manifest in reports of 
greater fatigue (Solberg Nes et al.,  2010 ). We 
suggest that fatigue, which is a complex con-
struct comprised of behavioral, cognitive, and 
emotional components (Nes, Ehlers, Whipple, 

& Vincent,  2013 ), should also be understood as 
a failure of recovery processes in chronic pain. 
Fatigue has been reported as a signifi cant barrier 
to functioning and quality of life in osteoarthri-
tis (Murphy, Smith, Clauw, & Alexander,  2008 ) 
and rheumatoid arthritis (Pollard, Choy, 
Gonzalez, Khoshaba, & Scott,  2006 ), as well as 
several other chronic pain conditions (Burke, 
Elliott, & Fleissner,  1999 ; Feuerstein, Carter, & 
Papciak,  1987 ; Kop et al.,  2005 ). Fatigue is also 
signifi cantly related to anxiety (Roy-Byrne 
et al.,  2002 ) and shows a reciprocal relationship 
with depression, such that individuals with 
complaints of fatigue appear to be at increased 
risk of developing a future major depressive epi-
sode (Addington, Gallo, Ford, & Eaton,  2001 ), 
and individuals with depression are more likely 
to report signifi cant fatigue in the future 
(Skapinakis, Lewis, & Mavreas,  2004 ). 

 Although it is logical to expect fatigue to pres-
ent a challenge to overall functioning, its role in 
daily life for an individual with a chronic pain 
condition is not always appreciated. For example, 
individuals with chronic pain may be informed 
by their medical providers about the positive 
effects of physical exercise for their health, even 
with recurrent pain. Consequently, many indi-
viduals with pain may seek to follow this advice 
and incorporate greater levels of physical activity 
into their daily lives and may ultimately experi-
ence long-term benefi t. Experientially, however, 
incorporating higher levels of physical activity 
for an individual with chronic pain may be more 
diffi cult than for an individual without chronic 
pain for several reasons. First, individuals with 
chronic pain are faced with the task of overcom-
ing a natural impulse to avoid activity and further 
pain if their symptoms fl are up in response to 
physical activity; this impulse, while frequently 
adaptive in response to acute pain, may also con-
tribute to longer-term deconditioning and later 
worsening the experience of pain (Asmundson, 
Norton, & Norton,  1999 ). Further, the process of 
re-introducing  physical activity   itself into a rou-
tine devoid of exercise may initially require sig-
nifi cant regulatory effort, as individuals with 
chronic pain may face increased levels of physical 
deconditioning if they have fallen into a pattern 
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of behavioral avoidance that frequently accompanies 
chronic pain conditions (Vlaeyen & Linton, 
 2000 ). Additionally, the experience of pain itself 
may deplete the availability of these self-regula-
tory resources; individuals with some chronic 
pain disorders, such as fi bromyalgia and tem-
poromandibular joint disorder, demonstrate 
chronically elevated levels of self-regulatory 
fatigue, which appear to be partially explained by 
the intensity of their pain (Solberg Nes et al., 
 2010 ). Thus, as a natural consequence of return-
ing to a higher level of physical activity, individu-
als with chronic pain may experience immediate 
or prolonged states of regulatory depletion, which 
may manifest as fatigue (Hagger, Wood, Stiff, & 
Chatzisarantis,  2010 ; Segerstrom & Nes,  2007 ; 
Solberg Nes et al.,  2010 ; Sturgeon, Yeung, & 
Zautra,  2014 ). 

 As noted previously, some individuals may be 
prone to maladaptive attempts to excessively 
increase their levels of physical activity without 
regard for their level of deconditioning or the 
severity of their physical symptoms, thereby 
exacerbating these symptoms (McCracken & 
Samuel,  2007 ). In this instance, individuals may 
appear to be demonstrating some aspects of resil-
ience through  sustainability , in that they continue 
to function despite their pain for a period of time. 
However, they may be simultaneously demon-
strating failures in  recovery , as their attempts 
may prove unsuccessful in the long term because 
of the unsustainable intensity of activity and dis-
regard for future symptoms, which may make 
continued functioning progressively more diffi -
cult. The role of recovery is particularly impor-
tant in this case, as resilience cannot continue 
indefi nitely; even the positive effects of optimism 
on persistence in a painful task can be compro-
mised by those individuals dealing with greater 
depletion of their self-regulatory resources 
(Solberg Nes et al.,  2011 ). 

 Although individuals with chronic pain may 
be susceptible to greater depletion of their self- 
regulatory resources, there are several factors that 
have been implicated in effective recovery from 
pain. One important factor for recovery is posi-
tive emotion.  Positive    emotion   has been impli-
cated in resilience in a multitude of ways. 

Broadly,     positive   emotions aid in recovery from 
cardiovascular disease (Fredrickson & Levenson, 
 1998 ), emotional (DeWall et al.,  2011 ; Tugade & 
Fredrickson,  2004 ), and cognitive (Boselie et al., 
 2014 ) recovery from stress and also appear to 
have benefi cial effects for the immune system 
(Pressman & Black,  2012 ).  Positive    emotional 
  states also appear to enhance cognition, as hap-
pier individuals are better able to think broadly 
and fl exibly than they might under conditions of 
greater emotional distress (Fredrickson,  2001 ). 
Similarly, bolstered positive emotional states 
appear to underlie some of the cognitive benefi ts 
of optimism (Boselie et al.,  2014 ). Individuals 
with chronic pain who are better able to sustain 
their positive emotions report less intense pain 
clinically and under experimental conditions 
(Finan, Quartana, & Smith,  2013 ) and appear to 
be less susceptible to catastrophizing about their 
pain (Hood et al.,  2012 ) and to behavioral avoid-
ance due to fear of their pain (Meulders, 
Meulders, & Vlaeyen,  2014 ). Individuals with an 
induced positive mood are also able to persist for 
longer periods under painful conditions (Karsdorp 
et al.,  2013 ).  Positive    emotional   states also appear 
to be a mechanism of resilience against problem-
atic and habitual opioid medication misuse in 
individuals with chronic pain (Garland et al., 
 2014 ). Importantly for the purposes of resilience, 
there exists some evidence for the restorative 
effect of positive emotions for self-regulatory 
resources. A mutually infl uential relationship 
between positive states like enjoyment and levels 
of fatigue emerges in daily diary models, sug-
gesting that increased levels of enjoyment may 
predict lower levels of later fatigue (Yeung, 
Aiken, MacKinnon, & Davis,  2014 ).  Positive 
   emotions   thus appear to be a salient recovery fac-
tor in chronic pain. 

 Another key mechanism of recovery in chronic 
pain is  sleep. Sleep   quality, like resilience, is a 
multidimensional construct with effects in the 
behavioral, cognitive, affective, and physiologi-
cal domains, and individual differences in sleep 
processes have been implicated in resilient cop-
ing. Sleep also plays a vital role in the develop-
ment of memories and insight formation 
(Ellenbogen,  2005 ) and may be involved in the 
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repair of damaged cells and neurons (Savage & 
West,  2007 ).  Sleep   quality has been associated 
with a variety of additional benefi ts, including 
lower fatigue (Bliwise,  1992 ) and lower psycho-
logical distress (Shaver & Paulsen,  1993 ). Good- 
quality sleep has also been implicated in enhanced 
physical (Haack & Mullington,  2005 ) and psy-
chological recovery (Hamilton et al.,  2008 ). 
Conversely, individuals with chronic pain who 
report more problematic sleep are more likely to 
experience signifi cant pain (Finan, Goodin, & 
Smith,  2013 ), fatigue (Fishbain, Hall, Risser, & 
Gonzales,  2009 ), and poorer physical functioning 
(McCracken & Iverson,  2001 ). Greater  sleep dis-
ruption   also appears to be associated with greater 
complaints of both pain intensity and 
 unpleasantness (Morin, Gibson, & Wade,  1998 ); 
this relationship may be informative with regard 
to the ways in which sleep enhances resilient 
responses to pain, as the ability to modulate 
attention towards and away from pain appears to 
be dependent to some degree on the  quality of 
  sleep (Affl eck, Urrows, Tennen, Higgins, & 
Abeles,  1996 , Edwards et al.,  2003 ). Notably, 
sleep quality has also been implicated in the 
maintenance of positive emotional states in 
chronic pain (Hamilton, Catley, & Karlson, 
 2007 ), further strengthening the theoretical con-
nection between both sleep and positive emotions 
and recovery processes in chronic pain. It is also 
instructive that cognitive-behavioral treatments 
focused specifi cally on sleep or pain demonstrate 
effects on both domains (Smith & 
Haythornthwaite,  2004 ), which indicates that 
there may be commonalities in the underlying 
etiologies of both processes.      

    Social Contributors to Pain 
Resilience 

    Although a great deal of research  has   tradition-
ally been  focused   on intra-individual processes 
that contribute to resilient coping, the social 
world also plays a complex role in adaptation to 
chronic pain. In general, resilient  individuals 
  appear to effectively utilize social resources to 
recover from stress (Friborg et al.,  2006 ) and can 

enhance resilience against a stressor by seeking 
out appropriate social support (Connor & 
Davidson,  2003 ). In individuals with chronic 
pain, a primary source of sustainable positive 
emotion is through continued positive social 
interactions (Smith & Zautra,  2008 ). Similarly, 
the presence of support from a loved one can buf-
fer against the effects of stress and pain on the 
HPA axis (Hostinar, Sullivan, & Gunnar,  2014 ), 
preserves physical and psychological functioning 
during times of increased pain (Taylor, Davis, & 
Zautra,  2013 ), and predicts decreased pain and 
central nervous system activity during a pain 
induction procedure (Montoya, Larbig, Braun, 
Preissl, & Birbaumer,  2004 ). 

 However, individuals with chronic pain may 
also face unique challenges to their social worlds. 
Individuals with chronic pain may lose their abil-
ity to view their relationships with the appropri-
ate degree of fl exibility when experiencing 
increased pain (Davis, Zautra, & Smith,  2004 ), 
may be more likely to become irritable or angry 
and experience social confl ict (Feldman, Downey, 
& Schaffer-Neitz,  1999 ), and show a greater ten-
dency to decrease their levels of positive social 
engagement in the face of signifi cant pain 
(Sturgeon, Zautra & Arewasikporn,  2014 ). It has 
been suggested that some individuals may also 
adopt a stoic attitude towards their pain, choosing 
not to seek out appropriate support from their 
social environment, even if it is available, thereby 
compromising the benefi cial effects of a respon-
sive social network (Moore, Grime, Campbell, & 
Richardson,  2013 ). When one’s relationships are 
damaged, an important source of positive emo-
tion is threatened; in these cases, recovery pro-
cesses become increasingly important. Recent 
evidence suggests that a capacity to forgive and 
to repair damaged social relationships may 
enhance resilience in chronic pain (Toussaint 
et al.,  2014 ). 

 Further, although social relations are funda-
mental to resilience in pain, a social network that 
is too large or that enhances dependency rather 
than rewarding competence may undermine the 
person’s self-effi cacy, leading to poorer long- 
term pain coping (Franks, Cronan, & Oliver, 
 2004 ). Similarly, social goals that are focused on 
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receiving validation from others rather than 
contributing to the well-being of others may 
lessen, rather than boost, sustainability (Hamilton, 
Karoly, & Zautra,  2005 ). Social resilience in 
chronic pain thus may be best defi ned as an abil-
ity to maintain engagement in, and appreciation 
for, valued social relationships, even during pain-
ful moments, and to repair meaningful interper-
sonal relationships when they are damaged. 
Given the many challenges faced by those deal-
ing with recurrent pain, social support can be an 
important contributor to successful adaptation, 
but only within the context of relationships that 
preserve an individual’s motivation to take an 
active and meaningful part in shaping one’s life 
course trajectory.     

    Growth and New Learning 
in Response to Chronic Pain 

  One implicit assumption in our model  of   resil-
ience is that an individual experiences many 
opportunities to be resilient to chronic pain that 
can be measured across time. An individual may 
fi nd a way to cope effectively with pain immedi-
ately, such that it does not meaningfully disrupt 
his or her immediate emotional, cognitive, or 
behavioral states. In those cases where pain does 
lead to poorer functioning, however, individuals 
may show resilience to pain by effectively bounc-
ing back and returning to their baseline or homeo-
static set points. Finally, those individuals who 
strive and fail, but ultimately bounce back from 
their pain-related challenges may acquire impor-
tant new information about how to cope with pain 
in an effective way, catalyzing long-term growth. 

 These patterns of pain-coping responses may 
thus evolve across time; the occurrence of learn-
ing, which may spur alternative strategies for 
coping with pain, expectations about the experi-
ence of pain itself, and belief in one’s own ability 
to cope, is dependent on the coping attempts that 
have occurred previously. Responses to pain and 
subsequent coping efforts also have a profound 
long-term impact; there is evidence that emo-
tional reactivity to stressors can affect health sta-
tus over a period of time as long as 10 years 

(Piazza, Charles, Sliwinski, Mogle, & Almeida, 
 2013 ). Consequently, it is necessary to expand 
models of pain resilience to incorporate time as 
an important contributing factor (Keefe & Wren, 
 2013 ); resilience to pain is “learned” through pre-
vious painful experiences, and only by acknowl-
edging time as a factor can we understand how 
the phenomenon of resilience to pain may evolve 
within individuals as they progress from acute 
pain to chronic pain, and how they make adjust-
ments to chronic pain itself. Some studies have 
begun to incorporate time in models of pain resil-
ience by examining trajectories of intensity of 
specifi c pain complaints (Collins, Katz, Dervan, 
& Losina,  2014 ), which can serve as important 
characterizations of physical recovery from pain 
itself, while others have tracked the concomitant 
changes in pain and mood across time, refl ecting 
psychological recovery from pain (Zhu, Galatzer- 
Levy, & Bonanno,  2014 ). We highlight the 
importance of long-term growth as a valuable 
temporal indicator of adaptation to chronic pain. 

 Missing in all models of adjustment, and in 
some models of resilience, is an appreciation for 
the capacity of the person with chronic pain to 
learn, not just to cope successfully, but to further 
their existing goals and develop new pursuits. 
Resilient  growth  in chronic pain occurs through 
adaptive efforts that are modifi ed according to 
feedback to the individual and the environment. 
In early stages of chronic pain, individuals may 
naturally gravitate to different strategies when 
they believe their pain to be acute, rather than 
chronic. However, over time, many individuals 
discover that these strategies (e.g., behavioral 
avoidance) are maladaptive and may contribute 
to longer-standing problems. Further, some indi-
viduals may habituate to their pain naturally 
through the course of their daily lives, as recent 
fi ndings suggest greater levels of resilience in 
older individuals with chronic physical ailments 
than in younger individuals (Terrill et al.,  2014 ). 
Growth and new learning occurs through experi-
ence and, often, through failed attempts to adapt. 
Indeed, individuals who self-identify as resilient 
have reported drawing from coping with previous 
challenges and losses (Gattuso,  2003 ). Exposure 
to pain and stress is also important in fostering 
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growth, as it provides an opportunity to learn and 
respond effectively to pain. 

 It is well-established that early life exposure 
to stressors can alter developmental trajectories; 
there is a robust literature suggesting that expo-
sure to severe traumatic stressors or chronically 
elevated levels of stress exposure can manifest in 
poorer overall development and functioning later 
in life (Rutten et al.,  2013 ). However, an optimal 
level of  stress exposure   may exist; put in another 
way, lack of exposure to stress during earlier 
developmental stages is unlikely to yield optimal 
levels of resilience in later developmental stages. 
A recent study by Seery et al. ( 2013 ) has 
 demonstrated this phenomenon. These authors 
reported that moderate life  stress exposure   
throughout adulthood has been found to predict 
greater levels of resilience to stress and pain, 
whereas resilience to these factors was lower in 
those with no signifi cant life stress or very high 
levels of life stress. More specifi cally, individuals 
who reported moderate levels of life stress during 
their adult years demonstrated lower levels of 
situational catastrophizing, pain intensity, and 
pain unpleasantness to a cold pressor task, were 
able to tolerate cold pressor pain for longer peri-
ods, and also exhibited decreased physiological 
reactivity to a social stress paradigm in which 
they were asked to complete a nonverbal intelli-
gence test (Seery, Leo, Lupien, Kondrak, & 
Almonte,  2013 ). In short, individuals who faced 
 signifi cant but not overwhelming  stress as adults 
were better able to handle situational challenges 
like social stress and pain more effectively. 
Interestingly, individuals with chronic pain have 
shown decreased levels of emotional stress in 
response to future stressors after suffering the 
loss of a spouse, suggesting that resilience may 
develop even after particularly poignant losses 
and the ongoing experience of pain (Wade, Hart, 
Wade, Bajaj, & Price,  2013 ). 

 The inoculating effects of stress are also 
theorized to be present in childhood: early life 
exposure to periodic, but not necessarily pro-
longed, challenges like life stressors may con-
tribute to resilience, while severe or prolonged 
stress exposure may sensitize the hypothalamic-
pituitary- adrenal axis and may contribute to 

longer-term vulnerability to psychiatric disor-
ders (Rutten et al.,  2013 ). This phenomenon has 
been theorized to fi t a quadratic or inverse-U 
function, such that too much or too little expo-
sure to stress in childhood may contribute to 
greater vulnerability to poor stress response, 
while there is an optimal and moderate level of 
stress exposure (Parker & Maestripieri,  2011 ). 
Further, the process of resilient development 
appears to be modifi ed by epigenetic factors, 
which may help to explain the large degree of 
variability of responses among individuals who 
are exposed to similar levels of challenge during 
their development (Rutten et al.,  2013 ). 

 A similar parallel has been drawn to the ben-
efi ts of a common and frequent physical chal-
lenge: physical exercise.  Physical exercise   
presents a notable challenge to physiological 
adaptation (McEwen,  2003 ) and has been impli-
cated as a promoting factor in resilience in earlier 
development (Strohle,  2009 ) and in resilient 
responses to stress in adults (Deuster & 
Silverman,  2013 ). Further,  maintenance of   physi-
cal exercise earlier in life is predictive of greater 
behavioral engagement in older age, despite the 
presence of chronic pain (Moore, Richardson, 
Sim, Bernard, & Jordan,  2014 ). However, physi-
cal activity in some forms may pose problems to 
individuals with chronic pain or fatigue, mani-
festing in increased infl ammatory responses 
(McEwen,  2003 ). This evidence suggests that the 
effects of exercise, like stress, are not uniform 
across individuals in all forms and must be inter-
preted in the proper context. 

  Pain acceptance is  another   salient example of 
how the timeframe of pain adaptation plays a 
meaningful role in our understanding of resil-
ience. Pain acceptance is defi ned as a process by 
which individuals acknowledge that they have 
pain, stop maladaptive attempts to prevent or 
cure their pain, and learn to live meaningful lives 
despite the presence of their pain (McCracken, 
 1998 ). Acceptance of pain may also refl ect a 
greater degree of psychological fl exibility, con-
ferring an increased ability to maintain focus on 
values and goals during times of increased pain and 
distress, and helping individuals to act or adjust 
their behavior in ways that are most consistent 
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with their values (Eccleston, Crombez, Aldrich, 
& Stannard,  2001 ). Acceptance of pain has 
proven to be a powerful predictor of better func-
tioning in individuals with chronic pain, as 
individuals who accept their pain will show 
lower levels of emotional distress in response 
to pain and continue to maintain engagement 
in valued activities despite the presence of pain 
(McCracken,  2010 ). More recent studies of pain 
acceptance have tied this construct more directly 
to resilience, suggesting that acceptance of pain 
can buffer against negative consequences of pain 
on mood and functional impairment (Ramírez-
Maestre & Esteve,  2014 ;  Ramirez- Maestre, 
Esteve, & Lopez-Martinez,  2014 ) and may be a 
more salient factor in determining the severity of 
pain-related disability than negative cognitive 
factors such as pain catastrophizing (Mun, Okun, 
& Karoly,  2014 ). 

 However, pain acceptance may be a slow pro-
cess, and the slowness of this process may be 
adaptive. In cases of acute pain, individuals may 
be better suited if they do not accept new pain 
sensations until they have run a normal course of 
medical evaluation and treatment, and it becomes 
clear that the pain does not signal a dangerous 
new problem, such as a new injury or illness. 
Indeed, the ability to detect and avoid danger is 
likely the primary evolutionary utility of pain 
itself, which manifests in specifi c behavioral 
responses to a new pain (Leknes & Bastian, 
 2014 ). Even in cases of pain that have not 
resolved over a period of a few months, individu-
als may naturally persist in seeking a cure to their 
pain and, in some cases, may fi nd one. Once it 
becomes clear that pain will not resolve com-
pletely, acceptance becomes an especially impor-
tant step. Individuals who maintain a rigid belief 
in a cure for their pain despite mounting evidence 
that no cure exists are likely to worsen their own 
emotional distress. It is only when their focus 
turns to returning to function in a meaningful 
way that their emotional distress will decrease, 
even if pain persists. 

 Though the differential effects of pain accep-
tance across time have not been well-studied to 
date, one recent study illustrates that this factor 
may be important. In a study of individuals with 

fi bromyalgia and  temporomandibular joint disor-
der     , researchers found that, unsurprisingly, pain 
acceptance predicted better functioning and 
lower levels of self-regulatory fatigue (Eisenlohr- 
Moul, Burris, & Evans,  2013 ). Notably, however, 
the relationship between  pain   acceptance  and 
fatigue   was dependent on how long individuals 
had been experiencing their pain. Pain accep-
tance served as a stronger protective factor 
against fatigue in individuals who had been expe-
riencing their pain for longer periods of time. 
Though this fi nding is somewhat unique at pres-
ent, it serves to demonstrate the complex process 
of habituation and adaptation to chronic pain that 
is likely present in individuals dealing with pain.  

 The previous example also highlights the 
shifting nature of goals within chronic pain. 
While it may be valuable in the early stages of a 
painful episode to focus solely on pain relief, this 
strategy may prove unsatisfying in the long term, 
particularly in cases where the pain is poorly con-
trolled, even with effective medical interventions. 
As individuals habituate and adapt to their pain 
(or fail to do so) across time, their identifi ed 
needs may change. This topic has been discussed 
to some extent with regard to “stages of change.” 
Individuals with pain may not yet recognize the 
need for more active engagement in their own 
pain management, or may recognize this need but 
be unaware about to engage, before they reach a 
stage of physical and psychological readiness to 
enact change in their lives by actively changing 
their attempts to cope with pain (Kerns, 
Rosenberg, Jamison, Caudill, & Haythornthwaite, 
 1997 ). Individual differences in one’s “stage of 
change” may dictate the most appropriate degree 
of treatment that they receive; those individuals 
who have not yet reached the stage of recogniz-
ing the importance of taking an active approach 
to managing their pain may benefi t more from an 
insight-focused or value-focused psychothera-
peutic approach, allowing them to identify an 
impetus for behavior change (Kerns et al.,  1997 ). 
Once a greater level of insight and motivation is 
reached, these individuals are able to more effec-
tively seek and implement new strategies for 
changing their relationship with pain, as in 
cognitive- behavioral therapy. This process may 
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develop naturally in some individuals, whereas 
other individuals may require more intensive 
intervention to reach later stages. It is in this way 
that we see that resilience to pain and, more spe-
cifi cally, resilient growth informed by chronic 
pain, may develop over time, not just to aid adap-
tation, but to deepen the meaning of a “good” life 
for someone in pain.   

    Conclusion 

 In order to more appropriately describe the full 
range of consequences of chronic pain, it becomes 
important to understand the experience of pain 
from the standpoint of the pain sufferer, while 
integrating the fi ndings provided by previous 
research studies. Although we have traditionally 
viewed chronic pain as a strictly negative infl u-
ence that involves only the physical and psycho-
logical states of the pain sufferer, this focus can 
be narrow and may underrepresent those indi-
viduals who continue to function meaningfully 
despite their pain. Our understanding of pain 
adaptation and resilience can be further improved 
by examining how the surrounding social envi-
ronment and the goals and motivations of the per-
son can change how and why they may choose to 
persist in pain. Adapting to a chronic pain condi-
tion requires constant effort to overcome a natu-
ral response to avoid pain; resilience occurs only 
when the individual is able to see past the imme-
diate urge to avoid pain and pursue something 
more meaningful. Our understanding of resil-
ience can be further enriched by incorporating a 
model in which each attempt at coping with pain 
informs future attempts: by characterizing how 
persistence and recovery from pain are inter-
twined, we can better explain the unique chal-
lenges of chronic, rather than episodic, pain, and 
how pain may lead to other problems that inter-
fere with meaningful function, such as fatigue. In 
the longer term, individuals with long-lasting 
pain conditions may develop alternative and 
more effective ways of interpreting and coping 
with their pain that ultimately enhance well- 
being and functioning. In sum, expansion of the 
complexity of future clinical and empirical 

models will yield more useful insight into the 
wide- ranging consequences of and adaptation to 
chronic pain.     
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            Prevalence of Sleep Disturbances 
in Patients with Arthritis 

   Disturbed sleep is a serious concern for patients 
with arthritis (Kirwan et al.,  2003 ). Sleep quality 
is an important aspect of the overall profi le of 
sleep in patients with arthritis as it provides a 
global subjective measure of sleep that can, in 
some cases, contrast with objective assessments 
(Edinger et al.,  2000 ; Hirsch et al.,  1994 ; 
Mahowald, Mahowald, Bundlie, & Ytterberg, 
 1989 ). Sleep quality is typically evaluated by 
questionnaires, such as the Pittsburgh Sleep 
Quality Index (Buysse, Reynolds, Monk, Berman, 
& Kupfer,  1989 ) (PSQI), and defi ned as a com-
posite score of sleep quantity, time needed to fall 
asleep (i.e., sleep latency), percentage of time 
asleep while in bed (i.e., sleep effi cacy), sleep dis-
turbances, and general satisfaction with sleep. 
Patients with arthritis have poor sleep quality 
(mean PSQI global scores: 7.0–8.4) (Luyster, 
Chasens, Wasko, & Dunbar-Jacob,  2011 ; 
Sariyildiz et al.,  2014 ; Taylor‐Gjevre, Gjevre, 
Nair, Skomro, & Lim,  2011 ; Westhovens, Van der 
Elst, Matthys, Tran, & Gilloteau,  2014 ), with 
61–67 % identifi ed as poor sleepers according to 

the suggested cutoff point for the PSQI global 
score (Buysse et al.,  1989 ) (scores >5) (Luyster 
et al.,  2011 ; Sariyildiz et al.,  2014 ; Taylor‐Gjevre 
et al.,  2011 ). Poor sleep quality and sleep distur-
bances have been reported in 56–81.5 % of 
patients with systemic lupus erythematosus (SLE) 
(Chandrasekhara, Jayachandran, Rajasekhar, 
Thomas, & Narsimulu,  2009 ; Costa et al.,  2005 ; 
Greenwood, Lederman, & Lindner,  2008 ; Tench, 
McCurdie, White, & D'Cruz,  2000 ). As compared 
to age- and sex-matched healthy controls, patients 
with rheumatoid arthritis had signifi cantly worse 
sleep quality, longer sleep latency, lower sleep 
effi ciency, more sleep disturbances, and a higher 
PSQI global score (Sariyildiz et al.,  2014 ). 
Patients with SLE also have been found to have 
increased sleep latency, decreased total sleep 
time, increased number of arousals and awake 
time during the night, decreased sleep effi ciency, 
and poorer sleep quality as compared to healthy 
controls and the general population 
(Chandrasekhara et al.,  2009 ; Costa et al.,  2005 ; 
Greenwood et al.,  2008 ; Gudbjornsson & Hetta, 
 2001 ; Mckinley, Ouellette, & Winkel,  1995 ; 
Valencia‐Flores et al.,  1999 ; Vina, Green, Trivedi, 
Kwoh, & Utset,  2013 ).  Insomnia   is a common 
sleep disorder defi ned by diffi culty initiating and 
maintaining sleep, early morning awakenings, or 
nonrestorative sleep associated with daytime 
impairments such as daytime sleepiness or 
decreased concentration (Buysse, Ancoli-lsrael, 
Edinger, Lichstein, & Morin,  2006 ). Whether 
self-reported or based on diagnostic criteria, the 
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prevalence of insomnia is signifi cantly higher 
among patients with arthritis compared to those 
without arthritis (23–27 % and 16–20 %, respec-
tively) (Budhiraja, Roth, Hudgel, Budhiraja, & 
Drake,  2011 ; Louie, Tektonidou, Caban‐Martinez, 
& Ward,  2011 ). Population-based studies suggest 
that patients with arthritis are 1.5–2 times more 
likely than those without arthritis to have insom-
nia even after accounting for sociodemographic 
characteristics and other comorbid conditions 
(Budhiraja et al.,  2011 ; Louie et al.,  2011 ).    

    Objective Measurement of Sleep 
in Patients with Arthritis 

   Sleep can  be                     measured objectively with  polysom-
nography (PSG)   or  actigraphy  .  Polysomnography   
is a sleep study conducted in a sleep laboratory or 
a patient’s home that uses EEG and other 
physiology- related measures to evaluate sleep 
and diagnose sleep disorders.  Actigraphy   utilizes 
a wrist actigraph to study sleep–wake patterns 
and circadian rhythms by assessing movement. 
Unlike polysomnography, actigraphy cannot pro-
vide information about sleep stages.  Actigraphs   
are worn in the patient’s home for extended peri-
ods of time, thus providing an objective measure 
of sleep that may more closely approximate 
habitual sleep patterns. Sleep architecture (i.e., 
total sleep time, rapid eye movement (REM) 
sleep latency, and percentage of time in non- 
REM (NREM) and REM sleep) in patients with 
arthritis is usually normal and similar to healthy 
controls (Drewes et al.,  1998 ; Hirsch et al.,  1994 ; 
Leigh, Hindmarch, Bird, & Wright,  1988 ; 
Mahowald et al.,  1989 ; Moldofsky, Lue, & 
Smythe,  1983 ). Several studies have found an 
increase in alpha-EEG during most sleep cycles, 
which has been proposed to refl ect internal 
arousal activity which may disturb sleep (Drewes, 
Svendsen, Nielsen, Taagholt, & Bjerregård, 
 1994 ). Sleep fragmentation may account for the 
subjective reports of poor sleep among patients 
with arthritis. Studies using PSG    or  actigraphy   
have shown frequent arousals and awakenings 
within both rheumatoid arthritis (RA) and osteo-
arthritis (OA) patients, with number of arousals 

per hour ranging from 9 to 52.5 (Drewes, 
Svendsen, et al.,  1998 ; Lavie et al.,  1992 ; 
Mahowald et al.,  1989 ; Moldofsky,  1989 ) and 
number of awakenings per hour ranging from 3.4 
to 19 (Crosby,  1988 ; Drewes, Svendsen, et al., 
 1998 ; Hirsch et al.,  1994 ; Leigh et al.,  1988 ; 
Mahowald et al.,  1989 ). Findings for other sleep 
parameters including sleep latency, sleep effi -
cacy, and wake time after sleep onset (WASO) 
from PSG and actigraphy studies are confl icting. 
Patients with RA have been shown to have longer 
sleep latencies, lower sleep effi ciencies, and 
greater WASO than healthy controls (Crosby, 
 1988 ; Hirsch et al.,  1994 ; Lavie et al.,  1992 ); 
however, no differences in these sleep parameters 
have been found between both RA and OA 
patients and controls (Drewes, Svendsen, et al., 
 1998 ; Leigh et al.,  1988 ; Louie et al.,  2011 ). 
Limited studies using PSG in patients with SLE 
found a high percentage of alpha intrusions into 
NREM sleep, increased stage 1 sleep, decreased 
slow wave sleep (NREM stages 3–4), decreased 
sleep effi ciency, and increased number of arous-
als (Iaboni, Ibanez, Gladman, Urowitz, & 
Moldofsky,  2006 ; Valencia‐Flores et al.,  1999 ).    

    Factors Contributing to Sleep 
Disturbances 

   Sleep disturbance in arthritis may be associated 
with a variety of factors including disease activ-
ity which may elicit pain and the release of cyto-
kines that can affect sleep regulation (Krueger, 
Obál, Fang, Kubota, & Taishi,  2001 ) and other 
variables not associated with disease activity, 
such as depressive symptoms, and other sleep 
disorders such as obstructive sleep apnea and 
restless leg syndrome (Abad, Sarinas, & 
Guilleminault,  2008 ). Several studies in RA 
 populations have demonstrated a signifi cant posi-
tive association between disease activity and 
sleep disturbances (Crosby,  1988 ; Drewes et al., 
 2000 ; Drewes, Svendsen, et al.,  1998 ; Westhovens 
et al.,  2014 ; Wolfe, Michaud, & Li,  2006 ), except 
for one study reporting no correlation between 
disease activity and objective sleep parameters 
(Hirsch et al.,  1994 ). Increased disease activity 
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(pain, joint tenderness, and morning stiffness) 
during a mean follow-up period of 175.8 ±70.9 
days resulted in increased time in slow wave 
sleep and Stage Wake and decrease time in Stage 
2 NREM sleep suggesting increased time spent 
awake and nonrestorative sleep (Drewes et al., 
 2000 ). In a cross-sectional study of 305 RA 
patients, increased disease activity determined by 
the 28-joint Disease Activity Score and C-reactive 
protein levels (DAS28-CRP) was independently 
associated with poor sleep quality based on the 
PSQI (Westhovens et al.,  2014 ). The studies 
examining the association between disease activ-
ity and sleep disturbances in patients with SLE 
are confl icting (Chandrasekhara et al.,  2009 ; 
Costa et al.,  2005 ; Gudbjornsson & Hetta,  2001 ; 
Kasitanon et al.,  2013 ; Palagini et al.,  2014 ; 
Valencia‐Flores et al.,  1999 ; Vina et al.,  2013 ). 
Several studies found disease activity to be a sig-
nifi cant determinant of subjective and objective 
sleep disturbances (Chandrasekhara et al.,  2009 ; 
Gudbjornsson & Hetta,  2001 ; Valencia‐Flores 
et al.,  1999 ), whereas others found no association 
between disease activity and poor sleep quality 
(Costa et al.,  2005 ; Kasitanon et al.,  2013 ; 
Palagini et al.,  2014 ; Vina et al.,  2013 ). 

 Pain is a cardinal symptom of arthritis and is 
associated with self-reported sleep disturbances 
and sleep architecture (Drewes et al.,  2000 ; 
Power, Perruccio, & Badley,  2005 ; Sasaki et al., 
 2013 ). Pain has been shown to have a signifi cant 
indirect effect, through disease activity, on sleep 
quality in RA (Westhovens et al.,  2014 ). The 
relationship between arthritis and insomnia 
symptoms and unrefreshing sleep is partly medi-
ated by pain as evidenced by a reduced effect of 
arthritis on these sleep problems after adjustment 
for pain (reductions of 64 % and 53 %, respec-
tively) (Power et al.,  2005 ). Nocturnal knee pain 
is a signifi cant predictor of poor sleep quality in 
knee OA (Sasaki et al.,  2013 ). 

 According to a recent meta-analysis, the prev-
alence of depression in patients with RA ranges 
from 17 to 29 %, depending on the method of 
defi ning depression (Matcham, Rayner, Steer, & 
Hotopf,  2013 ). Among adults with RA, those 
with  depression      or  anxiety   are three times more 
likely to report sleep disturbance than those with-

out depression or anxiety (Louie et al.,  2011 ). 
Depression and pain are strong predictors of 
sleep complaints (Wolfe et al.,  2006 ). Data from 
studies in RA suggest interactions between pain, 
depression, and sleep disturbances (Cakirbay, 
Bilici, Kavakcio, Guler, & Tan,  2004 ; Nicassio 
et al.,  2012 ; Nicassio & Wallston,  1992 ). RA 
patients with clinically diagnosed major depres-
sion reported higher pain levels and poorer sleep 
quality than RA patients without major depres-
sion (Cakirbay et al.,  2004 ). In a longitudinal 
study of 242 RA patients followed for two years 
(Nicassio & Wallston,  1992 ), cross-sectional 
multiple regression analysis revealed a signifi -
cant correlation between pain and self-reported 
sleep problems. Pain at baseline was shown to 
exacerbate sleep problems at follow-up, but prior 
sleep problems did not affect subsequent pain. In 
a more recent cross-sectional study of 106 RA 
patient, Nicassio, Ormseth, Kay, et al. ( 2012 ) 
explored whether pain may lead to sleep distur-
bance through its effect on depression. Both pain 
and depressive symptoms were independently 
associated with greater PSQI scores and depres-
sive symptoms partially mediated the effects of 
pain on sleep quality. Depression is very com-
mon in patients with SLE, with up to 75 % hav-
ing a diagnosis of depression or reporting 
depressive symptoms (Palagini et al.,  2013 ). 
Depression appears to be a determinant of sleep 
disturbances in patients with SLE, such that 
depressive symptoms remained a signifi cant pre-
dictor of poor sleep even after adjustment for 
demographics, medications, and disease activity 
(Costa et al.,  2005 ; Kasitanon et al.,  2013 ; 
Palagini et al.,  2014 ). In a study of 50 patients 
with SLE, the association between depression 
and poor sleep quality was signifi cant in bivariate 
analysis but not in the full model regression anal-
ysis (Chandrasekhara et al.,  2009 ).    

    Impact of Sleep Disturbances 
on Health and Well-Being 

   Sleep disturbances can lead to changes in pain, 
mood, fatigue, and disability in patients with 
arthritis, although studies in both RA and OA 
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populations suggest that these relationships are 
complex (Luyster et al.,  2011 ; Nicassio et al., 
 2012 ; Nicassio, Ormseth, Kay, et al.,  2012 ; 
Parmelee, Tighe, & Dautovich,  2015 ). The rela-
tionship between sleep and pain is likely bidirec-
tional, and it has been proposed that sleep 
disturbance may increase pain perception via 
direct infl uences on central pain processing lead-
ing to exacerbations in daily pain and, in turn, 
contributing to sleep disturbances (Smith, 
Quartana, Okonkwo, & Nasir,  2009 ). Among 59 
women with RA, greater sleep problems were 
associated with a lower pain threshold at all 
three sites assessed in the study (i.e., wrists, 
thumbnails, and trapezius), which suggested a 
defect in central pain processing (Lee et al., 
 2009 ). Irwin et al. ( 2012 ) conducted an experi-
mental study to examine the effects of partial 
night sleep deprivation on pain perception in 27 
patients with RA and 27 healthy controls and on 
arthritis-specifi c joint pain. Partial sleep depriva-
tion followed a baseline night and occurred prior 
to a recovery night. In the morning following 
sleep loss, patients with RA reported exagger-
ated increases in symptoms of pain as compared 
to controls. Sleep loss exacerbated RA-related 
joint pain indicated by an increase in number of 
painful joints and joint pain severity (Irwin et al., 
 2012 ). Diminished conditioned pain modula-
tion (CPM), a mechanism of central nervous sys-
tem pain amplifi cation, and its association with 
sleep problems was evaluated in a study of 58 
female RA patients and 54 age-matched pain-
free controls (Lee et al.,  2013 ). RA patients had 
an attenuated CPM induced using a cold water 
bath compared to controls. The association 
between RA and diminished CPM was mediated 
by sleep problems. 

 Sleep diffi culties (e.g., insomnia) have been 
identifi ed as a precipitating factor of depression 
in the general population (Baglioni et al.,  2011 ) 
and in patients with arthritis (Ferguson & Cotton, 
 1996 ; Irwin et al.,  2012 ; Nicassio & Wallston, 
 1992 ; Parmelee et al.,  2015 ). Sleep loss due to 
experimental partial sleep deprivation resulted in 
higher levels of depression and anxiety in patients 
with RA as compared to controls (Irwin et al., 
 2012 ). Additionally, studies have reported inter-

relationships between sleep disturbances, pain, 
and depression in RA and OA. Nicassio and 
Wallston ( 1992 ) found self-reported sleep prob-
lems to be signifi cantly associated with higher 
concomitant depression independent of pain in 
RA. The interaction of high pain and high sleep 
problems was independently associated with 
increased depression from baseline to 2-year fol-
low- up. Those with high pain and high sleep 
problems were more depressed at follow-up than 
those with low pain and high sleep problems, 
suggesting that pain level changed the way in 
which sleep problems exacerbate depression over 
time (Nicassio & Wallston,  1992 ). Cross-
sectional and longitudinal associations of sleep 
disturbance with pain and depression were exam-
ined in a sample of 367 patients with OA fol-
lowed for 1 year (Parmelee et al.,  2015 ). Sleep 
disturbance was defi ned as having trouble sleep-
ing (e.g., diffi culty initiating and maintaining 
sleep and early morning awakenings) indicative 
of insomnia based on a research diagnostic inter-
view. Sleep disturbance and pain were indepen-
dently associated with depression at baseline. 
There was a signifi cant interaction of sleep and 
pain on concurrent depression symptoms, such 
that depressive symptoms were higher among 
those with greater sleep disturbance and high 
pain (Parmelee et al.,  2015 ). Longitudinal analy-
ses revealed sleep disturbance, but not pain, to be 
a predictor of depression over time. 

  Fatigue   is a frequent yet unpredictable symp-
tom of arthritis, including RA and OA, and can 
comprise both physical and cognitive fatigue. As 
compared to controls, patients with RA reported 
greater fatigue following a night of partial sleep 
deprivation, suggesting that sleep loss leads to 
increases in fatigue in RA (Irwin et al.,  2012 ). In 
a study comparing correlates of fatigue between 
patients with RA and OA, sleep disturbance was 
found to be signifi cantly associated with fatigue 
in adjusted analyses among OA patients, but not 
among RA patients (Stebbings, Herbison, Doyle, 
Treharne, & Highton,  2010 ). It is important to 
note that sleep disturbance was assessed using a 
visual analog scale with the question “How 
would you rate the average amount of sleep you 
have had over the last seven days,” which may 
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not have captured aspects of disturbed sleep in 
RA that may be more strongly associated with 
fatigue. A prospective study of women with RA 
or Sjögren’s syndrome ( n  = 25 RA and 14 
Sjögren’s syndrome) explored the roles of dis-
comfort and disturbed sleep in next day fatigue 
(Goodchild, Treharne, Booth, & Bowman,  2010 ). 
For participants with either condition, greater 
discomfort in the evening was associated with 
more somatic and mental fatigue the following 
day, and this relationship was moderated by poor 
sleep defi ned by sleep quality/quantity and sleep 
effi ciency based on sleep diary and actigraphy. In 
other words, on nights when sleep was more dis-
turbed, evening’s discomfort had a greater impact 
on next day’s fatigue (Goodchild et al.,  2010 ). In 
men and women with recent-onset (≤1 year) RA, 
the components of “physical disability” and 
“mental aspects” based on principal component 
analysis explained a larger amount of the vari-
ance in fatigue through the 3 years after study 
inclusion (Thyberg, Dahlström, & Thyberg, 
 2009 ). More specifi cally, the “physical disabil-
ity” component included disease activity, activity 
limitation, and pain, whereas the “mental aspects” 
component included mental health and sleep dis-
turbance. Sleep quality has been shown to 
account for 8 % of the variance in fatigue among 
older RA patients (Belza, Henke, Yelin, Epstein, 
& Gilliss,  1993 ). The interrelationships among 
poor sleep quality, disease activity, and mood as 
determinants of fatigue were examined in a 
recent study of 106 patients with RA and found 
poor sleep quality to play a signifi cant role in 
explaining fatigue (Nicassio, Ormseth, Custodio, 
et al.,  2012 ). Structural equation modeling 
revealed direct, positive independent effects of 
poor sleep quality (i.e., sleep effi ciency, per-
ceived sleep quality, and daily disturbances from 
the PSQI) and disease activity (i.e., joint pain and 
tenderness and RA disease activity) on fatigue 
(i.e., assessed by the Multidimensional 
Assessment of Fatigue Global Fatigue Index and 
Vitality subscale of the SF-36). Mood disturbance 
(i.e., assessed by the Center for Epidemiological 
Studies of Depression and the Perceived Stress 
Scale) directly and indirectly affected fatigue 
through poor sleep quality. In addition, disease 

activity indirectly infl uenced fatigue through 
mood disturbance and poor sleep quality 
(Nicassio, Ormseth, Custodio, et al.,  2012 ). 

