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As EUSEM President and immediate Past-President, and EUGMS President and 
President-Elect, we congratulate the authors of this excellent textbook on geriatric 
emergency medicine. This book will help physicians to provide emergency care of 
the highest standard in a difficult sector that has a rapidly growing number of 
patients.

Geriatric emergency medicine is an ever more important specialist medical sec-
tor in every European country. The number of European emergency patients is 
growing. Statistically, every year the number of patients in emergency departments 
in many European states is equivalent to a quarter of the population of those coun-
tries. If these patients bring only one relative or friend with them, then half of the 
population of many European countries has contact with an emergency 
department.

In Europe with the further development of medical and social care, the average 
age of patients has reached a high level never seen in the past. This naturally also 
means the number of older patients seeking care every day in emergency depart-
ments is constantly rising. Older people need special treatment, which does not 
always correspond to the general guidelines we normally use for other patients. This 
specialist care may encompass social, psychological, behavioural and end-of-life 
aspects of treatment. Illness presentations in older patients may be different and 
sometimes difficult. Critical decisions on their treatment and case management 
must often be taken considering specific problems related to age such as the impact 
of falls, loneliness and lack of compliance.

This book will help provide structured and timely answers to the questions raised 
about illnesses and symptoms affecting these patients and how to manage them.

The EUSEM executive and council have strongly supported this project, which 
was undertaken jointly with the European Union Geriatric Medicine Society 
(EUGMS).

EUSEM’s definition of emergency medicine declares that this is a medical 
 specialty involving the prevention, diagnosis, treatment and management of acute 
illnesses and injuries needing immediate treatment. Emergency care involves 
patients of all ages and covers the entire body and also psychiatric illnesses. Rapid 
provision of treatment plays a key role in emergency medicine and places great 
demands on both in-hospital and pre-hospital care.

Foreword I
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A recent conference of European health ministers about the future requirements 
of Europe’s health care systems made an important comment:

There will be changing demands on health care. This is especially seen in the 
important sectors geriatrics and emergency medicine. We must identify the 
needs of the future today and decide how best these challenges can be met, not 
only nationally but also on a European level.

We believe this new textbook will provide excellent support to physicians work-
ing to meet this challenge. This book provides the answers to many questions that 
are posed every day when geriatric medicine and emergency medicine come 
together in emergency departments.

Roberta Petrino
Emergency Medicine Unite at S. Andrea Hospital of Vercelli and  

S. Pietro and Paolo Hospital of Borgosesia, Italy
President of the European Society for Emergency Medicine (EuSEM)

Barbara Hogan
Emergency Departments at Mühlenkreiskliniken Hospital Group, Germany 

Immediate Past-President EuSEM

Stefania Maggi
Aging Branch, CNR-Neuroscience Institute, Padua, Italy

President of the European Union Geriatric Medicine Society (EUGMS)

Finbarr C. Martin 
Dept. of Aging and Health, St. Thomas Hospital Dept. of Aging and Health 

London, UK
President-Elect EUGMS
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Foreword II

The ageing of the population is slowly transforming the practice of emergency med-
icine. Improvements in public health, medical technology and therapy have resulted 
in longer and healthier lives but at the cost of growth in the medical needs of the 
population. During the twentieth century, the percentage of patients older than 65 
grew from 4% to 14%. This growth is expected to continue and reach 20% by 2026. 
Furthermore, older emergency patients have had disproportionally higher use of the 
emergency department (ED) than the rest of the population because they are more 
likely to develop life-threatening conditions.

Emergency medicine, the youngest primary specialty, came into existence 
because of the need to provide a unique approach to patients presenting to ED. The 
importance of timely interventions in emergency conditions resulted from signifi-
cant dramatic improvements in diagnostics and therapeutic options from the dra-
matic improvements in healthcare in the twentieth century. The combined social 
pressures resulting from the need to provide high-quality healthcare and the desire 
to provide access to everyone, at any time, for any problem required the develop-
ment of a new specialty. The same pressures that created the specialty are now push-
ing for the development of expertise specific for geriatric emergencies. Because 
older patients will need access to all emergency departments, it remains to be deter-
mined if this expertise should be used to create a subspecialty or an expectation of 
all emergency providers.

Older patients now account for more than a quarter of emergency visits in the 
USA. This developing change in the emergency patient population is also creating 
a strain on the resources available for emergency care. Emergency crowding par-
ticularly impacts older patients who are often among the first groups affected by the 
shortage of inpatient capacity.

The dichotomous nature of the emergency management of older patients pres-
ents a dilemma in terms of patient management. On one hand, frailty, blunted 
inflammatory response and cognitive disabilities vastly complicate the assessment 
of these patients. With age, a different and broader spectrum of emergency condi-
tions develops. Life threats are more common and clinical presentations are often 
atypical or occult. Safely ensuring a timely diagnosis often requires prolonged 
investigations. On the other hand, there is a recognised mismatch between the ser-
vices traditionally provided by the emergency department and the desires of the 
patients. Rather than the highly aggressive approach to diagnosis and therapy 
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traditionally used in emergencies, what most patients at the end of life want are sup-
portive services and a focus on improving the quality of life rather than simply 
prolonging it.

Until recently, the evidence base for geriatric emergency medicine (GEM) has 
been somewhat neglected. Besides the challenges of delivering care, there is also 
the need to understand the biology of GEM: the unique aspects of ageing and how 
these affect a patient’s ability to respond to a physical or psychological crisis. How 
can we measure frailty and immunologic impairment? How does ageing affect the 
endothelium, the cell, or the mitochondrion? What are the implications of these 
changes on resuscitation? There is a need for basic and clinical science in GEM to 
add new knowledge to acquire the evidence, which will help in improving manage-
ment and outcome. The complexity of acute care of older patients in emergency 
medicine settings will require a multidisciplinary approach from researchers and a 
wide range of specialties with a close partnership between emergency physicians 
and geriatricians.

This book is an important step in disseminating knowledge, standardising care 
and setting a direction for future work on how to address the challenges of GEM. By 
providing medical providers with the information needed to improve the emergency 
care for older patients, we can begin to deliver a high-quality approach geared 
towards the needs of this vulnerable population.

 Richard Wolfe  
Associate Professor of Emergency Medicine 

Chair of the Department of Emergency Medicine 
Beth Israel Deaconess Medical Center a Teaching Hospital  

of Harvard Medical School, Boston, MA, USA

Foreword II
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1Prehospital Management of Older 
Patients

Eric Revue, James Wallace, and Shuja Punekar

1.1  Background

The number of older inpatients has been steadily increasing worldwide. Changing 
global demography is resulting in increasing numbers of older people presenting to 
emergency departments (EDs) and also being more likely to be admitted to hospital; 
in 2014–2015 in England, the percentage of older patients admitted from EDs was 
50% compared to 16% for those under 65 [1]. Older patients account for the most 
rapidly growing segment of the European and US populations [2]; in 2016 persons 
over 65 years old represented greater than 13% of the worldwide population, with 
the population over 75 in France growing by 0.2% every year, whilst in England 
between 2001 and 2011, the population of people over 85 increased at a rate three 
and a half times higher than the rest of the population [3]. The percentage of older 
patients is projected to increase over the next decade with more than 25% of ED 
visits generated by this age group by 2030 [2, 4].

mailto:eric.revue@yahoo.fr
mailto:j.m.wallace@doctors.org.uk


4

1.1.1  The Impact on Services

Older adults (age ≥ 65) in the USA comprise 38% of emergency medical services 
(EMS) patients and use EMS services almost four times more frequently than 
younger patients [5, 6]. In the United Kingdom (UK), about one third of attendances 
are due to trauma and falls, with the remainder being due to a medical illness [7], 
but approximately one fifth of admissions are for conditions which could be man-
aged by primary, community or social care [1]. UK ambulance services cost around 
£1.9 billion or 2% of the National Health Service (NHS) spend per year, but have an 
impact on over £20 billion or 20% of the subsequent NHS spend [8].

In the 1990s, a multicentre study demonstrated that 15% of 100 million emer-
gency department (ED) visits were made by older patients and that these patients 
were more likely to be brought in by ambulance, consume more ED resources, 
have a more serious illness or injury and were more likely to require surgery or 
admission [9].

Older patients are known to experience longer waits for care and suffer poorer 
health outcomes after ED attendance, with higher mortality rates, greater depen-
dence in activities and higher rates of admission to nursing homes [10–14]. Mann 
et al. found that older patients have multiple undiagnosed pathologies across several 
organ systems, highlighting the need for a systematic approach of prehospital ser-
vices towards their patients and respective pathologies [15]. Considering the poten-
tial impact older patients have on hospital and prehospital systems and conversely 
the EMS providers have on patient outcomes both pre- and inhospital, it is impor-
tant to understand the health-care needs of older patients to ensure they are triaged, 
treated and managed appropriately.

1.1.2  Prehospital Personnel Training

EMS providers must be able to adjust for the changes that occur in patients at extremes 
of age, but unfortunately, most EMS providers get little geriatric education during their 
initial training [16, 17]. The curriculum for emergency Medical Technician (EMT) 
training does not include any dedicated sections that specifically teach EMT about 
physiological or psychological changes with ageing patients [18, 19]. Specific geriat-
ric focus education can improve the basic knowledge of EMS personnel, but patient 
outcomes from targeted education have not been studied.

In 2014, the UK Association of Ambulance Chief Executives (AACE) recog-
nised that, as part of a future national priority in improving clinical care, prehospital 
personnel require more training around the assessment and management of frail 
older patients [20]. The emphasis would be on clinical decision-making, psychoso-
cial context, attitudinal aspects of care, communication barriers and techniques, 
assessment of capacity as well as training in ethics and law [20].

The British Geriatrics Society identified in their campaign “The Silver Book” 
that paramedics (EMS personnel) face unique challenges when responding to 
older patients, especially those that are alone or cognitively impaired. They 
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identified that polypharmacy, complex comorbidities and lack of information 
make the assessment of conditions and decisions to manage the patient at home 
more difficult [3].

1.2  The Prehospital Geriatric Patient

1.2.1  Anatomical and Physiological Differences

The anatomy and physiology of the older patients differ from that of younger adult 
patients. Although some of these differences may appear to be inconsequential, they 
can significantly affect the treatment that is provided in the prehospital situation.

With increasing age, blood flow to the brain decreases, leading to a decrease in 
cerebral perfusion and oxygenation [21]. Peripheral nerve conduction also slows 
and may be further impaired by the chronic use of analgesics [22]. When these fac-
tors are combined, older patients’ ability to “sense” that they have been injured may 
be reduced. Thermoregulatory mechanisms may also be impaired, leading to hypo-
thermia [23, 24]. The ability of an older patient to react to an adverse environment 
may be reduced due to limitations in their sensory perception of surroundings [25, 
26], which can negatively impact the patient’s recovery from injury and even their 
final health outcome. These factors not only increase the risk of falls and peripheral 
injuries but also increase the risk of exposure and pressure-related illnesses [21, 25]. 
Recognising the risk of these injuries is key in the prehospital field, especially with 
long transfers to hospital care. Requiring prolonged immobilisation further increases 
the risk of pressure-related injuries and physical deconditioning [27, 28].

1.2.2  Disability and Function

Physical disability of older patients manifests as the loss of ability to complete basic 
needs without assistance, such as bathing, dressing, rising from a bed or chair, using 
the toilet and eating. Frail, cognitively impaired or disabled people can become 
rapidly immobile or confused, suffer increased falls and deteriorate from coping to 
a state of acopia with minor acute illnesses or worsening of a pre-existing condition 
[29–31]. Ideally, older inpatients with disability and reduced function are rehabili-
tated by a physiotherapist with the aim of improving the patient’s functional capac-
ity and outcome during the hospital stay, to then be discharged safely back to their 
homes.

Although several functional scores exist in the ED for individual conditions, 
and individual risk factors are known to predict outcome, [32] there is still a pau-
city of risk stratification tools for undifferentiated older patient presenting com-
plaints [33]. Likewise, several specific prehospital predictors exist for outcomes in 
major trauma [34], stroke diagnosis [35] and sepsis [36]. However, even fever stud-
ies exist in the prehospital field to predict functional outcome across the general 
aspects of care [37].

1 Prehospital Management of Older Patients
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1.2.3  The Patient as a Whole

Epidemiology has demonstrated that with increases in age, the number of identifi-
able diseases or pathologies also increases [38]. However, the clinical relevance of 
this polypathology varies according to the main reason for calling and requiring 
EMS and that not all underlying pathologies are necessarily implicated in all pre-
hospital encounters [38].

Whereas the younger patient typically presents to EMS and EDs with a symptom- 
based chief complaint, geriatric adults more commonly report atypical or non- specific 
symptoms that prompted the patient to seek medical care [39, 40]. Although these symp-
toms can be the manifestation of an acute and reversible life-threatening illness, more 
often, the symptoms are a result of a complex mix of chronic disease processes [39].

Carpenter and Platts-Mills also state that assessing and treating the patient as a 
whole involves looking at aspects of their presentation to medical services which 
are not traditionally part of ED or prehospital emergency care [39]. The holistic 
approach incorporates evaluation of cognition, falls risk, adequacy of social circum-
stances, potential abuse or neglect and mental health.

1.3  Pathologies in Older Patients

1.3.1  Recognition of Pathology

The main presenting complaints of older patients calling for EMS and then attend-
ing EDs have been well recognized for decades; they include:

 1. Pain [41–43]
 2. Falls [44]
 3. Walking disabilities [45]
 4. Trauma [46]
 5. Confusion or delirium [47–49]
 6. Neurologic weakness [50]
 7. Depression
 8. Chest pain [51, 52]

The optimal way to identify and treat the majority of these pathologies before an 
ED attendance, with the outcome of improved health, minimal iatrogenic effects 
and reduced risk of deterioration during hospitalisation has not yet been discovered 
or studied robustly.