 Sleep disturbance may lead to functional 
declines in patients with arthritis. Self-reported 
arthritis-related sleep disruptions are associated 
with increased physician visits, use of prescrip-
tions and over-the-counter medications, use of 
physical treatments such as heat, cold, massage, 
or splint, and resting or limiting activities, all of 
which are suggestive of impairments in func-
tional status (Jordan et al.,  2000 ). Improvements 
in sleep quality during 6 months of tocilizumab 
treatment were correlated with improvements in 
functional disability suggesting improving sleep 
may have positive effects on disability in RA 
(Fragiadaki, Tektonidou, Konsta, Chrousos, & 
Sfi kakis,  2012 ). Cross-sectional analyses in 
patients with knee OA revealed no signifi cant 
association between sleep disturbance and func-
tional disability regarding mobility, walking and 
bending, hand and fi nger function, arm function, 
self-care, and household tasks (Parmelee et al., 
 2015 ). However, sleep disturbance predicted dis-
ability at 1 year even after controlling for base-
line depressive symptoms and increases in pain 
during the 1-year follow-up. A study of 162 
patients with RA found poor sleep quality to be 
signifi cantly associated with greater functional 
disability, accounting for 7 % of the variance 
after controlling for sociodemographic, medical, 
and medication variables (Luyster et al.,  2011 ). 
Additionally, sleep quality was shown to have an 
indirect effect on disability through its relation-
ship with pain severity and fatigue. 

 Sleep disturbance is associated with infl am-
mation, such that insuffi cient sleep can produce a 
pro-infl ammatory response by increasing 
 cytokine secretion (Simpson & Dinges,  2007 ). 
Studies of total and partial sleep deprivation in 
healthy individuals have found increases in both 
blood levels and genomic markers of pro- 
infl ammatory cytokines, including interleukin-6 
(IL-6), tumor necrosis factor-α (TNF-α), and 
C-reactive protein (CRP). After a night of total 
sleep deprivation in healthy men, there was an 
increase in next day IL-6 secretion and associated 
fatigue and sleepiness and a decrease in next 
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night IL-6 secretion and deeper sleep that night 
(Vgontzas et al.,  1999 ). Similar fi ndings have 
been shown after 1 week of partial sleep depriva-
tion (Vgontzas et al.,  2004 ). Total (4 days) but not 
partial sleep deprivation (4 days but with 2 two- 
hour naps per day) signifi cantly increased IL-6 
plasma concentrations and TNF-α R1, a soluble 
receptor for TNF-α (Shearer et al.,  2001 ). 
Following a morning of partial sleep deprivation 
in healthy adults, monocyte production of IL-6 
and TNF-α and transcription of IL-6 and TNF-α 
messenger RNA were signifi cantly increased 
(Irwin, Wang, Campomayor, Collado-Hidalgo, & 
Cole,  2006 ). As compared to controls, healthy 
adults exposed to total or partial sleep depriva-
tion for 10 consecutive nights exhibited increases 
in high-sensitivity CRP (Meier-Ewert et al., 
 2004 ). Sleep quality, as well as quantity, also is 
associated with infl ammation (Friedman et al., 
 2005 ; Hong, Mills, Loredo, Adler, & Dimsdale, 
 2005 ). These fi ndings suggest that sleep distur-
bances can lead to increases in infl ammation, and 
thus could contribute to increased disease activ-
ity in patients with RA.    

    Effects of Pharmacological 
and Nonpharmacological 
Treatments on Sleep Disturbances 

    Pharmacological 

   Although many patients with RA (19–25 %) and 
OA (18–29 %) report taking prescription or over-
the- counter sleep medications (Taylor‐Gjevre 
et al.,  2011 ; Vitiello et al.,  2013 ; Vitiello, 
Rybarczyk, Von Korff, & Stepanski,  2009 ; 
Westhovens et al.,  2014 ), there is a dearth of stud-
ies that have examined the effect of hypnotics on 
sleep and other arthritis-related symptoms in 
patients with arthritis. Early pilot studies of a 
combination of an nonsteroidal anti- infl ammatory 
drug (NSAID) and benzodiazepine hypnotic 
suggest that the effect of the two drugs on pain 
and sleep disturbance in RA may be superior to 
NSAID alone (Hobkirk, Rhodes, & Haslock, 
 1977 ; Sharma & Haslock,  1978 ). The effi cacy of 
short-acting  benzodiazepine hypnotics  ,  temaze-

pam   and  triazolam  , in treating sleep disturbances 
has been explored in OA and RA patients (Leigh, 
Hindmarch, Bird, & Wright,  1987 ; Walsh, 
Muehlbach, Lauter, Hilliker, & Schweitzer,  1996 ). 
 Temazepam   resulted in signifi cant improvements 
in objective sleep, including reductions in dura-
tion of awakenings and percentage of Stage Wake 
sleep and increases in percentage of NREM stage 
2 sleep, sleep effi ciency, and REM latency, in a 
sample of 15 male patients with OA (Leigh et al., 
 1987 ). In a double- blind crossover study of 15 
RA patients with subjective complaints of diffi -
culty falling asleep or maintaining sleep, tri-
azolam or placebo was administered during two 
7 night periods and PSG was conducted on the 
last two nights of each condition (Walsh et al., 
 1996 ). Signifi cantly higher total sleep time, time 
spent in NREM stage 2 and slow wave sleep, and 
longer REM latency were found in the triazolam 
condition compared to placebo. However, there 
were no differences in measures of sleep frag-
mentation, including amount of NREM stage 1 
sleep, number of awakenings, and arousal fre-
quency, nor pain between the triazolam and pla-
cebo conditions. 

 The effect of  zopiclone  , a nonbenzodiazepine 
hypnotic used for the treatment of insomnia, on 
subjective and objective sleep parameters in 40 
patients with RA was tested in a double-blind 
placebo-controlled trial (Drewes, Bjerregård, 
Taagholt, Svendsen, & Nielsen,  1998 ). Patients 
were randomly assigned to 14 days of treatment 
with either 7.5 mg zopiclone or placebo and 
underwent in-home PSG before and after treat-
ment. As compared to the placebo group, the 
 zopiclone   group reported signifi cant improve-
ments in sleep quality after 1 and 2 weeks of 
treatment, despite no changes in pain. After 1 
week of treatment, the zopiclone group had a 
reduction in self-reported number of awakenings 
and sleep latency, but these improvements did not 
persist after 2 weeks of treatment. Treatment with 
 zopiclone   had little effect on objective sleep 
parameters, except for an increase in time spent 
in NREM stage 2 sleep, a decrease in number of 
awakenings over 2 min, and a shift towards 
higher frequencies in the EEG (Drewes, 
Bjerregård, et al.,  1998 ). A more recent double- 
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blind placebo-controlled pilot study was con-
ducted to evaluate the effi cacy of eszopiclone 3 
mg, a nonbenzodiazepine hypnotic, on sleep, 
pain, and joint stiffness in 153 patients with RA 
and comorbid insomnia (Roth et al.,  2009 ). 
Patients were randomly assigned to receive 
eszopiclone 3 mg or placebo for 4 weeks, fol-
lowed by a 2-week placebo discontinuation phase 
to assess possible rebound effects. Using a daily, 
morning interactive voice response system, 
patients reported on sleep characteristics and 
completed assessments of insomnia severity, 
RA-related pain, and swollen and tender joints. 
After 1 week of treatment, the eszopiclone group 
reported signifi cantly lower WASO, lower sleep 
latency, greater total sleep time, and better sleep 
quality and depth of sleep than the placebo group. 
Eszopiclone treatment resulted in signifi cant 
improvements in these sleep characteristics and 
insomnia severity from baseline to posttreatment, 
relative to placebo. Additionally, the  eszopiclone   
group had greater reductions in pain and joint 
stiffness from baseline to 4 weeks compared to 
placebo. There was some evidence of rebound 
insomnia on the fi rst night after discontinuation 
of eszopiclone (Roth et al.,  2009 ). In a study of 
an over-the-counter sleep aid, Valerian, on sleep 
disturbances in 15 patients RA (Taibi, 
Bourguignon, & Taylor,  2008 ), a 600-mg dose of 
Valerian taken 1 h before bedtime for 5 days did 
not signifi cantly improve self-report and 
actigraphy- measured total sleep time, WASO, 
sleep effi ciency, sleep quality, or sleep latency 
when compared to placebo.    

    Nonpharmacological 

      Both aerobic and  resistance         exercise can improve 
sleep quality and sleep architecture (Driver & 
Taylor,  2000 ; Yang, Ho, Chen, & Chien,  2012 ). 
The effect of exercise on body temperature, auto-
nomic, endocrine, and metabolic functioning, and 
mood have been proposed as mechanisms that 
may contribute to improved subsequent sleep 
(Uchida et al.,  2012 ). In the case of arthritis, exer-
cise reduces pain and fatigue and increases mobil-
ity, which may, in turn, lead to improvements in 

sleep (Roddy, Zhang, & Doherty,  2005 ; Stenström 
& Minor,  2003 ). A recent randomized controlled 
trial of a 12-week cardiovascular exercise (i.e., 
walking) and resistance training program evalu-
ated the effect of exercise on sleep quality and 
fatigue in 78 patients with RA (Durcan, Wilson, & 
Cunnane,  2014 ). Those in the exercise group had 
signifi cant improvements in sleep quality and 
fatigue after treatment, whereas sleep quality and 
fatigue did not increase in the control group who 
received only information about the benefi ts of 
exercise in RA. Compared to the control group, 
the exercise group had signifi cantly greater 
improvements in sleep quality, fatigue, and pain 
(Durcan et al.,  2014 ). Given previous studies 
reporting pain to be an independent predictor of 
sleep disturbances in RA (Nicassio, Ormseth, 
Kay, et al.,  2012 ; Nicassio & Wallston,  1992 ), it is 
plausible that the improvements in sleep quality 
associated with exercise may be partly due to 
reductions in pain. In a randomized controlled 
trial of 321 older adults with self-reported arthri-
tis, the effect of the 8-week  People With Arthritis 
Can Exercise (PACE) program   developed by the 
Arthritis Foundation on sleep disturbances was 
examined (Freburger, Callahan, Shreffl er, & 
Mielenz,  2010 ). Individuals in the PACE inter-
vention group were less likely to wake up at night 
and wake up tired at posttreatment as compared to 
the control group who did not receive the inter-
vention. The intervention signifi cantly decreased 
the number of days that individuals woke up tired, 
with 42 % reporting greater than 7 days of waking 
up tired at baseline and 25 % reporting waking up 
tired following the 8-week program; however, 
this effect was not maintained at 3 and 6 months 
(Freburger et al.,  2010 ). Low-intensity aerobic 
exercise 3 days a week for 12 weeks for session 
durations of 15, 25, and 35 min among women 
with RA resulted in improvements in sleep quality 
(Harkcom, Lampman, Banwell, & Castor,  1985 ). 
These fi ndings suggest that the benefi ts of exer-
cise on sleep can be achieved in a short period of 
time.    

    Yoga is a multimodal  complementary         and 
alternative medicine practice that has been shown 
to improve insomnia symptoms and sleep quality 
in adults with insomnia (Afonso et al.,  2012 ; 
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Khalsa,  2004 ). Recent pilot studies in patients 
with arthritis have explored the effects of yoga on 
sleep disturbances (Hansen,  2010 ; Taibi & 
Vitiello,  2011 ; Ward, Stebbings, Athens, Cherkin, 
& Baxter,  2014 ). Feasibility data from a pilot ran-
domized controlled trial in 26 patients with RA 
revealed signifi cantly greater improvements in 
sleep quality among those who completed an 
8-week relaxation-based yoga program including 
one group practice session and three home prac-
tice sessions per week compared to usual care 
(Ward et al.,  2014 ). Taibi and Vitiello ( 2011 ) con-
ducted a pilot study of gentle yoga in a sample of 
13 women with OA and complaints of poor sleep. 
Both objective (i.e., actigraphy) and subjective 
measures of sleep were collected at baseline and 
following the 8-week program of weekly group 
yoga and daily 20 min home yoga before bed-
time. Insomnia symptom severity and sleep 
diary-reported sleep latency, sleep effi ciency, and 
number of nights experiencing insomnia symp-
toms signifi cantly improved from pretreatment to 
posttreatment (Taibi & Vitiello,  2011 ). No 
changes in sleep quality or actigraphy-obtained 
sleep parameters were found. Six-week sessions 
of 1-h group yoga sessions did not signifi cantly 
improve sleep disturbances among 14 individuals 
with OA, although half of the participants 
reported improvement in sleep disturbances at 
post-intervention (Hansen,  2010 ). Further 
research is needed to examine the effects of yoga 
on sleep disturbances in arthritis.    

  Biofeedback has been used in both RA and 
OA populations and has had positive effects on 
sleep (Achterberg, McGraw, & Lawlis,  1981 ; 
Yılmaz et al.,  2010 ). Biofeedback provides visual 
and audible signals to patients of their body func-
tions to help them learn to control and change 
these functions, such as relaxing muscles, in an 
effort to improve pain or other ailments. Yilmaz 
et al. randomly assigned patients with knee OA to 
receive a strengthening exercise program ( n  = 20) 
or strengthening exercise program plus EMG- 
biofeedback ( n  = 20), which provided feedback 
on muscle contraction during exercise enabling 
stronger contractions, for 3 weeks (Yılmaz et al., 
 2010 ). Sleep was assessed by the sleep subscale 
of the Nottingham Health Profi le that asked about 

sleep medications, diffi culty initiating and main-
taining sleep, early morning awakenings, and 
sleeping badly at night. Sleep was found to 
improve only in the EMG-biofeedback plus exer-
cise group, and this group had signifi cantly 
greater improvements in sleep as compared to the 
strengthening exercise only group. In an early 
study in women with RA (Achterberg et al., 
 1981 ), 12 patients were given physiotherapy (i.e., 
heat packs or cryotherapy, home exercise pro-
gram, and instructions for proper body mechan-
ics and posture) for 12 sessions 30–40 min each 
and 17 patients received  EMG-biofeedback   for 
skin temperature training and relaxation. 
Although there were no changes in hours of sleep 
between the groups, the EMG-biofeedback and 
relaxation group had a signifi cantly greater 
improvement in the number of awakenings, such 
that the biofeedback and relaxation group showed 
a decline of 2.08 times pretreatment to 1.54 times 
posttreatment, whereas the physiotherapy group 
reported an average of 3.5 awakenings at pre-
treatment and 3.17 awakenings at posttreatment. 
Although the data are limited, these preliminary 
fi ndings suggest that biofeedback may be a ben-
efi cial adjunctive treatment to exercise that can 
improve sleep, likely due to decreases in pain.  

   Cognitive-behavioral therapy (CBT) for pain 
 management      helps patients develop pain coping 
skills through relaxation and distraction tech-
niques, activity pacing, and cognitive restructur-
ing aimed at identifying negative pain-related 
thoughts and replacing them with more adaptive 
coping thoughts (Keefe,  1996 ). Patients are then 
encouraged to apply these learned coping skills 
in everyday situations and to develop plans for 
dealing with diffi cult situations such as pain 
fl ares. CBT for pain management has been uti-
lized in arthritis populations (Dixon, Keefe, 
Scipio, Perri, & Abernethy,  2007 ) and has been 
shown to have benefi cial effects not only on pain 
and disability but also sleep (O’Leary, Shoor, 
Lorig, & Holman,  1988 ). More recent studies 
have begun to explore the utility of CBT for 
insomnia (CBT-I) in patients with OA (Rybarczyk 
et al.,  2005 ; Vitiello et al.,  2009 ,  2013 ,  2014 ). 
Multicomponent CBT-I uses behavioral and psy-
chological techniques such as sleep education, 

F.S. Luyster



159

restriction of time in bed, stimulus control 
(strengthening associations between bed and 
sleep), and cognitive restructuring and relaxation 
training to address anxiety-provoking beliefs 
about sleep (Edinger & Means,  2005 ; Morin, 
 2004 ). Older adults with insomnia and comorbid 
conditions, OA, coronary artery disease, or 
chronic obstructive pulmonary disease, were ran-
domly assigned to either 8 weekly CBT-I group 
sessions or an attention control  stress manage-
ment and wellness intervention (SMW)   
(Rybarczyk et al.,  2005 ). Sleep was assessed by 
sleep diary and PSQI. Regardless of type of con-
dition, those in the CBT-I group showed signifi -
cant improvements in sleep quality as compared 
to the attention control. A secondary analysis of 
data from this randomized controlled trial exam-
ined the impact of improved sleep on pain for OA 
participants only (Vitiello et al.,  2009 ). Twenty- 
three patients with OA were randomly assigned 
to CBT-I and 28 patients with OA to SMW. 
Measures of sleep and pain assessed 1 year after 
treatment in the CBT-I group only were also 
included in these analyses. Patients with OA in 
the CBT-I intervention reported signifi cantly 
decreased WASO and sleep latency and increased 
sleep effi ciency and corresponding reductions in 
pain after treatment and these changes in sleep 
persisted at 1-year follow-up, whereas there was 
a nonsignifi cant trend for reduced pain (Vitiello 
et al.,  2009 ). The SMW group did not report sig-

nifi cant changes in sleep or pain from before to 
after treatment. These fi ndings suggest that 
CBT-I has both short-term and long-term benefi ts 
for sleep quality in OA patients with comorbid 
insomnia, and that CBT-I, despite not addressing 
pain management, may also improve pain in 
these patients. It has been proposed that CBT-I 
may help to break the vicious cycle of arthritis 
pain and sleep disturbance by increasing the pain 
threshold and reducing the amplifi cation of the 
pain-signal transmission through improvements 
in sleep, which in turn, can lead to less perceived 
pain, increased activity levels, and more positive 
emotions and cognitions (Vitiello et al.,  2009 ) 
(Fig.  9.1 ). A recent randomized controlled trial of 
a 6-week CBT for insomnia and pain (CBT-PI) 
examined the effects of CBT-PI on sleep and pain 
outcomes in patients with OA and comorbid 
insomnia ( n  = 367) (Vitiello et al.,  2013 ). Patients 
were randomly assigned to  cognitive-behavioral 
pain coping skills intervention (CBT-P)  , CBT-PI 
which added the standard components of CBT 
for insomnia, or an educational attention control. 
CBT-PI participants had signifi cantly greater 
improvements in insomnia severity over a 
9-month assessment period (baseline, posttreat-
ment at 2 months, and 9-month follow-up) than 
both the CBT-P and attention control groups. 
CBT-PI and CBT-I had signifi cantly greater sleep 
effi ciency measured by actigraphy than the atten-
tion control group, but sleep effi ciency was 

Increased pain
and activity
limitations

Dysregulation
of daily activities

and sleep schedule

Non-restorative sleep, reduced
pain threshold, more negative

emotions and cognitions

Arthritis pain and
sleep disturbance

Coping
responses

Reduced pain,
increased activity levels

Restorative sleep, increased
pain threshold, more positive

emotions and cognitions

Re-regulation of
daily activities and

sleep schedule

CBT-I

  Fig. 9.1     Cognitive behavioral therapy      for insomnia 
improves sleep and decreases pain in older adults with 
comorbid insomnia and osteoarthritis. J Clin Sleep Med. 

2009;5(4):355–62 (from Vitiello MV, Rybarczyk B, Von 
Korff M, Stepanski EJ)       
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 similar between the two CBT groups. There were 
no differences in pain severity from baseline to 
9-month follow-up between the three groups. 
Additional analyses were conducted using 
18-month follow-up data to examine the relation-
ship between short-term improvements in sleep 
and long-term improvements in sleep and pain 
(Vitiello et al.,  2014 ). Sleep quality and pain 
assessed at 9-month and 18-month follow-ups 
were compared between improvers who had 
decreased insomnia severity at posttreatment 
across the three treatment groups and nonimprov-
ers whose insomnia severity did not improve at 
posttreatment regardless of treatment assign-
ment. Improvers showed signifi cant, sustained 
improvements across 9 and 18 months compared 
to nonimprovers in sleep quality. Although there 
was no difference in pain severity between 
improvers and nonimprovers at posttreatment, 
improvers reported sustained improvements in 
pain severity at 9 and 18 months. These fi ndings 
suggest that the benefi ts of improved sleep on 
pain may result from sustained improvements in 
sleep over time (Vitiello et al.,  2014 ).    

        Management of Sleep in Patients 
with Arthritis 

   Since many  patients                     with arthritis report sleep dis-
turbances (Louie et al.,  2011 ), inquiring about 
sleep problems is important for identifying and 
subsequently treating sleep disturbances that 
could, in turn, improve other arthritis-related 
symptoms such as pain, fatigue, depression, and 
disability. As compared to pharmacotherapy, 
CBT-I is often preferred by patients (Morin, 
Gaulier, Barry, & Kowatch,  1992 ) and has been 
shown to have short-term and long-term effi cacy 
(Irwin, Cole, & Nicassio,  2006 ). Preliminary evi-
dence suggests that CBT-I can improve sleep 
quality and pain in those with OA (Vitiello et al., 
 2009 ,  2013 ,  2014 ). Given that arthritis can cause 
activity limitations and restrict patients’ ability to 
get around outside their homes (Verbrugge & 
Juarez,  2006 ), patients may be reluctant to undergo 
CBT-I which requires 6–8 weekly face-to- face 
individual sessions. Thus, alternative nonpharma-

cological insomnia treatment options that are less 
intensive may be more appealing to patients and 
have more widespread dissemination. 

   Brief behavioral treatment for insomnia (BBTI)   
is a manualized, behavioral treatment program 
involving two in-person sessions and two tele-
phone booster sessions. BBTI can be delivered by 
healthcare professionals without specialized train-
ing. BBTI emphasizes the behavioral components 
of CBT-I, in particular sleep restriction and stimu-
lus control, by modifying waking behaviors to 
increase and regulate the duration of wakefulness 
to increase homeostatic sleep drive and provide an 
individualized sleep and wake prescription to opti-
mize the circadian sleep drive (Troxel, Germain, 
& Buysse,  2012 ). The intervention provides 
patients with four main “rules” for better sleep 
(Table  9.1 ): (1) reduce time in bed, (2) get up at the 

   Table 9.1     Brief behavioral sleep for insomnia (BBTI)  : 
four rules for better sleep   

 Rules  Description 

 1. Reduce time in 
bed 

 Decrease the amount of time 
awake in bed to habitual sleep 
time (based on sleep diary) plus 
30 min 

 Cutting down time in bed will 
increase how long spent awake 
and will lead to quick, deeper, 
more solid sleep 

 2. Get up the same 
time every day of 
the week, no matter 
how poorly you 
slept the night 
before 

 Getting up at the same time 
helps set the biological clock and 
regulates exposure to morning 
light, also an important cue for 
setting the biological clock 

 3. Don’t go to bed 
unless you are 
sleepy 

 This helps to increase sleep drive 
by keeping you awake longer 

 Going to bed when you’re not 
sleepy can lead to frustration 

 4. Don’t stay in bed 
unless you are 
asleep 

 If awake for more than 30 min, 
get out of bed and engage an 
activity that is not overly 
stimulating in a low-light setting. 
Once you are sleepy, return to 
bed 

 This helps the brain develop a 
learned association between bed 
and sleep 

 Have activities planned ahead of 
time that you can do when you 
get out of bed 
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same time of day every day, regardless of sleep 
duration, (3) do not go to bed unless sleepy, and 
(4) do not stay in bed unless asleep. BBTI has been 
shown to have short-term effi cacy in a sample of 
79 older adults with insomnia and comorbid con-
ditions (Buysse et al.,  2011 ). In brief, participants 
were randomly assigned to either BBTI or an 
information control consisting of printed sleep 
education materials. As compared to the IC group, 
patients receiving BBTI reported signifi cant 
improvements in sleep diary- and actigraphy-mea-
sured sleep outcomes and had greater rates of 
treatment response (defi ned as PSQI score of ≥3 
points or change in sleep diary sleep effi ciency of 
≥10 %) at posttreatment. Of the 25 patients with a 
favorable treatment response, 64 % no longer met 
insomnia criteria at 6-month follow-up. 

   Only one study has directly tested the effects 
of a sleep intervention in patients with arthritis 
(Vitiello et al.,  2013 ,  2014 ). The favorable 
effects of CBTI on sleep and pain in this study 
warrant future research to explore cognitive and 
behavioral treatments for insomnia in patients 
with arthritis. BBTI may be a viable treatment 
option due to its brief design requiring limited 
in-person sessions and the advantage of treat-
ment delivery by nurses and other professionals 
with limited experience in sleep medicine or 
behavioral therapies.       
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      The  ICF framework   is used as a lens through 
which to examine several summary measures of 
disability (e.g., DALYs, ADLs/IADLs), arthritis- 
attributable limitations (work, activity, volun-
teer), and population-level surveillance of 
function among people with arthritis. Other 
impacts, including mental health among people 
with arthritis, health-related quality-of-life, par-
ticipation restriction, and disparities in arthritis 
effects are also addressed. 

 It is important to remember that all people can 
be healthy and live well with or without a dis-
ability. It is also important to estimate the number 
of people with disabilities or limitations and the 
types of diffi culties that can occur in order to 
improve planning for programs, interventions, 
clinical management, and accommodations. 

 By virtually any method used to describe dis-
abilities and limitations, arthritis has substantial 
negative consequences, particularly related to 
function and mobility. 

 In this chapter, I aim to provide a broad over-
view of conceptions of arthritis disability and its 
impacts, using the ICF framework as a lens to 
understand how arthritis fi ts in across contin-
uums of function, person–environment interac-
tions, and the adult life-span (World Health 
Organization,  2001 ). 

 Disabilities and  limitations   can be measured 
in many ways. There is no single defi nition for 
“disability,” and many programs, surveillance 
systems, and studies use different defi nitions 
based on specifi c needs and/or available data. 
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As such, a condition or limitation considered to 
be a disability in one context may not be classi-
fi ed likewise in other situations. An additional 
diffi culty for researchers is that the presence of a 
specifi c underlying cause of a disability, such as 
arthritis, can affect different people in different 
ways and may not always result in similar dis-
ability across individuals. 

 Beyond the diffi culties of defi nitions and 
ascertainment, it is important to remember that 
all people can be healthy and live well with or 
without a disability. At the same time, there is 
value in estimating the number of people with 
disabilities and limitations and the types of 
restrictions that can occur in order to improve 
planning for programs, interventions, accommo-
dations, clinical practice, and other important 
purposes. By virtually any method used to 
describe disabilities and limitations, arthritis has 
substantial negative consequences, particularly 
related to function and mobility. 

    Disability Measurement 

  Because there are  so   many ways to defi ne and 
describe disability, and because concepts and 
understanding of disability have changed so dras-
tically in the past several decades, a brief discus-
sion of the evolution of thinking about disability 
is warranted here. The last half century has seen 
some dramatic shifts in thinking about and 
describing disability. For example, the  disability- 
adjusted life year (DALY)  , intended to be a neu-
tral equalizer, has faced criticism for its implicit 
premise that quality-of-life with a disability is 
automatically less than living without a disability 
(Groce, Chamie, & Me,  1999 ). The  World Health 
Organization (WHO)   revised its own International 
Classifi cation of Impairment, Disability, and 
Health twice before moving away from a model 
that created a “healthy” vs. “disabled” dichot-
omy, fi nally developing the more widely accepted 
 International Classifi cation of Function, 
Disability, and Health (ICF)   in 2001 (World 
Health Organization,  2001 ). Recent years have 
seen refi nement of the concept of disability that 
has been more inclusive on the whole. 

 Models of  disability   over a 50-year period 
refl ect the transformation from understanding 
disability as a personal, limiting characteristic 
(handicap) to one of an interaction between a per-
son and his or her environment. Importantly, each 
of these newer models explicitly recognizes that, 
whatever the organic cause of impact, it infl u-
ences three distinct levels: body, person, and 
society. Starting in the late 1990s, the interaction 
of an individual with society and his/her environ-
ment has also been a more frequent and broadly 
accepted contextual element when defi ning, 
describing, and understanding disability.   

    The International Classifi cation 
of Function, Disability, and Health 
(ICF) 

   Figure  10.1  illustrates the  current   conceptualiza-
tion of disability,    as promoted by the WHO. Moving 
the emphasis away from an individual defi cit to an 
interaction between person and environment has 
made this a widely accepted model of disability. 
Notably, the ICF allows for examination of the 
consequences of a disorder or a disease on one or 
more of physical impairments (body functions and 
structures), activity limitations, and participation 
restriction in the context of sweeping environmen-
tal and individual personal factors. Each of these 
levels of impact is discussed as applicable in the 
sections that follow.

   The current ICF framework was unanimously 
endorsed by all WHO member states in May 2001 
as “the international standard to describe and mea-
sure health and disability” (World Health 
Organization,  2015 ). The ICF emphasizes that dis-
ability is a universal experience as part of a con-
tinuum of health and function, which are infl uenced 
by environmental factors. Applications of the ICF 
include national and international surveillance, 
reporting, and evaluation, as well as clinical and 
epidemiological uses at a variety of population lev-
els. A breakthrough of the ICF, and a departure 
from some previous frameworks, is the focus on 
the impact of biology and impairment on the func-
tion of the individual in personal and environmen-
tal contexts (World Health Organization,  2015 ).    
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    Arthritis Background 
and Defi nitions 

  Arthritis is  reported   by 1-in-5 (52.5 million) US 
adults ages 18 or older (Barbour et al.,  2013 ). The 
case-fi nding defi nition for self-reported, doctor- 
diagnosed arthritis used by the  Centers for 
Disease Control and Prevention   is a “yes” to 
“Have you ever been told by a doctor or other 
health professional that you have some form of 
arthritis, rheumatoid arthritis, gout, lupus, or 
fi bromyalgia?” (Barbour et al.,  2013 ). Due to the 
complexities of gathering and tracking arthritis 
data as well as time and resource constraints, 
most population-based studies of arthritis preva-
lence and impact (e.g., national surveys) must 
rely on the effi ciency of self-report. While clini-
cal and population-based studies suggest that 
individuals often have limited knowledge of their 
specifi c rheumatic condition and frequently can-
not report their diagnosis accurately (Barlow, 
Turner, & Wright,  1998 ; Lawrence et al.,  1989 ; 
Rasooly, Papageorgiou, & Badley,  1995 ), self- 
report of a medical diagnosis of an arthritis con-
dition (without information on sub-type) has 
been demonstrated to have adequate sensitivity 

(66–76 %) and specifi city (75–96 %) compared 
to a clinically assessed diagnosis (Busija, 
Hollingsworth, Buchbinder, & Osborne,  2007 ; 
Sacks et al.,  2005 ). 

 Although self-reports often lack diagnostic 
specifi city, they are meaningful from a popula-
tion perspective in that they frequently capture 
symptomatic disease and, because of unequal 
access to and use of health care providers to treat 
arthritis symptoms, likely capture burden more 
completely than relying on a patchwork of clini-
cal data for population estimates. Ascertaining 
arthritis prevalence by self-report is congruent 
with the reporting for many other diseases and 
conditions (e.g., asthma, heart disease), and case- 
fi nding questions that ask respondents to self- 
report a doctor-diagnosis of arthritis likely 
increase accuracy of the reports, i.e., improved 
specifi city and fewer false-positives for an actual 
arthritis diagnosis (Bolen, Helmick, Sacks, 
Gizlice, & Potter,  2011 ). The term “arthritis” 
describes more than 100 conditions; most of 
which are characterized by pain, aching, stiff-
ness, and/or swelling in or around the joints or 
elsewhere in the musculoskeletal system (Theis, 
Helmick, & Hootman,  2007 ). Due to the 
population- based emphasis of this chapter, 

Body Functions 
and Structures Participation Activity

Health Condition

Disorder or disease

Personal FactorsEnvironmental Factors

  Fig. 10.1    The World Health  Organization’s   International Classifi cation of Function, Disability, and Health (ICF)
(reproduced with permission)       
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“arthritis” refers to the case-fi nding defi nition 
described above; deviations from this defi nition 
are noted and/or cited. 

 Arthritis is a large and growing problem through-
out the world (Helmick et al.,  2008 ; Lawrence et al., 
 2008 ; WHO Scientifi c Group,  2003 ), and musculo-
skeletal and rheumatic diseases are recognized as 
the most common cause of morbidity globally 
(WHO Scientifi c Group,  2003 ). To defi ne and 
describe disability, function, and limitations for 
people with arthritis, this chapter is organized fi rst 
by describing major summary measures of disabil-
ity, specifi c functional limitations, and related men-
tal health measures among people with arthritis, 
followed by arthritis- attributable measures.   

    Major Summary Measures 
of Disability 

    DALYs, YLLs, and YLDs 

        Several   measures  have   been proposed to  capture 
  summaries  of   disability, particularly to  make 
  comparisons across conditions  and   populations. 
One of the most frequently cited measure, the 
DALY, has been especially promoted in the mul-
tiple iterations of the  Global Burden of Disease 
(GBD) Study   (Murray et al.,  2012 ). DALYs them-
selves are somewhat of a summary measure as 
they are derived by summing a measure of years 
of life lost (YLLs) and years lived with disability 
(YLDs) (Murray et al.,  2012 ). Given the gargan-
tuan undertaking of the GBD, it is understandable 
that only three (osteoarthritis, rheumatoid arthri-
tis, and gout) of the more than 100 conditions that 
comprise “arthritis” are examined and reported. 
In the most recent analysis, the examined muscu-
loskeletal conditions comprised 6.8 % of total 
DALYs, of which osteoarthritis alone accounted 
for 10 % (Murray et al.,  2012 ). Estimates for 2010 
indicated that gout, rheumatoid arthritis, and 
osteoarthritis globally produced 2 (95 % CI = 1–2), 
70 (54–88), and 249 (172–352) DALYs per 
100,000, respectively (Murray et al.,  2012 ). (For 
some context, these values were 174 (167–184) 
for breast cancer and 222 (186–268) for hyperten-
sive heart disease (Murray et al.,  2012 )).        

    ADLs/IADLs 

     Activities of daily living (ADLs)   and instrumen-
tal activities of daily living (IADLs)    actually rep-
resent summary measures of function and activity 
limitations and, for some IADLs, participation 
restriction, as defi ned by the ICF. ADLs are 
 broadly   defi ned as “basic tasks of everyday life” 
and represent activities such as bathing, dressing, 
transferring, using the toilet, continence, and eat-
ing; IADLs were subsequently developed to 
incorporate more activities necessary for inde-
pendent community living and include managing 
personal fi nances, preparing meals, shopping, 
getting around outside the home, doing house-
work, using a telephone, and taking medication 
(Wiener, Hanley, Clark, & Van Nostrand,  1990 ). 

 Most population-based US studies measuring 
ADLs or IADLs among people with arthritis 
have focused on older adults (Martin & Schoeni, 
 2014 ; Song, Chang, & Dunlop,  2006 ). Song et al. 
found that, even after adjusting for other risk fac-
tors, older adults (age ≥65 years) with arthritis at 
baseline had higher incidence of ADL disability 
compared with those without arthritis (9.3 % vs. 
4.5 %) over two years of follow-up, and that 
approximately 1-in-4 new cases of ADL disabil-
ity in the population were due to arthritis, with an 
adjusted population-attributable fraction of 23.7 
% (Song et al.,  2006 ). Another study examining 
causes of ADL and IADL disability in US adults 
between 1997 and 2010 found that  arthritis/rheu-
matism ranked second (behind back/neck prob-
lem) among adults ages 40–64 and fi rst among 
adults ≥65 years; importantly, in the younger 
group limitations increased over the study period 
(Martin & Schoeni,  2014 ). A recent Dutch study 
had very similar fi ndings in terms of ADL dis-
ability, including the greater emphasis on arthritis 
vs. back pain as a cause among older adults, and 
reported that high prevalence, moderately dis-
abling conditions, specifi cally arthritis, make the 
greatest contributions to population disability 
among older adults (Klijs, Nusselder, Looman, & 
Mackenbach,  2011 ). 

 There has been some criticism of ADLs/
IADLs as being too focused on narrow functional 
limitations at the expense of other important 
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areas of life that may have more meaning to some 
individuals (such as personal relationships), and 
broader evaluation of disability in advanced or 
valued activities beyond activities that are neces-
sary for survival or self-suffi ciency have been 
suggested (Katz,  2004 ).     

    Main Cause of Disability 

  Another source  of   general disability surveillance 
in the USA has been the  Survey of Income and 
Program Participation (SIPP)  . Over a period of 
15 years, three independent cross-sectional ascer-
tainments of the prevalence and causes of disabil-
ity among US adults were conducted through the 
SIPP by the U.S. Census Bureau. Each of these 
analyses demonstrated that arthritis or rheuma-
tism is the most common cause of disability, and, 
in the most recent of these analyses, the top three 
most common causes of disability were found to 
be (1) arthritis or rheumatism (8.6 million), (2) 
back or spine problems (7.6 million), and (3) 
heart trouble (3.0 million) (Brault, Hootman, 
Helmick, Theis, & Armour,  2009 ). 

  SIPP   used a broad and comprehensive set of 
questions to identify disability. Because of the 
breadth of the scope of disability as defi ned  by 
  SIPP, it is not possible to classify this measure in 
one of the ICF categories; the SIPP defi nition 
includes impairments, activity limitations, and 
participation restrictions, making it a thorough 
defi nition for surveillance and planning purposes. 
 Respondents   were classifi ed as having a disabil-
ity if they answered “yes” to at least one of the 
queried limitation categories: (1) use of an assis-
tive aid (cane, crutches, walker, or wheelchair), 
(2) diffi culty performing activities of daily living 
(getting around inside the home, getting in/out of 
a bed/chair, bathing, dressing, eating, and toilet-
ing) or instrumental activities of daily living (get-
ting around outside the home, taking care of 
money/bills, preparing meals, doing light house-
work, managing prescriptions, and using the tele-
phone), or specifi ed functional activities (seeing 
letters/words in newsprint, hearing normal con-
versation, having speech understood, walking 
three city blocks, climbing a fl ight of stairs, 

grasping objects, lifting/carrying 10 lb), (3) one 
or more selected impairments (learning disabil-
ity, mental retardation, other developmental dis-
ability, Alzheimer’s disease/senility/dementia, or 
other emotional/mental disability), or (4) limita-
tion in the ability to work around the house or at 
a job or business. Effects of temporary conditions 
(less than 5 months duration) were excluded. 
Individuals who reported any of these limitations 
(except those with only “use of an assistive aid” 
or “selective impairments”) were also asked 
“Which condition or conditions cause these dif-
fi culties?” and shown a list of 30 conditions from 
which they were asked to identify the cause of 
their disability. Respondents indicating more 
than one condition were asked to identify a main 
condition. 

 Arthritis or  rheumatism   was cited as the main 
cause of disability most often overall (19.0 %, 95 
% CI = 18.0–20.0), for men (11.5 %, 95 % 
CI = 10.3–12.7), and for women (24.3, 95 % 
CI = 22.9–25.7) (Brault et al.,  2009 ). Back or 
spine problems was the next most common cause 
of disability, cited by 16.8 %, which was statisti-
cally signifi cantly lower than for arthritis or rheu-
matism. The same is true for all remaining 
mutually exclusive reported causes, which ranged 
in prevalence from 0.2 % (AIDS or AIDS-related 
condition and, separately, speech disorder) to 12.9 
% (other) to sum to 100 % (Brault et al.,  2009 ).   

    Specifi c Functional Limitations 

  Surveillance of nine  specifi c functional limita-
tions   is also conducted in the USA through the 
 National Health Interview Survey (NHIS)  , which 
is an ongoing multistage, probability sample sur-
vey conducted by in-person interview representa-
tive of the civilian, non-institutionalized 
population (National Center for Health Statistics, 
 2009 ). These functional limitations would be 
considered activity limitations in the ICF frame-
work and are useful clinical targets for interven-
tion as many of them represent critical capacities 
for independent living. The prevalence of func-
tional limitations is high among people with 
arthritis. When the root question “By yourself, 
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and without using any special equipment, how 
diffi cult is it for you to …” was queried with a 
5-point scale ((1) Not at all diffi cult, (2) Only a 
little diffi cult, (3) Somewhat diffi cult, (4) Very 
diffi cult, (5) Can’t do at all) among respondents 
with self-reported, doctor-diagnosed arthritis, 
limitations restricted to responses of “very diffi -
cult” and “can’t do at all” ranged from 5.5 % 
(grasp/handle small objects) to 27.3 % (stand or 
be on feet for about 2 h) (Theis, Murphy, 
Hootman, & Wilkie,  2013 ). The remaining func-
tional limitations were stoop, bend, or kneel (27.2 
%), walk a quarter of a mile or three city blocks 
(21.0 %), push/pull large objects (e.g., living 
room chair) (18.2 %), climb up ten steps without 
resting (15.3 %), carry/lift something as heavy as 
10 lb (e.g., bag of groceries) (12.4 %), reach up 
over head (7.0 %), and sit for 2 h (9.8 %) (Theis 
et al.,  2013 ). Findings from this study also indi-
cated that slightly greater than 2-in-5 (43 %) 
adults with arthritis report at least one functional 
limitation (Theis et al.,  2013 ). The range of prev-
alence of functional limitations among people 
with arthritis, from 1-in-20 to 2-in-5, suggests 
substantial disability in many basic and neces-
sary activities for everyday life.   

    Mental Health Measures 

   Mental health  impacts   are important components 
of disease consequences and  the   study of disabil-
ity because of the complex relationship between 
mental and physical conditions, coping ability, 
pain perception, and interference with compli-
ance and responsiveness to treatment and self- 
management behaviors, such as physical activity 
(Burnett, Coverdale, Pickens, & Dyer,  2006 ; 
Dimatteo, Lepper, & Croghan,  2000 ; Graves, 
Scott, Lempp, & Weinmann,  2009 ; Lowe et al., 
 2004 ; McFarlane & Brooks,  1988 ; Parker & 
Wright,  1995 ; Rosemann, Laux, & Kuehlein, 
 2007 ; Scopaz, Piva, Wisniewski, & Fitzgerald, 
 2009 ; Soderlin, Hakala, & Nieminen,  2000 ). 
Specifi cally, functional disabilities among people 
with arthritis can be worsened by  depression   
(Rosemann et al.,  2007 ), and impaired mental 
health itself can increase disability and decrease 

quality-of-life and physical function (Crotty et al., 
 1994 ; Lowe et al.,  2004 ; McFarlane & Brooks, 
 1988 ; Parker & Wright,  1995 ; Rupp, Boshuizen, 
Dinant, Jacobi, & van den Bos,  2006 ). 

 For people with arthritis, symptoms often 
affect mood, and negative mental health impacts 
are common. For example, a nationally represen-
tative US study found that both serious psycho-
logical distress (as measured by the K-6 (Kessler 
et al.,  2002 ) and frequent anxiety or depression 
were signifi cantly and substantially higher in 
adults with arthritis compared with those without 
(5.6 % vs. 1.8 % and 26.2 % vs. 10.7 %, respec-
tively) (Shih, Hootman, Strine, Chapman, & 
Brady,  2006 ). The K-6, which measures non- 
specifi c serious psychological distress in popula-
tions and has been shown to discriminate 
DSM-IV cases from non-cases (Kessler et al., 
 2010 ), uses a six-question scale to assess how 
often in the past 30 days respondents felt each of: 
sad, worthless, nervous, restless, hopeless, and 
that everything was an effort (Kessler et al., 
 2002 ).  Frequent anxiety   or depression in this 
study was defi ned as a “yes” response to: “During 
the past 12 months have you been frequently 
depressed or anxious?” (Shih et al.,  2006 ). Shih 
et al. also found that, among adults with arthritis, 
younger age, recurrent pain, physical inactivity, 
functional or social limitations, comorbid medi-
cal conditions, lower socioeconomic status, and 
divorce/separation were signifi cantly associated 
with serious psychological distress. In fact, seri-
ous psychological distress was 6.5 times more 
prevalent in adults ages 18–44 years compared 
with those 65 years or older (Shih et al.,  2006 ). 
Because this study was cross-sectional in nature, 
the temporal sequence between functional or 
social limitations and serious psychological dis-
tress could not be assessed, but the strong, sig-
nifi cant relationship between them was 
established (Shih et al.,  2006 ). 

 Another nationally representative US study of 
adults with arthritis ages 45 or older found that 
one-third of respondents reported at least one epi-
sode of anxiety or depression, anxiety was signifi -
cantly more common than depression (31 % vs. 
18 %), and that most respondents with depression 
(84 %) also reported anxiety (Murphy, Sacks, 
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Brady, Hootman, & Chapman,  2012 ). This study 
used the Arthritis Impact Measurement Scales to 
assess anxiety and depression separately (Meenan, 
Mason, Anderson, Guccione, & Kazis,  1992 ). 
Importantly, conclusions from this study indi-
cated that, despite greater focus on depression 
among people with arthritis, anxiety is almost 
twice as common; due to the lack of a distinct pro-
fi le of people with arthritis reporting anxiety and/
or depression that all people with arthritis should 
be screened and treated for both conditions; and 
low prevalence of help-seeking for mental health 
among people with arthritis suggests unmet treat-
ment need in this area (Murphy et al.,  2012 ).    

    Health-Related Quality-of-Life 

    Health-Related Quality-of-Life (HRQOL)  , while 
not strictly  a   measure of disability, is a useful 
refl ection of how overall health states, and the 
absence of acceptable levels of health, infl uence 
perceived physical and mental health. Among 
adults ages 18 years or older, those with arthritis 
report fair/poor health, mean numbers of physi-
cally unhealthy, mentally unhealthy, and activity-
limited days in the past month substantially and 
signifi cantly more often than those without 
arthritis (Furner, Hootman, Helmick, Bolen, & 
Zack,  2011 ). For fair/poor health, 27 % of US 
adults with arthritis report this outcome com-
pared with only 12 % of those without arthritis 
(Furner et al.,  2011 ). For mean numbers of men-
tally unhealthy days (5.4 vs. 2.8), physically 
unhealthy days (6.6 vs. 2.5), and activity-limited 
days (4.3 vs. 1.4) adults with arthritis report 1.9, 
2.6, and 3.0 times more affected days, respec-
tively, than their non- arthritis counterparts 
(Furner et al.,  2011 ).     

    Social and Community Participation 
Restriction 

     Arthritis affects many important components of 
life, including social  participation   (Wilkstrom, 
Book, & Jacobson,  2006 ), which itself can be 
associated with well-being (Zimmer, Hickey, & 

Searle,  1997 ). Barriers imposed by the physical 
impairments of  arthritis   may cause  some   people 
with arthritis to reduce or cease  social    participa-
tion   and may lead to negative mental health con-
sequences and reduced quality-of-life (AIHW, 
 2008 ). While many individuals are able to alter 
their lives successfully to live with arthritis, it can 
cause tremendous interruptions for others. For 
example, many people with arthritis report giving 
up hobbies, social groups, and volunteer activi-
ties to accommodate their symptoms (Gignac, 
Coot, & Badley,  2008 ; Katz & Morris,  2007 ; 
Katz, Morris, Trupin, Yazdany, & Yelin,  2008 ; 
Prady, Vale, & Hill,  1998 ; Theis, Murphy, 
Hootman, Helmick, & Sacks,  2010 ). Frequent 
pain, which is common in under-managed arthri-
tis, is an “extremely demotivating and depressing 
condition” for both the individual and the friends 
and family with whom they try to engage (Prady 
et al.,  1998 ). Yelin et al. suggest that up to two- 
thirds of people with rheumatoid arthritis experi-
ence losses in social relationships, disrupted 
leisure activities, work limitations, and transpor-
tation problems as a result of the condition (Yelin, 
Henke, & Esptein,  1987 ). Effects on social con-
tact, limitations on family role, functioning, iso-
lation, and role alteration have also been 
demonstrated to be negative psychosocial conse-
quences of arthritis (Ryan,  1998 ). 

 Many of the consequences of arthritis on 
social and community engagement can be cap-
tured through the “participation” domain of the 
ICF. According to the WHO, participation is 
refl ected at the societal level and represents 
“involvement in a life situation,” while participa-
tion restriction represents “problems an individ-
ual may experience in involvement in life 
situations,” which can indicate diffi culties in such 
areas as visiting friends, leisure activities, and 
running errands (World Health Organization, 
 2001 ). Participation can be examined in a variety 
of domains that include engagement in interper-
sonal situations.    Social participation restriction 
(SPR) has been estimated at 1-in-9 or 11 % of US 
adults with arthritis (Theis et al.,  2013 ). SPR 
included limitations in shopping, going to movies 
or sporting events, and participating in social 
activities like visiting friends, attending clubs 
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and meetings, or going to parties (Theis et al., 
 2013 ). In this study, which took a comprehensive 
ICF approach to examining disability, severe 
joint pain and functional limitations were among 
the most strongly associated characteristics with 
SPR in multivariable-adjusted analyses (Theis 
et al.,  2013 ). 

 A separate study examining community par-
ticipation restriction among older adults (≥50 
years) with chronic conditions found that adults 
with fairly low prevalence conditions (e.g., 
stroke, serious psychological distress, neurologi-
cal conditions) reported generally high commu-
nity participation restriction (9–20 %), while 
individuals with high prevalence conditions (e.g., 
arthritis) had comparatively lower proportions of 
community participation restriction (5–10 %) but 
made up the greatest burden in terms of absolute 
numbers (~1 million per condition) (Theis & 
Furner,  2011 ). When arthritis was considered as a 
comorbidity, community participation restriction 
was reported by at least 10 % of respondents with 
all studied conditions, except hypertension (Theis 
& Furner,  2011 ). When queried about the per-
ceived environmental barrier causes of their 
restriction, people with arthritis often cited acces-
sibility (e.g., building design) and mobility barri-
ers (e.g., sidewalks/curbs) (Theis & Furner, 
 2011 ), illustrating the person–environment inter-
action perspective promoted by the ICF.      

    Arthritis-Attributable Impact 
Measures 

  National and state- specifi c   health surveillance 
systems in the USA have, in recent years, afforded 
the opportunity to examine specifi c arthritis- 
attributable impacts, sometimes as part of the 
monitoring of Healthy People 2010 and 2020 
national health objective initiatives 
(U.S. Department of Health and Human Services, 
 2010 ,  2013 ). Among these are several measures 
that can be considered to represent various 
aspects of disability among adults with arthritis 
and that refl ect impairments, activity limitations, 
and participation restriction in terms of ICF 
domains.  

    Arthritis-Attributable Work 
Limitation 

   An  important   Healthy People 2020 arthritis 
objective is to “reduce the proportion of people 
with doctor-diagnosed arthritis who are limited 
in their ability to work for pay due to arthritis” 
(U.S. Department of Health and Human Services, 
 2013 ). Arthritis-attributable work limitation 
(AAWL) is defi ned for Healthy People 2020 and 
U.S. public health  surveillance   purposes as a 
“yes” to “In this next question, we are referring to 
work for pay. Do arthritis or joint symptoms now 
affect whether you work, the type of work you 
do, or the amount of work you do?” Nationally, 
the prevalence of AAWL is 30 % among working- 
age (18–64 year old) adults with arthritis, which 
equates to 1-in-20 or 5 % of the entire US 
working- age population (Theis, Murphy, 
Hootman, Helmick, & Yelin,  2007 ). 

 Holding a job has valuable benefi ts in terms of 
identity, status, and feelings of self-worth and self-
esteem, while both a person’s economic situation 
and mental health can be adversely affected by 
joblessness (Prady et al.,  1998 ). Workforce partici-
pation provides opportunities to contribute pro-
ductively to society and to remain fi nancially 
independent (ABS,  2005 ). As described by 
Armstrong and Wilkie, workforce participation is 
necessary for individual prosperity and full par-
ticipation in society as well as being “central to 
identity, social roles, and social status” (Armstrong 
& Wilkie,  2009 ). On the other hand, being outside 
the labor force may have a negative impact on a 
person’s health (ABS,  2005 ). Burgard et al. estab-
lished via analysis of two longitudinal datasets that 
involuntary job loss is associated with signifi -
cantly poorer overall self-rated health and more 
depressive symptoms; moreover, among involun-
tary job losers whose job loss was for health-
related reasons, the declines in health are even 
more severe (Burgard, Brand, & House,  2007 ). 
Job loss also represents more than the loss of wage 
and non-wage economic benefi ts. It is the loss of a 
major social role and of on-the-job social networks 
(Burgard et al.,  2007 ; Hayes & Nutman,  1981 ). In 
addition, being unemployed is a stigmatized con-
dition in many countries, which brings the poten-
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tial of anxiety, insecurity, shame, and the worsening 
of psychological symptoms such as depression 
(Burgard et al.,  2007 ; Gallo, Bradley, Siegel, & 
Kasl,  2000 ). The high prevalence of AAWL among 
adults with arthritis puts them at greater risk for 
these negative outcomes and provides an impor-
tant target population for intervention.    

    Arthritis-Attributable Volunteer 
Limitations 

    Volunteering can be a  meaningful   personal pursuit; 
 particularly   for older adults, volunteering can also 
be a meaningful social role. Increased life satisfac-
tion, as well as  positive   changes in psychological 
and physical well-being, has been demonstrated to 
be associated with volunteering in longitudinal 
studies (Meier & Stutzer,  2004 ; Musick & Wilson, 
 2003 ; Pilliavin & Siegel,  2007 ; van Willigen, 
 2000 ). Some evidence suggests that “volunteering 
may be more benefi cial to older adults with func-
tional limitations” (Morrow-Howell, Hinterlong, 
Rozario, & Tang,  2003 ). Taken together, this evi-
dence suggests that limitations in the ability to vol-
unteer, particularly due to arthritis, may be a 
consequential marker of participation restriction, 
as defi ned by the ICF, in a population that already 
experiences excess disability and functional and 
activity limitations. It is also true that volunteers 
contribute substantially to the economy, with some 
estimates of volunteer output equal to 0.8–1.3 % of 
the gross domestic product (Pho,  2004 ), making 
volunteering a valuable social and economic good 
beyond personal benefi ts. 

 A study of middle and older age (≥45 years) 
US adults with arthritis found that 32.5 % of this 
population reported volunteering, of whom 
2-in-5 (40.5 %) indicated that arthritis limits the 
type and/or amount of volunteering that they do 
(Theis, Murphy, Hootman, Helmick, & Sacks, 
 2010 ). An additional 26.7 % of US adults ≥45 
years with arthritis reported that, while they do 
not volunteer, arthritis is their main barrier for 
not doing so (Theis et al.,  2010 ). Associations 
with arthritis-attributable volunteer limitations 
and arthritis as the main barrier to volunteering 
were largely intuitive. For example, the highest 

prevalence of arthritis-attributable volunteer lim-
itations and arthritis as a main barrier to volun-
teering was among those who were unable to 
work/disabled (70.1 % and 59.5 %, respectively). 
And, in multivariable-adjusted logistic regres-
sion models, poor physical function was the most 
strongly associated correlate with each outcome 
(AOR = 8.0 and 4.3, respectively) (Theis et al., 
 2010 ). A strength of this study was the ascertain-
ment of respondent attribution of arthritis impact 
on their volunteering activities, which provides 
consequential insight into how these individuals 
perceive effects of arthritis on their lives and par-
ticipation opportunities.     

    Arthritis-Attributable Activity 
Limitation 

   Verbrugge et al.  classifi ed    human   activities into 
three categories: (1) discretionary (e.g., socializ-
ing, leisure activities, volunteering, and activities 
for relaxation or pleasure); (2) committed (asso-
ciated with social identity and “principle 
 productive roles,” e.g., paid work, family care); 
(3) obligatory (required for self-suffi cient sur-
vival, e.g., activities of daily living, self-care, and 
hygiene) (Verbrugge, Gruber-Baldini, & Fozard, 
 1996 ). There is evidence that people with arthri-
tis often employ the adaptive strategy of reducing 
discretionary activities to conserve time and 
energy for committed and obligatory activities 
(Gignac, Coot & Badley,  2008 ; Katz et al.,  2008 ; 
Katz & Morris,  2007 ; Theis et al.,  2010 ). Whether 
by conscious choice or not, arthritis is known to 
reduce or restrict activities, including a range of 
what individuals consider “valued life activities” 
(Katz et al.,  2009 ; Katz & Morris,  2007 ). The 
most recent (2010–2012) national estimates indi-
cate that 42.3 % of US adults with arthritis report 
arthritis-attributable activity limitations, defi ned 
as “yes” to “Are you now limited in any way in 
any of your usual activities because of arthritis or 
joint symptoms? (Barbour et al.,  2013 ).” 

 Arthritis-Attributable activity limitations 
already affect 1-in-10 (9.8 %) of the ≥18-year- old 
population in the USA, an estimated 22.7 million 
people. Previous projections estimated that arthri-
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tis-attributable activity limitations would not 
affect that number of people until at least 2020 
(Hootman & Helmick,  2006 ). Therefore, the cur-
rent prevalence of arthritis- attributable activity 
limitations is outpacing projections and may 
reach the 2030 projected prevalence (25 million) 
much sooner than anticipated (Barbour et al., 
 2013 ; Hootman & Helmick,  2006 ). Because of 
the inclusive nature of the arthritis-attributable 
activity limitations question, it is not possible to 
determine whether respondents are reporting 
activity limitations, participation restrictions, or 
both, when viewed through the framework of the 
ICF; however, it is clear that substantial, popula-
tion-wide limitations due to arthritis are being 
reported. The rapidly increasing prevalence of 
these limitations suggests an unmet need in man-
aging arthritis and its symptoms to limit the extent 
of disability caused by the condition.    

    Arthritis-Attributable Interference 
in Routine Life Activities 

   Roles and  activities   that are important to people 
with chronic conditions are  getting   more atten-
tion from researchers, as are their effects on 
health and health outcomes (Ahlstrand, Bjork, 
Thyberg, Borsbo, & Falkmer,  2012 ; Gignac 
et al.,  2008 ; Katz et al.,  2009 ; Katz & Yelin, 
 2001 ). Expanding traditional clinical endpoints 
to more outcomes with patient-centered meaning 
and value is congruent with the 2012 Institute of 
Medicine (IOM) report  Living well with chronic 
disease: public health action to reduce disability 
and improve functioning and quality-of-life , 
which recommends greater emphasis on quality-
of- life measures among people with chronic con-
ditions and improving peoples’ capacity to live 
well over the life course (Institute of Medicine, 
 2012 ). The broad measure of arthritis-attributable 
activity limitations is described above. The mea-
sures that comprise arthritis-attributable interfer-
ence in routine life activities provide an 
understanding of arthritis-specifi c impacts on 
selected domains of activity, which can help both 
further characterize effects of arthritis and iden-
tify those in need of intervention. 

 In a population-based survey of adults ages 
≥45 with arthritis, a series of questions assessing 
arthritis-attributable interference in routine life 
activities was asked for the domains of: (1) 
household chores, (2) recreational and leisure 
activities, (3) social activities, and (4) shopping 
(Theis & Murphy,  2011 ). Response categories 
were “a lot,” “a little,” and “not at all.” At least 
some interference (a lot or a little) was reported 
by greater than half of respondents for each 
domain; interference was greatest for household 
chores (68 %) and recreation and leisure activi-
ties (65 %) (Theis, Brady, Helmick, Murphy, & 
Barbour,  2012 ). Overall, only 21 % reported no 
arthritis-attributable interference in routine life 
activities. These interferences were signifi cantly 
higher in women compared with men (42 % vs. 
31 %) but similar by age and race/ethnicity. 
Substantial arthritis-attributable interference in 
routine life activities (“a lot” of interference in 
one or more domain) was >50 % for several 
 subgroups, including those reporting severe 
arthritis- related fatigue (74 %), severe joint pain 
(68 %), anxiety (61 %), depression (68 %), and 
low confi dence in managing arthritis symptoms 
(65 %) (Theis et al.,  2012 ). These domains of 
routine life activities refl ect activity limitation 
and participation restriction under the ICF frame-
work and demonstrate substantial arthritis 
impacts in fairly nuanced life domains. As more 
patient-driven health outcomes gain in impor-
tance, disability in these areas should be recog-
nized and addressed more often.    

    Racial and Ethnic Disparities 
in Arthritis-Attributable Limitations 

    While arthritis  causes   substantial disability in 
terms of population impact, some racial/ethnic 
groups are affected disproportionately (Bolen 
et al.,  2010 ; Murphy et al.,  2011 ). 

 For example, based  on   national data, arthritis- 
attributable   work limitation, arthritis-attributable 
activity limitation, and severe joint pain were 
higher among Non-Hispanic blacks, Hispanics, 
and multiracial or other respondents with arthritis 
compared with Non-Hispanic whites with arthri-
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tis, despite sometimes lower population preva-
lence of arthritis (i.e.,. among Non-Hispanic 
blacks and Hispanics) (Bolen et al.,  2005 ). The 
magnitude of these differences was 7.0–13.3 per-
centage points higher for arthritis-attributable 
work limitations; 10.9–17.6 percentage points 
higher for arthritis-attributable activity limita-
tions, and 13.3–15.2 percentage points higher for 
severe joint pain among Non-Hispanic blacks, 
Hispanics, and multiracial or other respondents 
with arthritis compared with Non-Hispanic 
whites with arthritis (Bolen et al.,  2005 ). 

 Another study demonstrated that, while 
Hispanics have lower population prevalence of 
arthritis than Non-Hispanic whites or blacks, 
there is substantial variation in arthritis impacts 
among Hispanic subgroups (Murphy et al.,  2011 ). 
In this study, the prevalence of arthritis- 
attributable work limitations ranged from 33.9 % 
(Other/Multi-Hispanic subgroups) to 52.8 % 
(Dominican/Dominican American); prevalence 
of arthritis-attributable activity limitations ranged 
from 34.2 % (Cuban/Cuban American) to 50.8 % 
(Puerto Rican); and prevalence of severe joint 
pain ranged from 29.9 % (Other/Multi-Hispanic 
subgroups) to 46.1 % (Dominican/Dominican 
American) (Murphy et al.,  2011 ). 

 Quantifying differential impacts by racial/eth-
nic groups may be useful for planning interven-
tions and making concerted efforts to reduce 
disability and limitations in specifi c, dispropor-
tionately affected populations.      

    Interventions 

  Interventions are discussed in detail elsewhere in 
this book. However, it is worth mentioning here 
that clinical, public health, and policy interven-
tions are all relevant and useful tools for reducing 
disability and improving quality-of-life, func-
tion, and participation among people with arthri-
tis. As demonstrated in the fi ndings and 
summaries reported above, pain and poor physi-
cal function, while limitations in their own right, 
are strongly associated with and contribute to 
additional measures of  disability  , limitation, and 
participation restriction. Better management and 

pain control among patients with arthritis and 
more aggressive intervention intensity and timing 
for function preservation may result in substan-
tial health gains and reductions in disability 
(Theis et al.,  2013 ). Addressing modifi able envi-
ronmental barriers, improving clinical manage-
ment, aligning fi nancial and tax incentives to 
support efforts to remain in the workforce, and 
much broader and comprehensive use of 
evidence- based public health physical activity 
and self-management intervention programs are 
all promising strategies (Brady et al.,  2013 ; 
Brady, Jernick, Hootman, & Sniezek,  2009 ; 
Holland, Burström, et al.,  2011 ; Holland, Nylén, 
et al.,  2011 ; Theis et al.,  2013 ; Theis & Furner, 
 2011 ; Theis, Murphy, et al.,  2007 ).   

    Conclusion 

 As mentioned in the introduction, arthritis, by 
any defi nition, can be profoundly disabling, 
whether the metric is a specifi c functional or 
activity limitation, a general impact measure like 
ADLs, or the comprehensive concept of partici-
pation restriction. Beyond the individual, per-
sonal consequences of arthritis disability, there 
are considerable societal and economic impacts 
of arthritis as well. The unique contributions of 
arthritis and its symptoms to mental health, well- 
being, and quality-of-life are also important to 
remember in the context of disability estimates 
and questions about measurement and outcomes. 

 There will never be a single defi nition of dis-
ability. There will never be a conceptualization or 
framework of disability, no matter how well 
intentioned, that pleases everyone or meets 
everyone’s needs. That said, there will still be a 
very real need to describe and address health con-
dition consequences and to plan for and manage 
conditions like arthritis that threaten the lives 
people want and need to lead. This chapter has 
attempted to provide a broad overview of concep-
tions of arthritis disability and its impacts, using 
the ICF framework as a lens to understand how 
arthritis fi ts in across continuums of function, 
person–environment interactions, and the life- 
span. It is worth reiterating that good health and 
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quality-of-life are available to all, regardless of 
chronic conditions or functional status. It is worth 
charging clinicians, public health professionals, 
researchers, policymakers, individuals, and soci-
ety as a whole with taking a broad and compre-
hensive view of disability and taking steps to 
reduce, delay, and address it in order to promote 
physical and mental health for all.     
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           Introduction 

 Racism and social discrimination harm health 
(Krieger,  1999 ; Williams & Jackson,  2005 ). That 
is the conclusion to which  health disparities   
research has come over the last two decades 
based on the fi nding that in the United States, 
blacks, American Indians, and Latinos of all 
races suffer disproportionately from both chronic 
and acute illness (Williams & Jackson,  2005 ). 
According to the Centers for Disease Control and 
Prevention (CDC,  2015 ), American Indians who 
comprise 2 % of the US population, have the 
highest  prevalence of   arthritis (25.2 %) of any 
racial or ethnic group in the United States 
(Dall’Era, Snipes, Cisternas, Gordon, & Helmick, 
 2014 ). The arthritis  prevalence   rate is 11.1 % 

among Latinos, compared with 19.4 % for non- 
Hispanic blacks and 23.8 % for non-Latino 
whites. Despite lower  prevalence of   arthritis, 
arthritis-attributable limitations are greater 
among non-Hispanic blacks (44.6 %) and 
Hispanics (43.2 %) compared to non-Hispanic 
whites (36.2 %). Blacks, American Indians, and 
Latinos also report a higher prevalence of activity 
limitations in work (almost 42 % for non-Latino 
blacks) and more severe pain than do non-Latino 
whites with arthritis (CDC,  2015 ). 

 Black, American Indian, and Latina women 
also experience higher morbidity and mortality 
from autoimmune diseases such as  Systemic 
Lupus Erythematosus (SLE)   (Alarcón et al., 
 1999 ; CDC,  2013 ;  Society for Women’s Health 
Research ) that, in 90 % of cases, includes some 
acute or severe arthritic infl ammation and resul-
tant activity limitation. 1  Among black women in 
the United States,  SLE   incidence is almost eight 
times that of the general population (8.1–11.4/
100,000 population per year) 2  and Latina, 
American Indian, Native Hawaiian, and Asian 3  

1   SLE affects women disproportionately (8 women:1 man) 
and is usually diagnosed during women’s child bearing 
years (ages 15–45) (Domino,  2011 ). 
2   Caucasian men have the least common  incidence of SLE 
(0.3–0.9/100,000 per year) (Domino,  2011 ). 
3   The fourfold increase in risk for Native Hawaiian and 
Asian women was found for Hawaii only. 
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women have almost four times the risk of 
diagnosis when compared with Caucasian women 
(Domino,  2011 ; Nass,  2001 ; Richards,  2003 ). 

 The reasons for this increased risk and sever-
ity among Black, American Indian, and Latino 
arthritis patients have been examined in a range 
of studies, from genetic (Bomback & Gharavi, 
 2013 ; Molokhia et al.,  2003 ; Raman & Mohan, 
 2003 ; Tsao,  2003 ) and biomedical (Eudy, Vines, 
Dooley, Cooper, & Parks,  2014 ; Kim- Howard 
et al.,  2014 ; Schulman et al.,  1999 ) to environ-
mental (Williams, Watkins, Anderson, & Tumiel-
Berhalter,  2011 ) and sociocultural (Allen et al., 
 2010 ; González, Toloza, McGwin, & Alarcón, 
 2013 ). The search for the genetic underpinnings 
of  health disparities   for blacks and other minority 
groups has a long history in the United States. In 
the late nineteenth century, diseases from which 
blacks seemed to suffer disproportionately were 
deemed “black” diseases and were considered 
evidence of “inherent black frailty,” inferiority, 
and immutable elements of blacks’ evolutionary 
lot (Washington,  2006 ). However, the advent of 
 health disparities  research in the 1990s led to an 
exploration of social and cultural explanations 
for the disparate health outcomes seen between 
blacks and whites.    Public health research on 
 health disparities  reached a fever pitch in the late 
1990s and early 2000s following closely the eco-
nomic, political science, and sociological work 
on income inequality within and among countries 
and across social domains including employ-
ment, education, housing, health, and social strat-
ifi cation (Beckfi eld,  2004 ; Kawachi,  2000 ; 
Ryscavage,  1999 ; Sen,  1992 ). 

 In one of the earliest statements defi ning  the 
  health disparities movement, “Social Conditions 
as Fundamental Causes of Disease,” Link and 
Phelan ( 1995 ) assert that  socioeconomic status 
(SES)  , treated largely until that time as a con-
founding variable in risk factor-based epidemio-
logic research, must be evaluated contextually 
rather than tangentially if we are to understand 
the distribution of disease. In addition to contex-
tualizing, they suggest that researchers take into 
account the “fundamental causes” of disease, that 
is, factors that affect access to resources that pro-
mote health. These fundamental causes do not 

change despite the elimination of the mecha-
nisms that link these causes to disease (Link & 
Phelan,  1995 ). For Link and Phelan ( 1995 ), class 
(in conjunction with gender and race/ethnicity) is 
the most important “fundamental cause” of 
inequality in the United States, deserving of inde-
pendent attention by public health problem- 
solvers. They conclude:

  Specifi cally, if the social factor is a fundamental 
cause, one cannot claim to have accounted for its 
effects by having “explained” its association with 
the inclusion of intervening variables in a path or 
regression model. Second, to understand associa-
tions between fundamental causes and disease, 
medical sociologists need to examine the broader 
determinants of the resources that fundamental 
causes entail. This distinctly sociological enter-
prise will link medical sociologists to the broader 
discipline in a productive way as we seek to under-
stand how general resources like knowledge, 
money, power, prestige, and social connections 
are transformed into the health-related resources 
that generate patterns of morbidity and mortality. 
(Link & Phelan,  1995 , p. 88) 

   As a result of these theories and related 
research, national public health priorities turned 
toward testing and identifying the central aspects 
of class, gender, and race/ethnicity that are most 
relevant to addressing the health of disadvan-
taged groups in the United States (Link & Phelan, 
 2000 ; Marmot,  2004 ). At the federal level, in 
2003 at the request of the U.S. Congress, the 
Institute of Medicine (IOM)    of the National 
Academies of Medicine issued a landmark report 
on health inequalities called  Unequal Treatment: 
Confronting Racial and Ethnic Disparities in 
Health    Care    (Smedley et al.,  2003 ).  The   report 
was striking in that it shed light on disparities 
between racial and non-English speaking ethnic 
groups across a wide spectrum of health care 
including (but not limited to) treatment of cancer, 
cardiovascular disease, management of chronic 
diseases such as diabetes, referrals for a variety 
of tests, and mental health services. The report 
concluded that there are important differences 
between racial/ethnic groups in their rates 
of receipt of medical procedures, even when 
insurance status, income, age, and severity of 
conditions were comparable among patients. 
In addition to identifying multiple disparities in 
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health care,  the   IOM report highlighted the 
importance of considering access to health care 
as a multicomponent concept. Specifi cally, it 
described factors that contribute to disparities, 
such as features of health care systems and set-
tings, of physicians and the clinical encounter, 
and of patients. 

 In sum,  the   IOM report showed clearly that in 
the United States, racial and ethnic minorities 
received less optimal treatment and lower quality 
health services than did whites (Smedley et al., 
 2003 ). Later, in 2010, the  U.S. Department of 
Health and Human Services’ (DHHS)    Healthy 
People 2010 , “a long-term national agenda aimed 
at improving health in the United States” 
(National Research Council,  2004 ), named elimi-
nation of health disparities across gender, race, 
ethnicity, education, income, geography, and sex-
ual orientation as one of its two main goals. 4  
Interestingly, at the international level, the  Pan 
American Health Organization (PAHO)   also 
issued goals for the study and eradication of 
health inequalities based on poverty, education, 
ethnicity, and gender (Alleyne et al.,  2002 ). 
Finally, it is also widely understood that the ful-
fi llment of the  Millennium Development Goals 
(MDGs)   will require a concerted effort to address 
disparities in health (Busso, Cicowiez, & 
Gasparini,  2005 ).  

    Chapter Overview 

 Drawing from some of the levels of infl uence out-
lined in  the   IOM report, this chapter provides a 
discussion of disparities in health care among 
people with arthritis by focusing on the clinical 
encounter and patient factors. We fi rst describe 
groundbreaking research on physician bias (much 
of which focuses on cardiovascular disease). We 
highlight experimental studies and other novel 
methodologies that include conversation and 
interactional analyses. We then turn to classic 

4   The fi rst goal of  Health People 2010  is “to help individu-
als of all ages increase life expectancy and improve their 
quality of life” (U.S. Department of Health and Human 
Services,  2010 ). 

sociological concepts, including power, privilege, 
and stigma, as analytic tools for understanding 
these disparities. We propose that the interplay of 
power, prestige, and stigma create a thorny rela-
tionship between physicians and patients. Next, 
we highlight research and issues relevant to 
arthritis, with a particular focus on rheumatoid 
arthritis, osteoarthritis, and systemic lupus ery-
thematosus, common forms of arthritis for which 
a growing body of research exists on health dis-
parities. Finally, we conclude with research and 
policy recommendations. Although we acknowl-
edge the population differences inherent in the 
terms Black and African American, we use these 
terms interchangeably and in accordance with the 
terminology employed in the studies we cite. The 
same convention is adopted for the use of the 
terms Hispanic and Latino.  

    Research on Physician Bias 

    Experimental Studies 

 In this section, we highlight briefl y three notable 
biomedical and medical sociological health dis-
parities experiments that explored whether physi-
cians’ biases may account for differences by race 
in use of life-saving interventions. A fourth study 
(Armbrister,  2014 ), the only of its kind to focus 
on arthritis-related disease, is described later in 
the chapter. Given the strengths of experimental 
methods in drawing causal inferences, these stud-
ies merit mention. 

 To date, the most groundbreaking clinical 
work on the effect of racism, sexism, and clas-
sism on health has been conducted through stud-
ies of cardiovascular disease (CVD) and coronary 
heart disease (CHD) (Arber et al.,  2006 ; Ayanian 
& Epstein,  1991 ; Giles et al.,  1995 ; Schulman 
et al.,  1999 ). These studies fi nd that women and 
blacks often are overlooked as candidates for 
potentially life-saving interventions and receive 
lower quality care than whites. 

 In a novel study, Schulman et al. ( 1999 ) mea-
sured physicians’ propensity to refer patients 
for cardiac catheterization by patient race and 
gender. Patient confederates were presented to 
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physicians in video vignettes in which scripts 
and performances were strictly controlled and all 
patients had the same income, insurance cover-
age, and personality affects. Physicians were ran-
domly assigned to watch one of eight videos of 
“patients,” who varied only in age (middle-aged 
versus older), gender (male versus female), and 
race (Black versus White). The study found that 
physicians were least likely to refer black women 
for the procedure:

  our fi nding that the race and sex of the patient 
infl uence the recommendations of physicians inde-
pendently of other factors may suggest bias on the 
part of the physicians. However, our study could 
not assess the form of bias…. [it] may represent 
overt prejudice on the part of physicians or…could 
be the result of subconscious perceptions rather 
than deliberate actions or thoughts. Subconscious 
bias occurs when a patient’s membership in a tar-
get group automatically activates a cultural stereo-
type in the physician’s memory regardless of the 
level of prejudice the physician has. (Schulman 
et al.,  1999 , p. 625. 

   This study and others that followed underline 
the potential importance of the physician’s own 
personal characteristics (e.g., length of experi-
ence, medical specialty, race, gender, and person-
ality) in his or her decision-making process 
(McKinlay,  1996 ; McKinlay, Potter, & Feldman, 
 1996 ; Sabin et al.,  2009 ). 

 Using case vignettes, Sabin, Rivara, and 
Greenwald ( 2008 ) explored whether (1) quality 
of care would vary by patient race; and (2) 
strength of implicit race bias would be related to 
quality care for pediatric patients. The web-
based study, conducted with 95 pediatric faculty, 
fellows, and residents from one department at a 
research university, presented the Race Attitude 
Implicit Association Test (IAT); the Race and 
Compliant Patient IAT; and the Race and Quality 
of Medical Care IAT as measures of implicit dis-
criminatory beliefs. The IAT is a measure of 
unconscious bias. Participants were also asked 
to respond to two explicit bias items: “‘ My feel-
ings towards African Americans are …’ and ‘ My 
feelings towards European Americans are …’ 
( Answer options ranged from  0 = cold  to  
10 = warm) ”  (Sabin et al.,  2008 , p. 680). Finally, 
participants were presented with two of four 

possible pediatric case vignettes in which patient 
confederates were either African American or 
white. They then assessed whether treatment 
recommendations for pain control, management 
of  urinary tract infection (UTI)  , Attention Defi cit 
Hyperactivity Disorder, and asthma control var-
ied by patient race. Specifi cally, following the 
vignettes, participants were asked to indicate the 
appropriateness of a series of treatment options 
using a 5-item Likert scale that ranged from:  I 
strongly disagree, this is clearly the wrong treat-
ment option  to  I strongly agree. This is clearly a 
good treatment option . One of the treatment 
options included the ideal care for the case 
depicted, but none of the options represented 
negligent or inadequate care. 

 Their analyses revealed little evidence of 
overall implicit bias as measured by responses to 
the IAT tests administered. However, results indi-
cated mild implicit stereotypes about race and 
compliance skewed toward African Americans, 
who were conceived as more compliant than 
European American patients (76 % versus 19 %) 
and more likely to receive “preferred” medical 
care (88 % versus 0 %). In addition, the authors 
also found that for all cases except asthma care, 
participants identifi ed the ideal treatment recom-
mendation more frequently. In contrast to the ear-
lier work of Schulman et al. ( 1999 ), treatment 
recommendations did not vary by patient race 
except for management  of   UTI, for which ideal 
care occurred more often for African Americans 
than whites (Sabin et al.,  2008 , p. 681). The study 
concluded that the small sample size, use of a 
convenience sample, a physician sample skewed 
toward women, and the newness of the  Compliant 
Patient IAT  and the  Quality of Medical Care IAT  
may have infl uenced their fi ndings. In a similar 
2005 study, Sabin and Greenwald found that 
increasing pro-white bias scores of physicians on 
a measure of implicit attitudes about race were 
associated with less optimal recommendations 
for narcotic pain medication for black pediatric 
patients, but found no other signifi cant treatment 
associations (Sabin & Greenwald,  2012 ). 

 A third study by Green and Carney ( 2007 ) 
asked 202 internal and emergency medical resi-
dents in four academic medical hospitals in 
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Massachusetts and Georgia to consider a written 
patient vignette and photograph of a 50-year-old 
man suffering chest pain. Participants were asked 
to read the vignette and indicate whether they 
would recommend thrombolysis (clot busting 
techniques) and to specify the strength of their 
recommendation. Physician participants were 
then asked to comment on their patient’s personal 
characteristics (e.g., patient cooperativeness) and 
were given an explicit discrimination measure 
and three  Implicit Association Tests (IATs)  . The 
study found that physicians exhibited slight pro- 
white bias and that they indicated the need for 
thrombolysis equally between black and white 
patients. The authors emphasized that, given the 
large body of evidence of black men’s increased 
likelihood of coronary artery disease, equal treat-
ment constitutes a disparity. They also found 
that, compared to those with lower IAT scores, 
respondents with  higher   IATs (more pro-white 
bias) were less likely to recommend thromboly-
sis to black patients. In sum, two of the three 
studies described above found racial bias in phy-
sicians’ decision-making and stereotyping of 
patients.  

    Other Methodological Approaches 

 In complement to the results of the biomedical 
studies of physician decision-making, studies of 
patient perceptions of racial bias have also led to 
the conclusion that physicians’ implicit and 
explicit biases may play an important role in 
health disparities. For example, Berrios-Rivera 
et al. ( 2006 ) found that for the RA and SLE study 
participants both their ethnicity and physician’s 
communication style (the amount of information 
provided, sensitivity and patient-centeredness) 
were associated with satisfaction with the medical 
encounter. In explanation, Berrios et al. suggest 
that “perhaps physicians (and/or patients) have 
subconscious biases, stereotypes, perceptions, or 
misconceptions…that interfere with open com-
munication, empathy, and the development of 
trust” (p. 391). They base this hypothesis on the 
same studies of cardiovascular disease (CVD) and 
coronary heart disease (CHD) summarized above. 

 Cruz-Flores et al. ( 2011 ) reviewed the stroke 
care literature from 1972 to 2010 and found 
 differences in the burden of stroke risk and stroke 
care between racial and ethnic minorities in the 
United States and whites. The disparities include 
among the myriad explanations for these dispari-
ties patient mistrust and physician bias. They 
explain that “differences in socioeconomic status 
and insurance coverage, mistrust of the health-
care system, the relatively limited number of pro-
viders who are members of minority groups, and 
system limitations, may contribute to disparities 
in access to or quality of care” (Cruz-Flores et al., 
 2011 , p. 2103). 

 Another type of study, led by epidemiologists 
using some microsociological tools (e.g., conver-
sation and interaction analysis), has sought to 
examine physician–patient communication in 
depth. These studies analyzed differences in phy-
sicians’ interaction styles and behaviors with 
black and white patients, fi nding that many times, 
physicians’ conversations with black patients dif-
fered in content and quality from their conversa-
tions with white patients. Specifi cally, physicians 
were more likely to lecture black patients and 
“adopt a narrowly biomedical communication 
pattern with African Americans, a pattern associ-
ated with low satisfaction ratings for patients as 
well as doctors” (Ashton et al.,  2003 ).  

    Power, Prestige, and Stigma 

 The literature on social interactions in the medi-
cal encounter offers some explanation for physi-
cians’ behavior, implicating  power  imbalance 
and stigma as the main driver of continued health 
inequalities in medical treatment. Talcott Parsons 
( 1951 ), for example, presents illness not only as a 
biological phenomenon, but also as a social role 
(“sick role”) whose boundaries are dictated by 
social expectations. Specifi cally, the “sick role” 
is an expression of social deviance with the 
express purpose of exempting the sick person 
from her prescribed social duties for the duration 
of the illness, absolving her of responsibility for 
the illness. To perform the role successfully, the 
patient must additionally desire to get well, seek 
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professional help in recovering from the illness 
and cooperate with the prescribed treatment. 
In Parson’s conception, the power differential 
between physician and patient is needed to 
absolve the patient of her responsibility for 
accomplishing her duties. 

 Another branch of the power literature focuses 
on relations between patient and physician as a 
refl ection of traditional power structures (Conrad, 
 1992 ,  2001 ; Pappas,  1990 ; Todd,  1989 ), the 
“embodiment” of culture and the established 
moral order (Alexander,  1982 ; Farmer,  1992 ; 
Kleinman, Eisenberg, & Good,  1978 ; Krieger, 
 1999 ). Farmer ( 2005 ) views this “embodiment” 
as a refl ection of structural violence. Social con-
structionists legitimize explanations for disease 
based on the lived experiences of the sufferer that 
are often at odds with biomedical fi ndings and 
methods that purport objectivity (Taussig,  1980 ). 

 Swidler ( 1986 ) takes the analysis of social 
interaction and its manifestation in culture in a 
different direction—away from the power of indi-
viduals or groups and toward the power of culture 
itself. She analyzes the relationship between cul-
tural infl uence and action offering a view of cul-
ture as “a ‘tool kit’ of symbols, stories, rituals, 
and world-views which people may use to solve 
problems (Swidler,  1986 ). The tool kit imagery 
serves to emphasize that the organizing functions 
of culture are not uniform…but actors select rel-
evant tools to construct their behaviors. 

 Prestige and status are often used interchange-
ably to indicate “ the esteem, respect, or approval 
that is granted by an individual or a collectivity 
for performances or qualities they consider 
above average …[p]restige (negative or positive) 
may also be granted for  qualities  with which the 
individual is endowed at birth, such as nobility, 
membership in an ethnic group, or perhaps musi-
cal genius” (Goode,  1978 ). Prestige can also be 
earned by granting the “ right kind of approval”  
to others (i.e., learning from the response of those 
around us that we have reacted “correctly”). 

 At the same time as societies grant praise and 
esteem, they also remove it through dispraise and 
disapproval. Dispraise can be communicated 
through gesture, facial expression or verbally, 
and has perceptible effects. In fact, social psy-

chological studies show that the more an indi-
vidual’s identity falls below the norm set by those 
in interaction with him or her, the greater the 
 frequency  of any performance below the norm 
(Goode,  1978 ). This cycle spirals downward as it 
repeats, increasing the likelihood of receiving 
more direct dispraise and the probability that oth-
ers will join in the heaping on of disapproval. The 
repetition of low performance also increases the 
chance that “other sanctions or controls will be 
applied against the offender…[and] that the criti-
cism will contain moral overtones or be expressed 
in moralistic rhetoric; and that the critic will dis-
play anger” (Goode,  1978 ). Steele and Aronson 
( 1995 ) have termed this phenomenon stereotype 
threat, the feeling that one is at risk of confi rming 
stereotypes of one’s group and the consequent in- 
group underperformance when reminded of these 
stereotypes. 

 In sum, prestige (esteem) and its converse, 
disapproval, function to control and correct 
behavior, both of the criticized and of the group 
to whom the criticized belongs. In this social 
order, this type of negative control is applied 
inequitably: the more powerful (socially superior 
group) being less likely to receive strong overt 
sanctions than the less powerful (socially inferior 
group) (Goode,  1978 ). Furthermore, many times 
sanctions are based solely on stereotypes about a 
socially inferior group. For example, as Rubio 
and Williams ( 2004 ) assert, negative stereotypes 
about Blacks and other minorities “are likely to 
have profound implications in situations ranging 
from personal day-to-day interactions to public 
policy. Research on stereotypes indicates that the 
endorsement of negative racial stereotypes leads 
to discrimination against minority groups” 
(Rubio & Williams,  2004 ). 

 Closely related to the concepts of prestige or 
status is stigma, a phenomenon that occurs when 
the labeling of human differences results in nega-
tive stereotyping and the categorization of people 
into “us” and “them” (Link & Phelan,  2001 ). Not 
only do societies recognize and shy away from the 
stigmatized, they actively reduce the life chances 
of the stigmatized person (Goffman,  1963 ). 

 Kwate et al. ( 2006 )) and others argue that rac-
ism is a form of stigma for two reasons: (1) 
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“blackness” and black people are linked to a set of 
undesirable characteristics; and (2) the experience 
of residential and social segregation constitutes a 
de facto demarcation of “us” and “them.” Stigma 
is revealed in several pervasive, though neither 
necessarily logical nor consistent, stereotypes. 
These include among others: the ascription of 
inferior intellects to black people that “in school 
settings…underlies peer perceptions of undeserv-
edness, inequalities in educational placement, and 
attacks on affi rmative action”; the ongoing mes-
sage that black people, especially black men, are 
dangerous and prone to criminality; the percep-
tion of blacks as lazy and uninterested in work; 
that black people, especially black women, are 
servants; and are able to “withstand extremes of 
heat, physician labor, and pain.” Recent studies 
suggest the continued reliance on this latter ste-
reotype in medicine, as African Americans are 
still less likely than whites to be prescribed anal-
gesic medication (Heins et al.,  2006 ). Moreover, 
the application of these stereotypes in and of 
themselves can harm the health of African 
Americans as “stereotypes of African Americans 
fuel a moral economy that not only takes an intra-
psychic toll on Black minds, but also subtly inter-
weaves policies and practices that subordinate 
Black people” (Kwate & Meyer,  2011 ). 

 We propose that power, prestige, and stigma 
converge to create a thorny relationship between 
physicians and patients. Physicians, in a place of 
authority and thus greater prestige, have and are 
exhorted to gain the compliance of patients, per-
haps members of a stigmatized racial or ethnic 
group to which all manner of negative stereo-
types have been ascribed (Zola,  1972 ).   

    Research on Arthritis Populations 

 In the following sections, we provide an overview 
of two overarching classifi cations of direct and 
indirect causes of disparities in the sociocultural 
arm of arthritis, research in which issues of power, 
prestige, and stigma contribute to the creation 
and perpetration of health disparities—studies 
focused on patient-level factors (such as medical 
mistrust, adherence to medications, and health lit-

eracy) and research that highlights elements of 
the clinical encounter (focusing on physician 
biases in medication prescriptions and other 
forms of treatment). Given recent reviews of 
research on disparities in arthritis (see McBurney 
& Vina,  2012 ; McIlvane,  2009 ), we selected 
issues which we see as key for further research. 