1.3.2  Time Critical Pathologies

There are certain pathologies in older patients in which prehospital service person-
nel can significantly improve patient outcomes by identifying the time critical 

E. Revue et al.
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nature of the presenting complaint. Recognition of these pathologies and having an 
understanding of the time critical treatment involved can assist personnel with sta-
bilisation and appropriate transfer to specialist centres for definitive care [53].

Examples include:

Condition Outcome
Acute cerebrovascular 
accident (CVA) [54, 55]

Reduction in disability from major stroke if fibrinolytic therapy 
can be administered within 3 h of onset of symptoms

Acute myocardial infarct 
(MI) [51, 52, 56, 57]

Reduced morbidity/mortality from ST-segment elevation MI if 
reperfusion can be restored via PTCA or fibrinolysis, if within 6 h; 
PTCA preferred if available

Multiple trauma [34, 58] Rapid transport to trauma centre favours recovery due to 
aggressive early management

Pneumonia [59] Early institution of antibiotics enhances recovery
Surgical abdomen [60] Older patients have higher incidence of surgical abdomen 

including cholecystitis, bowel obstruction, mesenteric ischemia, 
aortic disruption and appendicitis. Early operation reduces 
likelihood of perforation and peritonitis

1.3.3  Pain

Twenty to fifty percent of older patients in the community suffer from pain, which in 
20–40% of individuals occurs on most days in 1 month [3]. Sixty to seventy percent of 
older patients living at home have self-reported pain, with a prevalence of 65% among 
people living in nursing home [61]. Multiple pain aetiologies that occur in older 
patients may be due to multiple chronic diseases. Pain is also a morbid condition in 
older individuals and associated with poor physical function, falls and mortality [62].

Pain has a significant impact on an older person’s cognitive state and mental health, 
yet older patients with acute pain are less likely to receive pain medication than 
younger patients during emergency department (ED) care [63–65]. However, the epi-
demiology of acute pain treatment for older adults is not completely understood, as are 
the causes for observed differences between older and younger adults [65]. A substan-
tial portion of older ED patients with pain are transported to the ED by ambulance [4, 
6] which provides an early opportunity for pain treatment under different conditions.

1.3.4  Prehospital Older Patients’ Trauma

Trauma in older patients differs from younger patients due to associated physiologi-
cal changes that occur with normal ageing, multiple comorbidities and polyphar-
macy; therefore, relatively minor accidents can have devastating consequences. 
This can be attributed mostly to the response to bleeding, injury and shock differing 
from 18-year-old trauma counterparts. Skaga et al found that pre-injury comorbid-
ity, score according to the American Society of Anaesthesiologists (ASA) classifica-
tion system, was an independent predictor of trauma mortality [66].

1 Prehospital Management of Older Patients
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Older trauma patients are five times more likely to die from trauma than a 
younger patient with a similar mechanism of injury, with almost 25% of traumatic 
injuries from motor vehicle/road traffic collisions (MVCs/RTCs) and 4% from pen-
etrating trauma [67]. MVCs have almost double the mortality for geriatric patients, 
with about 25% suffering rib fractures and flail segments [68]. Precipitating medical 
events can cause trauma; therefore, it is crucial for EMS to determine what may 
have caused the trauma, obtaining pre-event status and conditions which may alter 
treatment and transfer decisions.

Assessing the older trauma patient in the prehospital setting using a structured 
ABC technique may be challenging. They may have altered mental status due to 
dementia or have difficulty in communicating due to movement disorders or func-
tional deficits from neurological disorders.

The airway of an older patient may have foreign bodies such as partial plates or 
dental appliances which have implications for instrumentation and ventilation. 
Limitation in the movement of the neck due to arthritis may limit the view using 
conventional airway techniques. Rapid sequence induction may require a reduction 
in standard doses of induction and paralysing agents, especially as the older may 
have a higher incidence of hyperkalaemia and neuromuscular disorders.

Older adults have less pulmonary reserve; therefore, application of oxygen will 
help avoid hypoxia; however, care must be given in the chronic pulmonary disease 
patient to prevent hypercarbia. End-tidal carbon dioxide concentration (ETCO2) 
does correlate with outcome in trauma, and with outcome 20 minutes after intuba-
tion [69].

Crystalloid fluid resuscitation in trauma has been shown to be harmful in trauma, 
especially when large volumes are given to older patients [70]. Permissive hypoten-
sion is a technique that can be used in the older trauma patient to avoid fluid over-
load but does not affect outcomes of surgery [71].

Due to the normal ageing process, skin and other collagen-based structures lose 
elasticity, which increases the risk of skin tears and subcutaneous bruising, which in 
the presence of anticoagulants can cause significant loss of blood, potentially affect-
ing perfusion. Immobilisation should take consideration of extremities, with applica-
tion of pressure devices to control bleeding and even avoid skin to skin taping.

1.4  Models of Care

With the increasing number of older patients, and increase in hospital attendances, 
alternative models of care have been explored across the globe and various health- 
care systems. Alternative management methods are essential to ensure high-quality 
and efficient emergency care for the growing number of older adults worldwide [39].

With the emphasis on improved outcomes in the care of older patients, the fol-
lowing models or changes to care have been identified:

 1. Geriatric trained personnel
 2. Integration of prehospital and community services

E. Revue et al.
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 3. Improved communication between prehospital, EDs and inpatient and outpatient 
services

 4. Validated protocols for the treatment of geriatric and frail patients
 5. Specifically designed geriatric departments and infrastructure

1.4.1  The Emergency Department (ED)

The emergency department is a key link in the geriatric network and allows us to 
offer a suitable orientation and initiation of an older person’s care. In the case of 
hospitalisation, the choice of ward would be the short-stay geriatric inpatient unit, 
ideally reducing the length of stay to minimise deconditioning and limit the iatro-
genic effects of hospitalisation [3, 39, 72, 73].

This is especially the case as 10–20% of hospitalisations are linked to iatrogenic 
adverse events [74]. The prevalence of adverse drug reactions is about 10% in hos-
pitalised patients, and over 10% of hospitalised older patients have no adherence to 
their community treatment [75].

1.4.2  Acute Geriatric Units

Fox et al. compared the effectiveness of acute geriatric unit care, based on all or part  of 
the Acute Care for Elders (ACE) model and introduced in the acute phase of illness or 
injury, with that of usual care [72]. Eleven meta-analyses were performed on data from 
papers that studied functional decline between baseline 2-week prehospital admission 
status and discharge, length of hospital stay [9, 76], mortality [77] and costs [78, 79]. 
Acute geriatric unit care was associated with significantly fewer falls and non-signifi-
cantly fewer pressure ulcers in acutely ill or injured older adults than usual care [72].

1.4.3  Traditional Inpatient Management Models

During hospitalisation for an acute event such as illness or injury, older adults are at 
risk of experiencing functional decline and iatrogenic complications, including falls, 
pressure ulcers and delirium, which further contribute to functional decline [39]. 
Hospital-acquired functional decline is associated with institutionalisation and mor-
tality in older adults [72, 80]. Therefore, geriatric targeted intervention is critical 
because of the short length of time during which older persons can recover functional 
losses, resume their former lives and avoid institutionalisation [10, 78, 79].

1.4.4  Community and Primary Care

The BGS “Silver Book” identifies that more community-based services with a 
quicker response time may reduce the need for hospitalisation [3]. Very rarely is the 
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urgent care need in the patients first 24 h entirely dependent on health services, yet 
a slight deterioration in a chronic disease impairing their functional ability tradition-
ally results in a hospital admission. In the UK, there is variation in response times 
for urgent health-care needs; the ambulance service has a response time in minutes, 
but even in normal working hours, there is a greater variability in the response from 
community general practitioners and social care across the nation [3].

The authors also found that that a 1% decrease in primary care response to a 
crisis can lead to a 20% increase in demand for secondary care [3]. Bankart et al. 
found in 2006/2007 that for a 5% increase of patients being able to access their 
primary doctor, there is a 3.5% decrease in admissions [81].

Single clinician case management was looked at in a meta-analysis by Purdy 
[73], in which 4/5 randomised control trials showed no advantage of a single nurse 
clinician to manage patients in care home health outcome vs usual team approach 
(0.05 95% CI −0.04, 0.15); however, one RCT did show a small non-significant 
reduction in the relative risk of unplanned hospital admissions, based upon a GP 
leading a multidisciplinary team for patients already in a care home environment.

1.4.5  Out of Hours’ Care

Caring for older people out of hours is known to have its own set of challenges, 
especially as the clinician will not be familiar with the individual’s history or under-
stand all the local services available [3]. The British Geriatrics Society state that a 
34 hour, 7 days a week single point of access with multidisciplinary response within 
2 hours (14 overnight) should be commissioned, coupled to a live directory of ser-
vices with consistent clinical content [3]. Conversely, they also stated that discharge 
to an older person’s normal residence should be possible within 24 h, 7 days a week.

1.4.6  Hospital at Home

Hospital at home describes services in which traditional hospital-based care is provided 
in the patient’s own home, thus avoiding an acute admission. Patients can be referred by 
their primary care team, secondary care or even the EMS/ambulance service.

A Cochrane review in 2011 [82] looked at seven eligible RCTs, finding that there 
was not a significant reduction in mortality at 3 months for the hospital at home 
group (adjusted HR 0.77 (95% CI 0.54–1.09)), but at 6 months, there was a signifi-
cant reduction in mortality (adjusted HR 0.62 (95% CI 0.45–0.87)). However, there 
was a non-significant increase in admissions from patients in the hospital at home 
group (adjusted HR 1.49 (95% CI 0.96–2.33)), with minimal differences in func-
tional ability. Hospital at home was less expensive and patients had increased satis-
faction staying at home [83].

A more recent meta-analysis in Australia included 61 papers [84] and, contrarily to 
the Cochrane review, found hospital at home care led to a reduced mortality (OR 0.81 
[95% CI 0.69–0.95]), reduced admission rates (OR 0.75 [95% CI 0.59–0.95]) and 
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reduced cost. The authors also stated that the number needed to treat at home to pre-
vent one death was 50, and patient satisfaction was higher in 21 out of 22 studies [84].

National bodies in the UK [1, 3, 8, 20] state in their reviews that more home- 
based care should be provided by primary care teams and specialist teams such as 
heart failure, dementia and respiratory diseases, in conjunction with specialist sec-
ondary care teams outreaching to give support and prevent admissions.

1.4.7  EMS/EMT/Ambulance Care

The UK ambulance service has been identified by the BGS to play a key role in 
changing the prehospital management of older patients, for example, by referring 
non-conveyed patients to urgent care, community and primary care services and 
falls services [3].

In 2011, ambulance services were managing between 30 and 50% of all emer-
gency call-outs without taking a person to secondary care, but by providing advice 
(hear and treat) referring to an appropriate alternative service (see and refer) or by 
treating the person on scene (see and treat) [8].

Malson et al. showed that trained paramedic interventions did have some effect 
on unplanned hospital admissions at 28 days (RR 0.87 (95%CI 0.81, 0.94)), and 
those patients were less likely to attend an ED (RR 0.72% (95%CI 0.68, 0.75)) [85]. 
The intervention studied was extended paramedic skills in assessing, treating and 
discharging older patients with minor acute conditions in the community.

A more recent randomised control trial of 656 older patients by Vicente et al. in 
2014 showed that a nurse dispatcher in EMS appropriately triaged 93.3% of the par-
ticipants to a community geriatric hospital avoiding an ED visit or admission [86].

Falls being one of the commonest presentations to EMS, Logan et al showed that 
a referral by prehospital personnel to a community falls prevention team versus 
standard medical and social care had less falls over 12 months [87]. The incidence 
of falls was 3.45 in the intervention group and 7.68 in the control group (rate ratio 
0.45 [95% CI 0.35–0.59]). Secondary outcomes showed that the intervention group 
had higher scores on the Barthel index and Nottingham extended activities of daily 
living and lower scores on the falls efficacy scale.

 Conclusion

The world’s population is getting older, combined with higher rates of admission 
to hospital, and is putting a strain on most countries’ health economies. 
Emergency medical services traditionally have not had specific training on how 
to recognise or manage geriatric-specific pathologies, yet there is recognition at 
the national service level for the need to improve knowledge and integrate care 
services with the ultimate goal of reducing unplanned admissions to hospital or 
attendances to emergency departments.

Older persons are more likely to fall and have multiple complicating patholo-
gies, but also are at increased risk of iatrogenicity from prehospital transport and 
immobilisation. They have altered physiology, meaning trauma care is having to 
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develop new standards of care for physiological stabilisation, and are more likely 
to have a medical cause for their trauma.

Models of care in the prehospital field have been tried and studied worldwide 
with varying degrees of success. Hospital at home, integrated care, better access to 
primary care, increased skills of prehospital personnel, facilitated discharges and 
alternative pathways of care have been studied individually, yet there is still no per-
fect answer for the management of undifferentiated prehospital geriatric patients.
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2Triage of Older ED Patients

Florian F. Grossmann and Christian Nickel

ED triage is the process of quickly sorting patients to determine the priority for 
further evaluation and care at the time of patient arrival in the emergency depart-
ment [1]. This definition of ED triage by the ACEP/ENA Five-level Triage Task 
Force is universally applicable for all ED patients irrespective of their complaint or 
age. However, adherence to all aspects of this definition often becomes challenging 
when older ED patients present at the ED front door.

To establish a process that allows triage to be performed quickly is essential. 
However, this is not always possible in older ED patients. This may be due to sensory 
or cognitive impairment affecting history taking. Nevertheless, the process of triage 
needs to be quick and effective, because otherwise patients would have to wait to be 
triaged, which takes the whole concept ad absurdum (waiting for triage).

Patients with complex conditions particularly benefit from processes that guar-
antee continuity of care and information and that minimise interruptions. Therefore, 
traditional concepts of triage processes have to be challenged. However, identifying 
patients who benefit from immediate interventions by determining priorities accord-
ing to the acuity of a situation remains one of the core tasks of ED staff in order to 
increase safety of all ED patients. This is especially true in situations where the 
demand exceeds the available resources, such as ED crowding.