    Patient Factors 

  Patient-level factors that have  been   measured to 
provide an explanation of disparities in SLE and 
forms of arthritis include: lack of compliance 
with drug regimens; inadequate or abnormal cop-
ing with illness; less frequent health care visits 
due to lack of private health insurance coverage; 
low educational attainment; family wealth and 
social capital (Alarcón et al.,  1999 ,  2004 ; Kim- 
Howard et al.,  2014 ; McIlvane,  2009 ; Ward et al., 
 2003 ). Among these factors, only poverty and 
insurance status have been found consistently to 
infl uence duration and severity of disease for 
black and Latino patients (González et al.,  2013 ).   

    Medical Mistrust 

   Among other patient- level   variables,  medical 
mistrust   emerges as key in the context of patient–
physician interactions and general satisfaction 
with health care. Medical mistrust stems from a 
variety of sources that include historic, salient 
cases of mistreatment of ethnic minorities, and 
racism and discrimination experienced in the 
health care system (Smedley et al.,  2003 ). 
Although the vast majority of research on these 
issues focuses on African Americans, there is 
growing evidence that Latinos report that racism 
is a signifi cant problem in health care, express 
concerns about being mistreated due to their eth-
nic background, and they are more likely than 
whites to believe that Hispanics receive poorer 
quality healthcare than do whites (Lillie-Blanton 
et al.,  2000 ). As the Institute of Medicine report 
notes, medical mistrust may create signifi cant 
problems in health settings: “if patients convey 
mistrust, refuse treatment, don’t adhere to or 
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comply poorly with treatment, providers may 
become less engaged in the treatment process, and 
patients are less likely to be provided alternative 
treatments and services” (Smedley et al.,  2003 , 
p.174). Thus, medical mistrust could lead to a 
vicious cycle in which physicians (consciously or 
unconsciously) provide less quality care, which 
serves to reinforce patient’s negative perceptions 
of the medical system. 

 Goodin et al. ( 2013 ) examined whether pain 
was associated with medical mistrust and racial 
discrimination in sample of 130 community- 
dwelling adults (67 African Americans, 63 non- 
Hispanic whites) with symptomatic knee 
osteoarthritis. Racial differences were found such 
that, relative to non-Hispanic whites, African 
Americans had more sensitivity to heat pain. In 
addition, they reported more racial discrimina-
tion and greater mistrust of medical research 
compared with non-Hispanic whites. Importantly, 
among African Americans but not whites, greater 
racial discrimination predicted lower heat pain 
tolerance. Mistrust of medical researchers did not 
signifi cantly predict heat pain tolerance for either 
racial group. The researchers concluded that 
racial discrimination may infl uence the clinical 
pain severity of African Americans via the noci-
ceptive processing of painful stimuli. 

 Although medical mistrust refers more 
broadly to general feelings of distrust of the insti-
tution of medicine, physician trust is another 
important but more narrow concept. Physician 
trust more narrowly encompasses patients’ per-
ceptions of their physicians. Few studies of 
arthritis populations focus on patient characteris-
tics and aspects of the patient–physician relation-
ship that predict trust in physicians. In their study 
of 102 patients (74 % of whom were Black or 
Latino) being treated in publicly funded hospitals 
in Houston, Texas for systemic lupus erythema-
tosus (SLE) or rheumatoid arthritis (RA) patients, 
Berrios-Rivera et al. ( 2006 ) found that ethnicity 
was associated with trust. Specifi cally, Black and 
Latino ethnicity predicted decreased trust of phy-
sicians. Moreover, a sex-by-race interaction indi-
cated that African American and Latino males 
reported lower trust in physicians than nonwhite 
females. Decreased trust was also associated with 

greater disease activity, as did decreased trust in 
the US health system. However, several physi-
cian interaction variables were associated with 
greater trust: doctors’ informativeness, sensitiv-
ity to concerns, and patient-centeredness. No 
other sociodemographic variables (age, educa-
tion, marital status) predicted trust. 

 Sleath et al.’s ( 2008 ) study of 1063 people 
with arthritis illustrates the importance of physi-
cian’s interactions with patients. A large propor-
tion of their sample (92 %) reported using  CAM   
for their arthritis. Of these, only about half 
(54 %) discussed  CAM   with their rheumatolo-
gist. Patient sociodemographic characteristics of 
age, education, and race did not predict CAM 
discussions, and neither did medical skepticism 
(defi ned as doubts about the ability of conven-
tional medicine to signifi cantly alter health). 
However, women, patients who used more types 
of  CAM  , and those who rated their rheumatolo-
gist as engaging in more participatory decision-
making style, were signifi cantly more likely to 
tell their physicians about their CAM use. 
Because a participatory style may lead patients to 
feel at ease, and facilitate communications with 
their rheumatologists, they are more likely to 
share important information about CAM and per-
haps other treatment issues openly with their 
physicians. These fi ndings are similar to those of 
Berrios-Rivera et al. ( 2006 ), who reported that 
patients’ willingness to disclose concerns was 
greater among those with physicians who used a 
patient-centered communication style. 

 Overall, it remains unclear the extent to which 
medical mistrust and physician trust impact 
patient–physician interactions and medical out-
comes among people with arthritis. The IOM 
concluded that despite levels of mistrust, minor-
ity patients express satisfaction with their health-
care providers, and that mistrust alone is not 
likely to lead minority patients to reject or refuse 
treatment or preventative care (Smedley et al., 
 2003 ). Research is lacking on these issues among 
people with RA. As McIlvane ( 2009 ) notes, more 
research is needed to better understand the expe-
riences and perceptions of Blacks and Latinos as 
they interact with health care providers and navi-
gate the health care system.    
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    Health Literacy 

  Given  the   importance of self-management in the 
rheumatic diseases, health literacy has emerged as 
an important concept.  Health literacy  , defi ned 
according to The Patient Protection and Affordable 
Care Act of 2010, Title V, refers to the capacity of 
individuals to obtain, communicate, process, and 
understand basic health information and services to 
make appropriate health decisions. Health literacy, 
however, encompasses more than simple compre-
hension of health- related material. It includes the 
capacity to act on health information (National 
Library of Medicine,  2015 ). 

 Quinlan et al. ( 2013 ) note that studies of 
patients  with    RA   report rates of low health liter-
acy ranging from 5 % to as high as 35 %. There is 
evidence that health literacy varies across SES 
and ethnic minority groups. For example, greater 
health literacy is associated with higher educa-
tion, white race, and younger age. After adjusting 
for potential confounders, there is also some evi-
dence that health literacy is associated with medi-
cation knowledge but not medication adherence 
in RA patients (Quinlan et al.,  2013 ). 

 Despite the importance of health literacy and 
its association with indicators of social disadvan-
tage, there is limited research on the relationship 
 between   health literacy and physical outcomes 
among people with rheumatic diseases. Only a 
handful of research has been conducted on this 
issue, most with small sample sizes. However, a 
large, recent study of over 6000 patients with RA 
recruited from the practices of over 800 rheuma-
tologists across the nation, found a signifi cant 
relationship between health literacy and better 
functional outcomes (Caplan, Wolfe, Michaud, 
Quinzanos, & Hirsh,  2014 ). In fact, the size of 
the association exceeded that of prednisone use, 
smoking history, and biologic agent use, and it 
was independent of education.   

    Drug Therapy and Adherence 

   Disparities  in   prescriptions for medications (dis-
cussed below) may account  for   some of the 
observed differences in disease outcomes 

between various groups. On the other hand, 
adherence to medications may vary by group. 

 There is some evidence of ethnic differences in 
adherence to medications, such that African 
American patients have lower adherence than 
whites. Overall, there is limited research examin-
ing differences in rates of adherence among racial/
ethnic groups (see McBurney & Vina,  2012 ). 

 African American and Latino patients report a 
variety of barriers to adherence. These include 
language diffi culties communicating with health 
professionals, cost, disease severity leading to 
missed appointments, diffi culties taking medica-
tions at specifi ed times, and perceptions that 
medications are toxic or harmful (see McBurney 
& Vina,  2012 ). In addition, low level of education 
and income, and side effects from medications, 
are associated with less adherence. 

 It would be important to further study the 
extent to which patient–physician relationship 
factors affect adherence to medical regimens 
among various ethnic/racial groups with arthritis. 
Relatively little is known about the association 
between adherence to drug regimens as a func-
tion of or reaction to health provider attitudes or 
actions (Walsh, Algert, & Rothfi eld,  1996 ).    

    Other Patient Factors: Treatment 
Preferences, Health Behaviors, 
and Psychosocial Variables 

    In this section, we have  focused   specifi cally  on 
  patient factors relevant to access to  and   quality of 
health care—medical mistrust and interactions 
with physicians, health literacy, and adherence to 
medications—which require further study. 
However, a wide literature exists on other patient 
or individual-level factors that could contribute to 
health disparities. For example, previous reviews 
and commentaries on health disparities point to a 
host of research on cognitive and psychosocial 
factors, including patient preferences (see 
Escalante,  2007 ; McBurney & Vina,  2012 ; 
McIlvane,  2009 ). In general, these studies show 
that even among samples with medical insurance, 
African Americans, and Latinos have lower 
 preferences for surgery than do whites. 
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As McIlvane ( 2009 ), notes, however, African 
Americans and Latinos may present with more 
severe symptoms and advanced disease prior to 
undergoing surgical procedures for arthritis. 

 Finally, we point readers to other chapters in 
this book that focus on socioeconomic status, dif-
ferences in health behaviors, and other psychoso-
cial factors, including stress that could play a 
role in producing disparities (Baldassari and 
Callahan).     

    The Clinical Encounter 

   Most studies of physician- level   factors in health 
disparities focus on issues  of   racial, ethnic, and 
gender discrimination because studies indicate 
that white physicians, compared to their counter-
parts of other races and ethnicities, report higher 
levels of pro-white bias (Sabin et al.,  2009 ). Bias 
against minority groups affects not only interper-
sonal interactions but may also support the subtle 
interweaving of policies and practices that infl u-
ence provider assessment and decision-making 
(Kwate & Meyer,  2011 ; Rubio & Williams,  2004 ). 

 These studies include indicators of discrimi-
nation, such as: communication style (verbal 
hostility; over-talking the patient and physical 
distance from the patient, language barriers) 
(Ashton et al.,  2003 ; Bradshaw, Tomany- 
Korman, & Flores,  2007 ); and racial or ethnic 
affi nity (race-concordance between patient and 
physician and empathy) (Drwecki, Moore, Ward, 
& Prkachin,  2011 ; Kaseweter, Drwecki, & 
Prkachin,  2012 ; Saha, Komaromy, Koepsell, & 
Bindman,  1999 ; Xu, Zuo, Wang, & Han,  2009 ). 
Other research explicitly explores the correlation 
between implicit or explicit bias assessed by 
available psychosocial measurement tools with 
medical decision-making (Suarez-Almazor et al., 
 2005 ). 

 Though nascent and thus less extensive than the 
cardiovascular literature on physician bias (Arber 
et al.,  2006 ; Green et al.,  2007 ; Schulman et al., 
 1999 ) and pain management (Staton et al.,  2007 ; 
Tate & Chibnall,  2014 ), the arthritis literature has 
developed around measuring physician- mediated 
differences in prescriptions for medications, and 

life-saving or quality of life enhancing interven-
tions, such as Total Joint Replacement (Cisternas, 
Murphy, & Helmick,  2009 ; Emejuaiwe, Jones, 
Ibrahim, & Kwoh,  2007 ; Suarez-Almazor et al., 
 2005 ) and treatment of solid organ involvement in 
SLE (Armbrister,  2014 ).    

    Prescriptions for Medications 

  McBurney and Vina’s ( 2012 ) review  of   ethnic 
and racial disparities in RA indicates that ethnic 
minorities and socioeconomically disadvantaged 
groups are less likely than whites and those 
of higher social status to receive medications, 
such as  disease-modifying antirheumatic drugs 
(DMARDs)  . For example, national data of all 
Medicare managed care plans indicate that rela-
tive to whites and nonwhites, those with low per-
sonal incomes, and residents of certain geographic 
regions (e.g., low-SES zip codes), were less likely 
to receive DMARDs (Schmajuk et al.,  2011 ). 

 Additional evidence from a study of patients 
in public and private clinics in Texas showed sig-
nifi cant delays in initiation  of   DMARD therapy 
(Suarez-Almazor et al.,  2005 ). For African 
American and Latino patients, there was a median 
of 7 years prior to receiving DMARDs compared 
to only 1 year for whites. 

 McBurney and Vina ( 2012 ) pointed to these 
patterns as evidence of a potentially disturbing 
cycle. Specifi cally,  inadequate treatment of RA   
may lead to further deterioration of health among 
populations who are already disadvantaged by 
their active RA.   

    Surgery and Other Treatments 

 Emejuaiwe et al.’s ( 2007 ) review of 9 studies on 
TJR indicates that African Americans and Latinos 
are less likely than whites to undergo  Total Knee 
Replacement (TKR)  , hip Joint Replacement (JR), 
and Total Hip Arthroplasty (THR). Furthermore, 
relative to whites, these groups are less willing to 
consider these procedures, perhaps due to higher 
incidence of familiarity with people who have 
reported poor experiences with TJR. The same 
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racial disparities  have been reported for the 
Medicare population (Cisternas et al.,  2009 ). 

 Suarez-Almazor et al. ( 2005 ) surveyed 198 
white, African American, and Latino patients 
with advanced knee osteoarthritis to assess their 
knowledge of  Total Knee Replacement (TKR)  , 
and to investigate whether their physicians had 
 recommended   TKR. African American and 
Latino patients had less knowledge of TKR and 
perceived the procedure as more risky than did 
white patients. They found no evidence of physi-
cian bias in recommendations  of   TKR. 

 Armbrister ( 2014 ) used face-to-face and 
internet- based instruments to survey 94 rheumatol-
ogists and used patient symptom vignettes and 
closed- and open-ended treatment questions to 
measure physicians’ bias and its relation to treat-
ment decisions for fi ctional  women   SLE patients 
presenting with symptoms of  lupus nephritis (LN)  , 
a fairly common organ involvement for people  with 
  SLE. The study question centered on how and 
whether decisions about medical treatment and 
follow-up differ among patients as a function of 
several variables: the patient’s race; the severity of 
symptoms; the physician’s perception of the 
patient’s personal characteristics (e.g., personality, 
mood); the physician’s demographic characteris-
tics; and the physician’s score on the discriminatory 
belief measures named above. Overall, this study 
did not fi nd evidence that physicians recommended 
less optimal treatment to black patients. However, 
given black women’s increased likelihood of 
 developing  End Stage Renal Disease (ESRD)   and 
to experience early mortality from  lupus nephritis 
(LN)   (Lea,  2002 ; Rivera et al.,  2009 ), the study 
concluded that a fi nding of no difference in 
 treatment between black and white patients may 
constitute an important treatment disparity. 

 To further explore disparities in treatment, 
patient–physicians interactions merit more 
research attention. As others have concluded, the 
relationship between medical provider and patient 
may serve to explain “disparities in the use of sur-
gical or other invasive interventions, in which 
trust and effective communication play a larger 
role in decision-making” (Saha,  1999 , p. 1718). 

 Though none of the studies reviewed in this 
section included physician-level factors in health 

disparities for arthritis and related illnesses, they 
have provided blueprints for policy, institutional, 
and personal reform.   

    Further Research and Policy 
Recommendations 

  Several of the physician-level studies have rec-
ommended the implementation of cultural- 
sensitivity training and  culturally   responsive 
institutional practices to improve physician–
patient communication and patient education 
around availability and effectiveness of treat-
ments such as TJR (Suarez-Almazor et al., 
 2005 ). The studies reviewed also recommend 
improvements in measurement of bias among 
physicians, as current measures may be dated 
and thus could either activate stereotype threat or 
promote vigilance that could lead to over-com-
pensatory behaviors among white physicians. 
For example, Schulman et al.’s ( 1999 ) study is 
now widely known in academic medicine. As a 
result, physicians’ bias may be either under- or 
overestimated. 

 Kwate also suggests that “future research 
should continue to specify the domain of observ-
ables for the construct of racism, and develop or 
refi ne [perceived racism] scale items to attend 
more closely to experiences of gendered stigma” 
(Kwate et al.,  2006 ). There is additionally a need 
to focus on women’s health outcomes as separate 
and different from men’s. The results of studies 
into diseases that affect men and women fairly 
equally show gender and racial bias in treatment 
recommendations (Arber et al.,  2006 ; Schulman 
et al.,  1999 ). However, this body of work focuses 
on the expressions of these disparities as though 
race and gender are mutually exclusive. Moreover, 
this research does not delve deeply into the inter-
sectional nature of race and gender in their fi nd-
ings. Thus, the specifi c experience of black 
women and other women of color with physician-
mediated health disparities has been overlooked. 
Future research should focus not only on under-
standing how health disparities function for 
women patients, particularly those with chronic 
illnesses that affect women disproportionately, 
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but also on the creation of methods to reduce dis-
parities specifi c to these diseases that go beyond 
cultural-sensitivity training. 

 At an institutional policy level, Armbrister 
( 2014 ) recommends that in the case of SLE, 
rheumatologists and family practitioners/general 
practitioners be required to justify reasons for not 
following guidelines in prescription and testing 
recommendations, like those spelled out for SLE 
(Yazdany et al.,  2009 ). Similarly, Bornstein and 
Emler suggest that the use of these types of 
accountability tools could improve health out-
comes for minority patients by “providing the 
most relevant and objective empirical informa-
tion available, and incorporating it with clinical 
expertise, test results and patient preferences, [so 
that] many of the biases associated with doctors 
relying too heavily on intuition and selectively 
attending to some information while ignoring 
other relevant information could be avoided” 
(Bornstein & Emler,  2002 ). Bornstein and Emler 
also recommend the use of decision analytic aids, 
often computerized, to improve physicians’ 
decision- making performance and reduce any 
possible differentiation between patients due to 
race, gender, or other personal characteristics. 

 Finally, 20 more years of research into health 
inequalities without the fi nancing and implemen-
tation of empirically based interventions will do 
little to reduce health disparities. The research 
community must translate the current body of 
studies into a working agenda for piloting models 
of physician-led disparity reduction programs. 
These programs should test the feasibility of the 
recommendations above: the use of accountabil-
ity systems; sharing of up-to-date empirical evi-
dence with clinicians; and the use of diagnostic 
aids. They should also employ a gender focus in 
their design: both physicians treating diseases 
common to the general population and those 
treating “women’s” illnesses need to understand 
the implications of both the physician’s interac-
tion style and the impact of the disease and its 
treatment on both women and men in order to 
make recommendations that will enhance com-
pliance (Granger et al.,  2009 ). Government pro-
grams in countries with national health systems 
and even the  U.S.’ Patient Protection and 

Affordable Care Act   (known also as “Obamacare”) 
afford optimal contexts in which to test the effec-
tiveness of these strategies.      
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            Introduction 

 For patients with  chronic illness  , seeking and 
receiving satisfactory healthcare can be 
extremely frustrating. This is particularly true 
for patients with rheumatic conditions due to the 
waxing and waning of symptoms and their debil-
itating effects on functional adaptation. 
Additionally, some of the primary symptoms 
that occur in these conditions such as chronic 
fatigue, numbness, and pain can be hard to quan-
tify and manage. In many instances, patients 
may experience diffi culty in adequately describ-
ing their symptoms, contributing  to   barriers in 
communication that may lead to misunderstand-
ings regarding the meaning of their symptoms 
and underlying psychological issues. A further 
complication in treating patients with arthritis is 
that they present with high rates of psychiatric 
comorbidity (see Chaps.   3    ,   4    ), particularly depres-
sion and anxiety. The primary focus of this 

chapter is to address the evaluation of depression 
and anxiety in the rheumatology setting. 

 In 2010, adults visited their physician’s offi ce 
an average of 3.9 times (United States Census 
Bureau,  2013 ). Moreover, 7 out of 10 visits to a 
primary care physician are for treatment of 
chronic illnesses (Chapman, Perry, & Strine, 
 2005 ). The average number of visits to a general 
practitioner increases for patients who present 
with psychological symptoms. Primary care 
patients with even  mild depression   have been 
noted to use healthcare services up to two to three 
times more than their non-depressed counterparts 
(Strosahl,  2001 ). The treatment of  psychological 
distress   in patients receiving medical care is criti-
cal for maintaining patients’ psychological and 
physical well-being. Importantly, depression, 
psychological stress, and defi cient coping skills 
have been shown to increase the risk for early 
morbidity, mortality, and relapse among patients 
with chronic illness (Fawzy et al.,  1993 ; Frasure- 
Smith,  1991 ).  

    Prevalence of Depression 
and Anxiety in Arthritis 

   Depression and anxiety  are   highly prevalent in 
arthritis populations.  Estimates   of depression 
range from 20 to 54 % in patients with systemic 
lupus erythematosus (SLE), 10 to 46 % in patients 
with rheumatoid arthritis (RA), and 10 to 46 % in 
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patients with osteoarthritis (OA) (Blixen & 
Kippes,  1999 ; Isik, Koca, Ozturk, & Mermi, 
 2007 ; Keefe et al.,  2002 ; Söderlin, Hakala, & 
Nieminen,  2000 ; Somers, Kurakula, Criscione‐
Schreiber, Keefe, & Clowse,  2012 ; Tayer, 
Nicassio, Radojevic, & Krall,  1996 ). Additionally, 
   RA patients are twice as likely to experience 
depression compared to the general population 
(Kojima et al.,  2009 ). 

 Anxiety has been reported in approximately 
20–30 % of individuals with arthritis (Ødegård, 
Finset, Mowinckel, Kvien, & Uhlig,  2007 ; 
Söderlin et al.,  2000 ; VanDyke et al.,  2004 ). A 
longitudinal study assessing the 10-year progres-
sion of disease activity, depression, anxiety, and 
pain in a sample of patients  with   RA indicated 
that depression and elevated pain were associated 
with increased anxiety over time (Ødegård et al., 
 2007 ). Over 30 % of participants had clinically 
signifi cant levels of pain, depression, and even 
greater levels of anxiety (Ødegård et al.,  2007 ). 
In a sample of 80 patients with RA, 70.8 % 
reported symptoms of anxiety and depression; 
41.5 % met criteria for a diagnosis of depression, 
and 13.4 % met criteria for a diagnosis of anxiety 
(Isik et al.,  2007 ). The prevalence of depression 
is elevated for individuals with arthritis and 
deserves appropriate assessment and intervention 
for successful patient-centered care. 

 In arthritis and several other chronic disease 
patient populations, depression and anxiety have 
been found to contribute to a variety of negative 
health outcomes. Both disorders demonstrate a 
positive, linear relationship with C-reactive pro-
tein levels, indicative of increased infl ammation 
and with higher perceived pain (Kojima et al., 
 2009 ). Individuals  with   RA experiencing current 
depressive symptoms are more likely to experi-
ence increased pain, and those with a previous 
history of major depression are at even higher 
risk for having pain (Fifi eld, Tennen, Reisine, & 
McQuillan,  1998 ; (Keefe, Abernethy, & 
Campbell,  2005 ). Daily diary-based assessments 
of pain, coping, and mood in a sample of women 
and men with arthritis indicated that patients with 
RA reported 42 % more pain than patients with 
OA, related to mood and coping changes (Affl eck 
et al.,  1999 ). Furthermore, mood disturbance  in 

arthritis   has been linked to increased fatigue, 
increased disability, and lower quality of life 
(Nery et al.,  2007 ; Nyklíček, Hoogwegt, & 
Westgeest,  2015 ; Somers et al.,  2009 ; Stebbings, 
Herbison, Doyle, Treharne, & Highton,  2010 ). 

  Depression in   rheumatic disease is associated 
with poor medical adherence, more emergency 
room visits, and higher medical costs (DiMatteo, 
Lepper, & Croghan,  2000 ; Egede, Zheng, & 
Simpson,  2002 ; Julian et al.,  2009 ; Mcnamara, 
 2007 ; Partridge et al.,  2008 ; Vermeire, Hearnshaw, 
Van Royen, & Denekens,  2001 ).  RA   specifi cally 
has been noted as the second most costly illness 
among all other chronic medical conditions 
(Ozminkowski, Burton, Goetzel, Maclean, & 
Wang,  2006 ). A review by Bruce ( 2008 ) indicated 
that depression is related to increased healthcare 
costs as a consequence of increased physician and 
hospital visits, medication expenses, missed 
work, and overall employer costs. 

  Depression and   anxiety in patients with 
 chronic illness   can lead  to   increased engagement 
in negative health behaviors and ineffective cop-
ing mechanisms (Bruce,  2008 ; Choi,  2013 ; Park 
& Gaffey,  2007 ; Lin et al.,  2004 ). A longitudinal 
study assessing a sample of patients with RA, 
conducted by Ang et al., concluded that comor-
bid depression resulted in twice the likelihood of 
early mortality (Ang, Choi, Kroenke, & Wolfe, 
 2005 ). This relationship could be potentially 
explained by lack of treatment adherence, 
engagement in negative coping mechanisms, 
increased disability, and increased disease activ-
ity. Together, these fi ndings emphasize the impor-
tance of screening and treating depression and 
psychological distress in patients with arthritis. 
The absence of screening and treatment protocols 
represents a major limitation in rheumatology 
care (Nicassio,  2008 ).    

    Challenges Involved in Evaluating 
Psychological Distress in Medical 
Patients 

  The burden of evaluating  and   treating mental 
health symptoms in medical patients is often 
assumed by primary care physicians. Many 
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patients with  mental health   concerns receive at 
least part of their treatment through their general 
practitioner (Wittchen, Muhlig, & Beesdo,  2003 ). 
The reduced stigma associated with visiting a 
primary care physician, lack of understanding 
regarding psychiatric disorders, or other barriers 
patients face regarding seeking mental health 
treatment may all be contributing factors. 
Accordingly, the prospect of patients getting spe-
cialized treatment from a mental health practitio-
ner may be quite low. 

 The time constraints faced by physicians in 
rendering clinical care may inhibit opportunities 
for addressing psychological distress. 
Furthermore, the organized interview structure 
most healthcare systems have adopted during 
patient encounters increases the diffi culty in 
developing and maintaining patient rapport. In 
order to establish a more organized and stream-
lined patient visit, medical professionals are 
being trained to follow preset algorithms and 
structured practice guidelines (Groopman,  2008 ). 
This linear framework includes initiating the ses-
sion, gathering information, a physical examina-
tion, ordering tests, analyzing results, formulating 
a hypothesis following data collection, providing 
an explanation, and planning and closing the ses-
sion (Epstein et al.,  2009 ; Groopman,  2008 ). 
However, while this strategy is effi cient for 
healthcare practitioners who must treat their 
patients under time pressures, this streamlined 
process may interfere with the capacity to evalu-
ate patients’ emotional functioning. With physi-
cian–patient interactions averaging approximately 
18 min, there is little opportunity for meaningful 
communication surrounding patients’ psycho-
logical status (Mauksch, Dugdale, Dodson, & 
Epstein,  2008 ). During the clinical interview, 
patients may leave clues about their current emo-
tional state, but rarely have an opportunity to pro-
vide a thorough narrative about their emotional 
experiences. Furthermore, when medical person-
nel hear the feelings expressed by patients, there 
may be little recognition or validation of those 
feelings (Platt & Hardee,  2013 ). In oncology set-
tings, for example, several studies have found 
that the psychological care of patients is insuffi -
ciently addressed or ignored (Mitchell, Hussain, 

Grainger, & Symonds,  2011 ; Okuyama et al., 
 2011 ; Rodriguez et al.,  2010 ; Söllner et al.  2001 ). 

 Listening intently and acknowledging and 
summarizing a patient’s experience are invalu-
able. Effective doctor–patient interactions con-
tribute to greater satisfaction with medical care, 
the ability to share pertinent information for an 
accurate diagnosis, follow advice, and adhere to 
the prescribed treatment (Ha, Anat, & 
Longnecker,  2010 ; Osterberg & Blaschke,  2005 ). 
Moreover, research has shown that effective doc-
tor–patient relationships may contribute to 
greater perceived control, the ability to tolerate 
pain, recover from illness, decreased tumor 
growth, improved daily functioning, and 
enhanced psychological adjustment (Eccleston, 
 2001 ; Gatchel, Peng, Peters, Fuchs, & Turk, 
 2007 ; Ha et al.,  2010 ; Holzemer et al.,  1999 ). 

 One of the most important steps in compre-
hensive medical treatment for individuals with 
rheumatic disease involves the ability to address 
the level of psychological distress frequently 
experienced by this population. How can suc-
cessful doctor–patient communication be pro-
moted with the goal of treating the whole patient 
effectively within the time-limited clinical inter-
actions that occur in the rheumatology setting? 
The initial approach to whole-person care begins 
with effi cient and time-sensitive screening tools 
that accurately identify depression and anxiety in 
this population (Murphy, Sacks, Brady, Hootman, 
& Chapman,  2012 ; Nicassio,  2010 ; Shih, 
Hootman, Strine, Chapman, & Brady,  2006 ; 
Stang et al.,  2006 ).  

    Evaluating Psychological Distress 
in Arthritis 

  Assessing levels of depression, anxiety, and dis-
tress may provide important information relevant 
to determining  patients’   overall quality of life and 
disease trajectory (Quinten et al.,  2011 ). Having 
an interdisciplinary team address the multifacto-
rial nature of distress symptoms may improve 
health outcomes and cost-effectiveness (Walker 
et al.,  2014 ; Whitmer, Pruemer, Nahleh, & Jazieh, 
 2006 ). Addressing psychological symptoms early 
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and providing effective treatment may lead to 
better quality of life and medical management 
(Holland et al.,  2013 ; Julian et al.,  2009 ). Through 
the early detection of emotional distress, open 
communication regarding a patient’s psychologi-
cal needs arises that allows for the implementa-
tion of psychosocial interventions by mental 
health specialists or, in some instances, by the 
medical team (Bidstrup, Johansen, & Mitchell, 
 2011 ; Davidson et al.,  2006 ; Holland et al.,  2013 ; 
Lichtman et al.,  2008 ; Meijer et al.,  2013 ; US 
Preventive Services Task Force,  2009 ). Screening 
measures that can detect elevated levels of anxi-
ety and depression are most benefi cial when 
combined with compatible intervention resources 
for managing patients presenting with distress 
(Bidstrup et al.,  2011 ; Carlson, Groff, 
Maciejewski, & Bultz,  2010 ; Lichtman et al., 
 2008 ). Clinic barriers for adopting  screening 
practices   include lack of resources, diffi culties 
implementing change to the traditional medical 
model, provider challenges, communication 
problems, and patient factors (Holland,  2004 ; 
Dolbeault, Boistard, Meuric, Copel, & Brédart, 
 2011 ; Jacobsen et al.,  2005 ; Whitmer, Pruemer, 
Wilhelm, McCaig, & Hester,  2006 ). 

 Procedural factors must be considered in order 
to be effective in screening psychological distress 
in patients with arthritis. Screening can theoreti-
cally lead to the inclusion of patients who experi-
ence distress that would otherwise be missed and 
only detected when severity of symptoms increases 
(Mitchell et al.,  2011 ). Alternatively, application 
of  screening tools   that lack sensitivity can lead to 
the inclusion of patients who experience “short-
lived” and expected levels of psychological dis-
tress that do not require treatment (Bidstrup et al., 
 2011 ). With the inclusion of patients experiencing 
subclinical levels of distress, referral resources 
can be misused. All patients screened for present-
ing distress do not need further psychosocial 
services (Meijer et al.,  2013 ).  Screening tools  , 
however, should not be relied on exclusively. It is 
essential that during the doctor–patient interac-
tion, doctors attend to the “whole” person, notic-
ing the patients’ presentation and being sensitive 
to the underlying clues patients provide when they 
do not explicitly share feelings. 

 Depression and anxiety have distinct symp-
toms that may be apparent through observation of 
patients’ clinical presentation. Knowing what 
symptoms to detect can be helpful in guiding 
physicians’ evaluations. More than half of outpa-
tient medical visits are for somatic complaints, 
many of which are associated with underlying 
depression or anxiety (Culpepper, Clayton, 
Lieberman, & Susman,  2008 ; Kroenke, Spitzer, 
Williams, Monahan, & Lowe,  2007 ). 
Unfortunately, physicians and patients some-
times engage in an unspoken understanding that 
physical symptoms are the only legitimate reason 
for help-seeking and treatment (Eisenberg,  1992 ). 
While many patients with depression or anxiety 
may feel more comfortable focusing on the 
occurrence of somatic symptoms, patients will 
more than likely answer questions about the pres-
ence of symptoms related to depression or anxi-
ety when they are queried. 

 The   Diagnostic and Statistical Manual of 
Mental Disorders,  Fifth edition (DSM-5)   lists the 
symptoms related to depression as including low, 
sad, or depressed mood for most of the day, nearly 
every day, loss of interest or pleasure in activities 
that were once enjoyable (anhedonia), signifi cant 
changes in appetite and/or weight that were 
unintentional, sleep disturbances, psychomotor 
agitation or retardation, fatigue or loss of energy, 
feelings of hopelessness, worthlessness or inappro-
priate guilt, and cognitive changes such as diffi -
culty thinking or concentrating, and recurrent 
thoughts of death or suicide. In order to be diag-
nosed with depression, the patient must experience 
at least fi ve or more of the symptoms for at least a 
2-week period. These symptoms also must refl ect a 
change from the patient’s baseline mood (American 
Psychiatric Association,  2013 ). Generally,  symp-
toms for anxiety   include excessive anxiety or 
worry (apprehensive expectation), diffi culty con-
trolling the worry, restlessness or feeling keyed up 
or on edge, being easily fatigued, diffi culty concen-
trating or the mind going blank, irritability, muscle 
tension (headache, intestinal discomfort, and ach-
ing of extremities), sleep disturbance, and the 
patient’s level of anxiety causes signifi cant distress 
in areas of daily functioning including relational, 
occupational, and social domains (DSM-5). 
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 While many  of   the symptoms of depression 
 or   anxiety will likely be shared by patients dur-
ing intake questions, observing the behavior of 
the patient during the interview is also impor-
tant. The more noticeable symptoms of unstated 
depression that may arise during an interaction 
with patients include tearfulness, appearing 
fatigued, a softer tone of voice (hypophonia), 
diminished prosody, shortened responses to 
questions, reduced facial expressions, reduced 
smiling, response themes of hopelessness and 
loss of control, diminished eye contact, and psy-
chomotor retardation which may be refl ected in 
the patient moving slower, demonstrating a 
slower reaction time or taking longer to respond 
to a question due to diffi culties thinking or 
reduced speech (Sobin & Sackeim,  1997 ). For 
some patients, psychomotor agitation may be 
evident, manifested as general restlessness, 
including rapid arm and leg movements and 
rapid and scattered speech. Patients with more 
serious depression may demonstrate inadequate 
self-care, which may be noticeable during the 
encounter in the form of a disheveled appear-
ance (i.e. unclean nails, wrinkled clothes, 
unkempt hair, body odor, etc.). 

 Anxiety may include symptoms that overlap 
with symptoms of depression as the disorders 
often co-occur. Symptoms specifi c to anxiety that 
may be noticeable during the interaction include 
excessive worry, avoidance, sympathetic arousal 
such as sweating, trembling or shaking, chest 
palpitations or pain, shortness of breath, and gas-
trointestional distress (Culpepper et al.,  2008 ). 

  Screening tools   are increasingly helpful in 
assessing patients’ current level of functioning 
during the clinical interview, but when many 
practitioners report fi nding screening question-
naires for mood disorders cumbersome and time- 
consuming (Arroll, Khin, & Kerse,  2003 ), taking 
the time to listen to patients as well as noticing 
any nonverbal clues that patients provide will 
provide important information about their current 
emotional state. There are actions that a clinician 
can take that will ease both the patient and the 
physician during the encounter, which take little 
to no additional time. For example, paying atten-
tion, listening well, and then providing patients 

with evidence and a brief verbal summary of 
what they reported demonstrate that they were 
heard (Platt & Hardee,  2013 ). 

 Doctors with better communication and inter-
personal skills are able to detect problems sooner, 
prevent medical crises and expensive, unneces-
sary interventions, and provide better support to 
their patients (Ha et al.,  2010 ). This may lead to 
higher quality outcomes and better satisfaction, 
lower costs of care, greater patient understanding 
of health issues, and better adherence to the treat-
ment process as a whole. Appreciating the 
comorbidity of anxiety and depression found in 
arthritis patients and knowing what to look for 
through effective clinical and interpersonal skills 
used in tandem with effi cient screening tools will 
allow the medical practitioner to be able to 
address the whole person and develop knowl-
edgeable and successful treatment plans. 

 A meta-analysis by Luoma, Martin, and 
Pearson ( 2002 ) assessing contact with healthcare 
professionals and individuals before death by 
suicide concluded that 58 % (range 42–70 %) of 
patients who committed suicide had seen a 
 primary care physician in the previous month and 
77 % (58–90 %) had seen a primary care physi-
cian in the last year. Using screening measures 
sensitive to mood symptoms and correlates of 
suicide can provide valuable information and tai-
lor interventions to prevent suicide and manage 
risk. Changes in mood are expected in popula-
tions with autoimmune disorders, at diagnosis 
and throughout the disease experience, and con-
sistent screening and follow-up are essential to 
ensure that patients’ needs are being met. 
Importantly, early screening and intervention can 
prevent worsening of mood symptoms. Even for 
patients who are not currently suicidal or experi-
encing severe mood symptoms, using a screening 
tool for psychological health can help identify 
patients for proactive intervention before symp-
toms develop further.  Screening tools   also may 
promote a discussion regarding mental health- 
related problems, which may be overlooked by 
both patients and providers due to stigma. 
Screening tools can facilitate a conversation of 
mental health-related concerns, normalizing the 
experience of patients with autoimmune diseases 
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and leading to the provision of direct and effec-
tive referrals for psychological and/or behavioral 
interventions (see Chap   16    ). 

 The following section reviews the most com-
monly used and validated measures for assessing 
depression and anxiety in medical settings that 
are applicable to patients with arthritis.   

    Assessing Depression 

    Patient Health Questionnaire-9 
   Developed for use in  primary   care  settings   for 
patients of all ages and medical diagnoses with a 
third-grade reading level, the PHQ-9 is a self- 
report measure with widespread use in acute and 
chronic conditions. A signifi cant  advantage of 
the   PHQ-9 is that its items align with diagnostic 
criteria for depression (Kroenke, Spitzer, & 
Williams,  2001 ). It comes in two versions, the 
PHQ-9 and the PHQ-2, which includes the fi rst 
two items (depressed mood and anhedonia). It 
has been found to be reliable with  α  = 0.89 and a 
sensitivity of 84 % and specifi city of 72 % 
(Mulrow et al.,  1995 ). It has been translated and 
widely used in languages including, but not lim-
ited to, Spanish, French, Arabic, German, Czech, 
Dutch, Russian, German, Hindi, Italian, Japanese, 
Portuguese, and Polish and takes about 5 min to 
complete. 

  Strengths. The   PHQ-9 is short, easy to admin-
ister and interpret, and is psychometrically 
strong. It directly corresponds with the diagnostic 
criteria for depression from the DSM-V, and 
therefore can be used to establish an interim diag-
nosis. It has been found to be reliable and valid 
across various cultures (Martin, Rief, Klaiberg, 
& Braehler,  2006 ; Monahan et al.,  2009 ; Wulsin, 
Somoza, & Heck,  2002 ). The scale is sensitive to 
change, with a change of fi ve points as an indica-
tor of signifi cant change in depression. It is free 
and publically available at   http://www.phqscreen-
ers.com/    . This measure is a great tool for clinical 
and research purposes. 

  Weaknesses. If the   PHQ-2 is administered and 
a score of 3 or greater is obtained, it should not be 
interpreted alone. Rather the entire PHQ-9 should 
be administered.    

    Center for Epidemiologic 
Studies-Depression 
    The CES-D scale is  a   20-item self-report  mea-
sure   designed to assess  depression   severity over 
the past week in the general population with at 
least a third-grade reading level and has also been 
used in clinical populations (Radloff  1997 ). 
Previous research has demonstrated high reliabil-
ity and internal consistency of  α  = 0.87, as well as 
high specifi city 88 %, and sensitivity 100 % 
(Beekman et al.,  1997 ). It assesses four factors of 
functioning, including depressed affect, positive 
affect, somatic problems, and psychomotor retar-
dation and takes about 10 min to complete. The 
measure has been translated into Arabic, Chinese, 
Dutch, French, German, Greek, Korean, Italian, 
Japanese, Portuguese, Russian, Spanish, Turkish, 
and Vietnamese. 

 Strengths. The CES-D is brief and easy to 
administer and score, with a recommended cutoff 
score of 19 as indication of clinically relevant 
depression, specifi cally in patient populations 
with chronic pain (Martens et al.,  2003 ; Turk & 
Okifuji,  1994 ). It comes in multiple versions, 
including a 9-item version designed for screening 
in arthritis patients (Martens et al.,  2006 ). This 
measure is also publically available and free to 
use at   www.chcr.brown.edu/pcoc/cesdscale.pdf    . 

 Weaknesses. The CES-D has a high false posi-
tive rate when using the cutoff score of 16 as rec-
ommended, and with 20 items, missing data are 
common. Use of shortened versions can help 
mitigate these diffi culties, but these versions may 
over-classify those with multiple health condi-
tions as depressed (Smarr & Neefer,  2011 ). While 
responses on the CES-D have not been shown to 
differ signifi cantly between cultural or ethnic 
groups (Roberts,  1980 ), it is important to note 
that the positive affect and interpersonal dimen-
sions of the scale have been received differently, 
particularly in some Asian cultures (Mui, 
Burnette, & Chen,  2002 ). It was also found that 
what Westerners might cite as psychological 
complaints, non-Westerners may attribute to 
somatic complaints (Mui et al.,  2002 ). This scale 
is not sensitive to change in scores over time and 
does not assess appetite, anhedonia, psychomotor 
agitation or retardation, guilt, or suicidality, 
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which are all diagnostic criteria for depression. 
Because it does not address all diagnostic crite-
ria, it is not optimal for making a diagnosis or for 
research purposes. Lastly, due to its high correla-
tion with measures for anxiety, it may not be spe-
cifi c for depression and may measure general 
distress instead.     

    Beck Depression Inventory-II 
    The BDI,    originally published in 1961, is a self- 
report scale created to assess depression over the 
past 2 weeks in patients aged 13 years and older 
with a fi fth-grade reading level and  has   undergone 
various revisions. The revisions were made to 
 improve   wording and to assess symptoms that 
corresponded with the DSM for a depressive dis-
order, including cognitive, vegetative, somatic, 
and affective symptoms (Beck, Rush, Shaw, & 
Emery,  1979 ). It has been validated for adult clini-
cal, psychiatric, and general populations. Research 
indicates a high reliability and internal consis-
tency of  α  = 0.92 for outpatient populations (Smarr 
& Neefer,  2011 ). It was also found to have a sen-
sitivity of 82 % and specifi city of 82 % in a study 
of primary care patients (Beck, Guth, Steer, & 
Ball,  1997 ). This measure is also available in a 
wide range of translations, Arabic, Chinese, 
Dutch, Finnish, French, German, Icelandic, 
Italian, Japanese, Persian, Spanish, Swedish, 
Turkish, and Xhosa. This measure can be used 
both clinically and for research purposes. 

 Strengths. The BDI-II is easy to administer 
and score with minimal training required and 
has high predictive validity (Smarr & Neefer, 
 2011 ). It can be self-administered or given 
orally, with a completion time of 5–15 min. 
Scores are determined by summing severity rat-
ings and using the recommended cutoff scores 
(0–13: minimal; 14–19: mild; 20–28: moderate; 
29–63: severe) to indicate severity of depres-
sion. It has been validated across many cultures 
(Ghassemzadeh, Mojtabai, Karamghadiri, & 
Ebrahimkhani,  2005 ; Kojima et al.,  2002 ). The 
BDI-II has been found to be sensitive to changes 
in depression (5-point change: minimal differ-
ence; 10–19: moderate; ≥20: large) in cross- 
cultural studies (Viljoen, Iverson, Griffi ths, & 
Woodward,  2003 ). 

 Weaknesses. The BDI-II is longer than other 
measures, consisting of 21 items. There have 
been concerns about overlapping symptoms with 
medical conditions and depression, thus con-
founding diagnostic formulations. Assessments 
of depression in elderly populations should 
include somatic complaints, but this practice may 
not apply for all populations (Norris, Arnau, 
Bramson, & Meagher,  2003 ). Caution should be 
used in interpreting scores to determine the etiol-
ogy of somatic complaints. While the BDI 
FastScreen for Medical Patients was developed 
to be a shorter measure for use in primary care, it 
requires the same amount of time to complete. 
The measure omits items related to somatic com-
plaints (Beck, Steer, & Brown,  2000 ). This mea-
sure is not available to the public and needs to be 
purchased from Pearson Assessments.     