Correct determination of priorities is especially difficult in older patients. 
Usually, health histories become more complex with advanced age, and health-care 
professionals need more time to get an overview on relevant comorbidities, 
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medication lists and actual complaints to reach a triage decision. Phenomena like 
high prevalence of non-specific complaints [2, 3], altered physiological response 
(vital signs) relating to ageing physiology, comorbidities and medication and higher 
vulnerability in the case of trauma, but also factors like (unconscious) bias towards 
older people by health-care professionals might play a role.

Thus, two issues deserve attention in order to warrant accurate and safe triage of 
older ED patients: First, the triage environment should enable smooth processes and 
provide adequate resources including a triage tool that is suited for older patients. 
Second, triage clinicians have to be skilled to address the special care needs of older 
ED patients and to deal with challenges in triage of this patient group.

2.1  Triage Environment

2.1.1  Design of Processes

It is worth noting that triage ideally begins in the moment when the patient enters 
the door. Initial relevant information can be gathered by observing the patient 
approaching the registration desk. Otherwise, if a helpful person places the patient 
in a wheelchair at the front door, the patient may be sitting in this chair during triage 
or even during the whole treatment process. In this scenario, valuable information 
on mobility has to be gathered with much more effort or, more probably, will simply 
be lost. This however implies that the triage area is located near the front door and, 
in other words, that the entrance area is staffed with clinicians who are capable of 
including this information into their decision-making. The next implication is that, 
consequent to clinicians beginning the process of care at the front door, a person-
alised health record has to be available from the start. Thus, registration has to be 
easy and should be limited to the data that are absolutely necessary to unambigu-
ously identify the patient (given name, surname, sex and date of birth). This is also 
true for situations where identification is necessary for application of life-saving 
interventions, such as blood transfusion. Information from previous ED visits or 
prior hospitalisations that include diagnoses or medications may affect triage deci-
sions. Therefore, access to electronic health records might ease triage decision- 
making in patients with complex conditions such as many older patients. 
Comprehensive registration can be completed after the triage process by administra-
tive staff.

2.1.2  Triage Tools

Importantly, a triage tool should be used that is suitable to quickly identify older ED 
patients at risk. On a conceptual level, it is critical that the triage tool is applicable 
to older patients presenting with non-specific complaints such as weakness or to 
patients with atypical symptoms, as these presentations are highly prevalent in the 
older age group [3, 4]. For example, older patients with sepsis or myocardial 
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infarction may present with delirium. A study from the late 1980s showed that con-
fusion (13%) as the chief complaint is almost as prevalent as classic chest pain 
(19%) in a sample of patients aged 85 or older with myocardial infarction [5]. 
Therefore, triage tools that rely on predefined (typical) symptoms or diagnoses may 
not be suitable for this patient group. Further, older ED patients often have multiple 
comorbidities, polypharmacy and functional and cognitive impairment. To deal 
with this complexity, a triage tool should, besides providing standardisation that 
allows reliable analytical decision-making, allow enough flexibility. This means, for 
example, that routine collection of a past medical history or a detailed reconciliation 
of current medication is not reasonable due to time constraints at triage, but rather 
focusing on recent history and relevant medication. In this context, a triage tool 
should allow clinicians to make so-called type 1 decisions, which come from intu-
ition and experience, because they are fast and usually effective. However, they are 
prone to bias [6]. Vital signs should not play an overly dominant role in triage, as 
abnormal initial vital signs have been shown to be a poor predictor for severe illness 
in older persons [7]. However, if they are abnormal, they should be considered as a 
warning sign [8].

The Manchester Triage System (MTS) [9] is a five-level triage tool which con-
sists of 50 flow charts, each representing a chief complaint. Every flow chart depicts 
six general discriminators. However, as the MTS is based on symptoms and diagno-
ses, its usefulness in older ED patients might be questionable. As an example, no 
flow chart exists for patients presenting with weakness. Studies that investigated the 
performance of the MTS in older ED patients do not exist to date, and therefore it 
should be used with caution [10].

A triage tool of which performance criteria are well investigated, also in older 
ED patients [11, 12], is the Emergency Severity Index (ESI), originally developed 
in the USA, but spreading more and more all over the world, including Europe [13]. 
Because the authors believe that the ESI is well suited for triage of older persons, 
this tool is described in more detail. The ESI is a five-level triage tool that consists 
of one single algorithm with four decision points (A–D). At decision point A, 
patients who are in need of an immediate life-saving intervention are identified. 
Examples are patients with cardiac arrest, unconsciousness, or severe dyspnoea 
requiring breathing support. These patients are assigned ESI level 1; all other 
patients are evaluated at decision point B if they should not wait. Situations that 
require immediate treatment can be high-risk situations (such as chest pain, dys-
pnoea, but also suicidal patients), patients with new onset of confusion, disorienta-
tion and lethargy or patients with severe pain or distress. Patients who do not meet 
one of these criteria are further evaluated at decision point C. Here, the anticipated 
number of resources (briefly, all interventions that are beyond a physical examina-
tion and history taking) is used as a proxy for complexity. The more resources, the 
more complex is the underlying condition and the higher the acuity. Patients requir-
ing no resources are assigned ESI level 5; one resource ESI level 4 and all other 
patients are further evaluated. At decision point D, the patient’s vital signs are 
assessed. If heart rate, respiratory rate and oxygen saturation are out of predefined 
limits, the triage clinician has to consider “upgrading” the patient to ESI level 2. For 
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the ESI, reliability and validity for older ED patients were shown. However, perfor-
mance was not as good as for younger patients [12].

The ESI has several features that make it superior to other triage tools with 
respect to older ED patients. First, patients with confusion, disorientation and leth-
argy are assigned ESI level 2. These patients often have delirium. By including 
“lethargy” into this decision point, it is even possible to identify patients with hypo-
active delirium. Second, because triage decision-making happens at a more concep-
tual level instead of using distinct symptoms, the ESI can be easily applied to 
patients with non-specific presentations. At decision point B, intuition can be used 
to identify patients with high-risk situations. This is helpful especially in complex 
patient situations. Third, the ESI does not rely solely on vital signs, but vitals are 
used as a “safety feature” for patients with complex conditions at decision point D.

2.2  Essential Triage Skills and Knowledge

To date, it is not well understood whether experience or factual knowledge is more 
important in triage decision-making, as the evidence is scarce. But it is a common 
sense that triage clinicians should possess both. The Emergency Nurses Association 
[14] recommends triage staff to be registered nurses with additional education in 
emergency nursing. Additionally, triage clinicians should have passed a comprehen-
sive triage training focusing on the accurate use of the triage tool. However, it is 
unclear how triage competency is assessed reliably [15]. We do know that several 
issues make triage (and care) of older ED patients more challenging.

Only identifying a chief complaint often is the first challenge in older patients. 
Even identifying patient in life-threatening condition may be difficult [16]. 
Multimorbidity and chronic illness may render acute conditions less obvious.

Second, vital signs as an indicator of physiological responses to illness or trauma 
have to be interpreted with caution in older ED patients. Due to physiological 
changes in advanced age, and due to complicated polypharmacy, vital signs can be 
misleading in triage of older patients. This was shown in several studies in (preclini-
cal) trauma triage [17, 18]. Also in the clinical setting, vital signs at triage lack 
predictive ability to detect severe illness or injury [7]. This affects primarily blood 
pressure and heart rate. Therefore, triage staff should attach special importance to 
the patient’s respiratory rate [8]. Even if respiratory rate cannot currently be mea-
sured with electronic devices at triage, it is predictive for illness severity and patient 
outcomes in multiple conditions [19–21]. However, even respiratory rate may be 
affected by medications such as opioids which make even this vital sign to be inter-
preted with caution.

A third issue relates to cognitive impairment. Because delirium is a highly preva-
lent condition that may indicate severe illness, it should result in a high priority at 
triage. However, delirium detection is a challenge. A key feature that can be used as 
a triage criterion for probable delirium is acute onset of mental status changes or 
disorientation. In the case of hypoactive delirium, which is often missed by ED 

F.F. Grossmann and C. Nickel



21

clinicians, lethargy or impaired level of consciousness may be present. At triage, 
these conditions need special attention.

Fourth, functional decline makes triage of older patients challenging, as older 
patients are not always able to move as quickly as desired by the triage staff. 
However, by observing gait speed/walking abilities, important information can be 
captured without the need for additional tests. This information, captured with a 
simple four-item scale, was shown to be a good predictor of severe illness predictive 
for patient outcomes in an acute care setting [22]. Thus, the patient’s mobility at 
triage should influence not only triage decision-making but can also guide the team 
which patients need special attention, e.g. geriatric assessments. Capturing this 
information early in the ED treatment course is essential for discharge planning. If 
a risk for dependency is identified early at triage, nurses may approach primary care 
providers and family members early to secure the patient’s safety after discharge. 
Otherwise, this may result in unsafe discharge or unnecessary hospitalisation.

Lastly, triage clinicians must be aware of the vulnerability of the older ED popu-
lation, which becomes obvious in a greater risk for undertriage compared to younger 
patients. In our study, undertriage rates remained stable, even after efforts to reduce 
it [23]. Reasons for this phenomenon are probably multifactorial, and its occurrence 
seems to be unrelated to the triage tool used, as undertriage is also a pattern in the 
MTS [10]. Because reasons can be considered to be multifactorial, the importance 
of adherence to the triage tool should be emphasised.

Older patients are often accompanied by family members or other close persons. 
These persons should be integrated into the triage process for several reasons. First 
and foremost, they can often give relevant information about the patient’s condition 
especially if the patient’s mental status or ability to communicate is impaired. 
Others can also help patients to orient themselves in a busy ED, which reduces the 
risk of anxiety or delirium. Finally, family members can help patients to address 
their needs and to complete the registration and can assist in discharge planning.

To improve patient flow and to improve triage performance for triage of older ED 
patients, clinicians might consider the following hands-on recommendations:

• Have wheelchairs available if necessary, but observe gait and assist patients in 
taking off their coat before placing them in a chair.

• Do not lay patients on stretchers at triage if they can sit or stand.
• Pain management should be started already at triage, especially in older persons 

as pain is a major risk factor for delirium.
• Assess respiratory rate.
• Talk to the patient and give orientation.

In summary, triage professionals need to combine profound history taking, 
observation, clinical assessment and communication skills with adherence to the 
triage tool used. Clinical reasoning is essential to combine history, observation and 
clinical assessment in order to focus quickly on relevant conditions even in highly 
complex situations.

2 Triage of Older ED Patients
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3Primary Assessment and Stabilization 
of Life-Threatening Conditions in Older 
Patients

Mehmet Akif Karamercan, Abdelouahab Bellou, 
and Hubert Blain

3.1  Introduction

Life-threatening conditions are defined as an acute disease or chronic illness 
expected to cause death in the immediate or near future without ongoing and life- 
supporting healthcare treatment directly provided by a healthcare professional [1], 
the technique of advanced cardiovascular life support is not specifically different for 
older patients, and the primary assessment and stabilization should follow the 
European and international resuscitation guidelines [2]. However, specific consider-
ation to physiologic reserve of older patients coping with life-threatening condition 
in this specific population mainly depends on underlying chronic conditions [3].

If a patient has a life-threatening condition, the assessment and treatment should 
start immediately, and in this situation, the diagnostic procedures should go simul-
taneously with the treatment modalities unless there is a clear Do Not Attempt 
Resuscitation (DNAR) document. This situation is frequently encountered in pre-
hospital settings. Except in this specific situation, the resuscitation must start imme-
diately with a simultaneous call to the emergency medical services (EMS) 
dispatching center asking for help.

In older patients, chronic diseases and medication effects superimpose on age- 
related physiologic changes and may conceal a critical illness. Compared with the 
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general population, older patients are more acutely ill, more frequently admitted to 
the hospital (especially to the intensive care units), and more likely to suffer a car-
diac arrest [2]. Emergency physicians (EPs) or nonmedical professionals are fre-
quently confronted with the question whether resuscitation is an appropriate 
treatment for older people. For physicians, patients, and relatives, it is important to 
know the chance of survival and the functional outcome after resuscitation in order 
to make an informed decision.

This chapter outlines the main characteristics of primary assessment and stabili-
zation of the life-threatening conditions, including common pitfalls and priorities in 
older patients with special challenges to facilitate the emergency care of the criti-
cally ill older patient.

3.2  General Approach

Aging is an inevitable and extremely complex, multifactorial process, which is 
characterized by the progressive degeneration of organ systems and tissues. It is 
largely determined by genetics, and influenced by a wide range of environmental 
factors, such as diet, exercise, and exposure to microorganisms and pollutants [4]. 
The physiological changes of various organ systems in older patients (Table 3.1) 
affect their functional ability and must be taken into account in the primary assess-
ment and management of these patients which is extremely important in case of 
life-threatening conditions [5]. In old people, dementia is frequently seen and can 
wherret the assessment of the mental status. If possible, family members and care-
givers will help to determine change in comparison to baseline status.

The airway, breathing, circulation (ABC) approach in the primary survey is a 
systematic approach used in immediate assessment and lifesaving management of 
critically ill or injured patients and should be applied in critical emergencies what-
ever the age [6]. However, due to changes of the cardiorespiratory system, older 

Table 3.1 Structural and physiologic changes in older adults regarding ABCs

Airway changes (A)
• ↑  cervical and temporomandibular joint 

rigidity
• ↑  dental loss, dental protrusion, and 

irregular dentition
• ↓  thyromental distance and submandibular 

compliance
• ↑  prevalence of macroglossia and 

microstomia

Respiratory changes (B)
• ↓  in number of alveoli, lung capillaries, and 

parenchymal elastic fibers
• ↓ cough and mucociliary clearance
• ↓  in forced expiratory volume and forced vital 

capacity
• ↑ residual volume
• ↓  ventilatory response to hypoxemia and 

hypercarbia
• ↑ stiffness of the chest wall

Cardiovascular (C) changes
• ↑ thickness of left ventricular wall
• ↓  in maximal heart rate, cardiac output, and 

cardiac index
• ↓ of pacemaker cells
• ↑  in dilatation, elasticity, and rigidity of 

arterial walls

Neurological changes
• ↓ weight and cerebral blood flow of the brain
• ↓ in number and functioning nerve cells
• ↓ in motor nerve blood flow
• ↓  in vibratory and thermal sensation, sensory 

perception
• ↓ autonomic nervous system responsiveness
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persons have increased risk of developing respiratory and cardiac failure and should 
be taken into account (Table 3.1). Indeed, these changes explain that older patients 
may have less likely obvious signs and symptoms of life-threatening injuries, which 
can make the airway management difficult. Older patients may require more aggres-
sive,  goal-directed, and prompt therapy, often associated with a worse prognosis 
[5, 7, 8].

3.3  Primary Assessment of Life-Threatening Emergencies

The primary evaluation is designed to detect and manage all life-threatening injuries 
or illness and determines the patient’s triage priority. The initial assessment follows 
the sequence of patient response/mental status, airway, breathing, and circulation.

The goals of the primary assessment for critically ill patients are to rapidly and 
systematically identify life threats and provide simultaneous treatment of all life 
threats identified.

3.3.1  Patient Response/Mental Status Assessment

The initial observation will help to decide whether the patient’s condition is stable 
or unstable, based on the level of distress and mental status. Initially, the patient 
responsiveness is determined using the AVPU scale (which is used in many early- 
warning scores in the general ward setting) [9]:

A—Alert. The patient is awake, oriented, responsive, and able to communicate.
V—Verbal. The patient appears to be unresponsive initially, but will respond to a 

loud verbal stimulus (patient may speak, grunt, groan, or simply look at you).
P—Painful. The patient does not respond to verbal stimuli and may respond to 

painful stimuli such as compressing the fingernail bed or pinching the web 
between the thumb and index finger or a sternal rub.

U—Unresponsive. The patient doesn’t show any kind of response to both verbal 
and painful stimuli.

At this point, more accurate and detailed scores such as Glasgow Coma Scale 
(GCS) and/or Richmond Agitation Sedation Scale (RASS) could also be use to 
determine mental status of the patients [9]. But for easiness to remember and sim-
plicity, AVPU scale would be enough.

If the patient is unresponsive to painful stimuli or does not exhibit signs of life, 
it should be assumed he/she is in cardiac arrest until proven otherwise, and medical 
professionals should check carotid pulse for less than 10 s while simultaneously 
observing respiratory effort. If at the end of the 10 s, it is not certain that the patient 
has a pulse, cardiopulmonary resuscitation in line with Advanced Cardiac Life 
Support guidelines must be started [10].

If the patient exhibits signs of life but has an abnormal RASS, the process of 
assessment should proceed with identification of causes involved in the 
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life- threatening situation. Examples of situations might be central nervous system 
infections, stroke, drug overdose (especially sedative-hypnotics), or alcohol/drug 
abuse. In these cases, a brief past history and history of the illness should be taken 
as soon as possible including previous medications, chronic illness (related to car-
diovascular and neurologic system), and acuteness of the hemodynamic compro-
mise. At this point, patients should generally be managed according to the worst 
clinical scenario and should be overlooked carefully. More importantly, the physi-
cian should be aware that the clock is working against him/her [11, 12]. In general, 
all vital signs should be taken promptly and monitored continuously. Curable 
causes of the altered mental status (such as hypoglycemia, intoxication, hypercap-
nia, carbon monoxide intoxication, etc.) should be taken into consideration and 
managed promptly [11].

After the assessment of the patient’s mental status, the critical situation is fre-
quently complex, and the systematic approach helps breaking down issues into 
manageable parts as described below.

3.3.2  Airway Assessment and Management (A)

3.3.2.1  Airway Assessment
There are significant physiologic, structural, and functional changes induced by 
aging (see Table  3.1), such as decreased pulmonary reserves, cardiac index, an 
edentulous mouth, and decreased neck range of motion that may make the airway 
management difficult [13, 14].

It is important to distinguish between changes due to the physiology of aging and 
pathologic changes brought on by chronic disease. Despite the contributory role 
played by the physiologic factors given in Table 3.1, data suggest that comorbid 
conditions and frailty play the most important role in determining patient outcome 
after respiratory failure in older patients [14]. For example, a vigorous 80-year-old 
patient who exercises daily has far more physiologic reserve and will tolerate the 
stress of acute illness far better than another old patient with cerebrovascular or 
cardiovascular disease. Chronic illness (such as chronic obstructive lung disease, 
diabetes mellitus, heart failure, renal failure, etc.) and disability are more common 
in older patients. These chronic conditions often exhaust the patient’s limited car-
diopulmonary reserve, leading to respiratory distress or failure and the need for 
intubation [15]. Such patients may not tolerate the greater work of breathing, lead-
ing to respiratory failure much earlier than in their healthier or younger counter-
parts. In addition, acquired illnesses, such as community- or hospital-acquired 
pneumonia or urinary tract infection, can progress to sepsis and rapidly deplete 
physiologic reserves in susceptible older patients.

The ability to speak is generally accepted as the single most important indicator 
of airway patency. If the patient is able to communicate verbally, the airway is likely 
to be compromised. However, repeated assessment of airway patency is 
recommended.

When the patient is unable to communicate verbally, the possible causes must be 
immediately determined, and assume that there is a potential serious airway 
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compromise till rule out. In addition, if there is an altered level of consciousness 
with airway severely compromised, an endotracheal intubation must be decided to 
maintain and secure the airway patency, especially in cases of trauma and poisoning 
[16, 17]. The finding of non-purposeful motor responses and patient with history of 
stroke strongly suggests the need for definitive airway management. Although every 
speechless patient cannot be accepted as having a compromised airway, the patency 
of airway should be questioned immediately. On the other hand, equally important 
is the necessity to recognize the potential for progressive airway loss and deteriora-
tion. In these instances, frequent reevaluation of airway patency is essential to iden-
tify and treat patients who are losing the ability to maintain an adequate airway.

Airway obstruction can be complete or incomplete (partial) (see Table  3.2). 
Signs of a partial airway obstruction are correlated with the level and degree of 
obstruction, including change in voice, high-pitched breathing noises (e.g., stridor), 
gasping for air, difficulty in breathing, and even agitation or reduced consciousness. 
With a completely obstructed airway, the patient cannot talk, cough, or breathe. 
Apnea and paradoxical respirations (no respiration despite great effort) may be 
noted. Cyanosis should not be used as a feature in identifying the obstructed airway 
because it is a very late preterminal sign.

The following signs on rapid physical examination may help to identify the 
obstructed airway:

Look—Look externally for cyanosis, retractions, use of accessory muscles of respi-
ration, and swelling of the tongue, lips, or neck. Look inside the mouth for for-
eign bodies, dental appliance, loose teeth, food, vomitus, or secretions.

Table 3.2 Some conditions that can lead to progressive airway compromise

Foreign body
•  Food particles and aspiration
•  Dentures and dental fillings
•  Pills and caustic medications

Tumor
•  Laryngeal
•  Tracheobronchial
•  Mediastinal

Infection
•  Bacterial tracheitis
•  Diphtheria
•  Epiglottis
•  Ludwig’s angina
•  Laryngotracheitis
•  Retropharyngeal abscess
•  Tetanus

Poisoning and toxic exposures
•  Caustic ingestion
•  Smoke inhalation
•  Carbon monoxide poisoning
•  Strychnine poisoning
•  Ingestion of poisonous plants

Immune
•  Angioedema
•  Anaphylaxis

Laryngospasm
•  Drug induced (e.g., acute dystonic 

reactions, ketamine, etc.)
•  Physical or chemical stimuli

Trauma
•  Neck hematoma (e.g., trauma, bleeding 

diathesis, anticoagulants)
•  Laryngeal fracture
•  Burns
•  Postoperative complications

Other
•  Altered level of consciousness
•  Cranial nerve palsies
•  Hysterical stridor
•  Paralysis
•  Myoedema
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Listen—Listen to abnormal breath sounds with naked ear (gurgling, snoring, stri-
dor, crackles) and stethoscope. Stridor is a high-pitched sound usually heard on 
inspiration that suggests high-grade upper airway obstruction, which is almost 
always an emergency. Asymmetrical breath sounds together with tachypnea sug-
gests inadequate airway.

Feel—Feel the neck for tracheal deviation, swelling or masses—can be a sign of 
tracheolaryngeal injury, and feel the upper chest for crepitus (subcutaneous 
emphysema)—can be a sign of pneumothorax.

If there is any or combination of the above signs present, the patient should be 
presumed to have a partial or complete airway obstruction and needed to have 
immediate management. Even if there is no sign, critical patients (e.g., burns, his-
tory of smoke inhalation, angioedema), those that may rapidly progress to compro-
mised airway, should be identified and intubated in a timely manner before the 
patient loses their airway patency.

3.3.2.2  Airway Management
Although an untreated airway obstruction leads to cardiac arrest rapidly, not every 
patient with compromised airway or breathing requires intubation. Many patients 
with hypoxia and/or respiratory problems can be managed conservatively (position-
ing or nasopharyngeal airway placement) and can be stabilized with supplemental 
oxygen or respiratory therapies. Simple maneuvers (head-tilt/chin-lift or jaw-thrust) 
in a compromised patient may help to improve the patency of the airway, and all EM 
providers should be trained to do them (Fig. 3.1). The oropharyngeal and nasopha-
ryngeal airways are simple adjuncts and relieve backward displacement of the 
tongue. The airways must be suctioned with proper equipment as soon as possible. 
If the patient becomes unconscious, cardiopulmonary resuscitation must be started 
immediately according to guidelines [10].

The following are the main indications for tracheal intubation but not limited to:

• Persistant apnea
• High-grade airway obstruction of any etiology
• Suspected imminent airway obstruction of any etiology
• Absence of airway protective reflexes
• Severe hypoxia and/or hypercarbia refractory to less invasive treatment
• Coma with a risk of increased intracranial pressure
• Cardiopulmonary arrest

The next critical aspect of airway management is recognizing a potentially dif-
ficult airway and planning management strategies accordingly. A methodological 
stepwise plan should be made to assess difficult intubation. BONES and LEMON 
mnemonic can be used to remember the signs of a potential difficult airway [18, 19]:
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BONES mnemonic for assessment of difficult mask ventilation (if ≥2 following 
parameters present):

B for beard, O for obesity (body mass index more than 26 kg/m2), N for no teeth, 
E for older patient (over 65 years old), S for sleep apnea/snorer.

LEMON mnemonic for assessment of difficult intubation [18]:

Look: Externally look for characteristics that are known to cause difficult intubation 
or ventilation: facial or neck trauma/swelling, facial dysmporphism (particularly 
micrognathia), and dental abnormalities, short or thick neck.

Evaluate 3/3/2 rule: Refers to the normal facial and neck anatomy in terms of the 
patient’s finger breadths—if the distance between the patient’s incisor teeth is 
less than three-finger breadths, the distance between the hyoid bone and the chin 

a

b

Fig. 3.1 (a) Head-tilt-  
chin-lift maneuver. (b) 
Jaw-thrust maneuver
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is less than three-finger breadths; the distance between hyoid bone and thyroid 
notch is less than two-finger breadths which suggest difficult intubation.

Mallampati score: The hypopharynx should be visualized adequately. This is a great 
tool for cooperative patients in the preoperative setting, but is less useful for criti-
cally ill patients in the ED or in a prehospital setting. The patient sits up straight, 
opens mouth widely, and protrudes the tongue. The score is mainly based on 
visibility of the uvula, posterior pharynx, and hard and soft palate.

Obstruction: The possible conditions leading to airway obstruction should be 
assessed as stated above.

Neck mobility: Assess range of motion of the neck after a deep C-spine assessment 
to detect any injury with a risk of spine damage, as placing the patient’s chin 
down onto his chest and extend his neck. Poor neck mobility can make limita-
tions for positioning of intubation.

For patients with difficult airways, it is essential to expect that standard intuba-
tion will fail and to prepare backup plans including surgical cricothyrotomy.

Patients with difficult airways should never receive sedative or paralytic agents 
until all necessary equipment and personnel required to implement backup plans for 
a failed airway are present and available.

Both bag-mask ventilation and intubation are more likely to be difficult in older 
patients, and edentulous patients are harder to ventilate with a bag-valve mask 
[20]. The loss of upper airway, muscle tone, and loose lips unsupported by teeth 
make mask seal and maintenance of a patent airway more difficult [21]. A stiffer 
chest wall also increases the difficulty of ventilation with a bag-valve mask or a 
rescue airway (e.g., laryngeal mask airway). Baseline oxygen saturation is often 
low in older patients, and adequate preoxygenation may be difficult or impossible. 
In addition, older patients desaturate more rapidly than healthy, younger patients 
[2]. Thus, the safe apnea period is decreased despite best attempts at preoxygen-
ation compared with routine intubations in younger, healthy adults [22]. Older 
patients are more susceptible to hypoxic insults. Even brief periods of oxygen 
desaturation can result in permanent cardiac and neurologic damage in older 
patients. Whenever possible, the emergency physician should maintain the oxyhe-
moglobin saturation at or above 90% in patients without chronic obstructive lung 
disease, even if this requires aborting an attempt at laryngoscopy in order to oxy-
genate by bag and mask or with an extraglottic device. When difficult airway 
assessment indicates that the patient is unlikely to be successfully intubated by 
direct laryngoscopy, an awake approach to intubation is recommended. Video 
laryngoscopes improve the rate of successful laryngoscopy and so may permit 
rapid sequence intubation in patients for whom direct laryngoscopy with a conven-
tional laryngoscope is not likely to provide an adequate glottic view. These new 
devices may significantly improve the management of difficult intubation in older 
patients [23–25].