    Geriatric Depression Scale 
    The GDS is a 30- item   self-report measure devel-
oped to assess  depression   symptoms in older 
adults and has been used to differentiate  between 
  depression and dementia. It is also available in a 
short form, consisting of only 15 items. Both for-
mats have been used widely in most  medical 
  populations and diverse populations. The mea-
sure assesses both affective and cognitive symp-
toms of depression. The GDS is psychometrically 
sound with a reliability of  α  = 0.94 (Yesavage 
et al.,  1983 ). The original form has a sensitivity 
of 77.4 % and specifi city of 65.4 %, while the 
short form has a sensitivity of 81.3 % and speci-
fi city of 78.4 % (Mitchell, Bird, Rizzo, & Meader, 
 2010 ). Versions are also available in Arabic, 
Chinese, Creole, Danish, Dutch, Farsi, French, 
French Canadian, German, Greek, Hebrew, 
Hindi, Hungarian, Icelandic, Italian, Japanese, 
Korean, Lithuanian, Malay, Maltese, Norwegian, 
Portuguese, Romanian, Russian, Serbian, 
Spanish, Swedish, Thai, Turkish, Vietnamese, 
and Yiddish. 

 Strengths. The GDS is well-studied in elderly 
populations, is easy to administer, and has strong 
psychometric properties. It is sensitive to change 
in depression with a notable change of 6–11 
points in arthritis patients (Radloff & Teri,  1986 ). 
The scale’s strong psychometric properties make 
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it a great option for research purposes. This scale 
offers a separate short form that consists of only 
15 items to reduce test-taking fatigue when nec-
essary. It is free to use and is available at   www.
Stanford.edu/~yesavage/GDS.html    . 

 Weaknesses. The validity of the GDS has been 
a cause for concern if used with patients under 65 
or over 85. It may also measure general distress 
rather than depression, as some of the items 
refl ect anxiety symptoms. The GDS has been 
shown to be reliable for assessing depression in 
those with mild neurocognitive disorders, but 
should be used cautiously with those with moder-
ate to severe cognitive disorders (Stiles & 
McGarrahan,  1998 ). This measure also should be 
used with caution when assessing patients from 
non-Western cultures as it has been noted that 
depression is viewed differently in elderly popu-
lations from varying cultures. The GDS may not 
account for these differences and, therefore, may 
not be as sensitive of a measure as it is in Western 
cultures (Chang,  1996 ; Jang, Small, & Haley, 
 2001 ). It does not assess somatic complaints 
common in elderly populations, so it would be 
necessary to evaluate the effects of depressed 
mood on their physical functioning, which could 
be essential in measuring depression in patients 
with arthritis.     

    Hospital Anxiety and Depression 
Scale-Depression 
    The HADS is a 14- item   self-report scale used 
to assess anxiety  and   depression in patients in 
 the   general medical  population   between the 
ages of 16 and 65 years old. The subscales are 
often used separately. Seven of the items mea-
sure cognitive and affective symptoms of 
depression (HADS-D); somatic items are not 
included. The depression subscale has been 
found to be internally reliable with  α  ranging 
from 0.82 to 0.90 (Bjelland, Dahl, Haut, & 
Neckelmann,  2002 ). It was also found that sen-
sitivity ranged from 56 to 100 % and specifi city 
ranged from 73 to 94 %. The scale has been trans-
lated into many languages, including, but not lim-
ited to: Arabic, Chinese, Danish, Dutch, Finnish, 
French, German, Hebrew, Hungarian, Italian, 

Japanese, Korean, Norwegian, Portuguese, 
Spanish, Swedish, Thai, and Urdu. 

 Strengths. The HADS-D has been widely used 
in various medical populations, is time-effi cient, 
requires no training, and is easy to administer and 
score with recommended cutoff scores for sever-
ity. It is easily divided to assess depression and 
anxiety separately. 

 Weaknesses. Research has demonstrated that 
the HADS contains items that are not culturally 
sensitive, i.e. “Sit at ease and feel relaxed”. Items 
such as these are anxiety-related, but in various 
cultures, may load onto the depression scale 
(Leung, Wing, Kwong, Lo, & Shum,  1999 ). 
Clinical judgment should be used when adminis-
tering this measure to culturally diverse patients. 
The HADS-D is only to be used as a screening 
tool for emotional distress and does not demon-
strate good predictive validity when making a 
diagnosis (Goldberg,  1985 ). This scale is avail-
able for purchase at   http://www.glassessment.co.
uk/health_and_psychology/resources/hospital_
anxiety_scale/hospital_anxiety_scale.asp?css=1    .      

    Assessing Anxiety 

   Beck Anxiety Inventory 
    The BAI is  a   21-item self-report  measure   aimed 
at assessing anxiety,    with a focus on somatic 
complaints (i.e., shaking, dizziness, feeling hot, 
etc.) rather than cognitive complaints of anxiety 
(i.e., excessive worry, rumination, etc.). It is reli-
able, with  α  = 0.94 (Fydrich, Dowdall, & 
Chambless,  1993 ). The BAI has varying specifi c-
ity and sensitivity depending on the cutoff score 
used. Using a recommended cutoff score of 10 
for mild anxiety, the BAI has specifi city of 45 % 
and sensitivity of 94 % (Kabacoff, Segal, Hersen, 
& Van Hasselt,  1997 ). It has been translated into 
many languages, including but not limited to: 
Spanish, French, German, African languages, 
and Norwegian. 

 Strengths. The BAI includes somatic symp-
toms of anxiety, is brief, easy to administer and 
score, sensitive to change, and can also be admin-
istered via a computer program. It has also been 
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shown to have good reliability across other cultures 
(Ulusoy, Sahin, & Erkmen,  1998 ; Wetherell & 
Arean,  1997 ). 

 Weaknesses. The BAI has not been validated 
in arthritis. Because it does focus on somatic 
complaints, there may be overlap of symptoms 
reported by chronically ill patients. This measure 
does not assess for cognitive symptoms of anxi-
ety, which can be essential for understanding 
patient needs and concerns, and therefore may 
need to be supplemented by other measures. It is 
not publically available and can be purchased at 
  www.pearsonassessments.com    .      

    General Anxiety Disorder-7 

    The GAD-7 is  a   self-report measure designed 
for,  and   validated with, medical patients  in   pri-
mary care settings. Although it focuses primarily 
on symptoms of Generalized Anxiety Disorder, 
it possesses suffi cient sensitivity, 82 % and spec-
ifi city 89 %, to assess general anxiety and has 
been validated in a diverse range of medical set-
tings in patients ranging in age from 15 to 95 
(Spitzer, Kroenke, Williams, & Lowe,  2006 ). It 
has been translated and validated in various 
other languages, including German, Turkish, 
Spanish, French, Filipino, Chinese, Greek, 
Hindi, and many others. 

 Strengths .  The GAD-7 is time-effi cient, easy 
to administer and score, and useful for assessing 
anxiety severity over time. It assesses for core 
criteria necessary for diagnoses, but should only 
be used as screener, indicating the need for fur-
ther clinical evaluation (Spitzer et al.,  2006 ). The 
GAD-7 has been validated for use in various cul-
tures (Garcia-Campayo et al.,  2010 ; Lowe et al., 
 2008 ; Ruiz et al.,  2011 ). Its strong psychometric 
properties make it an excellent tool for clinical 
and research purposes. It is free and publically 
available at   http://www.phqscreeners.com/
pdfs/03_GAD-7/English.pdf    . 

 Weaknesses .  This measure focuses on one 
type of anxiety disorder, generalized anxiety dis-
order, and may not be sensitive to the specifi c 
types of anxiety that can present differently in 
chronic pain populations.     

    Hospital Anxiety and Depression 
Scale-Anxiety 

    As previously mentioned, the HADS is a 14- item 
  scale used  to   measure depression  and   anxiety in 
the general medical population aged 16–65. 
Often, in arthritis populations the measure is 
split to measure depression and anxiety sepa-
rately (Julian,  2011 ). The seven items used to 
measure anxiety, referred to as HADS-A target 
symptoms of tension, worry, fear, panic, diffi cul-
ties in relaxing, and restlessness. The HADS-A 
has been found reliable as a separate scale with  α  
ranging from 0.84 to 0.90 (Dagnan, Chadwick, 
& Trower,  2000 ). The scale is translated into 
many languages, including but not limited to: 
Arabic, Chinese, Danish, Dutch, Finnish, 
French, German, Hebrew, Hungarian, Italian, 
Japanese, Korean, Norwegian, Portuguese, 
Spanish, Swedish, Thai, and Urdu. 

 Strengths. The HADS-A is brief, easy to 
administer and score, and is sensitive to change 
over time. It is commonly used in arthritis patients 
and provides an adequate measure of general 
anxiety in clinical populations. 

 Weaknesses. The HADS-A may not be valid 
in elderly patients and does not identify specifi c 
anxiety disorders (Julian,  2011 ). The anxiety 
subscale captured more depressed elderly 
patients than patients with anxiety and therefore 
may not have discriminant validity when used 
with the elderly (Davies, Burn, McKenzie, 
Brothwell, & Wattis,  1993 ). As previously men-
tioned, this scale should be used with caution in 
culturally diverse patients as some anxiety-
related items are not culturally sensitive (Leung 
et al.,  1999 ). This scale is available for purchase 
at   http://www.glassessment.co.uk/health_and_
psychology/resources/hospital_anxiety_scale/
hospital_anxiety_scale.asp?css=1    .    

   State-Trait Anxiety Inventory 
    The State-Trait Anxiety Inventory (Spielberger, 
 1983 ) is a 40-item self-report measure designed 
to measure  anxiety   in both the state form (defi ned 
as a current state of anxiety) and the trait form 
(defi ned as a general propensity to experience 
anxiety) in both adults and children. There are  20 
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  items in both the State and Trait anxiety subscales. 
The Trait Anxiety scale is widely used and has a 
high reliability ranging from  α  = 0.86 to 0.95 
(Spielberger,  1983 ). The measure is available in 
48 languages. 

 Strengths. This  measure   has been used exten-
sively in chronic pain patients and is useful in 
identifying patients more prone to anxiety. It is 
well studied, psychometrically sound, and thus 
great for clinical and research applications. 

 Weaknesses. Due to its length, this measure 
takes about 10 min to complete, which may 
make it a poor choice in a busy clinic environ-
ment. Because the T-Anxiety subscale identifi es 
pervasive traits, it is not as appropriate for use as 
the S-Anxiety when evaluating changes in anxi-
ety over time (Julian,  2011 ). This measure has 
been validated in many cultures, but there has 
been evidence to show that translated versions in 
some cultures result in higher anxiety scores. 
This may be due to translation issues, as demon-
strated by the tendency of monolingual patients 
to have higher scores than those who are bilin-
gual in English and their national language 
(Bergeron,  1983 ). Other cultural groups, such as 
the Japanese, that are more likely to inhibit posi-
tive feelings appear to have higher levels of anx-
iety on the STAI (Iwata & Higuchi,  2010 ). 
Lastly, this measure is not available publically 
and can be purchased at   http://www.mindgarden.
com/index.htm    .       

    Administration of the Screening 
and Referral Process 

   The major goals of the  screening process   are the 
following: (1) to ensure that all patients are 
screened, (2) to identify patients who are in need 
of psychological or behavioral treatment, and (3) 
to facilitate follow-up care to a mental health pro-
vider or a behavioral medicine specialist. 
Including all patients in the screening process 
promotes the view that screening is an integral 
component of the evaluation process and not the 
result of idiosyncratic transactions within the 
clinical encounter that may cause patients to feel 
stigmatized or self-conscious (Thombs et al., 

 2008 ). Importantly, the screening must include 
mechanisms  and   procedures for organizing and 
managing data and a referral process  to   enhance 
quality management for patients needing psycho-
logical treatment (Pignone et al.,  2002 ). Screening 
should occur at intake and during standard 
appointments and can be administered by nurses, 
medical assistants, or other trained professionals 
on the rheumatology team. Screening measures 
can be administered to patients in the waiting 
room or elsewhere in the medical offi ce prior to 
the medical appointment, provided that confi den-
tiality is maintained (Holland,  2004 ). This model 
of screening has been adopted in some oncology 
settings which have included the following ele-
ments: verbal dialogue in which nurses openly 
ask patients screening questions in instances in 
which patients may need assistance, a paper for-
mat in which patients complete the question-
naires themselves, or an electronic handheld 
tablet format in which patients complete ques-
tionnaires electronically which are automatically 
transported to the medical record (Carlson et al., 
 2010 ; Dudgeon et al.,  2012 ; Jacobsen,  2007 ). 

 Figure  12.1  outlines the essential components 
for a  screening   and a triage referral template.

   It is important for the medical team to stay 
connected and supportive with patients and fl ex-
ible through the implementation of the screening 
and referral process. While screening measures 
serve the purpose of objectively assessing depres-
sion and anxiety, addressing these symptoms 
with patients and the need for intervention will be 
most effective if patients are met with respect, are 
given the opportunity to take advantage of indi-
vidualized treatment plans, and are monitored 
consistently through follow-up. Importantly, 
while many screening measures have cutoff 
points that increase the odds of a psychiatric 
diagnosis, these data should not be used alone in 
determining the need for follow-up care. Other 
verbal information obtained during interactions 
with professionals performing the screening or 
the medical visit may suggest the need for addi-
tional evaluation and management. For example, 
patients may report problems with sleep, diet or 
family and work-related issues that are distress-
ing and merit clinical attention. Diffi culties of 
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Medical Assistant or Nurse administers screening measure in waiting room or 
during vitals assessment

Score does not meet
clinical significance:

Minimal Risk

Score does meet
clinical significance:

Moderate Risk

Provide psychoeducation:
• Risk factors for 

depression/anxiety 
symptoms over long term

• Discuss protective factors to 
alleviate symptoms: social 
support, exercise, relaxation, 
and psychoeducation

• Follow-up assessment in 2-3 
months 

Assess for suicidality:
• Ideation, plan, or attempt?

If symptoms persist or worsen
Re-asses with screening 

measures

Severe: 
• Plan or attempt 

present: Follow up 
with Emergency 
Department

• If safe: refer for 
further assessment

Non-suicidal and positive score 
of depression/anxiety symptoms 

Assess score for mild, moderate, 
or major depression/anxiety

Refer or consult with onsite psychosocial clinician for 
comprehensive clinical examination

Review with complete interdisciplinary team and patient to 
determine appropriate treatment: medication, 

psychological interventions, referrals needed, exercise, 
etc.(depression); stress management, relaxation techniques, 

referrals needed, etc. (anxiety)

Continue to monitor patient during follow-up physician 
appointment. Review with patient:

• Medication adherence
• Treatment adherence (Behavioral)
• Drug, psychological, behavioral treatment efficacy
• Unmet needs

Provide referrals: 
• address cost and insurance 
• contact information for provider 

Follow up assessment of depression/anxiety symptoms
(Note changes of symptom scores in chart and possible 

need for further referral or change in treatment)

   Fig. 12.1 Example procedure for assessing depression and anxiety within a rheumatology clinic       
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this nature are important to identify since they 
may compromise quality of life and interfere 
with medical treatment and adherence. 

 Several evidence-based interventions are 
available for managing depression, anxiety, and 
the diffi cult symptoms of arthritis. The screening 
and evaluation process plays a major role in iden-
tifying those patients who are in the greatest need 
for psychosocial care. Matching patients with the 
appropriate intervention is essential for the suc-
cessful improvement of symptoms. Chapters   13    , 
  14    ,   15    , and   16     of this text provide an overview of 
potentially effective interventions for arthritis 
patients. Importantly, the support and active 
involvement of the medical team is crucial to the 
screening and referral process and the adoption 
of integrated care in the rheumatology setting. 
While depression and anxiety create a signifi cant 
burden for many arthritis patients, these are very 
treatable disorders that must fi rst be identifi ed 
and evaluated as patients receive their medical 
care. Successful treatment requires coordinated 
treatment between mental health professionals 
and the rheumatology team and the willingness 
to broaden the focus of medical care.       
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Physical Activity and Psychosocial 
Aspects of Arthritis

Patricia Katz

13

The evidence is clear that physical activity and 
exercise offer health benefits such as improve-
ments in cardiovascular risk factors, reduction of 
obesity and metabolic syndrome, and reduction 
in cancer risk. For individuals with arthritis, it 
also offers reductions in pain and improvements 
in function. In addition, a great deal of evidence 
indicates that physical activity improves mood 
and reduces the risk of depression and cognitive 
impairment. While the majority of the evidence 
comes from studies in the general population, a 
substantial body of literature also comes from 
studies of individuals with rheumatic diseases. 
This chapter will review the evidence linking 
physical activity and exercise to psychological 
and cognitive well-being and then present infor-
mation to help practitioners guide patients in ini-
tiating physical activity.

 Exercise, Physical Activity, Physical 
Inactivity, Sedentary Time

Most physical activity interventions in the general 
population and in rheumatology have used struc-
tured exerciseprograms as the intervention. These 
programs have varied in content (e.g.,  aerobic 

conditioning, resistance exercise, stretching), 
level of supervision (e.g., group setting or unsu-
pervised), location (e.g., community center, gym, 
home-based), intensity (low, moderate, or vigor-
ous activity), frequency (number of sessions per 
week), and duration (length of sessions and length 
of program), but have in common that the pro-
grams were defined. More recently, less struc-
tured programs have been developed with the 
intent of increasing physical activity. These pro-
grams often focus on walking.

Observational and epidemiologic studies of 
physical activity have previously relied primarily 
on self-report. While there are a number of vali-
dated and widely used self-report measures, there 
is a general tendency for people to over-report 
their activity and exercise time. Over the last 
decade or so, the use of accelerometers or other 
activity monitoring devices has become more 
common in research, reducing the need for self- 
report measures. These devices can provide data 
on the amount of activity and METs1 or kilocalo-
ries expended, and often have other features.

1 MET refers to “metabolic equivalent of task,” and is 
used to express the energy cost of physical activities. One 
MET is considered the energy required for quiet sitting. 
Sample values: sleeping (0.9 MET), walking at 2.5 mph 
(2.9 MET), pushing a stroller (4.0 MET), running at 
6 mph (9.8 MET), jumping rope (12.3 MET). These are 
average values; actual METs vary by age, sex, height, 
and body mass (Matthews et al., 2012). Activity is 
often expressed as MET minutes, representing the time 
expended at a certain level of activity.
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Some studies have shifted focus from physical 
activity toward examining the impact of physical 
inactivity, or lack of moderate-to-vigorous activity 
(MVA) (Matthews et al., 2012; Pate, O’Neill, & 
Lobelo, 2008), and sedentary, or “sitting,” time 
(Bankoski et al., 2011; Owen, Healy, Matthews, & 
Dunstan, 2010; Owen, Sparling, Healy, Dunstan, 
& Matthews, 2010; Pate et al., 2008). 
Epidemiologic studies of self-reported sitting time 
estimate that US adults spend an average of 4.7 h 
per day sitting (Harrington, Barreira, Staiano, & 
Katzmarzyk, 2014). Researchers acknowledge, 
however, that this is probably an underestimate. 
Unlike many unhealthy behaviors, sitting time is 
greater among individuals with more education, 
probably reflecting the prevalence of increasingly 
sedentary occupations as education increases. 
Sitting time includes TV viewing, time in cars, 
and, in some studies, computer time. There is 
compelling evidence that sedentary time is an 
independent risk for mortality, cardiovascular dis-
ease, obesity, metabolic syndrome, and cancer, 
even after accounting for MVA (Bankoski et al., 
2011; Matthews et al., 2012).

The Centers for Disease Control and 
Prevention (CDC) has defined minimum stan-
dards for physical activity to improve health and 
reduce risk of disease: 150 min/week of moderate-
to- vigorous activity, or 75 min/week of vigorous 
activity (http://www.cdc.gov/physicalactivity/
everyone/guidelines/adults.html). Moderate- 
intensity activities are those that require 3–6 
METs, or an individual would rate as a 5 or 6 on 
0–10 scale of intensity. Vigorous-intensity activi-
ties require >6 METs. Converting the CDC rec-
ommendations to MET minutes yields about 600 
MET minutes per week.

 Physical Activity Levels in People 
with Rheumatic Diseases

While exercise was once thought to exacerbate 
inflammation and disease activity, it has now been 
recognized as safe and has been recommended for 
individuals with rheumatic diseases for several 
decades (Bennell, Dobson, & Hinman, 2014; 
Bennell & Hinman, 2011; Hochberg et al., 2012; 

Iversen, Brawerman, & Iversen, 2012; Stenstrom 
& Minor, 2003). Until recently, the majority of 
research on exercise in rheumatic diseases has 
been conducted among people with osteoarthritis 
(OA) and rheumatoid arthritis (RA). Exercise is a 
cornerstone of the management of OA symptoms 
and is recommended in all clinical guidelines, 
regardless of disease severity, pain, and functional 
status (Bennell et al., 2014). A recent Cochrane 
review (Hurkmans, van der Giesen, Vliet Vlieland, 
Schoones, & Van den Ende, 2009) reported no del-
eterious effects of aerobic training for persons 
with RA and concluded that exercise should be 
recommended for them.

In spite of recommendations, studies among 
individuals with rheumatic diseases have typically 
found low levels of physical activity (Mancuso, 
Perna, Sargent, & Salmon, 2011; Mancuso, 
Rincon, Sayles, & Paget, 2007; Semanik, Wilbur, 
Sinacore, & Chang, 2004; Sokka et al., 2008; 
Volkmann et al., 2010). For example, the 
QUEST-RA study including 5235 rheumatoid 
arthritis patients from 21 countries found that only 
13.8 % reported exercise ≥3 times/week (Sokka 
et al., 2008). Inactivity was higher among women, 
persons who were older, had lower education, 
were obese, had comorbidities, or had low func-
tional capacity, high disease activity, pain, and 
fatigue. The Osteoarthritis Initiative (OAI), a large 
population-based study of people with or at risk of 
developing osteoarthritis, measured physical 
activity by accelerometer over 7 days and found 
that 45 % of 1908 adults were inactive, 42 % 
insufficiently active, and only 13 % met physical 
activity guidelines (≥150 min of MVA/week), a 
proportion similar to that found in QUEST-RA 
(Sun et al., 2014). These results were confirmed in 
a systematic review that concluded that only a 
small-to- moderate proportion of individuals with 
hip and knee OA met current physical activity 
guidelines (Wallis, Webster, Levinger, & Taylor, 
2013). Physical activity has been less studied in 
other rheumatic conditions, but existing data sug-
gest similar trends (Kaleth, Slaven, & Ang, 2014; 
Katz et al., 2012; Swinnen, Scheers, Lefevre, 
Dankaerts, & deVlam, 2014).

In contrast, CDC surveillance studies report 
that 48 % of US adults meet current physical 
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activity recommendations (http://www.cdc.gov/
physicalactivity/data/facts.html)—a rate that is 
disappointing, but is still higher than among indi-
viduals with arthritis. It is important to consider 
that the inflammatory backgrounds of some of 
the rheumatic diseases, such as rheumatoid 
arthritis (RA), as well as their treatments, may 
magnify the negative effects of inactivity.

 Psychological Impact of Physical 
Activity

Studies of physical activity and psychological 
well-being have focused predominantly on 
depression. These studies have used measures of 
depressive symptoms, such as the Centers for 
Epidemiological Studies Depression scale 
(CESD), Beck Depression Inventory (BDI), 
Geriatric Depression Scale (GDS), or Hospital 
Anxiety and Depression Scale (HADS), as the 
primary measure of mood. Scores are often used 
to define “depression.” Actual diagnostic inter-
views to identify depression are used less often. 
Measures of positive mood states are rarely 
examined. There is evidence that physical activ-
ity and exercise interventions are beneficial in 
alleviating symptoms of anxiety, as well as 
depression (Anderson & Shivakumar, 2013), but 
anxiety has received less attention in rheumatic 
conditions, so will not be addressed here. This 
section focuses on studies of depression or high 
levels of depressive symptoms, and will use the 
term “depression” to refer to depressive symp-
tom scores meeting cut points.

 Physical Activity and Depression

 General Population
Observational studies have consistently found an 
inverse relationship between physical activity 
and depression. Two recent examples are from 
large epidemiological studies. Researchers exam-
ined 10 years of data on 2891 women in the Study 
of Women’s Health Across the Nation (SWAN) 
and found an incremental effect of physical activ-
ity (Dugan, Bromberger, Segawa, Avery, & 

Sternfeld, 2015). Compared to women who were 
inactive, women with activity below the CDC 
guidelines had 20 % decreased risk of depression 
over 10 years; women who met the CDC physical 
activity guidelines had a 52 % decreased risk of 
depression. A study of men found similar trends 
(Sieverdes et al., 2012). Compared to an inactive 
group, men in the low (1–499 MET min/week of 
leisure physical activity), medium (500–999 
MET min/week), and high (≥1000 MET min/
week) groups were 24, 51, and 51 % less likely to 
be depressed. Most of the benefit was seen by 
attaining at least medium-intensity activity levels 
(i.e., ≥500 MET min/week), which is roughly 
consistent with CDC guidelines.

From a slightly different perspective, physical 
inactivityand sedentary behavior, particularly time 
spent watching TV, also contribute significant risk 
for depression (Bruundsgaard, 2005; Poole et al., 
2011; Teychenne, Ball, & Salmon, 2010a, 2010b; 
Vallance et al., 2011). Sui and colleagues exam-
ined the longitudinal relationship between seden-
tary behaviors, specifically TV time and time spent 
riding in a car, and depression in a group of almost 
5000 adults (Sui et al., 2015). Over a mean follow-
up period of 9.3 years, 15 % developed depres-
sion. After adjusting for a variety of baseline 
factors including MVA, more than 9 h/week in a 
car (compared to <5 h), more than 10 h per week 
of TV time (compared to ≤5 h), and more than 19 
h of combined TV and car time yielded 28 %, 52 
%, and 74 % increased risk of depression, respec-
tively (Fig. 13.1). There was an important caveat 
to these findings—the increased risk was much 
greater among people who did not meet the rec-
ommended physical activity guidelines. In other 
words, adequate levels of MVA offered some pro-
tection from the potentially deleterious effects of 
sedentary behavior.

The evidence for sedentary time for computer 
and internet use is somewhat mixed, suggesting 
that such time may not be a strong risk factor for 
depression. There may also be a circular pattern 
between sedentary time and depression. Not only 
does sedentary time appear to increase the risk of 
depression, but depression may lead to further 
increases in sedentary time (Teychenne, Abbott, 
Ball, & Salmon, 2014).
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Physical activity and exercise interventions 
show positive effects on depression, and a num-
ber of reviews have been published summarizing 
study results. The American Psychiatric 
Association guidelines for treatment of patients 

with major depressive disorder cite physical 
activity as beneficial, particularly for individuals 
with co-occurring medical problems (American 
Psychiatric Association Work Group on Major 
Depressive Disorder, 2010). A review by Conn 

Fig. 13.1 Association between sedentary time (watching 
television and riding in a car) and development of depres-
sion. Adapted from Sui et al. (2015). The top panel shows 
the overall odds ratios and 95 % confidence intervals for 
risk of developing depression at 9.3 years of follow-up 
conferred by hours riding in a car, watching TV, and com-
bined time riding in a car and watching TV at the baseline 
assessment. The lower section shows the risk (odds ratios 
and 95 % confidence intervals) for respondents who did 

and did not meet CDC physical activity guidelines at the 
baseline assessment. Low, moderate, and high levels of 
sedentary behavior were identified based on tertiles within 
the distribution. For riding in a car, low <5 h/week, mod-
erate 5–8.9 h/week, high ≥9 h/week. For watching TV, 
low <5 h/week, moderate 5–10 h/week, high >10 h/week. 
For combined, low <12 h/week, moderate 12–18.9 h/
week, high ≥19 h/week
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reported that physical activity interventions 
reduced depressive symptoms, even among 
adults who were not clinically depressed (Conn, 
2010). Interventions ranged in duration, fre-
quency, and session length, but typically were 
designed as 30–60 min sessions, 3 times a week, 
for a mean of 62 sessions. Standardized mean 
effect sizes were 0.372 and 0.522 for supervised 
and unsupervised physical activity interventions, 
respectively. Meta-analyses of interventions for 
adults who were clinically depressed have shown 
larger effect sizes, ranging from 0.72 to 1.42 
(Conn, 2010). In a Cochrane review, exercise was 
associated with a greater reduction in depression 
than controls (standardized mean difference 
[SMD] −0.62, 95 % CI −0.81, −0.42) (Cooney 
et al., 2013; Cooney, Dwan, & Mead, 2014). A 
review by Teychenne concluded that both moder-
ate- and vigorous-intensity interventions were 
effective, and that both center-based and home- 
based interventions were effective (Teychenne, 
Ball, & Salmon, 2008).

In the most recent review of randomized con-
trolled trials of exercise interventions for depres-
sion, Stanton and Reaburn identified seven trials 
that met criteria for evaluation (included adults 
with depression diagnosed by DSM IV criteria or 
a validated depression scale; had an aerobic or 
resistance training program intervention of any 
duration; included a comparison group including 
pharmacotherapy, education, psychotherapy, 
other type of exercise [e.g., stretching], or no 
intervention; and used a validated depression 
scale as the outcome measure) (Stanton & 
Reaburn, 2014). The authors concluded that aer-
obic exercise programs at low-to-moderate inten-
sity, performed 3–4 times per week, with sessions 
from 30 to 40 min, and a program duration of at 
least 9 weeks were beneficial in treating depres-
sion. They also noted that program adherence 
rates varied from 50 to 100 %, which may be due 
to the exercise format (group vs. individual), type 
of exercise, exercise intensity, or some combina-
tion of these factors. One of the reviewed studies 
did find that their higher intensity exercise had 
lower adherence (Trivedi et al., 2011); however, 
that same study found that the higher intensity 
program had higher depression remission rates. 

An earlier study found effects on depression only 
for a higher intensity exercise intervention that 
was equivalent to the CDC public health exercise 
guidelines (Dunn, Trivedi, Kampert, Clark, & 
Chambliss, 2005).

Reviewing exercise interventions among indi-
viduals with a variety of chronic conditions, 
including chronic pain and fibromyalgia, Herring 
also found that exercise reduced depressive 
symptoms (Herring, Puetz, O’Connor, & 
Dishman, 2012). Larger effects were noted when 
baseline depressive symptoms were higher and 
physical activity levels were moderate or vigor-
ous (compared to low).

The effects of physical activity interventions 
on depression may be equivalent to the effects of 
psychological therapy and pharmacological treat-
ment. In the Cochrane review previously cited, 
seven trials compared exercise with psychologi-
cal therapy, and no difference was seen between 
the two interventions (SMD −0.03, 95 % CI 
−0.32, 0.26). Four trials compared exercise with 
pharmacological treatment, and again, no signifi-
cant difference was seen between the two types 
of interventions (SMD −0.11, 95 % CI −0.34, 
0.12) (Cooney et al., 2013, 2014).

 Rheumatic Conditions
The findings in general population studies are rep-
licated in studies of persons with arthritis. Kelley 
and colleagues conducted a systematic review of 
exercise intervention studies in rheumatic condi-
tions that targeted depression (Kelley, Kelley, & 
Hootman, 2015). To be included in the review, 
studies had to report randomized controlled trials, 
include an exercise-only intervention of at least 4 
weeks and a comparable control group, and include 
adults with osteoarthritis (OA), rheumatoid arthri-
tis (RA), fibromyalgia, or lupus. Interventions 
needed to be “community- deliverable,” defined as 
an intervention that could be performed in a com-
munity setting including home, recreation centers, 
and the like. Studies published from 1981 through 
2012 were included. A total of 29 studies were 
identified that met inclusion criteria, representing 
2499 participants (1470 in exercise interventions 
and 979 in  control interventions). The majority of 
studies (20 of 29, or 69 %) targeted individuals 
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with fibromyalgia, 5 targeted OA, 2 RA, and 1 each 
included participants with either RA or lupus or 
OA and RA (Fig. 13.2). The median length of the 
intervention periods was 16 weeks, with a median 
of 3 sessions per week, and a median of 30 min per 
session. For the majority of studies in which the 
information was included, the intensity of training 
was classified as moderate. Drop-out from exercise 
groups ranged from 0 to 50 %, with a mean dropout 
rate of 16.2 ± 12.5 %; dropout from control groups 
was similar, ranging from 0 to 46 %, mean 
14.1 ± 13.3 %. Interventions were both supervised 
and unsupervised, and took place in a variety of 
settings. Overall, the interventions demonstrated 
statistically and clinically significant reductions in 
depressive symptoms (SMD −0.42, 95 % CI −0.58 

to −0.26), an effect similar to those found in gen-
eral population studies. Because no clear evidence 
was found for a dose–response relationship, the 
authors suggest that the CDC physical activity 
guidelines are an appropriate starting point for 
activity recommendations.

 Why Might Physical Activity Influence 
Depression?
Interventions have provided evidence that physi-
cal activity may reduce depressive symptoms in 
rheumatic diseases indirectly through reduced 
pain and better function. More recent evidence 
suggests that activity may also affect depression 
through mechanisms that are especially relevant to 
rheumatic conditions, based on the increasing rec-

Fig. 13.2 Adapted from Kelley et al. (2015). The figure 
shows the point estimates (boxes) and 95 % confidence 
intervals (lines) for the reduction in depression conferred 
by the exercise intervention. The overall estimate of effect 

is shown by the red diamond. For comparison, the overall 
effect of exercise programs on depression in the general 
population, as estimated by Cooney et al. (2013), is shown 
as the blue diamond
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ognition that depression is a pro-inflammatory 
state. Physical activity can directly lower systemic 
inflammation. Individuals who are more active 
also tend to have lower levels of adipose tissue and 
to report better sleep, both of which are also linked 
to lower levels of systemic inflammation and have 
well-established links with depression. Figure 13.3 
illustrates potential pathways through which phys-
ical activity might influence depression. These 
pathways are interrelated—for example, pain can 
disturb sleep or increase fatigue, obesity increases 
systemic inflammation—so that physical activity 
may work through more than one pathway or may 
create synergistic effects.

There are additional effects of physical activity 
that are relevant to depression, such as effects on 
neurotransmitters in the brain and endorphins. 
These will not be discussed in this chapter because 
the effects are less specific to rheumatic condi-
tions, but the reader is directed to recent reviews 
by Eyre and Prakash (Eyre, Papps, & Baune, 
2013; Prakash, Voss, Erickson, & Kramer, 2015).

Pain. Higher levels of pain are consistently asso-
ciated with a greater risk of depression (Goesling, 
Clauw, & Hassett, 2013; Kroenke et al., 2011). 
Previous exercise interventions among adults 
with arthritis have generally shown reductions in 

pain (Baillet et al., 2010; Conn, Hafdahl, Minor, 
& Nielsen, 2008). In fact, exercise had effects 
comparable to cognitive behavioral therapy in 
improving global health assessments among 
patients with chronic widespread pain (McBeth 
et al., 2012). The effects of exercise on pain seem 
to occur regardless of the type of exercise or 
activity. For example, muscle strengthening with 
or without aerobic exercise was found to be 
effective for pain relief in knee OA (Tanaka, 
Ozawa, Kito, & Moriyama, 2013), and consistent 
participation in the Arthritis Foundation’s People 
with Arthritis Can Exercise (PACE) and Walk 
with Ease programs resulted in reductions in pain 
(Callahan et al., 2008, 2011). In fibromyalgia, 
accumulating at least 30 min of lifestyle physical 
activity through the day are associated with 
improvements in pain (Fontaine, Conn, & Clauw, 
2010), and people with fibromyalgia who are 
physically active appear more able to modulate 
pain (Ellingson, Shields, Stegner, & Cook, 2012; 
McLoughlin, Stegner, & Cook, 2011).

The reasons that exercise affects pain are less 
clear. There have been suggestions that exercise 
increases the production of endorphins, which 
inhibit the transmission of pain. There is also evi-
dence that exercise may modify central pain pro-
cessing (Walsh & McWilliams, 2014), and that the 
intensity of activity may influence pain sensitivity 
(Andrzejewski, Kassolik, Bzozowski, & Cymer, 
2010). In one study, meeting the CDC physical 
activity recommendations was associated with a 
reduction in experimentally tested pain sensitivity 
(Ellingson, Colbert, & Cook, 2012). Only actual 
levels of physical activity (i.e., activity measured 
with an actigraph), as opposed to self-reported 
activity, showed an association, and the strongest 
association, with lower pain thresholds was noted 
with accumulation of vigorous activity.

Function. Function may be one especially potent 
pathway through which activity affects mood. 
Williamson demonstrated the impact of activity 
restriction on development of depression 
(Williamson, 2000; Williamson & Schulz, 1992, 
1995). Among individuals with a range of chronic 
illnesses, exercise was shown to be most effective 
in reducing depressive symptoms when it also 
improved functional status (Herring et al., 2012).

Fig. 13.3 Potential pathways through which physical 
inactivity might influence depression
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In rheumatology, research has demonstrated 
that declines in functioning are strong predictors 
of subsequent onset of depression (Katz & Yelin, 
1995, 2001). The declines in function that appear 
most important to the development of depression 
are losses of discretionary activities that are val-
ued by individuals, particularly the loss of recre-
ational and leisure activities and social 
interactions (Katz & Yelin, 2001). In contrast, the 
type of functioning usually measured in rheuma-
tology, a lower level of functioning, is less pre-
dictive of the onset of depression (Fig. 13.4).

Physical activity can reduce functional limita-
tions and reduce the risk of onset and progression 
of disability. Using data from the OAI, Dunlop 
demonstrated that greater time in light-intensity 
physical activity, measured by accelerometer, 
reduced the risk of disability onset and progres-
sion (Dunlop et al., 2014). Additional data from 
OAI showed that being less sedentary was associ-
ated with better function (Lee et al., 2015). 
Individuals who participated in the Arthritis 
Foundation’s PACE and Walk with Ease pro-
grams experienced improvements in function 

Fig. 13.4 Relationship of functional decline, measured 
by the Health Assessment Questionnaire (HAQ), and 
valued life activity (VLA) loss with subsequent onset of 
depression. Valued life activities (VLAs) are the wide 
array of activities that are important to people. They 
range from self care to household tasks, family care, and 
work, to social and recreational activities (Katz, Morris, 
& Yelin, 2006). The VLA Disability scale asks respon-
dents to rate the amount of difficulty they have in 26 
specific activities. A short version of the VLA has also 
been developed (Katz et al., 2011). The Health 
Assessment Questionnaire (HAQ) was developed to 
measure function in rheumatoid arthritis (Fries, Spitz, 
Kraines, & Holman, 1980). It collects information on 

difficulty in actions such as standing up from a chair, 
cutting one’s meat, walking on flat ground, arising from 
a toilet, reaching above one’s head, and opening doors. 
This study examined losses of function and VLAs from 
Time 1 to Time 2, and the subsequent development of 
depression at Time 3 (Katz & Yelin, 2001). Loss of 10 % 
of VLAs was associated with an odds (95 % CI) of 
developing depression of 5.87 (2.10, 16.08). Losses in 
two specific domains also had significant elevated odds 
of subsequent development of depression: social interac-
tion (OR 3.07, 1.04–8.89) and recreational activities and 
hobbies (OR 6.13, 2.04–18.82). In contrast, functional 
decline as measured by the HAQ was not a significant 
predictor of new depression
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(Callahan et al., 2008, 2011). Higher levels of 
physical activity have been linked to greater 
improvements in functioning in rheumatoid 
arthritis, fibromyalgia, and ankylosing spondyli-
tis (Baillet et al., 2010; Bennell & Hinman, 2011; 
Brophy, Cooksey, et al., 2013; Conn et al., 2008; 
Fontaine et al., 2010; Iversen et al., 2012; Kaleth, 
Saha, Jensen, Slaven, & Ang, 2013). Conversely, 
lack of exercise or low physical activity has been 
associated with increased disability and loss of 
muscle mass (Minor, 2004).

Fatigue and sleep disturbance. Fatigue and sleep 
disturbances may be both symptoms and predic-
tors of depression. Fatigue is almost universally 
experienced by individuals with RA (Nikolaus, 
Bode, Taal, & van de Laar, 2013), and high levels 
of fatigue have been found in other rheumatic 
conditions, including osteoarthritis, systemic 
lupus erythematosus, psoriatic arthritis, ankylos-
ing spondylitis, and fibromyalgia (Bergman 
et al., 2009; Brophy, Davies, et al., 2013; Clauw, 
2014; Kim, Luedtke, Vincent, Thompson, & Oh, 
2012; Murphy, Alexander, Levoska, & Smith, 
2013; Sterling et al., 2014; Walsh et al., 2014; 
Wolfe, Hawley, & Wilson, 1996). Only a handful 
of studies have examined the impact of exercise 
on fatigue in RA, and in those, exercise training 
appeared to improve fatigue levels (Bilberg, 
Ahlmén, & Mannerkorpi, 2005; Hakkinen, 
Sokka, Leitsalmi, Kautianinen, & Hannonen, 
2003; Neill, Belan, & Ried, 2006; Neuberger 
et al., 2007; Rongen-van Dartel et al., 2014). A 
meta-analysis of non-pharmacological interven-
tions for RA fatigue concluded that exercise 
interventions appear to be effective in reducing 
fatigue in RA, with effect sizes slightly smaller 
than those of a well-designed cognitive behav-
ioral program (~0.5 compared to 0.6–0.7) (Cramp 
et al., 2013). Physical activity or exercise inter-
ventions have been identified as effective inter-
ventions for fibromyalgia symptoms, including 
fatigue (Kaleth et al., 2014).

Self-reported sleep disturbances are also com-
mon in rheumatic conditions (Abad, Sarinas, & 
Guilleminault, 2008; Clauw, 2014; Luyster, 
Chasens, Wasko, & Dunbar-Jacob, 2011; 
Nicassio et al., 2012; Palagini et al., 2014; 
Reading et al., 2009; Roehrs et al., 2013; Taylor- 

Gjevre, Gjevre, Nair, Skomro, & Lim, 2010; 
Taylor-Gjevre, Nair, & Gjevre, 2013; Treharne 
et al., 2007). In the general population, higher 
levels of physical activity are linked to better 
sleep quality. Among a group of older women, 
higher levels of moderate–vigorous physical 
activity were associated with less sleep fragmen-
tation and better sleep efficiency, even after 
adjusting for age, education, body mass index 
(BMI), depressive symptoms, and arthritis 
(Lambiasse, Gabriel, Kuller, & Matthews, 2013), 
and exercise interventions show improvements in 
sleep quality among depressed individuals 
(Rethorst et al., 2013).

In RA, Nicassio and Wallston found a cross- 
sectional association between sleep and depres-
sion (Nicassio & Wallston, 1992). Longitudinally, 
pain appeared to exacerbate sleep problems, 
which, in turn, increased depressive symptoms. 
Irwin and colleagues examined the impact of a 
partial night sleep deprivation, a proxy for a com-
mon form of sleep disturbance, on mood and RA 
symptoms (Irwin et al., 2012). Results indicated 
that such sleep disturbance induced significant 
changes in depressive symptoms (as well as pain) 
after a single night. An interventional study found 
a significant improvement in self-reported sleep 
quality after a 12-week exercise program among 
individuals with RA (Durcan, Wilson, & 
Cunnane, 2014).

Inflammation. Many rheumatic conditions are 
characterized by inflammatory states. For exam-
ple, elevated levels of a number of inflammatory 
biomarkers, including tumor necrosis factor α 
(TNF-α) and interleukin-6 (IL-6), are often noted 
in SLE and RA and are considered indicators of 
increased disease activity (Arend, 2001; Froneck 
& Horowitz, 2002). Likewise, depression is 
increasingly recognized as a pro-inflammatory 
state. Evidence includes observations that indi-
viduals with inflammatory diseases have elevated 
rates of depression, and significant portions of 
individuals with depression exhibit elevations in 
inflammatory factors, including C-reactive pro-
tein (CRP), IL-6, and TNF-α (Alexopoulos & 
Morimoto, 2011; Hamer, Batty, Marmot, Singh- 
Manoux, & Kivimäki, 2011; Maes, 2011; 
Matheny et al., 2011; Pasco et al., 2010; Prather, 
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Rabinovitz, Pollock, & Lotrich, 2009). Increases 
in inflammatory factors often precede increases 
in depressive symptoms, and “cytokine-induced 
depression” is well documented in the literature 
(Dantzer, O’Connor, Freund, Johnson, & Kelley, 
2008; Prather et al., 2009). Some recent studies 
have suggested that depression may be the causal 
factor for inflammation (Copeland, Shanahan, 
Worthman, Angold, & Costello, 2012; Shaffer 
et al., 2011; Stewart, Rand, Mudoon, & Kamarck, 
2009), but the bulk of the research literature sug-
gests the reverse—that inflammation increases 
the risk of depression (Krisknadas & Cavanagh, 
2012; Leonard, 2010; Lotrich, El-Gabalawy, 
Guenther, & Ware, 2011; Miller, Maletic, & 
Raison, 2009; Raedler, 2011; Raison, Capuron, 
& Miller, 2006; Raison & Miller, 2011).