Despite the higher incidence of difficult airways in older patients, most are 
appropriate candidates for rapid sequence intubation (RSI). When performing RSI, 
drug selection and drug dosing are of great importance. The medications used for 
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RSI cause more pronounced hypopnea and hypotension in older patients than in 
younger, healthy patients [26–28]. Therefore, it is generally best to reduce the doses 
of short-acting opioids (e.g., fentanyl) used for pretreatment and induction agents 
by approximately 30–50% to a dose of 1–1.5 μg/kg because older patients are more 
susceptible to adverse effects from both hypotension and respiratory depression [26, 
27]. Pretreatment doses of non-depolarizing neuromuscular blockers (typically one-
tenth the full paralytic dose) are of no proven benefit, can sometimes cause com-
plete paralysis (and apnea) in older patients, and therefore are not recommended. 
Short-acting opioids (e.g., fentanyl) may be given to older patients at risk from the 
hypertension caused by the sympathetic response stimulated by laryngoscopy and 
intubation. However, careful assessment of the risks and benefits is important 
because of the increased sensitivity of older patients to the hypoventilatory effects 
of opioids [2]. Examples of patients who may benefit from opioids include those 
with cardiovascular disease or cerebral vascular disease with hypertension or intra-
cranial hemorrhage. Etomidate might be the preferred induction agent for older 
patients undergoing RSI which maintains hemodynamic stability and has a rapid 
and reliable onset of action and a short duration of effect [29].

Special considerations for older patients:

• Foreign body aspiration in older patients is more common than in younger 
patients since risk factors including the use of sedatives, abnormal mental status, 
stroke, Parkinson’s syndromes, and polypharmacy are the main risk factors of 
choking [30]. Clinical diagnosis of foreign body aspiration in older patients 
requires a high degree of suspicion, which is critical for timely diagnosis and 
prevention of serious complications including death [31].

• Less dentition can interfere with achieving a proper seal of the face mask. Well- 
fitting intact dentures should be left in place to help better seal of the face mask 
(Table 3.1).

• Due to these numerous anatomic changes in older patients, the emergency physi-
cian often must use alternative strategies and techniques in securing airway. In 
critically ill older patients, intubation and mechanical ventilation often become 
necessary, and it should not be withheld because of the patient’s age. If intuba-
tion is necessary, it is important to be wary of anatomical features in older  people, 
and preoxygenation becomes an even more critical component in older patients 
due to their low physiologic respiratory reserves [32].

• Care must be taken when placing nasogastric and nasotracheal tubes because 
nasopharyngeal friability, especially around the turbinates, is a risk factor of pro-
found bleeding [33].

• The oral cavity may be compromised by either macroglossia, associated with 
amyloidosis or acromegaly, or microstomia, such as the constricted, birdlike 
mouth of progressive systemic sclerosis (Table 3.1) [34].

• Arthritis of the temporomandibular joints and the cervical spine, commonly seen 
in older patients, might result in difficult endotracheal intubation. It should not 
be forgotten that manipulation of the osteoarthritic spine increases the risk of 
spinal cord injury [34].
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3.3.3  Breathing Assessment and Management (B)

3.3.3.1  Breathing Assessment
Once the patient’s airway is opened, the adequacy of ventilation and oxygenation 
should be evaluated. The first and most important step in the assessment of breath-
ing is to determine if the patient is apneic or not. The apneic patient’s ventilation 
should be assisted immediately to prevent any further life-threatening deterioration 
due to hypoxia and hypercapnia.

If the patient is breathing, adequacy and sufficiency of the respiration should be 
assessed. Normal breathing is characterized as almost imperceptible rise and fall of 
the abdomen and chest wall, and the accessory muscles of breathing should not be 
used. To identify respiratory failure, the EM providers should specifically evaluate 
the patient’s general appearance for respiratory distress such as pale, cool, or cya-
notic skin, diaphoresis, retractions, and nasal flaring or sitting up in a “tripod posi-
tion” (patient sits upright to breathe or lean forward) [35]. Patient’s breathing should 
be assessed for tachypnea, tachycardia, stridor, and use of the accessory respiratory 
muscles (especially sternocleidomastoid, sternoclavicular, pectoralis, and intercos-
tal). Other signs and symptoms of approaching respiratory failure are hypoxia- 
induced agitation or lethargy, breathlessness-induced speechless, hypercapnia-induced 
depressed consciousness, and paradoxical abdominal wall movements (abdominal 
wall retracts inward with inspiration, indicating diaphragmatic fatigue).

For determination of the adequacy of the respiration, respiratory rate, SaO2, and 
the quality of breathing sounds should also be evaluated. Arterial blood pressure, 
heart rate, and mental status must also be monitored continuously. The normal rate 
of breathing is about 12–20 breaths/min for an adult and the rhythm should be regu-
lar. Rapid or slow and deep or shallow breathing indicates respiratory distress. 
Auscultation should be done over all quadrants of the anterior and posterior thorax 
moving side to side. Unilateral absence of sounds may indicate a tension pneumo-
thorax or hemothorax, which needs immediate drainage. Breathing sounds may also 
provide additional clues in differential diagnosis of cardiac or pulmonary ethiology 
[35]. Sometimes breathing sounds might be difficult to evaluate especially in noisy 
or distracting environments.

The goal of respiratory assessment for a critical patient is to determine whether 
the patient has respiratory distress or failure. Patients with respiratory distress are 
trying to compensate for an underlying pathology by increasing their effort of respi-
ration. If they cannot overcome, they start to get tired together with increased meta-
bolic rate. Increased metabolic rate results in more hypercapnia and hypoxia, which 
starts viscous cycle, and respiratory failure can evolve over minutes. These patients 
are exhausted and no longer able to compensate for their underlying pathology.

3.3.3.2  Management of Respiratory Emergencies

Apnea and Irregular Respirations
If the patient is apneic or the respiration is inadequate, the ventilation should be 
assisted immediately. Bag-valve-mask device (BVMD) is the most common 
mechanical aid used in emergency care to initially administer positive-pressure 
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ventilation [36]. BVMD should not be used in spontaneously breathing patient, 
which can result in worsening of the hypoxia. While administering positive-pres-
sure ventilation, the patient should be closely monitored for chest rise because 
delivery of low tidal volumes is a common complication when the mask is inade-
quately sealed to the patient’s face. If the patient’s chest does not rise and/or the 
abdomen is rising, repositioning of your hands, ensuring properly, applying “C/E” 
technique (Fig. 3.2), and taking the patient in “sniffing position” (35° neck flexion 
and 15° head extension) will usually overcome this situation [37]. If the chest still 
does not rise, airway obstruction must be excluded. Always consider the use of oro-
pharyngeal or nasopharyngeal airways to help keeping the airway open. Ultimately, 
intubation can be decided if indicated, but in the initial phase of resuscitation, 
BVMD is enough for the vast majority of patients.

Respiratory Distress
Every patient with respiratory distress should receive oxygen therapy. The choice of 
delivery devices depends on the patient’s oxygen requirement and patient accep-
tance. The first-line options are “nasal cannula” and “venturi mask” those which can 
deliver an inspiratory oxygen fraction (FI O2) of 24–40% and mostly appropriate for 
mild and moderate level of respiratory distressed patients. The second-line options 
for oxygen delivery are “simple face mask” and “Nonrebreathing Face Mask with 
Reservoir and One-Way Valve” which can deliver FI O2 of 40–60% and FI O2 of up 
to 90% and appropriate for severe respiratory-distressed patients  [38].

Oxygen therapy is initially appropriate for every patient with respiratory distress. 
However, prolonged and high concentration use of oxygen can be detrimental (due 
to oxygen toxicity) and should be titrated to the lowest flow rate appropriate for the 
patient [39].

Noninvasive positive-pressure ventilation (NIPPV) is a helpful treatment for 
some common causes of respiratory distress commonly found in older patients, 
including asthma, chronic obstructive pulmonary disease (COPD), acute congestive 

Fig. 3.2 “C/E” technique
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heart failure (without myocardial infarction), and pulmonary edema [40, 41]. 
NIPPV increases alveolar ventilation without significant modifications in the alveo-
lar ventilation/perfusion mismatching, reduces work of breathing, and redistributes 
fluid from alveoli back into the vasculature. In patients with COPD and pulmonary 
edema, NIPPV has been shown to significantly decrease both the need for intuba-
tion and overall patient mortality and to generate significant improvements in pH, 
pCO2, and respiratory rate [42]. NIPPV is absolutely contraindicated in patients 
with impaired mental status and cardiovascular instability (e.g., arrhythmias, myo-
cardial infarction) frequently encountered in older patients. The use of NIPPV as a 
first-line supportive therapy for acute respiratory failure (ARF) is increasing [43]. In 
patients aged 65  years or more, complications during mechanical ventilation 
increase hospital mortality [44]. This suggests that avoiding invasive procedures 
might be particularly helpful in decreasing mortality in older patients. Increasing 
longevity in many populations makes it common to find older patients (most often 
on long-term oxygen therapy) with severe ARF presenting to the emergency depart-
ment (ED) [45].

“Do Not Intubate” cannot be considered as an indication for NIPPV; however, 
the use of NIPPV as a palliative measure is increasing. In a recent study, Nava et al. 
showed that patients with hypercapnic respiratory failure had better outcomes when 
treated with NIPPV in ICU [46]. The success of NIPPV is inversely related to the 
number and the severity of comorbidities and level of consciousness and directly 
related to the early resolution of the respiratory distress.

A randomized, controlled study showed that the use of NIPPV to treat acute 
respiratory failure (ARF) in older patients reduces the need for intubation, improves 
survival, and induces a faster resolution of respiratory distress compared with stan-
dard medical therapy (SMT). Rescue therapy with NIPPV has been very successful 
(75%) [46]. NIPPV improves the survival rate, but also reduces tachypnea and dys-
pnea, the major symptoms of respiratory distress. A recent Italian study involving 
individuals aged 80 years and older who underwent NIPPV in a pneumogeriatric 
unit showed that NIPPV is effective and safe in very old hospitalized adults in a 
non-ICU setting followed by multidisciplinary medical staff; in particular, NIPPV 
is well tolerated when concomitant dementia is present [47]. NIPPV not only treats 
the cardiorespiratory problem but also decreases the risk of delirium and malnutri-
tion [48, 49]. Segrelles Calvo et al. provided an important assessment of the effec-
tiveness of NIPPV in older patients, but showed some limiting factors: severe 
comorbidities and frequent readmission [50].

There is a broad differential diagnosis for respiratory distress, including pulmo-
nary, cardiac, neurologic, and metabolic conditions, and other treatments apart from 
oxygen therapy depend on the etiology and disease specific. Clues to the underlying 
cause of respiratory distress can be obtained through history, physical examination, 
and ancillary tests like chest imaging and laboratory studies.

Respiratory Failure
Patients in respiratory failure are no longer able to compensate for their underlying 
disease process and require respiratory support. Hypoxemia is the most important 
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and immediate expression of acute respiratory failure. The specific treatment 
depends on the etiology of respiratory failure. In some cases, ventilator support can 
be accomplished with NIPPV, but usually intubation and mechanical ventilation 
will be required. General and initial approach to respiratory failure is summarized 
in Fig. 3.3.

Some of the important causes of respiratory failure are summarized in Table 3.3.
Special considerations for older patients:

Respiratory Failure

Secure Airway

Supplemental
oxygen as needed

Treat underlying
condition

Invasive mechanical
ventilation

Non-invasive
mechanical ventilation

FAiLS

NOYES

Need for endotracheal
intubation or tracheostomy?

Fig. 3.3 Initial approach to respiratory failure

Table 3.3 Important conditions causing respiratory distress and respiratory failure

Conditions that affect the areas of the brain 
that control breathing
• Stroke
• Drug/alcohol overdose

Conditions that affect the flow of blood into the 
lungs
• Pulmonary embolism
• Myocardial infarction

Conditions that affect gas exchange in the 
alveoli (air sacs)
• Acute respiratory distress syndromes
• Pneumonia
• Pulmonary edema

Conditions that affect the nerves and muscles 
that control breathing
• Muscular dystrophy
• Amyotrophic lateral sclerosis
• Spinal cord injuries

Conditions that affect the flow of air in and 
out of the lung
• Chronic obstructive lung disease
• Asthma

Other
• Tension pneumothorax
• Metabolic acidosis
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• In patients who have profound dyspnea and tachypnea, their primary problem is 
usually related to an inadequate airway. However, if the ventilation problem is 
caused by a pneumothorax or tension pneumothorax, which is much more com-
mon in older patients, intubation with vigorous bag-mask ventilation and forth-
coming mechanical ventilation can rapidly lead to further deterioration of the 
patient. Patient’s chest must be reevaluated, and chest X-ray should be obtained 
as soon as possible after intubation.

• Older patients have decreased respiratory reserves due to effects of aging and 
chronic cardiopulmonary diseases, together with respiratory response to hypoxia 
and hypercapnia decreases about fifty percent [51, 52]. Critically ill older patients 
should be carefully monitored even if they are stable, and to decrease the thresh-
old level for ventilatory support is a safer approach. Admission to the hospital is 
usually necessary, even with apparently mild respiratory distress.

• Administration of supplemental oxygen is mandatory for most of critically ill 
patients. However, physicians should have kept in mind that some older patients 
rely on hypoxic drive to maintain ventilation, and supplemental oxygen can 
cause carbon dioxide retention and respiratory acidosis in COPD.

• Secondary to neurologic disorders, the loss of cough reflex and swallowing dys-
functions are much more common in older patients, which predispose to aspira-
tion resulting in increased frequency and severity of pneumonia in older patients. 
Prevention and early identifying of aspirations in older patients are essential.

• Impaired mental status is more common in critically ill older patients than 
younger patients. Because of that, although NIPPV decreases the rate of intuba-
tion, mortality, and nosocomial pneumonia, it should be used cautiously in older 
patients.