While acute, unaccustomed exercise may put a 
strain on the body, chronic physical activity 
improves immune function (Huang, Zourdos, Jo, 
& Ormsbee, 2013). Regular physical activity 
decreases inflammatory biomarkers, including 
CRP, IL-6, and TNF-α (Abramson & Vaccarino, 
2002; Autenrieth et al., 2009; Colbert et al., 2004; 
Eyre et al., 2013; Ford, 2002; Lavie, Church, 
Milani, & Earnest, 2011; Reuben, Judd-Hamilton, 
Harris, & Seeman, 2003; Shanely et al., 2013). 
Sedentary behavior has been linked in recent stud-
ies with elevations in systemic inflammation bio-
markers such as CRP, IL-6, and TNF-α (Allison, 
Jensky, Marshal, Bertoni, & Cushman, 2012; Yates 
et al., 2012). Benatti and Pedersen provide a com-
prehensive review of the evidence linking physical 
activity and systemic inflammation in rheumatic 
diseases (Benatti & Pedersen, 2015), highlighting 
the effects of physical activity on improvements in 
function and physical capacity and body composi-
tion (i.e., obesity), in addition to direct improve-
ment in inflammatory biomarker profiles.

Obesity. Both obesity and physical inactivity have 
been linked to numerous negative health effects, 
including depression, in the general population 
(Herring et al., 2012; Luppino et al., 2010; Shelton 
& Miller, 2010, 2011; Simon et al., 2006; 
Teychenne et al., 2010a, 2010b). Adipose tissue is 
a known source of proinflammatory cytokines, 
including TNF-α and IL-6 (Coppack, 2001; Giles 

et al., 2008; Visser, Bouter, McQuillan, Wener, & 
Harris, 1999). Obesity, particularly abdominal 
obesity, is strongly associated with concurrent 
and incident depression (de Wit et al., 2010; 
Luppino et al., 2010; Rivenes, Harvey, & 
Mykletun, 2009; Vogelzangs et al., 2010, 2011; 
Zhao et al., 2009). There has even recently been 
suggestion that adipose tissue may be a causal 
pathway for the inflammation- depression link 
(Shelton & Miller, 2011). Regular physical activ-
ity generally decreases adipose tissue.

Obesity is common among individuals with 
rheumatic diseases. Rates approaching 50 % 
have been found in cohorts with RA and lupus 
(Katz et al., 2011, 2013), reported rates in fibro-
myalgia range from 33 to 45 % (Kim, Luedtke, 
Vincent, Thompson, & Oh, 2012; Segura- 
Jimenez et al., 2015), and elevated rates are seen 
in OA (Sturner, Gunther, & Brenner, 2000). 
Obesity has received little attention as a predictor 
or risk factor of depression in rheumatic diseases. 
Observational studies have found associations 
between obesity and depression in fibromyalgia 
(Aparicio et al., 2011; Kim et al., 2012). A recent 
study examined obesity as a risk factor for the 
development of depression among a group of 
approximately 500 women with lupus (Katz 
et al., 2014). Possible and probable depression 
were estimated using validated SLE-specific cut 
points on the CESD (20 and 24, respectively). 
Obesity was defined using a validated lupus- 
specific BMI2 cut point (BMI ≥ 26.8). Mean fol-
low- up time was 9 years (range 2–11 years). In 
the analysis for possible depression, 31.6 % of 
those who were not obese became depressed, 
compared to 48.1 % of those who were obese 
(Table 13.1). In the analysis of probable depres-
sion, 25.9 % of those not obese became depressed 
compared to 42.6 % of those who were obese. 
After adjustment for covariates, obesity con-
ferred an increased risk of depression of more 
than 50 %. Using the standard BMI cut point for 
obesity (BMI ≥ 30) yielded similar results.

2 Body mass index (BMI), calculated as 
weight heightkg m

/ 2 , is the most common estimation of 
body composition and obesity. The standard definition of 
obesity is BMI ≥ 30.
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 Physical Activity and Well-Being

Psychological well-being is not just the absence 
of depression, however; it also includes the pres-
ence of positive affect. Broadly, there is a wealth 
of literature supporting the links between physi-
cal activity and positive mood, vigor, general 
well-being (Asztalos, De Bourdeaudhuij, & 
Cardon, 2010; Elavsky & McAuley, 2007). 
Additional psychosocial effects of exercise 
include distraction from negative thoughts, 
enhancement of self-esteem, and provision of a 
sense of mastery or self-efficacy (Eyre et al., 
2013). Except for self-efficacy, exercise interven-
tions in rheumatic diseases have not measured 
positive affect.

A variety of exercise interventions in rheu-
matic diseases have shown improvements in self- 
efficacy, which is linked to a number of positive 
effects including adherence to medications and 
other health recommendations, health behaviors, 
ratings of symptoms such as pain and joint stiff-

ness, and function. Interventions showing effects 
on self-efficacy have included walking interven-
tions and a variety of community-based programs 
combining strength, flexibility, balance, and aer-
obic conditions (Callahan et al., 2008, 2011; 
Levy et al., 2012; Schlenk, Lias, Sereika, Dunbar- 
Jacob, & Kwoh, 2011).

Qualitative studies offer insight into the 
impact of physical activity on well-being. 
Individuals with RA who had participated in an 
exercise program found that the program changed 
their self-image and led to improvements in over-
all well-being and feeling more energetic 
(Demmelmaier, Lindkvist, Nordgren, & Opava, 
2015). They reported being now able to partici-
pate in social and recreational activities with 
friends and families in a way that was not possi-
ble prior to engaging in the exercise program. In 
addition, changes in perceptions of exercise were 
also reported—it was viewed as fun and reward-
ing. In another qualitative study, exercise was 
viewed as a means to resist disability and stay 
healthy, experience sensations of well-being, and 
engage in social participation on par with non- 
arthritis populations (Loeppenthin et al., 2014).

 Physical Activity and Cognitive 
Function

Almost all of the literature on physical activity 
and cognitive function comes from outside rheu-
matology, often from studies of older adults. 
Because of the strong and consistent relation-
ships found in those studies, and because cogni-
tive dysfunction is increasingly recognized in 
rheumatic diseases, this topic is included here.

 Cognitive Impairment in Rheumatic 
Conditions

Individuals with SLE are at significant risk of 
cognitive impairment (Ainiala, Loukkola, Peltola, 
Korpela, & Hietaharju, 2001; Brey et al., 2002; 
Denburg, Carbotte, & Denburg, 1997; Hanly, 
Fisk, McCurdy, Fougere, & Douglas, 2005; 
Kozora, Hanly, Lapteva, & Filley, 2008; Kozora, 

Table 13.1 Risk of depression onset associated with 
obesity among women with SLE

Possible 
depression 
(CESD ≥20)

Probable 
depression  
(CESD ≥24)

Total n for analysis 471 515

Obese at baseline 38.9 % 39.2 %

Became depressed

Not obese 31.6 % (91) 25.9 % (81)

Obese* 48.1 % (88) 42.6 % (86)

Multivariate  
HR (95 % CI)  
for obesity†

1.56 (1.15, 2.11) 1.69 (1.23, 
2.30)

From Katz et al. (2014)
Among a group of women with lupus, obesity at baseline 
was associated with elevated risk of new depression 
longitudinally
Possible and probable depression were defined using vali-
dated lupus-specific cut points on the CESD (Julian et al., 
2011). Obesity was also defined using a validated lupus- 
specific criterion (Katz, Gregorich et al., 2011). Women who 
were depressed at baseline were omitted from the analyses
Women who met criteria for depression at baseline were 
excluded
*Obesity defined as BMI ≥ 26.8
†HR hazard ratio. Multivariate Cox regression model 
adjusted for age, race, baseline disease activity, smoking, 
and baseline physical functioning
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Thompson, West, & Kotzin, 1996; Petri et al., 
2008; Unterman et al., 2011), and evidence is 
mounting that individuals with RA may also have 
elevated risk of cognitive dysfunction (Antonchak, 
Saoudian, Khan, Brunner, & Luggen, 2011; 
Appenzeller, Bertolo, & Costallat, 2004; Bartolini 
et al., 2002; Hanly et al., 2005; Shin, Julian, Katz, 
& Wallhagen, 2011). Examples of the prevalence 
of cognitive impairment in these two conditions 
may be drawn from studies by Julian (Julian et al., 
2012) and Shin (Demmelmaier et al., 2015). Both 
studies used a neuropsychological battery span-
ning a range of cognitive domains and defined 
impairment on each domain as performance 
below −1 standard deviation of population nor-
mative data. For lupus, impairment ranged from 6 
% (semantic fluency) to 30 % (visuospatial learn-
ing), and for RA, from 8 % (working memory) to 
30 % (visuospatial learning). Using a summary 
definition of cognitive dysfunction (≥/3 indices 
impaired), 25 % of SLE patients, and 10 % of RA 
patients, met criteria for prevalent cognitive dys-
function. Cognitive dysfunction is also highly 
prevalent in fibromyalgia. Between 50 and 80 % 
of individuals with fibromyalgia have impair-
ments in memory, attention, and/or executive 
function (Bertolucci & de Oliveira, 2013), and 
“fibro fog,” a constellation of cognitive issues 
including mental slowness, memory loss, and 
lack of clarity, is often cited as a symptom (Glass, 
2009; Kravitz & Katz, 2015).

 Physical Activity and Cognitive 
Impairment in Population Studies

Inactivity is linked to cognitive impairment in the 
general population (Angevaren, Aufdemkampe, 
Verhaar, Aleman, & Vanhees, 2008; Weuve et al., 
2004; Yaffe, Barnes, Nevitt, Lui, & Covinsky, 
2001; Zhu et al., 2014), and, conversely, higher 
levels of physical activity and fitness are associ-
ated with better cognitive function, particularly 
executive function3 (Baker et al., 2010; Colcombe 

3 Executive function refers to higher-level cognitive pro-
cesses that are involved in planning, organization, and 
management of cognitive processes. It includes domains 

& Kramer, 2003; Etgen et al., 2010; Middleton 
et al., 2011; Weuve et al., 2004; Yaffe et al., 
2009). Data from the Coronary Artery Risk 
Development in Young Adults study (CARDIA) 
examined the impact of cardiorespiratory fitness, 
which can be viewed as the result of physical 
activity, on cognitive function 25 years after 
assessment of fitness, when participants were 
43–55 years of age. Results indicated that com-
pared to the lowest quartile of fitness, perfor-
mance on each cognitive test was 21–34 % better 
in the highest fitness quartile. Effects were noted 
specifically for verbal memory and psychomotor 
speed (Zhu et al., 2014).

In reviewing physical activity and cognitive 
decline among older non-demented adults, Sofi 
concluded that individuals who performed high 
levels of physical activity gained significant pro-
tection against cognitive decline (HR 0.62, 95 % 
CI 0.54–0.70) (Sofi et al., 2011). The effect of 
low-to-moderate activity was only slightly less 
(HR 0.65, 95 % CI 0.57–0.75). Effects were 
slightly greater when longer follow-up periods 
were examined. Angevaren’s Cochrane review 
concluded that exercise interventions resulted in 
improved cardiorespiratory fitness, which coin-
cided with improvements in cognitive function-
ing among older adults without known cognitive 
impairment (Angevaren, Aufdemkampe, Verhaar, 
Aleman, & Vanhees, 2008). Another meta- 
analysis of aerobic exercise interventions and 
cognitive performance found modest improve-
ments in attention and processing speed, execu-
tive functioning, and memory (Smith et al., 
2010). While the effects of physical activity on 
cognitive function of older adults seems clear, 
there is less evidence for younger adults due to 
paucity of studies (Prakash et al., 2015). Like 
sedentary behavior and depression, there also 
seems to be a circular relationship between inac-
tivity and cognitive function. In a study of over 
4000 older adults, inactivity led to declines in 
executive function, but the impact of poor execu-
tive functioning on later physical activity was 
even stronger (Daly, McMinn, & Allan, 2015).

such as working memory, reasoning, task flexibility, pro-
cessing speed, and problem solving.
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Investigations into the mechanisms for physi-
cal activity’s effect on cognitive function are rela-
tively recent and appear to show structural effects 
on the brain from physical activity. Physical 
activity has been shown to be protective of struc-
tural volume in the prefrontal cortex at 21-year 
follow-up (Rovio et al., 2010). Participation in 
physical activity also appears to be linked to a 
lower volume of brain white matter changes of 
the type considered a primary mechanism of age- 
related cognitive decline (Burzynska et al., 2014). 
The authors of that study speculated that the 
effect on white matter was due to the beneficial 
effects of physical activity on blood vessel integ-
rity and elasticity. A more comprehensive review 
on this topic can be found in Prakash et al. (2015).

 Physical Activity and Cognitive 
Impairment in Rheumatic Conditions

Little work has explored the potential link 
between physical activity and cognitive impair-
ment in rheumatology. Inactivity was signifi-
cantly and independently associated with 
executive function in women with lupus (OR 9.4 
[1.7, 52.8]), even after controlling for age, race, 
education, disease activity, oral glucocorticoid 
use, obesity, and depression (Katz et al., 2012) 
(Fig. 13.5). Kozora reported a significant inverse 
relationship between cognitive impairment and 
6-minute walk distance in lupus, a measure of 
functional cardiorespiratory fitness (Kozora 
et al., 2015).

Examining interventional studies, partici-
pants in a 6-week walking program based on 
Walk with Ease reported significant improve-
ment in their ability to concentrate (Nyrop et al., 
2011). There is some evidence that physical 
activity interventions improve cognitive func-
tion in fibromyalgia (Bertolucci & de Oliveira, 
2013). Warm water exercise 3 times a week for 
16 weeks demonstrated improvements in cogni-
tive function among women with fibromyalgia 
(Munguia- Izquierdo & Legaz-Arrese, 2007), 
and an 18-week physical activity program pro-
duced improvements in self-reported cognitive 
function (Etnier et al., 2009).

 Interventions and implementation

 Barriers

In spite of the evidence supporting the benefits of 
physical activity, most studies show that individu-
als with arthritis are inactive. Some reasons for 
inactivity are similar to those expressed by the 

Fig. 13.5 Physical inactivity and risk of cognitive impair-
ment. From Katz et al. (2012) Defining inactivity as <600 
metabolic equivalent minutes per week, inactivity was 
associated with an significant elevated risk of impairment 
in executive function among women with systemic lupus 
erythematosus (Odds ratio = 9.4 [95 % confidence interval 
1.7–52.8]). Inactivity was also associated with an ele-
vated, but not statistically significant risk of impairment in 
memory function (OR = 1.8 [0.7, 4.4]). Activity was 
ascertained using the self-reported International Physical 
Activity Questionnaire (IPAQ) (Brown, Trost, Bauman, 
Mummery, & Owen, 2004; Craig et al., 2003). The defini-
tion of inactivity used was that specified in IPAQ scoring 
as “low activity”
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general population. For example, among the fac-
tors associated with inactivity in the QUEST-RA 
study, many are also associated with inactivity in 
the general population, such as female sex, older 
age, and less education (http://www.cdc.gov/
physicalactivity/data/facts.html). Disease- specific 
barriers may also exist. Among individuals with 
RA, greater age, BMI, disease activity, and radio-
graphic joint damage were associated with lower 
levels of physical activity (van der Goes et al., 
2014). Fatigue and pain levels may also hamper 
participation in activity.

Psychological and perceptual barriers may 
hamper uptake of physical activity by individuals 
with arthritis, as well. Among a group of indi-
viduals with RA, 65 % of excess inactivity was 
accounted for by lack of strong motivation and 
lack of strong positive beliefs related to benefits 
of physical activity (Lee et al., 2012). A qualita-
tive study found that individuals felt physical 
activity positively influenced health and well- 
being, but respondents also thought that activity 
might be a possible cause of arthritis (Kaptein 
et al., 2013). This group also discussed the impact 
of “role overload” in affecting decisions not to 
participate in activity. Patients have reported con-
cerns about exercise causing harm to joints, not 
knowing what exercises to do, and not wanting to 
exercise because joints hurt (Law, Markland, 
Jones, Maddison, & Thom, 2013). Inactive indi-
viduals have been found to have negative disease- 
related outcome expectancies that were more 
distressing and that they believed were more 
likely to occur (Gyurcsik, Cary, Sessford, Flora, 
& Brawley, 2015). These issues are overlaid on 
barriers to activity caused by depression in gen-
eral, such as loss of interest in activities and dif-
ficulty initiating activities.

Perhaps most importantly, individuals with 
rheumatic disease may not be getting the mes-
sage from their physicians or other health care 
providers that physical activity is beneficial (Do, 
Hootman, Helmick, & Brady, 2011). Having a 
recommendation from a health professional may 
be the factor most strongly associated with 
engaging in physical activity or exercise 
(O’Donnell et al., 2013). This lack of advocacy 
for physical activity is not unique to rheumatol-

ogy. An analysis of the 2011–2012 NHANES 
data found that over 50 % of adults who were 
completely sedentary had not been told by a 
health care profession to increase their exercise 
(Loprinzi & Beets, 2014).

Physicians and other providers may not have 
adequate information to guide their patients. In a 
survey from the Netherlands, rheumatologists, 
clinical nurse specialists, and physical therapists 
believed public health recommendations for mod-
erate-intensity physical activity were attainable 
for persons with RA and that physical activity was 
an important health goal for RA, but most did not 
feel competent in offering advice about physical 
activity (Hurkmans et al., 2011). An additional 
barrier may be the advice individuals receive for 
how to manage disease symptoms. Pacing (e.g., 
taking breaks from activity) has traditionally been 
advocated as a way for people with arthritis to 
manage fatigue or pain (Murphy & Kratz, 2014). 
Yet one author writes, “Since patients with rheu-
matoid arthritis are already at risk for inactivity, 
further inactivation by activity pacing might 
potentially be harmful.”(Cuperus, Hoogeboom, 
Neijland, van den Ende, & Keijsers, 2012).

 Practical Solutions

Many types of programs have been developed to 
help people with arthritis increase physical activ-
ity. There is no strong evidence to favor one type 
of program over another. The primary criterion 
for success may be whether an individual will 
initiate and maintain it.

Some people may prefer the structure of an 
organized exercise program. The Arthritis 
Foundation’s PACE and Walk with Ease pro-
grams are examples of such programs designed 
for people with arthritis. The Walk With Ease 
program (http://www.arthritis.org/we-can-help/
community-programs/walk-with-ease) is offered 
in both a self-guided format or a group setting. 
Designed as a 6-week program to encourage peo-
ple with arthritis to become and stay active, the 
group classes are structured around group walks. 
The home-based version includes online support 
such as video instruction, a message board and 
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email alerts for meeting goals or milestones. 
Both versions encourage walking three times a 
week and include stretching and strengthening 
exercise, identifying barriers to exercise, and 
developing an individualized walking plan. The 
schedule of the WWE program would likely not 
meet the CDC activity recommendations without 
the addition of additional days or length of ses-
sions, yet for inactive people, this type of pro-
gram is a good place to start. Individuals who are 
depressed may benefit from the social contacts 
and support of group programs.

Participating in organized programs may be 
prohibitive for others due to logistic issues, cost, 
or other reasons. Walking may be the simplest way 
for many adults to increase their activity levels. 
Leisure walking, walking for transportation, or 
combination, are all effective means of increasing 
activity in older adults (Hekler, Castro, Buman, & 
King, 2012). Prescribing walking 5–7 days (vs. 
3–5 days/week) a week at a moderate (vs. vigor-
ous) pace, either in single or multiple sessions, 
may be the most effective way of increasing walk-
ing time (Williams, Matthews, Rutt, Napolitano, 
& Marcus, 2008). Importantly, walking interven-
tions have shown statistically significant effects on 
depression (Robertson, Robertson, Jepson, & 
Maxwell, 2012), with effect sizes appearing to be 
within the same range as other exercise programs 
(SMD −0.86, 95 % CI −1.12, −0.61]). In contrast 
to other exercise programs, though, study comple-
tion rates of the 8 walking interventions reviewed 
were substantial higher, ranging from 75 to 100 %.

Use of pedometers is a simple means to mea-
sure and increase physical activity. A systematic 
review estimated that in a pedometer intervention 
of average duration (18 weeks), participants 
increased daily physical activity by almost 2500 
steps more than controls by the end of the pro-
gram (Bravata et al., 2007). Studies attempting to 
increase activity among older adults using 
pedometers and step diaries have found that indi-
viduals are able to use the devices easily and that 
compliance with pedometer and diary use is good 
(Bravata et al., 2007; Sugden et al., 2008). In an 
article reflecting on why pedometers work, 
Tudor-Locke points out that they are simple and 
accessible, low-literacy friendly, and the output is 
immediately understandable (Tudor-Locke & 

Lutes, 2009). Both self-monitoring by recording 
daily steps and having step goals appear to 
enhance the effectiveness of pedometer programs 
(Tudor-Locke & Lutes, 2009). In addition to the 
mechanical aspect of counting steps, many 
devices have online components to offer guid-
ance in setting goals, activity tracking, and devel-
opment of walking “buddies” or groups.

Physical activity guidelines for US adults call 
for 30 min per day of moderate-to-vigorous phys-
ical activity (MVPA) on at least 5 days per week 
(U.S. Department of Health and Human Services, 
2008). Translating this to daily step counts yields 
a goal of approximately 8000 steps per day 
(Tudor-Locke, Leonardi, Johnson, Katzmarzyuk, 
& Church, 2011), about 3000 of which can be 
attributed to the 30-min exercise bout (assuming 
an average of 100 steps per minute) and the 
remaining 5000 to “background” daily activity 
(Tudor-Locke, Hatano, Pangrazi, & Kang, 2008). 
Research suggests that health benefits begin to 
accrue at 7500–9999 steps per day (Bravata et al., 
2007; Jordan, Jurca, Tudor-Locke, Church, & 
Blair, 2005; Krum, Dessieux, Andrews, & 
Thompson, 2006; McKercher et al., 2009; Tudor- 
Locke et al., 2004, 2008). Increases of approxi-
mately 2800 steps on just 3 days a week have 
produced significant improvements in health out-
comes (Church et al., 2009; Church, Earnest, 
Skinner, & Blair, 2007; Jordan et al., 2005; 
Martin, Church, Thompson, Earnest, & Blair, 
2009). There is also evidence that <5000 steps 
per day is associated with health risk (Schmidt, 
Cleland, Shaw, Dwyer, & Venn, 2009).

Recognizing that the “background” levels of 
activity are likely to be lower for older adults and 
those with chronic illness, initial goals of 5500 
steps per day have been suggested (Tudor-Locke 
et al., 2011). Even 5500 steps per day may be 
daunting for individuals who have been inactive. 
Setting lower initial targets, with the intention of 
gradual increases in steps over time, may seem 
more attainable, and lead to greater adherence to 
activity.

Walking-based interventions have been tested 
in rheumatic conditions to address symptoms, 
but not depression. In fibromyalgia, increasing 
 physical activity through a “lifestyle physical 
activity” intervention (measured by steps/day) 
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led to significant reductions in pain and perceived 
functional deficits after 12 weeks.(Fontaine et al., 
2010) Another study of individuals with fibromy-
algia demonstrated that increases of just 1000 
steps per day predicted lower pain intensity, pain 
interference, and depressive symptoms (Kaleth 
et al., 2013). The author of that study recom-
mended an accumulation of at least 5000 steps 
per day to reach clinically significant improve-
ments, similar to the goal delineated by Tudor- 
Locke for adults with chronic illness.

A pedometer-based walking program for older 
adults with knee OA directed 10 % increases in 
steps every 4 weeks over 12 weeks and led to 
improved function, although depression was not 
measured (Talbot, Gaines, Huynh, & Metter, 
2003). Walking ≥6000 steps day was found to 
protect against developing functional limitations 

in people with or at risk of knee OA (White et al., 
2014). In fact, an analysis from the OAI suggests 
that if an intervention could move an individual 
from inactive to even insufficiently active and 
cost < $2900 over 2 years, it would be considered 
cost-effective based on quality-adjusted life years 
(QALYs) (Sun et al., 2014).

Table 13.2 provides some practical guidelines 
for introducing physical activity.

 Summary

Evidence is accruing that exercise-based inter-
ventions are effective in preventing and treating 
depression in the general population (Babyak 
et al., 2000; Blumenthal et al., 1999, 2007; Conn, 
2010; Dunn et al., 2005; Herring et al., 2012; 

Table 13.2 Recommending physical activity and exercise for depression in people with arthritis

Type of activity • There is no clear evidence on what type of exercise is the most beneficial for depression, 
although the best evidence supports aerobic activity. Aerobic activity can include activities 
such as walking, biking, or swimming

• Walking may be the most approachable form of physical activity for currently inactive 
individuals. However, some individuals may prefer engagement with exercise groups, which 
can provide both structure and social interactions

• There is also evidence that resistance exercise may be beneficial for mood. CDC guidelines 
recommend 2 or more days per week of muscle-strengthening exercise

Frequency • Frequency should be at least three times per week, although there is some evidence that for 
depression, the recommendation should be at least five times per week

Duration • Exercise bouts can be in segments of as little as 10 min. The goal is to accumulate a 
minimum of 150 min per week

• New physical activity should be undertaken incrementally. Start with 10 min or so, and 
gradually increase

Intensity • Activity should be of at least moderate intensity. Moderate intensity can be gauged using the 
“talk test.” If an individual can talk, but not sing, during the activity, the intensity can be 
considered of moderate intensity. In vigorous activity, an individual will not be able to say 
more than a few words without pausing for breath (http://www.cdc.gov/physicalactivity/
everyone/measuring/index.html)

Sit less • “Sit less” is also an important message. Feehan and Westby point out that by standing up 
twice an hour during the 10 h most people are sitting during a day adds 40 min of light 
activity (Feehan & Westby, 2014). Other suggestions they provide are standing up and 
stretching during TV commercials or after a chapter in a book

Other • Physical activity is safe for people with rheumatic conditions

• Individuals who are depressed may need extra support in beginning a physical activity 
program and in maintaining it, at least in the initial stages

• Pedometers or other activity monitors can serve as useful guides to help quantify activity and 
monitor progress. They can also serve as motivation. Many new activity monitoring devices 
include online communities and self-monitoring and motivational tools. Some activity 
monitors can track exercise other than walking or running

• Careful selection of walking or other exercise shoes may be necessary for individuals with 
arthritis. Some individuals may benefit from shoe inserts or orthotics
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Hoffman et al., 2011; Rosenberg et al., 2010). 
The American Psychiatric Association recog-
nizes the importance of exercise as both a com-
plement to traditional depression treatment, and 
as a first-line intervention for patients who have 
lower levels of depression and want to try alter-
natives to pharmaceutical intervention (American 
Psychiatric Association Work Group on Major 
Depressive Disorder, 2010). Immediate treatment 
effects are comparable to existing pharmacother-
apy (Blumenthal et al., 2007), and there is some 
evidence that exercise therapy gains are main-
tained longer than those from traditional treat-
ment modalities (Babyak et al., 2000; Hoffman 
et al., 2011). Activity-based interventions may be 
preferable depression intervention avenues for 
rheumatic disease for several reasons. Physical 
activity or exercise addresses the increased bur-
den of obesity and physical inactivity in these 
conditions, avoids adding to patients’ already 
substantial “pill burden,” and provides an alterna-
tive to antidepressant medications that may 
increase cardiovascular risk (Hamer, Batty, 
Marmot et al., 2011; Hamer, Batty, Seldenrijk, & 
Kivimäki, 2011). Physical activity also promotes 
added health benefits with respect to overall 
functioning and general health beyond mood 
(e.g., decreased systemic inflammation, 
decreased fatigue, increased mobility and flexi-
bility, decreased disability, and improved cardio-
vascular risk). Physical activity has few side 
effects and can be adapted to individuals’ prefer-
ences and health status (Eyre et al., 2013). The 
key issue, particularly for individuals with 
depression, seems to be motivating patients to 
initiate and maintain physical activity.

The evidence supporting physical activity as 
an effective means of reducing cognitive decline, 
at least among older adults, is also robust. While 
there is little evidence of the effects of physical 
activity on cognitive function in rheumatic condi-
tions, observational studies suggest a possible 
relationship. No treatments currently exist for 
cognitive impairment in rheumatic conditions, so 
further exploration of physical activity or exer-
cise interventions may lead to improvements in 
patient outcomes. Clearly, this is an area where 
more research is needed.

Overall, physical activity and exercise inter-
ventions are safe for individuals with arthritis, 
and have the potential for improving mood and 
perhaps avoiding cognitive decline, in addition to 
well-documented cardiovascular and other health 
benefits. Even moderate increases in activity can 
have beneficial effects. While structural and psy-
chological barriers to physical activity uptake 
exist, the most prominent barrier may be lack of 
recommendations to engage in physical activity 
by health professionals.
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            Complementary and Alternative 
Medicine: An Overview 

  Health practices that are  not   part of conven-
tional, mainstream medicine are commonly 
referred to as complementary and alternative 
medical (CAM) modalities. Usually,    persons 
use CAM modalities in conjunction with, rather 
than as alternative to, conventional medicine. 
However, persons may or may not disclose 
CAM use to their healthcare providers. In some 
settings, healthcare providers incorporate both 
conventional and CAM approaches, which is 
called integrative medicine. In the U.S., CAM 
research is mostly funded by the  National Center 
for Complementary and Integrative Health 
(NCCIH)  , a center within the National Institutes 
of Health (NIH). Although “CAM” is the most 
familiar term (and is used throughout this 
chapter),    NCCIH notes that their preferred term 
is “complementary health approaches”. This 
term is appropriate because CAM modalities 
are not strictly medical. Furthermore, the term 
“approaches” is more appropriate than “medicine” 
or “therapies” given that many CAM modalities 

lack research evidence of therapeutic effi cacy. 
For many modalities, physiological effects have 
been shown through research, but it cannot be 
assumed that these translate into clinical thera-
peutic effects. 

 Because CAM modalities are highly varied, it 
is helpful to categorize these by types. For many 
years,    NCCIH  assigned   CAM approaches to fi ve 
categories: (1) mind-body medicine, (2) biologi-
cally based therapies, (3) manipulative and 
body-based therapies, (4) energy therapies, and 
(5) alternative medical systems. More recently, 
however, NCCIH simplifi ed this classifi cation to 
only three categories: (1) natural products (e.g., 
herbs, vitamins, and probiotics); (2) mind- body 
practices (e.g., acupuncture, massage therapy, 
meditation, movement therapies, relaxation 
techniques, spinal manipulation, tai chi, and 
yoga); and (3) other complementary health 
approaches (e.g., traditional Chinese medicine 
[TCM], Ayurvedic medicine, and homeopathy) 
(National Center for Complementary and 
Integrative Health,  2008 ). Although this new 
classifi cation is less descriptive, it removes 
somewhat forced categorization of therapies that 
logically belonged to more than one of the for-
mer categories. For instance, acupuncture could 
be considered a body-based therapy, an energy 
therapy, and part of an alternative medical sys-
tem (TCM).  

 The widespread use of CAM approaches in 
the U.S.    use gained attention in 1998, when an 
important survey by Eisenberg and colleagues 
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was published in JAMA (Eisenberg et al.,  1998 ). 
This survey showed that use of CAM in the U.S. 
increased from 34 % of adults in 1990 to 42 % in 
1997. CAM approaches were most commonly 
used for chronic conditions. More recently, anal-
ysis of the 2007 National Health Interview 
Survey (NHIS) data showed about the same rate 
of CAM use as Eisenberg et al., with 38 % of 
surveyed individuals reporting CAM use in the 
past 12 months (Barnes, Bloom, & Nahin,  2007 ). 
Several surveys have shown a trend of greater 
CAM use among women than men in the general 
population (Barnes et al.,  2007 ; Eisenberg et al., 
 1998 ) and among persons with arthritis (Callahan 
et al.,  2009 ; Jawahar, Yang, Eaton, McAlindon, 
& Lapane,  2012 ). 

 Research on CAM use among persons with 
arthritis shows higher rates of use than the gen-
eral population. In the 2007 NHIS data, musculo-
skeletal problems were the top reasons for CAM 
use, with arthritis being the fourth most common 
reason overall (Barnes et al.,  2007 ). A survey of 
2140 persons with various kinds of arthritis found 
that 91 % of those recruited from specialty care 
and 83 % of those recruited from primary care 
had ever used CAM for their arthritis; current use 
of at least one CAM modality was 76 % and 
70 % in these groups, respectively (Callahan 
et al.,  2009 ). The authors noted that particularly 
high rates of CAM use in this study compared to 
other research may be attributable to classifying 
prayer as a CAM modality. Another group that 
examined results from a longitudinal study of 
persons with knee  osteoarthritis (OA)   also found 
that a substantial proportion of the sample was 
regularly using CAM: 52 % at baseline and 47 % 
at year 4 (Yang, Dube, Eaton, McAlindon, & 
Lapane,  2013 ). The most commonly used CAM 
modalities among persons with arthritis included 
topical products, dietary supplements (especially 
glucosamine and chondroitin), chiropractic care, 
relaxation techniques, and movement practices 
(e.g., yoga, tai chi) (Callahan et al.,  2009 ; Quandt 
et al.,  2005 ; Yang et al.,  2013 ). 

 Persons with arthritis use CAM approaches 
for many of the same reasons as conventional 
therapies: to manage pain, preserve function, and 

reduce the progression of joint damage. CAM 
may be appealing because of perceptions that 
these approaches are “natural” or safe and 
because they represent to the patient a holistic 
approach. Given the prevalence of CAM use 
among persons with arthritis, it is important for 
healthcare providers to address CAM in patient 
care. This chapter provides an overview of sev-
eral of the most commonly used CAM approaches 
 for   osteoarthritis (OA)     and   rheumatoid arthritis 
(RA)    and presents the current state of research 
evidence on these modalities.  

    Natural Products 

    Glucosamine and Chondroitin 

        Glucosamine    and    chondroitin   are dietary supple-
ments used  by   persons with arthritis both for 
symptom management and for modifi cation of 
disease progression. These may be taken alone or 
in combination. Glucosamine and chondroitin 
are substances that naturally occur in joint and 
connective tissues. Research has shown that 
 these   substances can stimulate collagen synthesis 
in articular chondrocytes and reduce the produc-
tion of pro-infl ammatory mediators and proteases 
that contribute to joint degeneration (Henrotin, 
Marty, & Mobasheri,  2014 ). Currently,  the 
  American College of Rheumatology (ACR) 
guidelines for  OA   management do not recom-
mend use of glucosamine and chondroitin 
(Hochberg et al.,  2012 ). However, several recent 
reviews, including one by the lead author of  the 
   ACR   guidelines, recommend that these sub-
stances may have small but signifi cant benefi ts 
when taken over time (Gallagher et al.,  2014 ; 
Henrotin et al.,  2014 ; Hochberg, Chevalier, 
Henrotin, Hunter, & Uebelhart,  2013 ; Lee, Woo, 
Choi, Ji, & Song,  2010 ). 

 The majority of research  on   glucosamine and 
chondroitin has been conducted in persons with 
osteoarthritis, usually in the hip or knee. The larg-
est trial to date,  the   Glucosamine/chondroitin 
Arthritis Intervention Trial (GAIT)   , was a ran-
domized controlled trial (RCT) comparing fi ve 
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treatments (glucosamine, chondroitin, combina-
tion glucosamine and chondroitin, celecoxib, or 
placebo) given for 24 months in persons with knee 
OA ( N  = 1583) (Clegg et al.,  2006 ). A 20 % reduc-
tion in the pain subscale of the Western Ontario 
McMaster Osteoarthritis Index (WOMAC) was 
considered a signifi cant treatment response. 
Glucosamine or chondroitin alone did not improve 
pain based on this response criterion, but the com-
bination of glucosamine and chondroitin did 
improve pain (Clegg et al.,  2006 ). Joint swelling 
was reduced in the chondroitin group only. 
Analyses of the 2-year follow- up showed that 
none of the treatments produced a signifi cant 
improvements in WOMAC pain or joint space 
width, though celecoxib and glucosamine showed 
trends in WOMAC pain improvement that verged 
on signifi cance (Sawitzke et al.,  2008 ,  2010 ). 

  Two meta-analyses published in 2010 arrived 
at confl icting conclusions. Wandel et al. ( 2010 ) 
included 10 trials (6 glucosamine, 3 chondroi-
tin, 1 combination), concluding that the evi-
dence did not support the effectiveness of any of 
these supplements. Findings on pain showed 
little difference with glucosamine (standardized 
mean difference [SMD] = −.17), chondroitin 
(SMD = −.13), or combination (SMD = −.19). 
Effects on  joint space narrowing (JSN)   were 
also small (SMD not reported). Another meta- 
analysis by Lee et al. reported no effect of 1 year 
of glucosamine on JSN based on two trials 
(SMD = .078), but did fi nd a small and signifi -
cant effect at 3 years (SMD = .43), indicating the 
importance of treatment duration (Lee et al., 
 2010 ). Two years of chondroitin treatment 
(based on four trials) had a small but signifi cant 
effect on JSN (SMD = .26). This review did not 
examine pain. Two recent reviews examined the 
highest quality research on glucosamine  and 
  chondroitin, but neither used meta-analysis 
(Gallagher et al.,  2014 ; Henrotin et al.,  2014 ). 
Henrotin et al. ( 2014 ) concluded that the evi-
dence supports both supplements as promising 
treatments for OA, though the evidence presented 
in the review on glucosamine was particularly 
mixed. The evidence more consistently sup-
ported chondroitin for improving pain and 
 preventing   JSN. The authors also noted that 

glucosamine sulfate has been associated with 
more favorable outcomes than glucosamine 
hydrochloride. This is consistent with specula-
tion that the benefi ts of glucosamine sulfate may 
be related to the sulfate component (Hoffer, 
Kaplan, Hamadeh, Grigoriu, & Baron,  2001 ). 
The other recent review noted that three of four 
studies of chondroitin meeting the criteria for 
inclusion in the review showed signifi cant 
reduction of JSN versus placebo; however, only 
one of these studies showed reduction of pain 
(Gallagher et al.,  2014 ). Of the three studies of 
glucosamine reviewed, two reported signifi cant 
reduction of JSN, one reported improvement of 
the total WOMAC score, and one reported 
improved WOMAC pain. The one trial showing 
no effects for glucosamine or chondroitin was 
the GAIT study (Clegg et al.,  2006 ).  

 Insuffi cient evidence on  glucosamine for   RA 
is available, and no studies have tested chondroi-
tin. Only one recent trial has tested glucosamine 
(using glucosamine hydrochloride) in persons 
with RA ( N  = 51) (Nakamura et al.,  2007 ). 
Compared to placebo, 12 weeks of glucosamine 
resulted in no improvements in joint counts, 
pain, C-reactive protein, or erythrocyte sedimen-
tation rate. The only improvement observed was 
reduced matrix metalloproteinase-3 levels. The 
only other study in this population was con-
ducted in 1975, comparing glucosamine with 
indomethacin (Giordano, Capelli, & Chianese, 
 1975 ). Glucosamine improved joint tenderness; 
however, the fi ndings are not particularly rele-
vant due to major changes in RA treatment in the 
time since this study. 

 The overall safety profi les of glucosamine and 
chondroitin are favorable, though there is the 
potential for drug interactions and certain cau-
tions are advisable. In the  large   GAIT study, the 
rate of adverse events did not differ between the 
supplements and placebo (Clegg et al.,  2006 ). 
One serious adverse event that occurred after 2 
years of treatment was possibly related to the glu-
cosamine/chondroitin combination (myocardial 
infarction) (Sawitzke et al.,  2010 ), but details are 
not provided. Persons with seafood allergies may 
react to glucosamine, which is derived from 
shellfi sh. Glucosamine has also been associated 
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with photosensitivity and drowsiness; it should 
be used cautiously in persons with a history of 
topical allergy or depression (Natural Standard, 
 2014a ,  2014b ). Both glucosamine and chondroi-
tin may increase risk of bleeding and should be 
used cautiously in persons taking anticoagulant 
medications (Natural Standard,  2014a ). It has 
been suggested that glucosamine may alter car-
bohydrate metabolism, particularly in diabetics, 
but studies have only shown such effects at doses 
that grossly exceed regular use (Salazar et al., 
 2014 ). Evidence suggests that negative effects on 
carbohydrate metabolism are unlikely, but cau-
tion is still advisable. 

 In summary, despite a large trial that mostly 
failed to support the effectiveness of glucosamine 
and chondroitin for OA pain and joint structure, 
conclusions on the overall body of literature are 
diffi cult to reach. Some evidence shows reduced 
pain and joint protection (reduced JSN) in hip or 
knee OA, particularly with chondroitin. Evidence 
is currently insuffi cient to recommend glucos-
amine or chondroitin for RA. Any benefi ts of 
these supplements may take 2 or more years of 
treatment to become apparent (Lee et al.,  2010 ). 
Benefi ts may also depend on product quality and 
dosing. Both supplements have favorable safety 
profi les. Therefore, glucosamine and chondroitin 
may be reasonable options for persons with OA, 
but this should be decided in consultation with a 
provider and understanding that benefi ts may be 
small.        

    Topical Products 

   There are a variety  of   CAM ointments and 
creams that are used for analgesic  and   anti-
infl ammatory effects, but few of these are sup-
ported by research. A recent Cochrane review 
examined topical agents, fi nding limited evi-
dence supporting the benefi ts of arnica and 
comfrey, but not capsicum or stinging nettle 
(Cameron & Chrubasik,  2013 ).    Arnica   is  a   fl ower 
that is processed to  produce   topical analgesic 
products (and also as a homeopathic remedy, 
which is not discussed here). One study com-
pared 21 days of arnica gel to ibuprofen gel in 

persons with hand OA ( N  = 175) (Widrig, Suter, 
Saller, & Melzer,  2007 ). Both groups had similar 
improvements in hand pain and function. The 
rate of adverse events likely due to treatment 
was similar between groups ( n  = 6 and 5 for ibu-
profen and arnica, respectively), and most often 
involved skin irritation at the administration site. 
Arnica has not been compared to placebo. Arnica 
has been shown to inhibit platelet aggregation 
in vitro, but it is uncertain if this is a potential 
clinical side effect in humans (Natural Standard, 
 2014c ). Additionally, persons allergic to fl owers 
in the daisy family may also be allergic to arnica 
(Natural Standard,  2014c ).   

    Comfrey   is  a   plant that has been shown to 
have anti-infl ammatory effects (Natural Standard, 
 2014d ). A study of persons with knee OA 
( N  = 220)    comparing 3 weeks of comfrey oint-
ment to placebo found signifi cant improvements 
in WOMAC pain, stiffness, and physical function 
with comfrey (Grube, Grunwald, Krug, & 
Staiger,  2007 ). Caution is warranted in the use of 
comfrey, which has been shown to be hepato-
toxic (Natural Standard,  2014d ). Absorption 
from prolonged topical use may cause risk of tox-
icity, but little is known about the risk. Persons 
might also experience allergic reactions to 
comfrey.   

    Capsicum   (also called capsaicin)  is   derived 
from cayenne peppers.  It   reduces pain by deplet-
ing local nerve cells of substance P, thereby 
reducing pain transmission. Given this effect, 
topical capsicum is expected to cause a burning 
sensation as substance P is depleted (Cameron & 
Chrubasik,  2013 ). Although the Cochrane review 
concluded that capsaicin is not effective for OA 
(based on one study), a more recent review of 
fi ve studies reported moderate effects on OA pain 
(Laslett & Jones,  2014 ). The authors reported a 
moderate effect on pain visual analog scale rat-
ings (SMD = .44). The ACR recommendations 
for OA management conditionally recommend 
capsaicin for hand OA but not for knee OA 
(Hochberg et al.,  2012 ).   