3.3.4  Circulation Assessment and Management (C)

3.3.4.1  Circulation Assessment
The goal of circulation assessment in critically ill older patients is ultimately to 
determine whether the patient has adequate end-organ perfusion or the patient is in 
shock state. Determination of the adequacy of end-organ perfusion involves a mea-
surement of patient’s heart rate, blood pressure, extremity pulses, nail bed capillary 
refill, and the skin.

First of all, assess the general appearance and the temperature of the skin of the 
patient especially on the hands and digits. Pallor or bluish discoloration of the skin 
or mucous membranes and/or cold extremities indicate poor perfusion. Then, mea-
sure the nail bed capillary refill time, which has the normal value of less than 2 s, 
and if it is prolonged, it suggests poor peripheral perfusion. Pulse rate should be 
counted preferably by heart auscultation. Tachycardia is one of the first compensa-
tory responses to shock. But bradycardia or irregular pulse indicates more severe 
and critical state of shock. Weak/thread pulses suggest poor perfusion. Blood pres-
sure of the patient is the most objective and informative sign in the assessment of 
circulation, is a sign of uncompensated shock, and occurs when compensatory 
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mechanisms are no longer adequate to support perfusion. Hypotension is a late sign 
of shock, and shock may be present in the absence of hypotension especially if the 
patients’ baseline blood pressure is high. Pulse pressure defined as the difference 
between systolic and diastolic blood pressure is useful in shock conditions where 
decreased pulse pressure is a sign of early (compensated) shock. Mean arterial 
blood pressure is a more reliable parameter in assessing the end-organ perfusion due 
to its close association with sufficient perfusion, and mean arterial blood pressure 
goal is a target for the initial resuscitation of shock [53]. There are four main types 
of shock: hypovolemic (e.g., hemorrhagic), cardiogenic, distributive or vasodilatory 
(e.g., septic, anaphylaxis), and obstructive (e.g., cardiac tamponade, tension pneu-
mothorax). Appropriate management is dependent on correct identification of the 
cause of the decompensation.

3.3.4.2  Management of Circulatory Emergencies
Hypovolemic shock is due to a decrease in the volume of blood due to bleeding 
(internal or external), loss of plasma, or dehydration. Restoration of the blood vol-
ume by intravenous fluids and blood stands for the main point of the initial treat-
ment of hypovolemic shock.

Cardiogenic shock is due to decreased ventricular dysfunction by any cause. 
Identifying right- versus left-sided cardiogenic shock is imperative because treat-
ment strategies differ accordingly.

Distributive or vasodilatory shock results from decreased vascular tone and/or 
redistribution of the blood. The most common cause is sepsis. Initial treatment is 
fluid resuscitation and vasopressors (preferably norepinephrine but caution must be 
taken in patients with severe peripheral vascular disease) and prompt administration 
of early, appropriate antibiotics (see Chap. 12). Rarely in older patients, it might be 
caused by anaphylaxis treated with epinephrine and airway protection in case of 
laryngeal angioedema.

Obstructive shock is caused by an extra-cardiac obstruction to blood flow like 
cardiac tamponade or tension pneumothorax. It is one of the most severe types of 
the shock, and initial treatment consists of prompt relief of the obstruction.

Whatever the cause of shock, every patient must have adequate vascular access 
preferably large-bore peripheral intravenous line. Although the treatment of shock 
varies according to the cause, intravenous crystalloids are generally helpful in the 
initial stabilization of the patient except for cardiogenic shock. In cardiogenic 
shock, volume replacement usually results in worsening of the respiratory and cir-
culatory status. Cardiogenic shock should be ruled out in the initial assessment of 
the circulation. Echocardiography is the best test for the diagnosis of cardiogenic 
shock in emergency settings.

Special considerations for older patients:

• The number of CPR-related skeletal chest injury increased with age which is 
much more prominent with the increased duration of the CPR [54]. Because of 
that, the rescuers and postresuscitation care physicians should be aware of the 
risk of both sternal and rib fractures in older people [2].
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• In older patients, cardiac output is maintained with increased ventricular filling 
(preload) and stroke volume instead of increasing rate, which is not the case for 
younger patients. Because of this dependence on preload, even mild hypovole-
mia can result in significant cardiac failure and deteriorate older patients within 
seconds.

• Myocardial infarction in older patients is more frequently suspected with atypi-
cal symptoms such as syncope, shortness of breath, and abdominal pain, and this 
should be detected during the primary assessment of the unstable older patient 
[2, 55].

• Although the resting heart rate may vary, the maximum tachycardic response 
decreases with age, which is more prominent under inotropic drug treatment. 
Hypovolemic shock in older patients can be asymptomatic until the terminal 
stage [5].

• All kinds of dysrhythmias more easily develop in aged heart especially under 
stress [56]. Atrial fibrillation is the most common supraventricular arrhythmia in 
the older people. It often causes cardiovascular compromise due to loss of the 
atrial contribution for diastolic filling, particularly in the older patient who has 
reduced ventricular compliance. Hypotension and an increased heart rate may 
reduce coronary perfusion and precipitate cardiac ischemia, which is more likely 
in an older population [2]. Because of all these, older patients should be closely 
monitored, and repeated electrocardiographic evaluation should be performed 
systematically in older patient.

• There is a significant decrease in renal functions with age. In addition, older criti-
cally ill patients are often hypovolemic due to a reduction of both fluid intake and 
urine-concentrating ability [2]. As a result, creatinine clearance decreases in 
older patients, and older patients are more susceptible to kidney failure due to 
hypovolemia, medications, and other nephrotoxins. Because of this, if it is pos-
sible, creatine clearance must be calculated, and treatments should be adapted to 
renal function.

3.4  Special Considerations

3.4.1  Trauma

When trauma-injured patients present with shock, there is a more limited differen-
tial diagnosis, and specific treatments must be provided. Here, specific consider-
ations and detailed characteristics of older trauma patients will not be discussed, 
whereas the main points on stabilization process of unstable older trauma patients 
will be described.

Although advanced age clearly correlates with increased morbidity and mortality 
in trauma, studies indicate that undertriage in older trauma patients is twofold in 
younger patients [57]. Prehospital trauma triage guidelines developed for use with a 
general adult population may not be sensitive enough to detect covert injuries in 
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older trauma patients, and these guidelines should include age as a decision point to 
avoid placing older persons at risk for undertriage [58].

In the older trauma patient, special attention should be focused on vital signs. A 
common pitfall in the assessment of older trauma patients is the mistaken impres-
sion that normal blood pressure indicates normovolemia. The normal blood pres-
sure tends to increase with age. Thus, a normal systolic blood pressure may indicate 
hypotension in older patients whose basal value is high. The onset of hypotension 
might also be delayed and might indicate pre-arrest condition.

Older patients should be resuscitated in the same process as the younger patients 
keeping in mind that they are more sensitive not only to over-resuscitation but also 
to the under-resuscitation [59]. Although securing airway in older trauma patients is 
more challenging, early endotracheal intubation should be considered if there are 
signs of shock, chest trauma, or changes in mental status. Because older patients 
have limited cardiac reserves, all sources of blood loss should be identified and 
controlled as soon as possible. More aggressive testing and interventions might be 
considered accordingly. All operative and nonoperative management of older 
patients must be done by experienced (preferably trauma) surgeons in collaboration 
with emergency physicians.

This loss of brain volume allows more brain movement during acceleration-
deceleration injuries (especially in dehydrated cases) increases the incidence of 
subdural hematoma, and allows more blood collection before overt symptoms 
become apparent. Because of this, in older patient’s brain, CT scan threshold should 
be lowered. Furthermore, preexisting medical conditions (such as dementia) or psy-
chotropic drugs make more difficult to assess mental status. Spinal injuries are also 
more common, due to osteoporosis, and may be occult and difficult to diagnose in 
older patients due to osteoarthritis. Because of this, older patients with suspected 
spinal injuries should be carefully evaluated, and investigation with CT scan or 
MRI should be done even if the plain radiographs do not show any evidence of 
fracture.

The mortality risk of trauma patients rises dramatically with age. A six times 
greater mortality rate has been reported in older patients compared to the younger 
trauma patients when controlling for the degree of injury [60]. Nevertheless, because 
older trauma patients are more challenging due to comorbidities, decreased physi-
ological reserves, and occult presentation, they get more benefit from aggressive 
monitoring and early resuscitative approach than younger patients who have similar 
degree of traumatic injury.

3.4.2  Abuse

Abused older patients are at high risk of death, and mortality is three times higher 
than non-abused patients [61]. Although primary assessment and stabilization of the 
abused older patients do not differ from others, special attention should be given to 
detect these patients due to their poor prognosis.
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After stabilization of life-threatening conditions, it is crucial that all medical 
practitioners should conduct a detailed history and physical examination, to identify 
and prevent abuse in older patients, including the following factors:

• Apparent delays in seeking medical help for significant injuries or illnesses
• Functionally impaired older patients with life-threatening conditions who arrive 

without their main caregivers
• Differing case histories from the patient and the caregivers
• Unexplained signs of injury (such as contusions, bruises, scars, broken bones, 

dislocations) especially when they are symmetrical
• Report of drug overdose or overmedication/undermedication
• Refusal of caregivers to allow physical examination of the patient alone
• Unexplained genital or anal bleeding/injury
• Inconceivable or doubtful explanations for injuries or illness, from either the 

patient or caregivers
• Laboratory findings that are incompatible with the history provided by caregiv-

ers and the patient’s condition

These findings are suspect geriatric abuse. During the assessment of the critically 
ill older patients, it should never be forgotten that most abusers are family members 
(about 89% of all), those that usually give the main medical history of the critical 
patients [62].

3.4.3  Intoxications

Intoxication is a significant problem in older patients. Although the majority of the 
intoxication cases in older patients are unintentional (due to dementia, confusion, 
improper use, and storage), they might also be due to suicidal attempt, which are 
more likely to be successful in older patients [63].

General assessment and management procedures of intoxicated older patients 
differ from younger ones by the importance to take care of underlying medical con-
dition and concurrent medications. After the initial ABC assessment of the poisoned 
patient, the physician should determine the causative substance and the entrance 
route and time of the poison to the body. If the substance is a volatile or toxic chemi-
cal agent, the decontamination of the patient and preventive measures must start 
together with the primary assessment and initial stabilization procedures. At least 
the patient should be isolated until decontamination can be set up which is vitally 
important in mass casualties. The goal is to prevent rescuers from becoming victims 
and extension of the contamination to others. For any substance affecting the skin, 
clothing removal and irrigation of the skin are essential. Antidotes and early 
hemodialysis- hemoperfusion should be considered for unstable patients. While spe-
cific indications for antidotes are identical for all age groups, the dosage alterations 
and precautions should be considered in older patients [64]. Aggressive initial man-
agement is crucial for older intoxicated patients due to high susceptibility of toxic 

M.A. Karamercan et al.



41

effects of the drugs. The physicians providing medical care of older patients must 
keep in mind that cardiovascular and neurological toxicities occur with overdoses of 
drugs more frequently and severely in older patients.

In older trauma patients (especially injuries due to falls), drug intoxications and 
adverse effects should be considered in the differential diagnosis of the primary 
cause of trauma. If intoxication is suspected as the primary cause of trauma, toxico-
logic treatments (e.g., activated charcoal, hemodialysis, drug antidotes) should be 
given while stabilizing the presenting trauma condition.

3.4.4  Hypothermia

Hypothermia is defined as a body core temperature below 35.0°C, and it is well 
known that older adults are more vulnerable to hypothermia for many reasons 
including, but not limited to, decreased metabolic rate, ability to detect changes in 
the temperature, shivering, and increased incidence of chronic medical conditions 
(such as diabetes, stoke, Parkinson’s disease, etc.) and medications (such as antide-
pressants and sedatives) [65]. On the other hand, signs of hypothermia in older 
people are easy to miss which could have serious consequences if not dealt with 
swiftly and effectively [66].

Assessment and identification of hypothermia in older people could be difficult, 
and tympanic membrane measurements are often offered over axilla measurements 
[67]. In case of severe hypothermia, invasive core active rewarming techniques, 
such as administration of warmed intravenous fluids, should be used, and the speed 
of recovery should depend on how long the patient was exposed to the cold and the 
state of his general health status.

3.4.5  Whom to Resuscitate/Ethics of Resuscitation

Given the fact that the increase in the presentation of critically ill older patients is 
more challenging for physicians to make decisions with regard to CPR on these 
patients who are at high risk of death in the near future or have terminal illnesses, it 
is clear that physicians must take into account DNAR orders, which is usually not 
present in emergency circumstances.

Advanced age is frequently mentioned as a negative predictor for outcome of 
CPR, and there is scattered data on the long-term outcomes of CPR in older patients. 
In a recent systematic review of 29 including 417,190 patients over 70 years of age 
that were investigated for the survival rates after in-hospital CPR, almost 40% of 
patients had successful CPR or “return of spontaneous circulation,” but more than 
half of those patients ultimately died in the hospital [68]. In general, patients who 
are highly functional with fewer chronic illnesses, hospitalized for a cardiac etiol-
ogy, and closely monitored before the arrest were more likely to benefit from 
CPR.  In this case, older patients benefited from the CPR as much as younger 
patients [69].
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Immediate short- and long-term prognosis of in-hospital CPR seems indepen-
dent of age, or at least age alone might not be a limiting factor, whereas pre-arrest 
factors such as independent function level and normal mental status are significant 
prognostic factors [2, 70, 71].

Survival rates of older patients following an out-of-hospital arrest depend also on 
witnessed status, resuscitation times, and the presenting rhythm (better survival 
rates in ventricular fibrillation or arrhythmia compared to asystole or electrome-
chanical dissociation) [2, 32].

Even though advanced age might be a predictor of mortality in older patient’s 
cardiac arrest, there are still survival rates of more than 10% in different subsets 
of old population [72]. Outcomes of patients with initial shockable rhythms 
(ventricular fibrillation and pulseless ventricular tachycardia) are often excel-
lent, but outcomes in patients with non-shockable rhythms (PEA and asystole) 
are generally poor. A recent Japanese study of patients with initial non-shockable 
rhythm showed that the 1-month survival rate is lower in older patients aged 85 
and more (1.7%) as compared to old patients aged 65–74 (2.4%) and 75–84 
(3.3%) [73]. In patients aged ≥75  years, rhythm conversion and subsequent 
shock delivery are not associated or negatively associated with 1-month Cerebral 
Performance Category scale 1 (good cerebral performance)–2 (moderate cere-
bral disability).

Van de Glind et al. showed that, in general, patients aged over 70 years had less 
chance of surviving to discharge after an out-of-hospital cardiac arrest (4.1%) than 
the patients of all age groups (pooled survival 7.6%) [71].

Furthermore, the factors of nursing home residency [74–78] and pre- arrest 
comorbidity [79] were associated with decreased chances of survival.

Evidence for the predictive value of comorbidities and for the predictive value of 
age on quality of life of survivors is scarce [71]. Although the available evidence on 
the effect of pre-arrest factors on survival is limited, it is important to accurately 
inform older people of their limited chances of survival following out-of-hospital 
CPR.

Adams et al. showed that older patients’ beliefs regarding the chances of survival 
after CPR are overly optimistic. Similarly, physicians’ expectations of the likeli-
hood of survival are not realistic [80]. However, older people understand prognostic 
information, and such information may alter their preferences with respect to resus-
citation [81]. This kind of treatment decisions should be based on both scientific 
evidence and doctor’s and patient’s preferences.

However, the outcomes of older patients seemed to be exceptionally poor in frail 
individuals and need to be considered in order to reduce unnecessary treatment 
decisions [82]. Frailty was directly associated with mortality, showing a 30-day 
survival of 5.6% and a favorable neurological outcome of 1.1% among older indi-
viduals. Quantifying the risk of dying and frailty in acute care setting is very diffi-
cult [83]. Decisions need to be based on evidence (discussion with the patient, a 
preexisting advance directive, or discussions with family or informed others if the 
patient lacks capacity). When the individual has capacity, the doctor must provide 
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choices and guidance to facilitate choice. Current guidelines require staff to involve 
patients and their families in resuscitation decisions in accordance with local poli-
cies [84]. At the bedside, ultrasonography may play a significant role in guidance of 
the management decisions in the resuscitation of older patients, as well as in deter-
mining the etiologies such as undifferentiated shock states, aortic aneurysm, cardiac 
tamponade, and massive pulmonary embolism [85].

Even if medical professionals believe CPR is futile, they are expected to respect 
patients’ wishes. On the other hand, medical professionals should balance compas-
sion with appropriate care focused on functional and cognitive outcome [86]. It is 
clear that physicians may not be expected to attempt to resuscitate a patient who is 
in the terminal phase of an illness, or the burden associated with the treatment 
clearly outweighs the benefit [87].

In some instances, death can be a respectful alternative to CPR without any chance 
of recovery, especially in critically ill older patients. Because of all these, recogniz-
ing prognostic factors in CPR of older patients has absolute importance [88].

Although physicians in the ED usually possess a reflexive instinct toward saving 
life of a cardiopulmonary arrest case on arrival, they should take into account 
patient’s pre-arrest functional and cognitive condition as well as their chronic or 
terminal illnesses which has more importance in older patients. Aggressive resusci-
tation of older patients with metastatic neoplasms, chronic liver/renal disease, 
chronic obstructive lung disease, organ failure (especially respiratory or cardiac), 
and nursing home residence is futile and might be devastating not only for the 
patient but also for their relatives [2].

Emergency physicians should acknowledge and respect their patient’s needs for 
end-of-life care which requires searching for previous or working on current 
advance directives/DNAR orders and the underlying medical futility. Even though 
emergency physicians may feel that these procedures are difficult and/or time- 
consuming, to have more patient-centric and humanistic approach, these should be 
taken into account. If there is doubt about the validity of the advance directives/
DNAR orders, or the families or healthcare proxy insists on resuscitation, it is rea-
sonable to resuscitate the patient and then discuss these issues in more detail. 
Emergency physicians should actively engage primary care providers, specialists, 
prehospital providers, patients, and families in this process.

 Conclusion

The primary assessment including the “ABC approach” and stabilization proce-
dures of life-threatening conditions in older patients follows the principles rec-
ommended by the guidelines but represents a challenge for EM care providers in 
the ED and in the prehospital setting since age-related physiologic changes in 
vital organ systems and frailty reduce the physiological reserves to cope with 
life- threatening conditions, which necessitate aggressive, goal-directed, and 
prompt therapy. Age alone is not a factor for non-resuscitation, but EM care pro-
viders have to carefully assess whether resuscitation is futile or not in very frail 
older patients.

3 Primary Assessment and Stabilization
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Caution and a high index of suspicion for older trauma patients require opti-
mal primary assessment and stabilization. Comorbidities and medications may 
not only cause but also complicate injuries in older patients.

Abuse and neglect in older patients continue to be underrecognized and 
underreported. Special attention should be given to detect abuse and intoxication 
conditions during the assessment of critically ill older patients, which should 
lead to earlier diagnosis and improved outcomes.

As quality of life, frailty, cognitive, and functional status are even more 
important at older age than survival per se, these outcomes should be reported 
too in future resuscitation studies in older patients. This would help both doctors 
and patients in decision-making about the desirability of cardiopulmonary resus-
citation. It will also help to identify older patients that will benefit or not from 
resuscitation.
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4.1  Introduction

After an ED visit, more than one-third of older adults return to the ED at least once 
in the next 6 months [1], and approximately more than two-thirds of older adults 
discharged from the ED have at least one unaddressed health issue [2], suggesting 
that traditional ED models do not meet the chronic and underlying needs of many 
older patients [3–5].

The current adult ED model of rapid care has been designed to deal with life- 
threatening conditions, trauma, and acute illness in young- or middle-aged patients, 
most often without underlying diseases or treatment that can interfere with medical 
care. Adult ED is organized model to treat the patient’s primary concern without 
spending the necessary time to assess and treat secondary underlying complex 
health problems that however may aggravate outcomes of critically ill older people 
[3, 6–9]. This chapter outlines the main reasons justifying comprehensive secondary 

mailto:h-blain@chu-montpellier.fr
mailto:abellou@bidmc.harvard.edu


50

geriatric assessment (CGA) to better accommodate the specific needs of older 
patients with life-threatening conditions and improve their prognosis and quality of 
care [10–12].

4.2  Specific Characteristics and Needs of Older Critically Ill 
ED Patients that Justify a Comprehensive Secondary 
Geriatric Assessment (CGA)

In critically ill ED patients, particularly in older patients, the rapid identification and 
medical care delivery are crucial. However, the main reasons justifying a secondary 
CGA to improve outcomes of older ED patients with life-threatening conditions are 
detailed as follow.

4.2.1  Atypical Signs and Symptoms of Life-Threatening 
Conditions in Older ED People

4.2.1.1  The Domino Effect
Acute illnesses present often in a nonspecific way among older patients. The first 
sign of a new disease (or of the relapse of a chronic disease) is rarely a single spe-
cific symptom that helps identify the organ or the tissue in which the disease occurs, 
but more often it is the expression of the incipient failure of one or several site of 
less resistance [13]. In patients with multisystem deterioration and loss of physio-
logical reserve to cope with insults (frail people), a small initial insult (and even 
more a life-threatening condition) can induce several other conditions and a dis-
abling cascade of adverse effects, called the “domino” effect, that can aggravate 
outcome of the patient [14]. For example, in a patient with preadmission impaired 
mental status, heart failure, and balance impairment, a single urinary tract infection 
can induce fever and tachycardia, which can precipitate heart failure, induce delir-
ium, and a fall with a hip fracture. The correct approach is not to focus exclusively 
on the life-threatening condition which has determined ED admission (hip fracture 
in this scenario) but also to conduct a standardized multidimensional and multidis-
ciplinary diagnostic process “comprehensive geriatric assessment” (CGA) in order 
to ensure that all problems are identified and appropriately managed (delirium, 
heart failure, urinary tract infection). In this case, in addition to surgery, manage-
ment comprises the optimization of heart failure treatment, treatment of the urinary 
tract infection, appropriate management of delirium, and rapid and appropriate 
rehabilitation and follow-up, taking into account of socio-environmental conditions 
and the patient’s, family’s, and caregivers’ preferences [15].

ED physicians (EPs) must know the main sites or functions of less resistance 
(less reserve) to adequately compensate for acute conditions in older people: the 
brain, heart, gait and posture, gut, and general status (fatigue, pain). Indeed, delir-
ium, acute gait impairment, or a fall especially, called geriatric syndromes (because 
they do not fit into distinct organ-based disease categories and have multifactorial 

H. Blain et al.



51

causes), might be incorrectly regarded as mild whereas they can be the specific 
expression of life-threatening conditions or of diseases that may become life-threat-
ening in older frail people. This should prompt an accurate reconstitution of medical 
history, as far as possible, and a systematic general examination to diagnose the 
primary cause of geriatric syndromes and assess reserves to cope with acute dis-
eases in older ED patients [6].

4.2.1.2  Acute Brain Failure

Delirium
Delirium is characterized by an acute and fluctuating disturbance in attention and aware-
ness, associated with one or several other cognitive deficits (memory, disorientation, lan-
guage, visuospatial ability, or perception). Delirium does not occur in the context of 
reduced level of arousal, such as stupor or coma [Diagnostic and Statistical Manual of 
Mental Disorders (DSM) 5th edition, 2013] and is the direct consequences of acute 
underlying conditions that must be looked for. Numerous conditions can induce a delir-
ium, including drugs introduced in ED (see Chap. 13).

Independently of advanced age, pre-existing dementia (diagnosed or not), pre-
morbid functional impairment, hearing impairment, a past history of cerebrovascu-
lar disease, and epilepsy are the most consistently observed vulnerability factors for 
delirium in ED patients [16, 17].

In ED, missing delirium is frequent [18], and CGA in ED patients should there-
fore systematically look for signs and symptoms of delirium and, if identified, its 
primary causes, which may be life-threatening [19]. Delirium, independently of its 
causes, is associated with higher 30-day mortality and readmission in ED patients, 
due in part of the delay of diagnosis and treatment of underlying conditions but also 
due to inappropriate management of delirious older patients [20].

Other Possible Mental Specific Symptoms of Life-Threatening Conditions
Faintness or syncope and general malaise are also possible atypical signs of life-
threatening conditions including acute coronary syndromes [21, 22], pulmonary 
embolism [23, 24], or abdominal aortic aneurysm [25]. Sleep disorders, such as 
insomnia, nocturia, nocturnal agitation, and depression, can be symptoms of life-
threatening conditions, such as heart failure [26].

4.2.1.3  Functional Decline
Another atypical presentation of severe conditions in older ED patients is the sud-
den decline of functional abilities, such as acute gait imbalance and falls (due to 
infection, especially), fatigue and weakness (due to heart failure or hypo-/hyperthy-
roidism, especially) in people with pre-existing low muscle (sarcopenia), or postural 
reserve [27]. This explains why the main indexes of frailty comprise assessment of 
muscle strength, walking speed, and usual physical activities; those are considered 
as functional reserve assessments [28]. A life-threatening condition, including sep-
sis and acute coronary syndrome especially, has therefore to be eliminated in older 
patients attending ED with a sudden functional loss.
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4.2.1.4  Digestive Symptoms
Independently of serious abdominal conditions, many non-abdominal life- 
threatening conditions may present atypically with anorexia, nausea, vomiting, and 
body weight loss, in frail older people. These conditions include stroke [29], acute 
coronary syndromes (inferior infarction especially) [21, 30], metabolic disorders 
(hyponatremia), and serious drug adverse effects (i.e., opioids, digoxin toxicity). 
Dyspepsia (usually epigastric discomfort with bloating, nausea, or early satiety) is 
often the only symptom of peptic ulcers. Signs of malnutrition, such as weight loss, 
are vulnerability factors, associated with a certain inability to cope with acute con-
ditions [28].

4.2.1.5  Referred Pain and Symptoms
Many non-abdominal life-threatening conditions may present atypically with 
abdominal pain [31]. Acute coronary syndrome (ACS) is the most important diag-
nosis to be considered since one-third of women above the age of 65 who have an 
acute myocardial infarction only present with abdominal pain [21, 30]. This atypi-
cal presentation is most common in diabetics and in patients with inferior infarc-
tions [32]. Pneumonia, pulmonary embolism, pleural effusion, pneumothorax, 
diabetic ketoacidosis, hypercalcemia, herpes zoster (in a case of well-localized 
abdominal pain), and genitourinary issues (cystitis, pyelonephritis, prostatitis) are 
other common causes of abdominal pain in older people [25].

Chest or back pain is the most commonly reported chief complaint of acute aor-
tic dissection and intramural hematoma [33].

Fecal impaction is often revealed by shortness of breath [21, 22] and atypical 
symptoms linked to complications (infectious, systemic inflammatory response 
syndrome, cardiopulmonary complications) [34]. A cough can be the unique symp-
tom of cardiac failure or pulmonary embolism [23, 24].

4.2.1.6  Atypical Presentations Due to Subnormal Response to Acute 
Conditions in Older People

A cough may be mild in pneumonia, without copious, purulent sputum, especially 
in dehydrated patients. Older patients with sepsis (diverticulitis, appendicitis, etc.) 
are often afebrile, and many have a normal white blood cell count [35].

In contrast, abdominal pain and tenderness may be absent in abdominal acutely 
life-threatening conditions, such as acute mesenteric ischemia (mortality estimates 
above 50%), and patients presenting often initially with vomiting and diarrhea and 
with complaints of intermittent abdominal pain when eating [25].