 In summary, arnica, comfrey, and capsaicin 
may be useful for OA pain, but research is scant. 
Topical agents may cause local irritation, and 
in some cases may cause systemic effects if 
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absorbed, so monitoring of patient use is advis-
able. Finally, camphor and menthol, which are 
constituents of commonly available analgesic 
balms such as Tiger Balm and Elder Balm, have 
not been studied in person with arthritis, so there 
is no evidence available for recommendations.     

    Mind and Body Practices 

    Acupuncture 

    Acupuncture   is a provider- based   CAM approach. 
Although acupuncture is based in TCM, it is fre-
quently administered without using the entire 
TCM system, or with incorporation of only parts 
of this system. The most characteristic aspect of 
acupuncture treatment involves insertion of small 
needles into specifi c points on the body to pro-
mote the fl ow of  qi  (life energy) along energy 
pathways called meridians. The fl ow of qi is con-
sidered vital to health, and blockages, excess, or 
defi cits of qi are believed to cause symptoms and 
disease patterns. Treatments are based on tradi-
tional assessments of energy fl ow and symptom 
patterns. The patterns treated may or may not 
align with Western medicine diagnoses, depend-
ing on the condition being addressed. Other prac-
tices related to acupuncture include acupressure, 
which is manually applied pressure at acupunc-
ture points, and electro-acupuncture, which is 
electrical stimulation of either surface acupunc-
ture points or inserted needles. According to the 
2007 NHIS data, 5.5 % of persons with arthritis 
had used acupuncture within the past 12 months 
(Hawk, Ndetan, & Evans,  2012 ). The effects of 
acupuncture on arthritis are suspected to occur 
through regulation of endogenous opioid mecha-
nisms and modulation of central nervous system 
sensory processing in the limbic, subcortical, and 
brainstem structures (Amazaga Urruela & 
Suarez-almazor,  2012 ). 

 There is a fairly large, but highly varied, body 
of research on acupuncture for OA. There are 
fewer studies examining acupuncture for RA. 
In 2010, Manheimer et al. ( 2010 ) updated their 
previous Cochrane review of acupuncture for 
peripheral joint OA. The 16 RCTs examined, 
including 3498 participants, mostly addressed 

knee OA, with few addressing hip OA or both 
knee and hip OA. The meta-analysis showed sig-
nifi cant effects of real acupuncture versus sham 
acupuncture at post-treatment on WOMAC 
pain (SMD = −.28) and WOMAC function 
(SMD = −.28), but the differences did not exceed 
the pre-determined threshold of clinical signifi -
cance (SMD = −.39 and −.37 for pain and function, 
respectively). At a 6-month follow-up, these 
outcomes verged on signifi cance, but were of 
smaller and clinically unimportant magnitude 
(WOMAC pain SMD = −.10, WOMAC function 
SMD = −.11). A more recent meta-analysis by 
Manyanga et al. ( 2014 ) examined 12 RCTs (1763 
participants) of acupuncture for OA. This analysis 
reported similar fi ndings; compared to sham acu-
puncture, real acupuncture was associated with 
signifi cant post-treatment improvements in pain 
(SMD = −.29), functional mobility (SMD = −.34), 
and health-related quality of life (SMD = −.38). 
This analysis also examined the effect of inter-
vention duration on the primary outcome of pain, 
fi nding stronger reduction of pain in treatments 
longer than 4 weeks versus those lasting 4 weeks 
or less. A novel network meta-analysis recently 
published by researchers for the Osteoarthritis 
Research Society International (OARSI) concur-
rently examined the effects of acupuncture and 
21 other physical CAM and conventional 
approaches for OA (Corbett et al.,  2013 ). This 
analysis demonstrated that reduction of pain 
with acupuncture was superior to usual care 
(SMD = −.89). The investigators also compared 
the other treatments directly to acupuncture, 
fi nding that acupuncture was superior for pain 
reduction compared to all treatments except 
inferential therapy, which was represented by 
only one study. The authors of all three of these 
meta-analyses noted a high risk of bias in most of 
the studies, especially due to uncertain or inade-
quate blinding of verum/sham treatment. 

 Research in persons with RA is much more 
limited and heterogeneous in terms of treat-
ment (electro-acupuncture, acupuncture with 
 moxibustion, etc.). A 2008 systematic review 
of acupuncture for RA found no effects of 
acupuncture treatments on pain or other out-
comes (Lee, Shin, & Ernst,  2008 ). Another 
review published in the same year noted some 
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favorable study outcomes, but also reported 
confl icting evidence (Wang, de Pablo, Chen, 
Schmid, & McAlindon,  2008 ). No major studies 
have been published since these reviews, though 
several studies have examined bee venom acu-
puncture, noting some promising results (Lee 
et al.,  2014 ). Overall, high-quality research is 
needed before any confi dent recommendations 
can be made on the usefulness of acupuncture 
for RA. 

   Due to the nature of using a sham acupuncture 
comparison, it is possible that actual effects of 
acupuncture may be underestimated. It appears 
that sham acupuncture has effects on pain and 
function. In the OARSI network meta-analysis, 
 sham acupuncture was   shown superior to stan-
dard care for the outcome of pain (SMD = −.47) 
(Corbett et al.,  2013 ).  Sham acupuncture   may 
involve full insertion of needles at a location that 
is not an actual acupuncture point, or it may 
involve retractable needles that are not actually 
inserted (Streitberger needles). It is suspected 
that needling non-meridian locations may pro-
duce analgesia through a  diffuse noxious inhibi-
tory (DNIC) mechanism  , by which a local 
noxious stimulus may produce generalized anal-
gesic effects (Manheimer et al.,  2010 ). It is pos-
sible that even surface stimulation through 
non-inserted needles may produce a physiologic 
effect. On the other hand, it is also possible that 
sham acupuncture is an appropriate control for 
non-specifi c (placebo) effects that occur due to 
subjects’ expectations of acupuncture. In sum, it 
remains unknown whether or not sham acupunc-
ture is truly physiologically inert, but the effects 
do suggest that some of the effi cacy of acupunc-
ture is due to non-specifi c effects.   

 In regard to safety, acupuncture appears to be 
generally safe. Serious adverse events have been 
noted to occur with acupuncture, but these are 
rare. The most common serious adverse effects 
were pneumothorax and infections. The meta- 
analyses by Manheimer et al. ( 2010 ) and 
Manyanga et al. ( 2014 ) both reported no serious 
adverse events in any study, but they did note the 
occurrence of transient adverse events, including 
bleeding/bruising/swelling at the needle insertion 
sites, pain, sleepiness, faintness, and nausea. 

 In summary, the evidence suggests that acu-
puncture may be of some benefi t for pain and 
function in persons with OA, but the effects 
appear small. The benefi ts of this treatment 
should be weighed against the cost of provider 
visits. For persons with RA, there is very limited 
evidence of benefi t, but there is currently insuffi -
cient evidence to support recommendation of this 
treatment. Although it is generally safe, acupunc-
ture does involve some risk of minor side effects 
and rare, but serious, side effects of which 
patients should be aware.    

    Massage Therapy 

    Massage therapy is a   treatment that involves 
manual manipulation of soft tissues. There are  a 
  number of different styles of massage that vary in 
bodywork techniques and depth of tissue manip-
ulation. In the U.S., Swedish massage is the most 
widely available style. The effects of massage 
that may benefi t persons with arthritis include 
increased tissue circulation and reduced muscle 
tension (Field,  2014 ; Perlman et al.,  2012 ). Some 
evidence also suggests that massage may pro-
duce the relaxation response through stimulation 
of the parasympathetic nervous system (Field, 
 2014 ; Perlman et al.,  2012 ). 

 Only a few studies have examined massage 
for arthritis. In particular, Perlman and colleagues 
conducted two modestly sized, but well-designed 
trials of Swedish massage for knee OA (Perlman 
et al.,  2012 ; Perlman, Sabina, Williams, Njike, & 
Katz,  2006 ). In the fi rst RCT ( N  = 68), 8 weeks of 
massage versus a wait-list control produced sig-
nifi cant improvement in WOMAC global, pain, 
stiffness, and physical function; pain ratings; and 
50-ft timed walk (Perlman et al.,  2006 ). The sub-
sequent RCT ( N  = 125) not only compared mas-
sage to usual care, but also compared four doses 
of 8-week massage (30 min once or twice per 
week, 60 min once or twice per week) (Perlman 
et al.,  2012 ). All massage groups showed 
improvement on WOMAC, pain, and functional 
outcomes, but results in the 60-min groups were 
more consistently signifi cant than the 30-min 
groups. The researchers found that benefi ts pla-
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teaued at 60 min once per week. Effects in these 
studies persisted at follow-up assessments on 
week 16 (Perlman et al.,  2006 ,  2012 ) and week 
24 (Perlman et al.,  2012 ). Field and colleagues 
conducted two studies of massage (style not 
noted) for hand OA (Field, Diego, Hernandez- 
Reif, & Shea,  2007 ; Field, Diego, & Solien- 
Wolfe,  2014 ). The initial study ( N  = 22), which 
compared 4 weeks of massage to standard care, 
reported signifi cantly improved pain, anxiety, 
and depression at post-treatment (Field et al., 
 2007 ). The follow-up study ( N  = 20) compared 4 
weeks of massage alone versus massage plus a 
menthol-based topical analgesic (Field et al., 
 2014 ). Both groups improved signifi cantly on 
grip strength, pain, depression, and sleep distur-
bance, and the improvements were greater in the 
group receiving the topical analgesic. Finally, the 
same research group conducted a study of light 
versus medium pressure massage for 4 weeks in 
persons with RA (Field, Diego, Delgado, Garcia, 
& Funk,  2013 ). Compared to the light massage 
group, the medium massage group had signifi -
cant improvements in pain, anxiety, depression, 
grip strength, and range of motion, but not sleep. 

 Overall, two well-designed trials with relevant 
clinical outcomes suggest that massage may be 
of benefi t for persons with knee OA (Perlman 
et al.,  2006 ,  2012 ). Research on the appropriate 
dose currently supports 60-min sessions once per 
week (Perlman et al.,  2012 ). Although fi ndings 
for hand OA and RA have shown some benefi t, 
these studies were small and lacked standardized 
clinical outcome measures for these conditions 
(Field et al.,  2007 ,  2013 ,  2014 ). Only one adverse 
event was reported in these studies (increased 
discomfort) (Perlman et al.,  2006 ). A review of 
case reports of adverse events from massage 
found that, although adverse events may occur 
due to excessive pressure on nerves, circulatory 
tissues, and internal organs (e.g., hematoma, neu-
ropathy), adverse events were rare, given the 
popularity of massage (Ernst,  2003 ). Furthermore, 
adverse events were rare when treatment was 
delivered by a trained professional therapist, 
especially using Swedish massage rather than a 
style using deeper pressure (e.g., rolfi ng).    

    Tai Chi 

    Tai chi    was   originally developed as a martial art 
in China, but today it is usually practiced as a 
gentle exercise and meditative practice. Tai chi 
involves sequences of fl uid movements per-
formed with mental awareness and deep breath-
ing (National Center for Complementary and 
Integrative Medicine,  2006 ). The movement 
practice of tai chi is intended foremost to pro-
mote a state of tranquility or serenity. The foun-
dation of tai chi lies in the traditional Chinese 
philosophy of energies within the body—yin and 
yang (opposing energies that should be in bal-
ance) and qi (one’s overall life force). Tai chi is 
believed to aid the fl ow of qi by promoting the 
balance of yin and yang (National Center for 
Complementary and Integrative Health,  2006 ). 
There are fi ve styles of tai chi that have variations 
in pose performance and sequencing, but the 
overall intent of tai chi practice is consistent 
across styles. Tai chi may benefi t persons with 
arthritis through physical and psychological 
effects. The exercise involves standing and shift-
ing balance between the feet. Thus, tai chi may 
improve quadriceps strength and bone mineral 
density, though evidence is mixed (Lee, Pittler, 
Shin, & Ernst,  2008 ). The performance of fl uid 
motions in the upper and lower body may also 
improve joint mobility. However, tai chi may not 
be strenuous enough to improve aerobic capacity 
(Lee, Lee, & Ernst,  2009 ). The meditative com-
ponent of tai chi may be helpful for reducing 
mood disturbances such as depression and anxi-
ety. Finally, attending a class-based exercise may 
provide benefi ts through social contact. 

   Several small-to-moderate-sized studies have 
 examined   tai chi for  OA  , but the majority of these 
studies included persons with hip or knee OA 
only. Two recent meta-analyses concluded that 
evidence supports the benefi ts of tai chi for 
 persons with OA. The meta-analysis by Lauche, 
Langhorst, Dobos, and Cramer ( 2013 ) included 
fi ve studies of persons with knee OA only (with a 
total of 252 participants). Compared to attention 
control or usual care, 8–20 weeks of tai chi 
resulted in signifi cant improvements in pain 
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(SMD = −.72), physical function (SMD = −.72), 
stiffness (SMD = −.59), and the physical compo-
nent of quality of life (SMD = −.88). No serious 
adverse events were related to tai chi, and the 
only minor adverse event was transient muscle 
pain (Yan et al.,  2013 ). Another recent meta- 
analysis found similar results, including seven 
studies of both hip and knee OA (348 partici-
pants) (Yan et al.,  2013 ). Compared to controls, 
tai chi signifi cantly improved pain (SMD = −.45), 
physical function (SMD = −.61), and stiffness 
(SMD = −.31).   

   Although  numerous   research studies have 
examined tai chi for RA, most of these  studies 
  have included only small samples, and fi ndings 
were varied. A 2004 Cochrane review of tai chi 
for RA examined 4 studies (206 participants) 
(Han et al.,  2004 ). The authors reported no effects 
on clinically important outcomes, but tai chi did 
not exacerbate RA, and in one study, it was 
viewed as more enjoyable than conventional 
exercise. A more recent systematic review includ-
ing fi ve trials found no effects of tai chi on pain 
or fatigue, but found some evidence suggesting 
improved quality of life, disability ratings, and 
mood (Lee, Pittler, & Ernst,  2007 ). Studies pub-
lished since these reviews suggest benefi t, but 
have continued to include very small study sam-
ples. In a 2008 pilot study ( N  = 20), Wang and 
colleagues reported that a signifi cantly greater 
proportion persons with RA completing 12 weeks 
of tai chi versus usual care met ACR responder 
criteria post-treatment (Wang,  2008 ). Most 
recently, Lee and colleagues tested 12 weeks of 
tai chi (with and without auricular acupressure) 
in 21 persons with RA. They found pre-post 
improvement across physical and symptom out-
comes including balance, grip strength, pinch 
strength, 50 ft timed walk, joint pain, and swollen 
and tender joint counts (Lee, Hale, Hemingway, 
& Woolridge,  2012 ). A one-group study of 15 
persons with RA showed signifi cant improve-
ments on some physical outcomes (swollen 
joint count, timed stand, pain during shoulder 
movement), but not on several other outcomes 
(disability ratings, fatigue, pain, quality of life, 
self-effi cacy) (Uhlig, Fongen, Steen, Christie, & 
Odegard,  2010 ). In sum, evidence suggests that 

tai chi may be of benefi t in RA, but larger, con-
trolled studies are needed to determine whether 
or not this should be a recommended treatment.   

 In summary, evidence currently supports the 
usefulness and safety of tai chi for knee, and pos-
sibly hip, OA. Evidence is suggestive of benefi t 
in RA, but the research literature is of inadequate 
quality to recommend tai chi for this group. 
Evidence supports the overall safety of tai chi. 
Transient muscle soreness is common (Wayne, 
Berkowitz, Litrownik, Buring, & Yeh,  2014 ), but 
this is not unexpected in persons with arthritis 
who may have muscle deconditioning.    

    Yoga 

    Yoga  , like tai chi, is a movement-based mind- 
body practice. Traditional yoga, which originated 
in India around 200 BCE or earlier, involves 
eight “limbs” that provide physical, spiritual, 
and general lifestyle guidance (Sharma,  2014 ). 
Yoga in the U.S. generally involves only a few of 
these components, namely physical postures, 
breathing practices, and meditative mental focus. 
The purpose of the physical practice of  yoga   is 
ultimately to promote mental calm and aware-
ness. Yoga may provide benefi ts by promoting 
muscle strength, fl exibility, and balance (Roland, 
Jakobi, & Jones,  2011 ). The meditative compo-
nent may help with mood, coping, and self-effi cacy 
(Bartlett, Moonaz, Mill, Bernatsky, & Bingham, 
 2013 ). 

  Research on yoga for arthritis  has   been 
increasing in the past few years, but the fi eld 
remains dominated by small, often uncontrolled 
or poorly controlled studies. Given the lack of 
RCTs, no meta-analyses on yoga for arthritis are 
available. Studies of persons with OA show 
mixed results on pain, stiffness, and function. 
Most of these studies were in persons with knee 
lower extremity OA (Ebnezar, Nagarathna, 
Yogitha, & Nagendra,  2012 ; Kolasinski et al., 
 2005 ; Taibi & Vitiello,  2011 ), though one study 
did not specify site (Park, McCaffrey, Dunn, & 
Goodman,  2011 ) and another examined yoga for 
hand OA (Garfi nkel, Schumacher, Husain, Levy, 
& Reshetar,  1994 ). Three small uncontrolled 
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studies ( N  = 11–25) examined 8 weeks of yoga; 
two of these reported improvements in pain and 
function (Garfi nkel et al.,  1994 ; Kolasinski et al., 
 2005 ), whereas the other reported improvement 
in sleep but not pain or disability (Taibi & 
Vitiello,  2011 ). A small quasi-experimental study 
compared 8 weeks of chair yoga with Reiki or 
education ( N  = 21) (Park et al.,  2011 ). Pain and 
function improved in the yoga group, but did not 
signifi cantly differ from the other groups. The 
largest trial of yoga for OA compared 3 months 
of yoga versus conventional physical therapy 
exercises in 250 persons with knee OA (Ebnezar 
et al.,  2012 ). The yoga group had signifi cantly 
greater improvements than the control group in 
walking pain, WOMAC disability, knee range of 
motion, and walking time. Despite the positive 
fi ndings, this study (conducted in India) deliv-
ered an unusually intense treatment with daily 
yoga sessions. Finally, a recent RCT compared 8 
weeks of yoga with wait-list control in women 
with knee OA ( N  = 35). Results showed signifi -
cantly greater improvements in WOMAC pain, 
WOMAC stiffness, and function (repeated chair 
stands) in the yoga group (Cheung, Wyman, 
Resnick, & Savik,  2014 ). In summary, the most 
recent and rigorous studies of yoga have pro-
vided results suggesting improved pain and func-
tion in persons with knee OA. However, no large 
trials have tested yoga in the manner in which it 
is typically used in the U.S., which is class atten-
dance once or twice a week, perhaps including 
some home practice.  

 Several studies have tested yoga for persons 
with RA. A very small ( N  = 5) uncontrolled trial 
of 6 weeks of yoga produced improved pain, 
depression, and self-effi cacy in participants with 
RA (Evans et al.,  2010 ). A later RCT by this 
research group ( N  = 26) compared 6 weeks of 
yoga with usual care (Evans et al.,  2013 ). Group 
comparisons showed improvement in pain dis-
ability, the  Health Assessment Questionnaire 
(HAQ)   general health subscale, and two SF-36 
subscales (general health and vitality), but no 
differences in disease activity (DAS28), SF-36 
mental or pain scales,  or   HAQ Disability. 
Another RCT of 7 weeks of yoga versus an 
unspecifi ed control group ( N  = 80) reported sig-

nifi cant improvements in pain, morning stiff-
ness, joint counts, and several physical measures, 
including C-reactive protein in the yoga group 
(Singh, Bhandari, & Rana,  2011 ). Finally, an 
uncontrolled study of 64 persons with RA tested 
1 week of twice-daily yoga, fi nding improve-
ment in HAQ Disability and rheumatoid factor, 
but not overall HAQ or C-reactive protein 
(Telles, Naveen, Gaur, & Balkrishna,  2011 ). 
Overall, research fi ndings on yoga for RA are 
varied and result from studies lacking rigorous 
designs. As with OA, larger studies are needed 
testing yoga interventions that refl ect the manner 
in which yoga is commonly used in the 
community. 

 Overall, yoga appears to be safe if practiced 
appropriately. No serious adverse events or 
overall disease exacerbations were reported in 
these studies (Bartlett et al.,  2013 ), but some 
studies have reported exacerbation of pain with 
yoga (Park et al.,  2011 ; Taibi & Vitiello,  2011 ). 
This may be related to deconditioning, but 
could also be related to inappropriateness of 
particular poses and practices for an individu-
al’s condition. Yoga instructors should be 
attentive to individual needs, and class sizes 
should be suffi ciently small that persons with 
arthritis can receive individual instruction 
when needed. Another safety concern is the 
style of yoga. Some styles are inappropriate for 
persons with arthritis. Styles that are not rec-
ommended include Ashtanga (sometimes 
called “power yoga”), which is strenuous, and 
Bikram or “hot yoga”, which is performed in a 
room heated to 100° or more (Bartlett et al., 
 2013 ). Vinyasa yoga moves quickly from one 
pose to the next, with little time to attend to 
joint alignment. This style should be used cau-
tiously in persons with arthritis. Recommended 
styles that tend to be gentle include Anusara, 
Integral, Iyengar, Sivanda, and Viniyoga (Bartlett 
et al.,  2013 ). Helpful information is available 
from researchers in the Johns Hopkins Arthritis 
Center (  http://www.hopkinsarthritis.org/patient-
corner/disease-management/yoga-for-arthritis/    ). 

 In summary, yoga may be beneficial for 
persons with arthritis, but there is currently insuf-
fi cient evidence of good quality to recommend 
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yoga as an effective treatment. Rigorous RCTs 
refl ecting realistic interventions are needed. Yoga 
appears safe when practiced appropriately, but a 
gentle style and experienced instructor should be 
selected.     

    Discussing CAM with Patients 

  Research shows that up to about 70 %  of   patients 
may not disclose CAM use to their healthcare 
providers (Chao, Wade, & Kronenberg,  2008 ). 
Patients are more likely to disclose the use of 
CAM providers (e.g., chiropractic, acupuncture) 
than self-care practices (e.g., megavitamins, yoga 
or tai chi, relaxation) (Chao et al.,  2008 ). In many 
cases, patients fear a negative response from their 
providers (Chang, Chang, & Siren,  2013 ; 
Robinson & McGrail,  2004 ). In other cases, 
patients feel that it is not important to disclose 
CAM use because they believe the approaches 
are natural and safe, or that their self- management 
is not pertinent to treatment by their providers. 
Finally, with the availability of information, 
patients may not feel the need to engage their 
providers for information about CAM modalities 
(Chang et al.,  2013 ). 

 It is important for providers to broach the con-
versation about CAM use with their patients. 
NCCIH has provided helpful resources at the 
“Time to Talk” webpage (  https://nccih.nih.gov/
health/tips    ). This webpage includes tips for 
speaking with patients on this topic, as well as 
educational materials encouraging discussion of 
CAM use. 

 With the varieties of CAM modalities, it is a 
signifi cant challenge for providers to maintain 
current knowledge of these modalities. It is help-
ful to know the effects and side effects of the 
most common approaches used by certain patient 
populations, such as those discussed in this chap-
ter, and have resources ready for learning about 
other modalities. Table  14.1  lists some useful 
resources. In particular, NCCIH and the 
Longwood Herbal Task Force provide patient 
education materials available as well as summaries 
for providers. When assessing use of CAM 
modalities among persons with arthritis, it is 

important to note that persons with arthritis com-
monly use CAM for other conditions as well 
(Quandt et al.,  2005 ).

   Some recommendations for addressing CAM 
with patients are as follows:

•     Be approachable . Many patients fear nega-
tively impacting their relationship with their 
providers by disclosing CAM use. Even if a 
modality is not advisable for a patient, 
approach the matter in a sensitive, educational 
manner.  

•    Find out where patients are getting their infor-
mation.  Patients may or may not be using 
reputable sources of information. It may be 
helpful to have some sources ready to recom-
mend, such as those listed in Table  14.1 .  

•    Emphasize that patients should not stop tak-
ing conventional treatments without discus-
sion with their provider.  Most patients use 
CAM in conjunction with their conventional 
treatments. However, in some cases, patients 
may be hoping for an alternative with fewer 
side effects; in these cases, they also risk 
reduced effi cacy. For patients with conditions 
such as RA, foregoing prescribed treatments 
may lead to irreversible disease progression. It 
is advisable to discuss the patient’s reasons for 
using CAM and discuss adherence to conven-
tional treatments.  

•    Provide education and/or resources on poten-
tial side effects and interactions.  Patients may 
assume that CAM approaches are safe because 
they are perceived as “natural”. It is important 
to discuss potential adverse effects, especially 
potential interactions between supplements 
and conventional medications.  

•    Collaborate with the patient to meet care 
goals.  Patients have varied reasons for using 
CAM approaches. It is helpful to explore the 
patient’s own goals to collaborate for effective 
care and symptom management.    

 In conclusion, certain CAM approaches hold 
promise as adjunct treatments for reducing 
arthritis progression and controlling symptoms. 
However, none of these modalities is currently 
supported by strong research evidence. 
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Glucosamine, chondroitin, acupuncture, and tai 
chi have moderate evidence of benefi t, but effects 
are also small. Limited research suggests that 
certain topical agents, massage therapy, and yoga 
may be helpful, but more research is needed. It is 
important for patients to discuss CAM use with 
providers for collaborative examination of cost 
and benefi t, as well as safety, side effects, and 
potential interactions with conventional treat-
ments. Given the widespread use of CAM 
approaches, this is clearly an important area in 
which collaboration with patients and consider-
ation of their own care goals are important.      
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            Introduction 

 Beyond treatment of the presenting clinical 
issues, an essential challenge of working with 
people with arthritis in clinical practice is helping 
the individual develop the knowledge, skills, and 
confi dence to manage their disease on a day-to- 
day basis. Typical patient–clinician interactions 
are time-limited and relatively infrequent in the 
context of diseases like arthritis that must be 
managed 24  h  per day/7 days per week. However, 
clinicians can play a signifi cant role in helping 
their patients become effective self-managers, 
which is becoming increasingly important in 
twenty-fi rst century healthcare delivery. 

 This attention to  self-management   as a cru-
cial part of high-quality chronic disease care is 
evident in the Institute of Medicine’s (IOM) 
report on Crossing the Quality Chasm (Adams, 
Greiner, & Corrigan,  2004 ), the Chronic Care 
Model (Wagner,  1998 ), and even re-formulations 
of the defi nition of health (Huber et al.,  2011 ). 
The  IOM   defi ned self-management as “the tasks 
the individual must undertake to live well with 
one or more chronic conditions” (Adams et al., 
 2004 ). The defi nition specifi es that these tasks 

include having the confi dence to deal with medical 
management, role management, and emotional 
management. The  Chronic Care Model   was 
developed to identify the key system changes 
necessary to transform the healthcare delivery 
system to better meet the challenges of caring 
for people with chronic diseases (Wagner,  1998 ). 
Provision of self- management support and use 
of community resources are two of the six 
dimensions of health system improvement artic-
ulated in  the   Chronic Care Model as essential for 
high-quality chronic disease care (Wagner, 
 1998 ). Huber and colleagues, who viewed the 
World Health Organization’s  defi nition of health   
(“a state of complete physical, mental, and social 
well-being and not merely the absence of dis-
ease”) as counterproductive since it identifi es 
people with chronic diseases as de facto “ill,” 
proposed a refi ned defi nition of health as “the 
ability to adapt and self-manage” (Huber et al., 
 2011  p. 2). 

 Clinicians caring for people with arthritis can 
enhance their clinical practice by incorporating 
recommendations or referrals to self- 
management support programs, and strategies 
to foster patient commitment to participate, into 
their clinical routines. Use of evidence-based 
community self- management  programs   can be 
particularly advantageous because they have 
demonstrated improvements in both physical 
and psychological health status (Brady, Jernick, 
Hootman, & Sniezek,  2009 ). The purpose of 
this chapter is to describe why evidence-based 
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community programs are an important adjunct 
to clinical care in arthritis, discuss specifi c types 
of community programs useful for people with 
arthritis, and identify strategies to incorporate 
these community programs into clinical practice 
and help people with arthritis commit to partici-
pating in these valuable community resources.  

    Why Evidence-Based Community 
Programs Are an Important Adjunct 
to Clinical Care in Arthritis 

 As alluded to above, good self-management is 
essential to good health outcomes in arthritis. 
The American College of Rheumatology’s (ACR) 
2012 guidelines for the treatment of  osteoarthritis 
(OA)   include a number of recommended treat-
ment modalities, such as various forms of exer-
cise, weight loss, or use of medications that can 
only be completed by the patient himself or her-
self (Hochberg et al.,  2012 ). Similarly, the ACR 
guidelines for treating  rheumatoid arthritis (RA)   
include recommendations for a number of treat-
ment modalities that require daily participation 
by the patient (ACR Subcommittee on RA 
Guidelines,  2002 ). This need for the patients to 
be active participants in their daily care, or to be 
self-managers, has not diminished in this new era 
of biologic treatment in RA. In a 2014 qualitative 
study of patients with RA, Flurey and colleagues 
documented that even when the disease is stable, 
people with RA perceive the need to microman-
age both their symptoms and their daily activities 
to accommodate their RA, and that they use self- 
management techniques to maintain that dynamic 
balance between life and RA (Flurey, Morris, 
Richards, Hughes, & Hewlett,  2014 ). Further, 
these self-management efforts intensify as RA 
fl ares threaten their carefully maintained balance 
(Flurey et al.,  2014 ). 

 Clinicians working with patients with arthritis 
can play a key role helping their patients evolve 
into successful self-managers, through the self- 
management support they provide. The  National 
Public Health Agenda for Osteoarthritis 2010  
( OA Public Health Agenda ) slightly modifi ed  the 

  IOM defi nition to defi ne  self-management  sup-
port    as “the systematic provision of education 
and supportive interventions by healthcare or 
other providers to strengthen patients’ skills and 
confi dence in managing their health problems, 
including regular assessment of progress and 
problems, goal setting, and problem-solving sup-
port” (Arthritis Foundation and Centers for 
Disease Control and Prevention,  2010 ).  Clinicians 
  can provide such self-management support in 
their routine clinical interactions, but rarely do 
busy clinicians have the luxury of time required 
to personally implement intensive behavior 
change interventions. Evidence-based interven-
tion programs in the community can help fi ll this 
gap; many are designed to help people with 
arthritis acquire the knowledge, skills, and confi -
dence to successfully manage their arthritis. 
These community-based programs include those 
focusing on physical activity, self-management 
education, and weight loss. Fostering participa-
tion in community-based self-management sup-
port programs with documented positive health 
outcomes is another form of self-management 
support that clinicians seeing patients with arthri-
tis are well-positioned to provide (Brady,  2012 ). 

 The idea of referring to community programs 
is not foreign to many clinicians. Audience 
research with both  primary care providers (PCPs)   
and physical therapists (PTs)    noted that both 
groups routinely recommend community 
resources to their patients (Brady, Price, Ryan, 
Eidson, & Savage,  2009 ; Hefelfi nger et al.,  2014 ). 
Sixty percent  of   PCPs reported that they refer to 
community resources several times per week or 
more, and 56 % reported that they were aware of 
community resources for people with arthritis 
(Brady, Price, et al.,  2009 ). Sixty-seven percent 
 of   PTs surveyed reported that they were aware of 
physical activity resources in their local commu-
nity (Hefelfi nger et al.,  2014 ). However, when 
specifi c evidence-based, arthritis-appropriate 
physical activity or self-management education 
programs were described (Brady, Jernick et al., 
 2009 ), awareness fell to 20 % among PCPs 
(Brady, Price, et al.,  2009 ) and 18 % (self- 
management education (SME) programs) and 40 
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% (PA programs) among PTs (Hefelfi nger et al., 
 2014 ). As all of healthcare moves toward 
evidence- based practice, there are clear benefi ts 
to using what works—recommending those 
intervention programs with documented health 
benefi ts for people with arthritis. Further, audi-
ence research with people with arthritis found 
that a key reason people do not participate  in 
  SME programs is that they do not know they 
exist ( Unpublished CDC Report )—clinician rec-
ommendation or referral can help fi ll this gap.  

    Types of Evidence-Based Self- 
Management Support Programs 
Useful for People with Arthritis 

 The ACR guidelines for OA (Hochberg et al., 
 2012 ) and RA (ACR Subcommittee on RA 
Guidelines,  2002 ) and the  OA Public Health 
Agenda  (Arthritis Foundation and Centers for 
Disease Control and Prevention,  2010 ) all iden-
tify physical activity, self-management educa-
tion, and weight control as important 
self-management activities. While there have 
been a number of effi cacy trials addressing these 
health behaviors, few interventions tested have 
developed the infrastructure to support wide-
spread dissemination in communities across the 
country. The  Centers for Disease Control and 
Prevention’s (CDC) Arthritis Program   has 
screened interventions to identify those that are 
arthritis-appropriate, have an adequate base of 
evidence supporting their health effects, and have 
 the   infrastructure (i.e., implementation guide, 
leaders manual, training, and technical assistance 
readily available) to support widespread dissemi-
nation (Brady, Jernick, et al.,  2009 ). Six physical 
activity intervention programs and seven self- 
management education programs meet all of 
these criteria and are approved for dissemination 
by CDC-funded Arthritis Program grantees. 
Because these “packaged” (ready-to-use) inter-
ventions are available in multiple locations 
around the country, they are good resources for 
clinicians who want to enhance their clinical 
treatment with evidence-based intervention pro-
grams in the community. 

    Physical Activity Programs 

   Physical  activity   programs that meet the CDC 
Arthritis Program  screening   criteria are described 
in Table  15.1 . The majority of physical activity 
programs that meet these criteria are small group 
programs—programs where 15–20 participants 
come together two to three times per week to 
exercise as a group. Most of the programs include 
multiple forms of exercise including fl exibility, 
strengthening, aerobic conditioning, and balance 
activities. All can be modifi ed to meet  the   capa-
bilities of the individual participant. In 2011, 
Kelley and colleagues conducted a meta-analysis 
of 33 studies on the effects of community exer-
cise programs among people with arthritis and 
found statistically signifi cant and clinically 
meaningful improvements in pain (effect size 
0.20) and function (effect size 0.34) (both 
intention- to-treat analyses) (Kelley, Kelley, 
Hootman, & Jones,  2011 ).

   While the available programs have similar sets 
 of   exercises, they also have some important dif-
ferences. The  Arthritis   Foundation Aquatic 
Program (AFAP)    (Patrick et al.,  2001 ) is per-
formed in water, in contrast to  the   Arthritis 
Foundation Exercise Program (AFEP)    (Callahan 
et al.,  2008 ), EnhanceFitness (EF) (Wallace et al., 
 1998 ), and Fit & Strong! (F&S!) (Hughes et al., 
 2004 ), which are all done on land.    Walk with 
Ease (WWE)    (Callahan et al.,  2011 ) focuses 
solely on walking, although it does include some 
warm-up stretching. Active Living Every Day 
( ALED)   (Callahan et al.,  2014 ) is a  behavior 
  change program focused on physical activity, but 
participants do not exercise in class.    ALED class 
sessions focus on developing plans to incorporate 
exercise into daily routines and address barriers 
to regular exercise; all exercise is done outside of 
class. 

 Some of these more widely disseminated 
physical activity interventions, such as AFAP, 
AFEP, F&S!, and WWE, were all designed spe-
cifi cally for people with arthritis and include 
some educational components as well as the 
group exercise. In contrast,    EF  and    ALED   were 
developed to meet a more broad target  population, 
but are also appropriate for people with arthritis. 
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 While the majority of currently available 
physical activity programs require participants to 
meet together with a trained leader several times 
per week,    WWE is designed to also accommo-
date self-directed participants—participants who 
conduct the program on their own by reading the 
book and gradually progressing the time or dis-
tance they walk. In an evaluation of both the 
group and self-directed formats of WWE, the 
participants in the self- directed   WWE had 
6-week improvements that were fairly equivalent 
to the group format and retained more of those 
benefi ts at 1 year follow-up than did the group 
participants (Callahan et al.,  2011 ). Online tools 
are also available to support group and self- 
directed       participants  of   WWE. 

 These physical activity programs are conve-
niently available at local fi tness facilities, 
YMCAs, and community and senior centers. All 
of the physical activity programs identifi ed in 
Table  15.1  are offered in multiple states across 
the country, although there is variability in avail-
ability. In 2014,  EnhanceFitness   was offered  in 
  more than 30 states, while Fit & Strong! was 
offered at multiple locations but in just three 
states (Illinois, North Carolina, and West 
Virginia). All of the small group exercise pro-
grams are led by trained instructors, with fi tness 
or exercise training as well as 4–15 h of training 
in the specifi c intervention program. All of the 
interventions were developed at academic 
research centers or non-profi t organizations, and 
all are offered at low cost (ranging from $2 to $3 
dollars per session or $30 to $40 for an 8–12 
week series of classes).    

    Self-Management Education 
Programs 

   The  OA Public Health Agenda  defi nes   SME  as 
  interactive educational interventions specifi cally 
designed to enhance patient self-management. 
SME is patient-driven and focuses on building 
generalizable skills such as goal-setting, decision- 
making, problem-solving, and self-monitoring 
(Arthritis Foundation and Centers for Disease 
Control and Prevention,  2010 ). Self-management 

education differs from more traditional patient 
education in its focus on building those general-
izable skills and helping people learn to solve the 
inevitable challenges of living with arthritis and 
make wise decisions about how to care for them-
selves, rather than a focus on disease information 
and compliance with healthcare professional 
directions (Bodenheimer, Lorig, Holman, & 
Grumbach,  2002 ). Seven SME interventions 
meet the criteria identifi ed by the  CDC Arthritis 
Program   for interventions that are arthritis- 
appropriate, with an adequate evidence-base, and 
have the infrastructure to support widespread 
implementation (Brady, Jernick, et al.,  2009 ). 
These programs are described in Table  15.2 .

   As with physical activity intervention pro-
grams,  the   majority of SME programs that met 
the CDC Arthritis Program screening criteria are 
small group programs, although not all of them 
require in-person meetings. The two prototype 
interventions are the  Arthritis Self-Management 
Program (ASMP)   (Lorig, Mazonson, & Holman, 
 1993 ) and the  Chronic Disease Self-Management 
Program (CDSMP)   (Lorig et al.,  2001 ). The 
other programs are alternative delivery formats 
for these two seminal programs. All of these 
SME programs were developed at Stanford 
University and use enhancing self-effi cacy, or 
confi dence in ability to perform selected tasks, as 
the theoretical basis for behavior change (Lorig 
& Gonzalez,  1992 ). 

    ASMP   is a 6-week small group in-person 
workshop for  15   people with arthritis; Programa 
de Manejo Personal de la Artritis (Lorig, 
Gonzalez, & Ritter,  1999 ) is a similar program 
developed to meet the needs of Spanish-speaking 
people with arthritis. Better Choices, Better 
Health for Arthritis (Lorig, Ritter, Laurent, & 
Plant,  2008 ) delivers the same content and uti-
lizes similar processes as ASMP, but is delivered 
as a virtual group, meeting online for 6 weeks. 
The  Arthritis Toolkit   delivers the ASMP content 
in a self-study format and is available in English 
and Spanish (Goeppinger et al.,  2009 ). The 
majority of studies of ASMP have examined the 
small group in-person delivery format; the alter-
native delivery formats have one to two studies 
each. A 2011 meta-analysis of 19 studies of the 
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small group in-person ASMP found small to 
moderate improvements in self effi cacy, psycho-
logical health status, and selected health behav-
iors at 4–6-month follow-up, and most 
improvements persisted at 9–12-month follow-
 up. Fatigue and functional disability showed 
small improvements at 4–6 months, but these 
improvements were not maintained at 9–12- 
month follow-up (Brady, O’Colmain, Mobley, 
Greenberg, & Murphy,  2010 ).   

   CDSMP  is   similar in content and processes to 
ASMP, but  has   the advantage of addressing par-
ticipants with a variety of health conditions 
(Lorig et al.,  2001 ). CDSMP is based on two key 
premises: that people with chronic diseases have 
similar challenges in problem-solving and 
decision- making and need to learn generic skills 
to address these challenges, and that many people 
with chronic diseases have more than one chronic 
condition. Forty-seven percent of people with 
arthritis have at least one other chronic condition 
(Murphy, Bolen, Helmick, & Brady,  2009 ) and 
28 % of all adult Americans have two or more 
chronic conditions (Anderson,  2010 ). 

 Similar to ASMP, CDSMP is also available in 
a variety of delivery formats. While the CDSMP 
is a small group in-person workshop, Tomando 
Control de su Salud (Lorig, Ritter, & Gonzàlez, 
 2003 ) is the culturally appropriate parallel course 
developed for a Spanish-speaking population. 
Better Choices, Better Health is the online virtual 
group version of CDSMP (Lorig, Ritter, Laurent, 
& Plant,  2006 ). A self-study version of CDSMP 
is also available (Lorig, Ritter, Moreland, & 
Laurent,  2015 ). Also similar to ASMP, the major-
ity of studies of CDSMP have examined the 
small group in-person delivery format, while the 
evaluations of other delivery formats are limited 
to one to two studies each. A 2011 meta- analysis 
of 18 studies of the small group in-person 
CDSMP demonstrated small to moderate 
improvements in psychological health (self- 
effi cacy, depression, and health distress) and 
selected health behaviors (cognitive symptom 
management and aerobic exercise) at 4–6-month 
follow-up that persisted at 12-month follow-up. 
Improvements in stretching/strengthening exer-
cise and pain emerged at the 12-month follow-up 
(Brady et al.,  2013 ). 

 CDSMP is the most widely disseminated of 
these SME programs and is currently available in 
almost every state in the United States as well as 
various countries across the world. For example, 
in the period 2010–2012, more than 100,000 par-
ticipants completed CDSMP offered through 
Aging Network affi liated organizations alone 
(Ory et al.,  2013 ). The availability of online vir-
tual workshops and the self-study formats pro-
vides easy access for people anywhere in the 
country to participate in SME programs. 
Availability of the small group in-person ASMP 
has declined with the growth of CDSMP, but the 
online and self-study delivery formats are still 
readily accessible for those who prefer an 
arthritis- specifi c SME program. Studies compar-
ing the health outcomes of CDSMP with ASMP 
among people with arthritis have shown equivo-
cal results (Goeppinger et al.,  2007 ; Lorig, Ritter, 
& Plant,  2005 ), so one program is not preferred 
over the other in terms of health benefi ts for peo-
ple with arthritis.   

 These SME programs are offered in local 
health care and community settings and are gen-
erally low cost—less than $50 for a 6-week 
workshop. Both self-study toolkits are available 
for less than $50 as well. The small group pro-
grams are each led by two trained leaders, one of 
whom is a person with arthritis or chronic dis-
ease, all of whom have completed a 4.5 day train-
ing session.    

    Weight Loss Programs 

   Despite  the   importance  of   weight control in the 
management of osteoarthritis of the hip and 
knee, and a few limited clinical trials of weight 
loss interventions (Messier et al.,  2004 ), there 
are no widely disseminated arthritis-specifi c 
weight loss interventions in the community. In 
qualitative formative research on the use of 
community- based programs for arthritis man-
agement,    PCPs specifi cally mentioned commer-
cial weight loss programs as common referrals 
(Brady, Price, et al.,  2009 ). A 2014 cost-effec-
tiveness analysis of medications and commercial 
weight loss programs concluded Weight 
Watchers was the best value in terms of cost per 
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weight lost or quality- adjusted life year saved 
(Finkelstein & Kruger,  2014 ).  Weight Watchers   
also has an impressive distribution system with 
over 40,000 meetings weekly across the world 
and over 10,000 trained leaders, all of whom 
have lost weight on the program. Weight 
Watchers identifi es itself as a behavior change 
program focused on healthy eating, behavior 
modifi cation, and physical activity. An online 
version  of   Weight Watchers is also available 
  http://www.weightwatchersinternational.com/
phoenix.zhtml?c=130178&p=irol-IRHome    .     

    Integrating Community-Based 
Programs into Clinical Practice 

 Integrating community-based self-management 
support programs into clinical practice requires 
identifying which patients are appropriate for 
community-based programs, and how to effec-
tively encourage patients to participate in and 
commit to these programs. 

    Identifying Patients Appropriate 
for Community-Based Programs 

    Physical Activity:  The Guidelines for Physical 
Activity for all Americans, issued by the 
U.S. Department of health and Human Services, 
recommend that all Americans perform 150 min 
of moderate physical activity each week (US 
Department of Health and Human Services, 
 2008 ). However, only 26 % of people  with   arthri-
tis meet that  recommendation   and 44 % of people 
with arthritis are inactive—that is do not partici-
pate in any leisure time physical activity for a 
minimum of 10 min (Shih, Hootman, Kruger, & 
Helmick,  2006 ). Some people with arthritis may 
be able to increase their physical activity by sim-
ply being informed of the guidelines and encour-
aged to be more physically active, but the 
majority of patients are likely to require addi-
tional structured support. 

 People with arthritis face the same barriers to 
physical activity that people without arthritis do, 
as well as some arthritis-specifi c barriers, includ-

ing pain or fear of pain, not being able to fi nd an 
exercise they can do and not being sure of what 
exercise is safe for them to do (Wilcox et al., 
 2006 ). Arthritis-appropriate physical activity 
programs, such as those described in Table  15.1 , 
can address these barriers.   

    Self-Management Education : One of the  most 
  robust fi ndings from evaluations  of   self- 
management education programs is the positive 
changes in self-effi cacy or confi dence in ability 
to manage symptoms (Brady et al.,  2010 ,  2013 ). 
 Self-effi cacy   is correlated with health status such 
as mental and physical well-being (Lefebvre 
et al.,  1999 ) and predicts health behaviors such as 
physical activity, healthy eating, and coping skills 
(Taal, Rasker, Seydel, & Wiegman,  1993 ). Self- 
management education can serve as the catalyst 
to help people become active self-managers. Any 
patient who is not taking active control of his or 
her health could likely benefi t from a self- 
management education program. Reeves and col-
leagues demonstrated that those patients with 
lower self-effi cacy and health-related quality of 
life at baseline experienced greater health bene-
fi ts from participation in CDSMP than did those 
with higher baseline scores (Reeves et al.,  2008 ).   

    Weight Loss : Patients who  are   overweight and 
struggle to lose weight are obvious candidates  for 
  structured weight loss programs. Sixty-seven 
percent of people with arthritis are overweight or 
obese (Shih et al.,  2006 ), but only 41 % of over-
weight or obese adults with arthritis have been 
told by their clinician to lose weight (Do, 
Hootman, Helmick, & Brady,  2011 ).    

    Strategies to Effectively Encourage 
Patients to Participate in Community- 
Based Programs 

  At a minimum, clinicians  can   enhance their clini-
cal practice by referring their patients to, or rec-
ommending their patients attend, physical 
activity, self-management education, or weight 
loss program in the community. Murphy and 
 colleagues reported that people who receive a 
healthcare provider referral are 18 times more 
likely to attend than those who do not receive a 
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provider referral (Murphy et al.,  2007 ). However, 
that same analysis documented that only half of 
the people who receive the referral actually attend 
the program (Murphy et al.,  2007 ). Additional 
strategies, beyond just making the recommenda-
tion, can help patients evolve into more active 
self-managers and receive the benefi ts available 
from these community-based self-management 
support programs. 

 Although most clinicians do not have time in 
their limited patient encounters to implement 
complex behavioral interventions, provider coun-
seling techniques borrowed from the addictions 
and smoking cessation literature are gaining rec-
ognition as useful means of providing chronic 
disease self-management support and have been 
used to support self-management behaviors such 
as increasing physical activity or losing weight 
(Brady,  2012 ; Lin, O’Connor, Whitlock, & Beil, 
 2010 ; Pearson, Mattke, Shaw, Ridgely, & 
Wiseman,  2007 ). 

   The  American College of Preventive Medicine   
recommends the use of the 5 A’s model of behav-
ioral  counseling   to strengthen providers’ 
approaches to encouraging  their   patients to 
become more physically active (Jacobson et al., 
 2005 ). The 5 A’s model includes a sequence of 
fi ve pragmatic steps to elicit and foster behavior 
change (Glasgow, Goldstein, Ockene, & Pronk, 
 2004 ). Jay and colleagues surveyed obese 
patients on their physician’s use of 5 A tech-
niques. Patients who received more 5 A tech-
niques had higher motivation and change 
intentions in a dose–response relationship—each 
additional technique was associated with greater 
odds of being motivated to lose weight and 
greater intentions to exercise or eat better (Jay, 
Gillespie, Schlair, Sherman, & Kalet,  2010 ). The 
5 As are outlined in Table  15.3 . 

    Si milarly,   motivational interviewing (MI)       
emerged from addictions counseling and is also 
being used to support self-management in 
patients with chronic disease.    MI is a patient- 
centered yet directive form of counseling to pro-
mote behavior change by focusing on the 
patient’s own perceptions and motivations and to 
foster behavior change by surfacing and address-
ing their ambivalence about the change (Miller 

and Rollnick,  2002 ). Key principles of MI are 
outlined in Table  15.3 . 

  MI has been  used   in a variety of health behav-
iors. In a meta-analysis of controlled clinical tri-
als of MI, Burke and colleagues demonstrated 
that MI-based interventions had a moderate effect 
(0.53 effect size) on diet and exercise behaviors 
(Burke, Arkowitz, & Menchola,  2003 ). Pollack 
and colleagues demonstrated in an observational 
study that patients whose physician used 
MI-consistent behaviors in their weight counsel-
ing lost signifi cantly more weight than those 
whose physician used MI-inconsistent behaviors 
(3.1 lb loss versus 0.4 lb gain) (Pollack et al., 
 2010 ). A meta-analysis of MI used in medical 
settings found signifi cant improvement in weight 
control, increasing physical activity, intention to 
change, and confi dence in approaching change 
when dealing with chronic conditions (Lundahl 
et al.,  2013 ). Ranatunga and colleagues reported 
no diffi culties in using MI in their academic rheu-
matology clinic as part of their approach for pro-
viding self-management support (Ranatunga 
et al.,  2010 ).   

   A third approach to behavioral counseling, 
called  Brief Action Planning (BAP)     , is emerg-
ing; it combines the behavior counseling tech-
niques of motivational interviewing with 
evidence-based constructs from behavior change 
literature, specifi cally goal setting, action plan-
ning, and self-effi cacy (Gutnick et al.,  2014 ). 
BAP focuses on three core questions and is 
designed to help patients shape an action plan, 
assess their confi dence in their ability to com-
plete their plan, and negotiate a mutually agree-
able follow-up plan to check progress. More 
details on BAP are available in Table  15.3 . BAP 
was designed in part to serve as a quick alterna-
tive to behavioral counseling strategies that 
require more extensive training to acquire the 
required skills and that take longer to implement 
in clinical practice. Although there are no data 
yet on the effects of BAP, clinicians using this 
approach have found it useful and feasible to fi t 
into a brief clinical encounter (Gutnick et al., 
 2014 ).   

 All of the  behavioral counseling techniques   
described have some common elements, specifi -
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cally building a collaborative partnership, ask-
ing permission before educating, starting from 
the patient’s current position, arranging follow-
up, and striving for repeated small successes, 
rather than a single large behavior change. All 
of the approaches described can be used to elicit 
patient goals, such as increasing physical activ-
ity, losing weight, or learning new pain manage-
ment strategies, and these goals can be achieved 
by their participation in a community-based 
self- management support program. Rather than 
just didactically recommending a community 
program to a patient, follow-though is likely to 
be better when the recommendation is posi-
tioned as a means for the patient to achieve his 
or her own goal. 

 In addition, all of  these   behavioral counseling 
techniques will alter the dynamics of the patient–
healthcare provider interaction. Rather than the 
interaction being dominated by clinician assess-
ment questions and treatment recommendation, 
use of the 5 A’s, MI, or BAP will necessitate a 
more collaborative dialogue between patient and 
clinician. Bodenheimer and colleagues defi ne 
self-management support in just that way, as both 
a set of techniques and strategies to help patients 
choose health behaviors, and as a fundamental 
transformation of the patient–caregiver relation-
ship into a collaborative partnership 
(Bodenheimer, MacGregor, & Sharifi ,  2005 ).     

    Conclusion 

 Acquiring skills and confi dence to appropriately 
self-manage their condition is an essential task 
for people with arthritis. Clinicians can facilitate 
that process through the self-management sup-
port they provide, not only in their clinical inter-
actions, but in their recommending and facilitating 
participation in community-based physical activ-
ity, self-management education, and weight con-
trol programs. There is a reasonably large number 
of evidence-based physical activity and self- 
management education interventions available, 
with increasing numbers of community sites 
offering the intervention. Particularly for self- 
management education, there are also online and 

self-study programs that can serve people who do 
not have the accessibility or inclination to attend 
a small-group in-person program. However, it is 
not enough to simply recommend a community- 
based program; clinicians can play a valuable 
role in using behavioral counseling techniques to 
foster their patients’ commitment to participate 
in a program that can help them achieve their per-
sonal goals.     

  Disclaimer   The fi ndings and conclusions in this com-
mentary are those of the author and do not necessarily 
represent the offi cial position of the Centers for Disease 
Control and Prevention.  
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            Background and Evolution 
of Behavioral Approaches 
for Arthritis 

    The Development of Health 
Psychology and Behavioral Medicine 

    Since behavioral interventions  have   played a 
prominent role in  the   management of chronic dis-
ease  for   many years, it is important to consider the 
historical and theoretical factors that have con-
tributed to their relevance and importance to 
arthritis. The evolution and development of the 
allied fi elds of health psychology and behavioral 
medicine have contributed signifi cantly to the 
emergence of behavioral and psychosocial inter-
ventions for chronic disease and the management 
of arthritis (Nicassio & Smith,  1995 ). While these 
fi elds are overlapping and synergistic, they are 
paradigmatically distinct. The discipline of  health 
psychology   refers to the application of psycho-
logical principles and techniques to understand-
ing the effects of psychological processes on the 
manifestations of disease, the prevention of 

 illness, the promotion of adaptive health prac-
tices, the management of chronic illness, and the 
examination of the healthcare system (Belar, 
 1997 ; Taylor,  1990 ). In contrast, behavioral medi-
cine is interdisciplinary in focus, refl ecting the 
integrated contributions of medicine, psychology, 
social science, allied health, and public health to 
the prevention of disease, the promotion of adap-
tive health practices, and the treatment of disease 
(Buse & Andrasik,  2009 ). Since the inception of 
these fi elds in the late 1970s, new paradigms and 
approaches for treating patients with a variety of 
health problems have been developed and tested, 
creating a broadening awareness of the impor-
tance of these fi elds and their value in research, 
patient education, and disease management. 
Health psychology and behavioral medicine con-
tinue to have an important impact on healthcare 
delivery and treatment of chronic disease through 
the adoption of the biopsychosocial model and its 
emphasis on understanding the unique circum-
stances of patients who may be diagnosed with 
the same medical condition. 

 In concert with the increased interest in, and 
growth, of these fi elds, researchers began to study 
how psychosocial processes affect the adjustment 
of patients with arthritis, along with the impact of 
arthritis on emotional well-being and functional 
outcomes such as disability and quality of life. 
Early research on the role of helplessness, percep-
tions of control over arthritis, and social support 
confi rmed the importance of such factors in 
understanding depression, pain, and arthritis- 
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related disability (e.g., Brown & Nicassio,  1987 ; 
Brown, Wallston, & Nicassio,  1989 ; Nicassio & 
Smith,  1995 ; Stein, Wallston, & Nicassio,  1988 ). 
Investigators have also focused on how patients’ 
strategies for coping with pain may affect many of 
these same outcomes (Brown & Nicassio,  1987 ; 
Rosentiel & Keefe,  1983 , see Chap.   3    , this vol-
ume). Research has examined the effects of many 
of these same factors on health outcomes in other 
illnesses such as diabetes, cancer, kidney disease, 
and heart disease (Christensen & Ehlers,  2002 ; 
Faul, Jim, Williams, Loftus, & Jacobsen,  2010 ; 
Fok, Chair, & Lopez,  2005 ; Glasgow, Toobert, & 
Gillette,  2001 ; Muehrer & Becker,  2005 ; 
Paschalides et al.,  2004 ; Rose, Fliege, Hildebrandt, 
Schirop, & Burghard,  2002 ; Sarenmalm, Ohlen, 
Ode, & Gaston-johansson,  2008 ; Shimbo, 
Davidson, Haas, Fuster, & Badimon,  2005 ; Sloan 
et al.,  2012 ; Tully, Baker, Turnbull, Winefi eld, & 
Knight,  2009 ). 

 Importantly, since variables such as helpless-
ness, coping, and social support were considered 
to be potentially modifi able, the premise that 
behavioral interventions could be developed to 
address them was embraced and subsequently 
explored empirically. Accordingly, over the last 
three decades, a signifi cant body of clinical trials 
research has demonstrated the effi cacy of  behav-
ioral interventions   across a range of diseases and 
health problems (Abbott et al.,  2014 ; Anderson & 
Taylor,  2014 ; Davidson et al.,  2006 ; Goyer et al., 
 2013 ; Hart et al.,  2012 ; Linden & Girgis,  2012 ; 
Linden, Phillips, & Leclerc,  2007 ; Montgomery 
et al.,  2014 ; Newell, Sanson-Fisher, & Savolainen, 
 2002 ; Ott,  2002 ; Sharma & Haider,  2013 ; Somers, 
Wren, & Shelby,  2012 ). This research has pro-
vided confi rmation of the scientifi c and clinical 
value of behavioral interventions and the need for 
behavioral interventions to reach populations who 
are likely to benefi t from their dissemination and 
application in clinical and community settings.     

    Emergence of Social Learning Theory 
as a Dominant Theoretical Paradigm 

   The advent of  social learning theory      has also 
contributed to our understanding of the dynamic 
infl uences between psychosocial and biological 

infl uences on health outcomes and subsequently 
to the development of behavioral interventions 
for chronic illness (Bandura,  1991 ,  2001 ; 
Bandura & Adams,  1977 ; Rosenstock, Strecher, 
& Becker,  1988 ).  Self-effi cacy  , a key tenet of 
this framework, refers to the degree of certainty 
that an individual has regarding whether he or 
she can perform a specifi c behavior that will lead 
to a desired outcome. The application of self-
effi cacy theory to arthritis has led to many 
important fi ndings. For example, self-effi cacy 
has proven to be an important construct in under-
standing whether arthritis patients will cope 
adaptively with their pain, manage their activity 
level, and engage in other adaptive health behav-
iors (Lorig, Chastain, Ung, Shoor, & Holman, 
 1989 ).  Self-effi cacy   may be viewed as a form of 
“illness cognition.” Illness cognitions provide a 
“window” into patients’ subjective meaning of 
their illness and health related to subsequent 
health behaviors. Accordingly, social learning 
theory has illustrated the importance of under-
standing the central role of patients’ beliefs in 
their illness experience, their interpretation of 
symptoms, their coping mechanisms, and their 
response to treatment. It has also established the 
theoretical and empirical foundation for clinical 
interventions such as cognitive behavior therapy 
that address distortions in thinking that may lead 
to maladaptive coping and negative health 
outcomes. 

 In some instances, patients’ experience with 
illness may be discordant with objective medical 
fi ndings and recommended treatment practices. 
For example, theoretically effi cacious treatments 
may not lead to improvement if patients lack  self- 
effi cacy     in their ability to implement them in their 
daily lives. This is particularly true of behavioral 
interventions whose effi cacy depends largely on 
the performance of learned skills.  Self- effi cacy 
theory   also applies to medical and allied health 
interventions (e.g., physical therapy, nursing) that 
promote adherence to medications and other self-
initiated behaviors (e.g., exercise, improved eat-
ing). Thus, many behavioral interventions for 
arthritis have focused on the development of  self-
effi cacy   as a principal clinical target under the 
assumption that self-effi cacy will contribute to 
effective management practices that will lead to 
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benefi cial changes in clinical  outcomes such as 
pain, mood, and disability (Marks, Allegrante, & 
Lorig,  2005 ).    

    Limitations 
of Disease-Modifying Drugs  

   Behavioral  interventions      have represented an 
important complement to the use of pharmaco-
logical treatments for arthritis whose focus is to 
reduce infl ammation and dampen disease activ-
ity. Importantly, many studies over the last decade 
have confi rmed the effi cacy of new biologic 
agents in the amelioration of disease activity in 
arthritis (Gartlehner, Hansen, Jonas, & Lohr, 
 2006 ; Singh et al.,  2012 ). While biological agents 
have been successful in dampening the infl am-
matory response, the effi cacy of these medica-
tions is variable across patients, and in some 
instances, they may increase other health risks 
due to their suppression of the immune system 
(e.g., Nurmohamed & Dijkmans,  2005 ). 
Importantly, non-pharmacological treatment 
approaches have the potential to reduce depen-
dency on medications that pose such problems. 
In this regard, it has been found that behavioral 
interventions have contributed to signifi cant clin-
ical improvement in patients who are receiving 
standard medical treatment that may involve the 
prescription of biologic agents and other disease- 
modifying drugs (Kiecolt-Glaser, McGuire, 
Robles, & Glaser,  2002 ; Miller & Cohen,  2001 ; 
Zautra et al.,  2008 ). In clinical trials,  behavioral 
interventions   have been compared with control 
groups in which patients continue to participate 
in their standard medical regimens under the care 
of their rheumatologists. This has been necessary 
since the withholding of medical treatment from 
patients with active disease would heighten 
health risks and, therefore, raise ethical concerns 
about patient safety. 

 Importantly, behavioral interventions have 
been shown to have incremental scientifi c and 
clinical value, an effect over and above the impact 
of pharmacological treatments. That has repre-
sented a rigorous standard to achieve in research 
as patients may already be getting optimal care. 
Additional information on the effi cacy of 

 behavioral interventions will be presented later in 
this chapter. It is a standard, however, that health 
psychology and behavioral medicine researchers 
and clinicians embrace since they are invested in 
developing treatment approaches that comple-
ment standard, effective medical practices and 
procedures.    

    Early Research on Mind-Body 
Treatments 

   The research  on   mind-body  techniques   such as 
relaxation training, meditation, and biofeedback 
that began in the 1960s and 1970s has provided a 
foundation for their incorporation into behavioral 
treatment programs for arthritis.  Relaxation train-
ing methods   have proven to reduce pain and emo-
tional distress in a variety of patient populations 
(Astin, Shapiro, Eisenberg, & Forys,  2003 ; 
Carroll & Seers,  1998 ; Kwekkeboom & 
Gretarsdottir,  2006 ; Morone & Greco,  2007 ). 
 Biofeedback   has demonstrated that feedback 
about the intensity of a physiological response 
(e.g., muscle tension) provides the basis for 
learning to modulate the direction of the response 
and subsequently to its control (Hauri,  1981 ). 
Collectively, these techniques have shown that 
patients have the ability to mitigate distressing 
symptoms and the potential to exert a measure of 
control over important health outcomes, chiefl y 
on their own, or with minimal guidance from 
medical providers and other healthcare practitio-
ners (Budzynski, Stoyva, Adler, & Mullaney, 
 1973 ; Clemens et al.,  2000 ; Flor & Birbaumer, 
 1993 ; Newton-John, Spence, & Schotte,  1995 ). 
Thus, there has been an important evidence- 
based, empirical rationale for their inclusion in 
treatment programs for arthritis. 

 Behavioral treatments based on mind-body 
approaches have also played a signifi cant role in 
the development of other treatment strategies that 
promote the learning of new skills and a philoso-
phy of patient self-empowerment and indepen-
dence. This philosophy is embodied in 
community-based interventions and complemen-
tary treatments (see Chaps.   14     and   15    , this vol-
ume) that have become increasingly popular to 
arthritis patients who are interested in exploring 
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new ways to promote their health and emotional 
well-being. The appeal of such interventions to 
patients provides added momentum for contin-
ued changes in the healthcare system due to their 
“organic” nature and their “patient centeredness” 
philosophy. As patients take more responsibility 
for their healthcare, their roles and communica-
tion patterns with physicians may undergo 
change as they become less dependent on health-
care providers for the management of their medi-
cal circumstances. As a result, the relationship 
between patients and rheumatologists becomes 
more collaborative in nature, leading to medical 
decision-making that refl ects the needs and val-
ues of arthritis sufferers in conjunction with the 
opinions of the medical team.     

    Effi cacy of Behavioral Interventions 

  What is generally  known   about the effectiveness 
of behavioral interventions in ameliorating arthri-
tis symptoms and preventing adverse health out-
comes? Considerable research over the past three 
decades has been conducted to evaluate their effi -
cacy. Related issues concern understanding the 
magnitude of the effects of behavioral interven-
tions on important clinical criteria and whether 
behavioral interventions are having an impact on 
improving patients’ well-being and making a dif-
ference in patients’ daily lives. Two meta- 
analyses have explored the effi cacy of behavioral 
interventions for arthritis in clinical trials 
research. The meta-analyses have adopted rigor-
ous inclusion criteria and have covered a wide 
range of behavioral modalities (see Dixon, Keefe, 
Scipio, Perry, & Abernethy,  2007 ; Knittle, Maes, 
& de Gucht,  2010 ). In a broad sense, they have 
included studies that have espoused a self- 
management approach, many of which have 
incorporated key elements of social learning the-
ory principles and self-effi cacy. The meta- 
analyses have examined the effects of behavioral 
interventions on a number of clinical outcomes, 
including pain, disability, various indices of psy-
chosocial functioning, and emotional distress. 

 The review by Dixon et al. ( 2007 ) addressed 
the effi cacy of behavioral interventions that 

focused on pain management. Their review 
included a range of behavioral modalities admin-
istered in both individual and group format; 
cognitive- behavioral therapy (CBT), emotional 
disclosure, hypnosis, pain-coping skills training, 
psychodynamic therapy, biofeedback, and stress 
management. Both RA and OA patients and 27 
RCT’s were included in the review. Compared to 
controls, behavioral interventions led to signifi -
cant improvement, evidenced by the following 
effect sizes for pain (.18), anxiety (28), depres-
sion (=.21), psychological disability (.25), physi-
cal disability (.15), active coping (.72), pain 
self-effi cacy (18), and joint swelling (=.35). 

 The review by Knittle et al. ( 2010 ) from the 
Netherlands evaluated 27 randomized controlled 
trials and only included patients with RA. A 
unique focus of this meta-analysis was to deter-
mine whether interventions based  on   self- 
regulation theory (SRT)    would improve physical 
activity, which had not been addressed in the 
Dixon et al. review. Investigators rated each inter-
vention for the inclusion of the following strate-
gies; goal setting, planning, self-monitoring, 
feedback, and relapse prevention. Their review 
only included individual face-to-face interactions 
between patients and healthcare providers. 
Behavioral interventions led to signifi cant 
improvement with effect sizes of .45 for physical 
activity, .18 for pain, .32 for disability, .23 for 
depressive symptoms, and .17 for anxiety. At 
follow-up (2–14 months), the effect size for 
physical activity was .36, for pain, .13, for dis-
ability, .15, and for depression, .32. Their review 
did not include data on the effi cacy of behavioral 
interventions for disease activity. 

 The fi ndings from the two meta-analyses 
refl ected substantial concordance. First, 
 behavioral interventions led to improvement 
across a range of clinical outcomes. Improvement 
was found in pain, psychological distress, and 
functional domains in both reviews. Second, the 
magnitude of improvement was modest. Third, 
behavioral interventions led to improvement in 
coping, activity level, and self-effi cacy. Fourth, 
the reviews did not fi nd that behavioral interven-
tions reduced infl ammation or arthritis-related 
biomarkers. 
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   It is important to note  that   behavioral inter-
ventions may have “ripple effects” (Wilson, 
 2015 ). “Ripple effects”    occur when a behavioral 
intervention that focuses on one primary domain 
has effects on other outcomes. “Ripple effects” 
have important implications for the health of 
populations since changes in exercise habits and 
diet, for example, may promote positive changes 
in a variety of health outcomes and prevent health 
risk. With respect to arthritis, it appears that a 
similar phenomenon also occurs. For example, 
the Dixon et al. ( 2007 ) review showed that inter-
ventions that targeted pain also improved func-
tional outcomes and depression. The same pattern 
of fi ndings was reported by Knittle et al. ( 2010 ). 
There are two plausible explanations for “ripple 
effects” in behavioral intervention research for 
arthritis. One is that since pain, disability, and 
psychological distress are correlated with each 
other, and that improvement in one area may lead 
to change in another. Importantly, these outcomes 
may not only be correlated, but causally linked 
with each other as well. Behavioral interventions 

for pain, for example, may contribute to less dis-
ability and depression or vice versa (Fig.  16.1 ).  

   The other is that behavioral interventions pro-
mote a common core of principles or strategies 
that have general signifi cance and have separate 
effects on several different clinical outcomes 
simultaneously. In this scenario, teaching patients 
to cope actively with their arthritis pain may con-
tribute directly to improving pain, disability, and 
psychological distress (Fig.  16.2 ).

   While the magnitude of the effects of  behav-
ioral interventions   tends to be modest, their 
potential public health impact could still be sig-
nifi cant. Small effect sizes may translate into 
meaningful gains on a population level if thou-
sands of patients have access to behavioral inter-
ventions in clinic settings or through community 
intervention programs. There are other examples 
in the literature supporting the effi cacy of brief 
interventions administered through primary care 
settings (Cape, Whittington, Buszewicz, Wallace, 
& Underwood,  2010 ; Erickson, Gerstle, & 
Feldstein,  2005 ) to promote adaptive behavioral 

Behavioral Intervention

Reduction
In pain Less Disability Less Depression

Hypothetical model postulating linkages between behavioral intervention,
pain, disability, and depression

  Fig. 16.1    Hypothetical 
model postulating 
linkages  between 
  behavioral intervention, 
pain, disability, and 
depression       

Increase in
active coping

Less Pain

Less Disability

Less Depression

Hypothetical model illustrating independent effect of active
coping on pain, disability, and depression

  Fig. 16.2     Hypothetical 
  model illustrating 
independent effect of 
active coping on pain, 
disability, and 
depression       
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changes that have a public health impact. 
Increasing patient access to effective treatments 
is a major public health challenge and also a 
 signifi cant issue for patients who are struggling 
with managing debilitating arthritis symptoms. 

 Accordingly, the question of whether behav-
ioral interventions are making a difference in 
patients’ lives is more diffi cult to answer for the 
following reasons: (1) patients may have limited 
access to behavioral interventions, (2) patients 
may have diffi culties with the “uptake” of behav-
ioral interventions or the learning of needed skills, 
or (3) patients may experience diffi culty in apply-
ing skills on a daily basis. Community self- 
management approaches have represented an 
attempt to deliver easily consumable interventions 
to arthritis patients proximal to their living envi-
ronments (see Brady this volume, Bodenheimer, 
Lorig, Holman, & Grumbach,  2002 ; Lorig, 
Gonzalez, & Ritter,  1999 ; Lorig & Holman,  2003 ; 
Lorig, Lubeck, Kraines, Seleznick, & Holman, 
 1985 ) and have had a signifi cant impact in the 
enhancement of patient well-being. These pro-
grams not only promote greater education and 
knowledge about arthritis management, they also 
engender meaningful social interaction and sup-
port that reduces the social isolation and loneliness 
associated with having arthritis. However, while 
such intervention programs have yielded positive 
results, they still can only reach a small fraction of 
the arthritis population. We would have a better 
idea if behavioral interventions are improving 
patients’ lives if they were promoted and inte-
grated in arthritis clinics where the vast majority 
of arthritis patients receive their clinical care. At 
this juncture, there is evidence that psychosocial 
issues are not identifi ed or addressed in rheumatol-
ogy settings (Sleath et al.,  2008 ), decreasing the 
likelihood that behavioral approaches to manage-
ment will be considered or implemented.   

    Identifying Effective Treatment 
Components and Mechanisms 
of Action 

     Behavioral   interventions  for   arthritis have fre-
quently been “omnibus” in nature.  Omnibus 
interventions   are comprised of many different 

treatment elements and require the acquisition of 
several skills on the part of patients. Interventions 
for pain, for example, have included such ele-
ments as rational restructuring, activity pacing, 
relaxation training, increasing social support, and 
engaging in pleasurable activities and events 
(Dixon et al.,  2007 ; Radojevic, Nicassio, & 
Weisman,  1992 ). The inclusion of several treat-
ment elements in clinical trials research may 
refl ect the expectation that teaching patients sev-
eral skills is a more effective way of enhancing 
the potency of interventions instead of relying on 
more streamlined, targeted approaches that focus 
on a limited set of treatment skills or strategies. 
However, the risk of omnibus approaches is that 
interventions may become saturated, making it 
problematic for patients to master a range of 
skills and apply them on a consistent basis. The 
uptake or learning of aspects of the interventions 
and resulting impacts becomes more diffi cult as 
complexity of the interventions increases 
(Ingersoll & Cohen,  2008 ; Stone et al.,  2001 ; 
Vermeire, Hearnshaw, Van Royen, & Denekens, 
 2001 ). Adherence to, and performance of, learned 
skills may also be compromised as patient 
demands increase (Barlett  2002 ). Furthermore, 
the inclusion of several elements in behavioral 
treatment interventions has made it diffi cult to 
isolate the specifi c components that are respon-
sible for clinical improvement. Future research 
directed at identifying active treatment elements 
in multifaceted treatment packages would fi ll an 
important gap in the behavioral intervention lit-
erature. Doing so will also contribute to the effi -
ciency of delivering psychosocial care.  

 There is also a need for understanding the 
mechanisms of action underlying the effi cacy of 
behavioral treatment approaches for arthritis pain 
and disease activity. Figure  16.3  illustrates poten-
tial mechanisms that may contribute to clinical 
change. Behavioral interventions may work 
through a number of potential pathways either 
individually or in concert with one another. They 
may also be correlated or causally related with 
one another.

   Behavioral interventions may contribute to 
improvements in patients’ beliefs or appraisals of 
their health. They may promote increases in self- 
effi cacy or reductions  in negative beliefs   such as 
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helplessness or catastrophizing. Most behavioral 
interventions based on  social learning theory      
principles have attempted to foster healthier ill-
ness appraisals that promote a sense of optimism 
and agency in patients. Recently, investigators 
have shown increased interest in mindfulness 
approaches that foster acceptance and a non- 
judgmental awareness about health (Grossman, 
Niemann, Schmidt, & Walach,  2004 ; Hofmann, 
Sawyer, Witt, & Oh,  2010 ; Nyklíček, Hoogwegt, 
& Westgeest,  2015 ; Rosenzweig, Greeson, 
Reibel, Green, & Jasser,  2009 ). Changes in 
patients’ beliefs have been linked to a range of 
outcomes, including less pain, improved mood, 
and decreased disease activity (Carrico & Antoni, 
 2008 ; Irwin et al.,  2015 ; McCracken & Turk, 
 2002 ; McCracken & Vowles,  2008 ; Turk & 
Okifuji,  2002 ). Reductions in helplessness and 
catastrophizing, in turn, have been shown to con-
tribute to adaptive coping (Cabib, Campus, & 
Colelli,  2012 ; Evers, Kraaimaat, Van Riel, & De 
Jong,  2002 ; Hannibal & Bishop,  2014 ; Hewlett 
et al.,  2011 ). 

 Importantly, behavioral interventions may 
promote changes in patients’ coping mechanisms 
for their pain by increasing active coping and 
reducing passive or avoidant coping strategies. 
Greater active coping and less passive coping 
have been shown to be consistently related to 
reductions in pain and improvements in mood in 
a range of pain populations (Higgins, Bailey, 
LaChapelle, Harman, & Hadjistavropoulos, 
 2014 ; McCracken & Turk,  2002 ). 

 Behavioral interventions also may target 
mechanisms for increasing the social network 
size and quality of support of patients. Social 
support has been associated with positive health 
outcomes in both OA and RA patient populations 
(Ethgen et al.,  2004 ; Evers et al.,  2002 ; Holtzman, 
Newth, & Delongis,  2004 ; Krol, Sanderman, & 
Suurmeijer,  1993 ; Zyrianova,  2006 ). Many behav-
ioral interventions are rendered in a group format 
that promotes a supportive, interactive atmo-
sphere. Social support interventions build on that 
foundation by incorporating specifi c strategies for 
increasing support and effective social integration. 

Behavioral
Interventions

Patient beliefs
Self-efficacy
Helplessness

Catastrophizing
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Coping
Active coping
Passive coping

Social Functioning
Social network
Social support
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Positive affect

Activity level
Energy expenditure

Aerobic conditioning

Inflammation
INF
IL-6

Change in pain and 
disease activity

  Fig. 16.3     Potential mediators   of behavioral interventions       
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Some behavioral interventions have addressed 
social support by including a family member in 
the intervention (Radojevic et al.,  1992 ) to facili-
tate the performance of behavioral skills in the 
patient or by enhancing communication skills 
around pain and related issues (Cegela, McClure, 
Marinelli, & Post,  2000 ; Keefe et al.,  2004 ). 

  Behavioral interventions   have also targeted 
mood disturbance in arthritis populations since 
depression is a common symptom of arthritis suf-
ferers (Lin et al.,  2003 ; Sharpe et al.,  2001 ; Zautra 
et al.,  2008 ).  Depression   is commonly linked 
with greater pain, disability, and disease activity 
in patients with arthritis (Baqar & Moore,  1990 ; 
Fifi eld, Tennen, Reisine, & McQuillan,  1998 ; 
Peck, Smith, Ward, & Milano,  1989 ; Sharpe, 
Sensky, & Allard,  2001 ). Interventions to improve 
mood include such strategies as cognitive restruc-
turing to promote healthier beliefs, increasing 
daily pleasurable activities, or savoring positive 
emotions to promote gains in positive affect 
through mindfulness practices. 

 Interventions for arthritis may also include 
strategies to increase activity level and energy 
expenditure through structured aerobic exercise, 
walking, or by reducing sedentary behavior (see 
Chap.   13    ; Knittle et al.,  2010 ).  Behavioral   inter-
ventions  for pain   often include strategies for pac-
ing of activity that combines periods of energy 
exertion and rest (Gatchel & Turk,  1996 ; Murphy, 
Lyden, Smith, Dong, & Koliba,  2010 ).  Activity 
pacing   can be integrated with other approaches 
such as relaxation during periods of rest or emo-
tional savoring while patients engage in pleasur-
able activity. 

 Infl ammation is the underlying cause of joint 
pain and swelling in RA and also may exacerbate 
fatigue, sleep disturbance, and depression (Belza, 
Henke, Yelin, Epstein, & Gilliss,  1993 ; Bergman 
et al.,  2009 ; Davis et al.,  2008 ; Drewes,  1999 ; 
Lee et al.,  2009 ; Stebbings, Herbison, Doyle, 
Treharne, & Highton,  2010 ). There is some evi-
dence that behavioral interventions in other 
chronic diseases may lead to reduced infl amma-
tion and positive alterations in immune function-
ing (Antoni et al.,  2000 ; Balagopal et al.,  2005 ; 
Irwin, Wang, Campomayor, Collado-Hidalgo, & 

Cole,  2006 ; Miller, Ancoli-Israel, Bower, 
Capuron, & Irwin,  2008 ; Miller & Cohen,  2001 ; 
Thornton, Andersen, Schuler, & Carson,  2009 ; 
Zautra et al.,  2008 ). Theoretically, behavioral 
interventions for arthritis should have similar 
salutary effects on infl ammation. Evidence attest-
ing to the effects of behavioral interventions on 
infl ammation, however, is limited (Zautra et al., 
 2008 ). 

 However, despite the considerable evidence 
that behavioral interventions may promote posi-
tive changes in  potential mediators  , it is unclear 
at this juncture whether such changes are respon-
sible for the improvements in clinical outcomes. 
A major reason for this gap in knowledge is that 
clinical trials have not incorporated mediational 
statistical methodologies that are necessary to 
address this question. In order for a mediator of a 
behavioral  intervention   to be identifi ed, the fol-
lowing conditions must be met: (1) The behav-
ioral intervention has to affect the clinical 
outcome, (2) The behavioral intervention has to 
lead to change in the mediator, (3) The mediator 
must be related to the clinical outcome, and (4) 
for full mediation, the effect of the behavioral 
intervention becomes non-signifi cant after the 
contribution of the mediating variable is taken 
into account (Baron & Kenny,  1986 ). Partial 
mediation occurs when the pathway from the 
behavioral intervention to the clinical outcome 
remains signifi cant after controlling for the medi-
ating variable. Frameworks also can be adopted 
that incorporate a multiple mediation approach in 
which the effects of two or more mediators are 
analyzed simultaneously (Preacher & Hayes, 
 2008a ,  2008b ). Multiple mediation strategies 
may be particularly appropriate for analyzing the 
effects of behavioral interventions since they 
commonly target more than one mechanism for 
improvement. 

 While identifying mechanisms provides an 
explanation of why behavioral interventions are 
effective, there are other benefi ts to identifying 
mechanisms as well. A key advantage is that 
behavioral interventions may increase their effi -
ciency by focusing more directly on mediators 
that are critical to change.    Potential mediators that 
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do not show a relationship with outcomes may be 
deemphasized in favor of those that have a clini-
cal impact. Another advantage is that other 
approaches may be developed or implemented 
that focus on the mediator. Rather than fostering 
allegiance to a particular theoretical approach or 
model, new treatments can be developed that 
focus directly on altering the underlying mecha-
nisms involved. For example, independent of tra-
ditional behavioral interventions that are primarily 
based on social learning theory, there could be 
other strategies (e.g., complementary medicine 
techniques, exercise, physical therapy) that target 
self-effi cacy, increase active coping, foster social 
support, or improve mood. Greater knowledge 
and application of these mediational frameworks 
may thus lead to increased treatment effi ciencies 
by promoting rational integration between treat-
ments, mediators, and clinical outcomes.    

    Integration of Behavioral 
Treatments in Rheumatology 

   The  Council of Academic Health Centers for 
Integrative Medicine   has   advocated for the adop-
tion of  an   integrative medicine model in the man-
agement of chronic disease. Kligler and Chesney 
( 2014 ) note that this organization has defi ned 
integrative medicine in the following way:

  “Integrative medicine is the practice of medicine 
that reaffi rms the importance of the relationship 
between practitioner and patient, focuses on the 
whole person, is informed by evidence, and makes 
use of all therapeutic approaches, healthcare pro-
fessionals, and disciplines to achieve optimal 
health and healing.” 

   Behavioral interventions fall under the integra-
tive medicine rubric to the extent that they are 
evidence-based, are holistic in nature, and pro-
mote a collaborative relationship between patients 
and practitioners. The implementation of this 
framework in arthritis care represents both a chal-
lenge and opportunity in the effort to improve the 
quality of life of arthritis sufferers. Key questions 
emerge regarding the dissemination of behavioral 
treatments and their integration into clinical 
practice.    

    Dissemination 

   The RE- AIM   (Reach, Effectiveness, Adoption, 
Implementation, Maintenance) model borrowed 
from public health has provided impetus for 
examining the translational impact of  behavioral 
  interventions in clinical and community settings 
(Gaglio, Shoup, & Glasgow,  2013 ). Reach refers 
to the absolute number of individuals who are 
willing to participate in an initiative; effective-
ness refers to the impact of the initiative on clini-
cal outcomes; adoption involves the number of 
settings and intervention agents who are willing 
to initiate a program; implementation refers to 
the degree of fi delity on the part of intervention 
agents to elements of a program protocol; main-
tenance involves the degree to which a program 
becomes institutionalized or part of the institu-
tion’s routine organizational practices. While the 
RE-AIM framework has had a major impact on 
the dissemination of interventions to increase 
physical activity (Dzewaltowski, Estabrooks, & 
Glasgow,  2004 ), it also is relevant to examining 
the potential expansion and integration of behav-
ioral interventions in arthritis clinics and commu-
nity settings. The RE-AIM framework provides a 
conceptual background for addressing the logisti-
cal issues involved in integrative care. In many 
instances, the mechanisms for integration can be 
challenging and diffi cult due to obstacles that are 
inherent in the healthcare system. Access to care 
problems, time constraints during medical visits, 
and lack of personnel resources in the clinic set-
ting to incorporate behavioral interventions may 
all be operative to various degrees and interfere 
with integrated treatment (Nicassio,  2008 ).    

    Mechanisms of Integration 

  There  are   different models for examining the 
integration of behavioral treatments in arthritis 
care. An essential prerequisite is that members of 
the healthcare team (e.g., rheumatologists, allied 
health professionals, behavioral medicine spe-
cialists) have a mutual understanding of the need 
to adopt a biopsychosocial model of care and to 
embrace its relevance in working with clinic 
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patients. Agreement on the importance of the 
model will facilitate communication among 
healthcare providers and between healthcare pro-
viders and patients. It will provide a foundation 
for the coordination and implementation of 
behavioral interventions and their role in medical 
care. After embracing the importance of behav-
ioral interventions and their clinical value, health-
care providers face the challenge of how to 
integrate them in the clinic. 

   Referral-based  frameworks   involve the provi-
sion  of   behavioral medicine services by a special-
ist who functions in a different environment and 
is independent of the rheumatology clinic. 
Referrals are made to a specialist with expertise 
in pain management, the treatment of depression, 
or other psychosocial issues. This traditional 
model of providing psychosocial care makes 
integration more diffi cult since patients may be 
reticent to see an outside specialist. Also, com-
munication between the rheumatologist and 
behavioral medicine professional may become 
problematic and interfere with coordination of 
treatments. This model still may achieve some 
success, however, if patients do, in fact, receive 
effective care from the specialist. Referral-based 
models are common in medical practice with its 
increased specialization and compartmentaliza-
tion of care. Despite its drawbacks, it is the model 
that has the greatest familiarity among rheuma-
tologists and other medical providers.   

 A superior model for integration involves the 
provision of behavioral treatments in the rheuma-
tology setting. In this form of integration, behav-
ioral treatments are “embedded” into the clinical 
environment. This could be accomplished in the 
following ways. First, the behavioral medicine 
specialist may function as part of the rheumatol-
ogy team. The specialist could perform psycho-
social evaluations and screenings, and work with 
individual patients to manage their pain and other 
problems that impact their arthritis. The special-
ist could provide feedback to the rheumatologist 
that would facilitate treatment planning and med-
ical decision-making. This model of care has had 
a positive impact in primary care and oncology 
settings (Fisher & Dickinson,  2014 ; Guo et al., 
 2013 ; Holland,  2004 ; Jacobsen & Wagner,  2012 ; 

Kearney, Post, Pomerantz, & Zeiss,  2014 ; Miller, 
Petterson, Burke, Phillips, & Green,  2014 ; 
Villareal et al.,  2006 ). 

 If it isn’t feasible to have a behavioral medi-
cine specialist in the rheumatology clinic, other 
alternatives may still be possible for the integra-
tion of behavioral medicine services. Allied health 
professionals such as nurses or physical therapists 
who work in the same setting as rheumatologists 
have the potential to implement behavioral treat-
ments during the course of their interactions with 
patients. Behavioral treatments  for    pain  , for 
example, can be brief and effi ciently imple-
mented. Manualized treatment applications exist 
that are suitable for use by professionals without 
formal training in behavioral medicine. Another 
alternative is that rheumatologists themselves 
take responsibility for implementing behavioral 
interventions with support from the allied health 
professionals. While time constraints may inter-
fere with the feasibility of this option, behavioral 
treatments may have high credibility to patients 
when rendered by rheumatologists. The two 
aforementioned approaches would require expan-
sion of the roles of allied health professionals and 
rheumatologists. Education and training on 
behavioral approaches would be necessary 
through continuing education and support from 
professional organizations. Increasing the capac-
ity of rheumatology health professionals to render 
behavioral treatments could also be addressed 
through more frequent consultation with behav-
ioral medicine specialists.   

    Summary 

 There are signifi cant opportunities for the growth 
and relevance of behavioral treatments for arthri-
tis. Behavioral treatments have an established 
history in the treatment of chronic disease and the 
amelioration of patient suffering. Clinical trials 
research has established their effi cacy in reduc-
ing pain, psychological distress, and disability. 
Further research is needed to address their mech-
anisms of action, shedding light on why they are 
effective. The increased impact of behavioral 
treatments for arthritis will depend on the adop-
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tion of models that will facilitate their dissemina-
tion and application in clinical care in order to 
expand their reach. Behavioral medicine special-
ists and rheumatology health professionals are 
both invested in providing optimal care to arthri-
tis patients. They must form a closer academic 
and clinical partnership in order to achieve this 
important goal.     
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