Systematic geriatric clinical and biological assessment is necessary for older ED 
patients, even in the lack of vital signs, to avoid misdiagnosis of life-threatening 
conditions and conditions that are associated with poor prognosis and intensive care 
unit admission in older patients with vulnerability factors [36, 37].
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4.2.2  Assessment of Preadmission Functional and Health Status 
in Older ED Patients

Older patients have often preadmission morbidities, functional deficits, complaints, 
and treatments that complicate diagnosis and treatment of acute life-threatening 
conditions. Careful examination is therefore required to compare accurate changes 
in health status between the preadmission and admission.

4.2.2.1  Examples of Clinical and Biological Results in the Normal 
Range that Must Be Considered as Abnormal Signs 
and Symptoms

Clinical Pitfalls
In patients with a usual high blood pressure, a normal blood pressure must be con-
sidered as a relative hypotension that can be the first sign of an acute bleeding or a 
life-threatening sepsis [25]. An impaired mental status can be wrongly interpreted 
as a usual mental status in demented patients, whereas it can be due to delirium 
(worsening of mental status), stressing the importance of the question considering 
any difference with the daily usual mental status from a proxy family member. 
Similarly, pain due to serious conditions can be wrongly considered as a normal 
state in older patients with chronic pain and under-recognized in demented patients 
[38]. Acute stroke can be easily misdiagnosed in older people with poststroke loco-
motor disorders [29].

Biological Pitfalls
In a patient with signs of extracellular dehydration, increased hemoglobin is 
expected, and normal hemoglobin indicates anemia. Similarly, hemoglobin concen-
tration may be normal in the first few hours after a major bleed because hemoglobin 
concentrations only fall after hemodilution occurs. Decisions regarding blood trans-
fusion in actively bleeding patients rely on estimated blood loss and tissue hypoxia 
more than hemoglobin level.

A normal level of serum creatinine in a very aged older person can indicate kid-
ney failure and result in overdosing of renal excreted and/or metabolized drugs or in 
using contraindicated iodine. To avoid renal failure misdiagnosis, determination of 
serum creatinine should be systematically accompanied by an estimate of the glo-
merular filtration rate in older ED patients, as calculated by CKD-EPI, MDRD, 
Cockcroft, and Gault, or BIS1 equations [39], even though these formulas are vali-
dated only in stable conditions [40].

Electrocardiogram
As indicated previously, electrocardiogram should be systematically performed in 
older ED patients to diagnose coronary, rhythm, metabolic (kaliemia), and drug 
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(digoxin) disorders. However, myocardial infarction may be challenging in the pres-
ence of left bundle branch block, requiring specific diagnosis criteria [41]. 
Measurement of serum troponin levels has the potential to refine the risk stratifica-
tion in this case [42] (see Chap. 17). Older people presenting to the ED are also 
commonly found to have measurable troponin levels using high-sensitivity cardiac 
troponin T assays. In one study conducted in ED, it was impossible with high-sen-
sitivity assays to assign a working diagnosis of AMI using only a serum troponin 
concentration, especially among older patients [43].

4.2.2.2  Examples of Expected Clinical and Biological Findings, Not 
in the Normal Range

For example, pupil diameter can be wrongly interpreted as abnormal in older 
patients with prior cataract surgery or who use ophthalmic eye drops or systemic 
drugs (i.e., opioids) [44]. Neck stiffness can wrongly be considered as meningism 
in patients with Parkinson’s disease. Comparison with baseline status may be par-
ticularly difficult in older patients with preadmission cognitive impairment or 
dementia, in whom direct questioning can be unspecific or non-informative. In this 
case, obtaining a detailed history from a proxy family member, a caregiver, or a 
nursing home staff is critical to understand the exact situation.

4.2.2.3  Medication History
Older patients consume one-third of all prescription drugs and purchase 40% of 
over-the-counter medications [45, 46]. Adverse drug events account up to 16% of 
emergency visits of older patients [47]. Inappropriate prescribing accounts for at 
least 17 million ED visits and 8.7 million hospital admissions annually in the United 
States [48, 49]. Two-thirds of emergency hospitalizations occur due to four medica-
tion classes: warfarin, oral antiplatelet agents, insulin, and oral hypoglycemic agents 
[50].

Alcohol consumption and recent dosage changes and removal or additions to the 
patient’s medication regimen should be looked for since significant ingestion or 
withdrawal from drugs as well as increased dosages and history of taking over the 
counter can induce serious adverse effects, such as bleeding or acute delirium [19]. 
Alternative medications also have to be looked for since choking and pill-induced 
dysphagia can be due to dietary supplements among older adults [51]. Nevertheless, 
only 40–60% of adverse drug events (ADE) are recognized in the ED. For example, 
hyponatremia secondary to thiazide diuretics that induces malaise/lethargy, dizzi-
ness, and vomiting is often not diagnosed in EDs [52]. Detecting and avoiding 
ADEs could be aided by using lists of potentially inappropriate drugs for older 
patients [53], such as Beers criteria [54] or STOPP/START [55, 56]. Medication 
reconciliation during admission to an ED involving a pharmacist and drawing up a 
history of complete medication could contribute toward reducing the risk of drug- 
related adverse effects and improve follow-up of patients’ medication-based ther-
apy [57]. When appropriate, the name of the medication, dose of concern, 
recommendations for safer medications, and modifications to doses should be con-
cerned and documented in the ED.
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4.2.3  Assessment of Homeostatic Reserves in Older ED People

Contrary to robust and young people, outcomes of acute conditions in older frail ED 
patients depend not only on the acute condition but also on homeostatic reserves to 
cope with the acute condition and treatment required by the condition. Determining 
whether the older patient is frail, i.e., his (her) medical, psychological, and func-
tional ability to cope with the acute condition is weak, is crucial to adapt care of 
older ED people with life-threatening conditions. Indeed, patients who are vulner-
able or frail will require a relatively benign insult to developing functional and men-
tal decline and multiorgan failures [16]. For example, in the case of pneumonia, 
older patient’s functional status is a much better predictor of mortality than bacterial 
virulence [58].

Patients with vulnerability factors are those who have already functional disabilities, 
those with comorbidities (and polypharmacy), or those who are at risk of disability.

4.2.3.1  Assessment of Functional Disability
Functional ability refers to an individual’s capacity to complete everyday tasks nec-
essary to live independently, commonly divided into basic activities of daily living 
(BADL) (including grooming, feeding, and toileting) [59], especially useful in 
already disabled older people (nursing home residents or who need assistance at 
home) and instrumental activities of daily living (IADL) (more cognitively complex 
activities such as operating a motor vehicle, managing finances, and cooking) [60] 
useful to assess in older patients at the early stage of disability.

Change in mobility and balance from preadmission to admission can be assessed 
by assessing loss of independence in getting out of the bed and walking or using the 
Barthel Index (independence in feeding, walking on level surface/moving from 
wheelchair to bed, personal toilet, getting on/off toilet, bathing, ascend/descend 
stairs, dressing, controlling bowels and bladder) [61].

Patients who need assistance are at high risk for poor outcome after ED admis-
sion [62].

4.2.3.2  Assessment of Morbid Conditions and Their Functional 
Consequences

The Rockwood Frailty Index includes variables of symptoms, signs, laboratory val-
ues, morbid conditions, and items of functional disability (e.g., problems getting 
dressed, problems with bathing, and impaired mobility), considering that single 
deficit may be not directly correlated with a negative outcome but contribute to 
increase the vulnerability of the patient [63–65]. A more simple version of this 
index is the Clinical Frailty Scale, which can be completed in 40  s and should 
prompt a more holistic assessment if frailty is identified [66].

4.2.3.3  Other Indicators of Poor Homeostatic Reserves in Older ED 
Patients

Preadmission sarcopenia [67, 68], unintentional weight loss, muscle weakness, 
exhaustion, slow walking speed, low level of physical activity [28], history of 
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dementia or delirium [69, 70], anemia [71, 72], protein-energy undernutrition [73], 
polypharmacy [74], frequent infections, falls, taking three pills or more [62], hospi-
talization in the past 6 months or visual impairment [62], fluctuating disability, and 
living in a nursing home as well as living home alone [75] can also be used as vul-
nerability factors to identify ED patient at poor outcomes for whom preventative 
strategies and resource allocation should be tailored [76].

4.3  Secondary Assessment for Older ED Patients  
with Life- Threatening Conditions

As indicated previously, the correct approach to care older ED patients with life- 
threatening conditions is to identify, without delaying management and treatment, 
all problems and failures that can aggravate outcomes through an appropriate sec-
ondary assessment, considering that:

 – Minor functional, mental, or health symptoms can be atypical signs of life- 
threatening conditions or of conditions that can become life-threatening in older 
patients with low homeostatic reserves, reserves that have therefore to be 
assessed.

 – All medical and biological findings have to be interpreted as “expected” or 
“unexpected” signs based on baseline preadmission mental, functional, psycho-
logical, and health status and medical and surgical history.

 – Adverse drug effects are frequent causes of life-threatening conditions in older 
people, justifying an extensive review of prescription and of over-the-counter 
and alternative drugs.

 – Assessment of pain, identification of psychosocial, and spiritual problems are 
part of the optimized palliative care necessary to improve the quality of life of 
older patients and their families facing life-threatening conditions.

 – Emergency physicians are under huge time constraints. Secondary geriatric 
assessment cannot be exhaustive, and tools must be adapted to the specific case 
of critically ill older patients. The secondary assessment goal is therefore to iden-
tify problems or failures that can aggravate short- or medium-term outcome of 
the patient. A more comprehensive (tertiary) geriatric assessment will be per-
formed in a second step (including the assessment risk of malnutrition that has no 
interest in the early care of critically ill older patients) when the life of the patient 
will not anymore be threatened. This tertiary CGA, which will use tools in order 
to develop a coordinated and integrated plan for treatment, rehabilitation, and 
long-term follow-up, is not presented in the present document [15, 77, 78].

After the primary assessment based on the airway, breathing, circulation (ABC) 
approach (see Chap. 3), the secondary geriatric assessment of patients with life-
threatening conditions should include:
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4.3.1  Assessment of Preadmission Functional, Mental, 
Psychological, and Health Status, Medical and Surgical 
History, and Vulnerability Factors (cf Sects. 4.2.2 
and 4.2.3)

Findings in ED patients must be interpreted as expected or unexpected findings 
based on comprehensive preadmission assessment. Prior diagnoses of venous throm-
boembolism or recent surgery or trauma are, for example, important information to 
collect to rule out pulmonary embolism [79]. Advanced directives, health- care power 
of attorney, and living will have to be looked for. History can be obtained with the 
patient or inpatient with acute brain dysfunction or communication difficulties, with 
a family member, caregivers, or a nursing home staff if the patient resides in one.

4.3.2  Vital Signs and General Appearance

 – All findings at the presentation examination must be classified as expected or 
unexpected in comparison with baseline status (no change, worsening).

 – Blood pressure must be interpreted based on usual blood pressure, considering 
that antihypertensive drugs have perhaps been withdrawn due to the life- 
threatening condition. As indicated previously, a normal blood pressure can be 
the first sign of shock in a patient with a usual high blood pressure.

 – Temperature must be interpreted with caution in older critically ill patients 
because fever is frequently absent in older people in diseases known to cause 
fever in adults [80]. Acetaminophen and anti-inflammatory drugs can modify the 
response of older patients. Hypothermia is a risk factor for mortality in older ED 
patients with sepsis [81]. C-reactive protein, absolute neutrophil count, and pro-
calcitonin (for ruling out bacteremia) may be useful in the diagnosis process 
[82].

 – Body weight: a medical history of acute or subacute weight loss may be indica-
tive of dehydration or undernutrition, and acute and subacute weight gain may be 
indicative of heart or kidney failure [83, 84].

 – Pain: Pain severity can be assessed overall, and in 15 parts of the body, using a 
0–10 numeric rating scale [85, 86] or using the Pain Assessment in Advanced 
Dementia (PAINAD) in patients with advanced dementia [38, 87–89] (see 
Chap. 22).

The patient should be completely exposed, and the skin should be examined for 
medication patches (e.g., fentanyl or scopolamine). Initial skin observation includes 
color (pale, cyanotic, etc.), signs of tissue ischemia, bruises, infection, pressure 
ulcers, and signs of skin frailty (thin, friable skin). Indeed, materials such as medical 
tape and adhesive devices may result in frail people in skin injury, improperly posi-
tioned drainage catheters, and loss of intravenous access. In older patients with 
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mobility impairment, pressure ulcer risk should be assessed by using a validated 
tool, such as the Braden Scale [90, 91].

4.3.3  Head to Toe Examination

As indicated in the chapter “Primary assessment and stabilization of life-threatening 
conditions of older patients,” the Richmond Agitation-Sedation Scale (RASS) should 
be used to determine consciousness in any older ED patients. The Richmond 
Agitation-Sedation Scale (RASS) ranges from −5 (unresponsive to pain and voice) to 
+4 (extreme combativeness) [92], with stupor (RASS −4) (deep sleep in a patient 
who can be aroused only with vigorous and continuous stimulation) and coma (RASS 
−5) (state of unresponsiveness in which the patient cannot be aroused with any stim-
uli) [92]. In the case of stupor or coma, a validated coma scale such as the GCS 
should be used, considering that the more the level of consciousness is disturbed, the 
more the underlying life-threatening acute medical illness is concerning [19].
As written above, delirium is often missed in older ED patients and should be 
screened using RASS [93]. If RASS is of −3 and above, a brief delirium assessment, 
such as mRASS, or for higher sensitivity the CAM-ICU should be used [93–96]. 
Establishing comparison with baseline mental status of patients with caregivers is 
critical, delirium being characterized by an acute worsening of pre-existing mental 
status [95] (see Chap. 13). Some simple tests such as the Mini Clock Drawing Test 
[98, 99], the Six-Item Screener (SIS) [three questions on temporal orientation (day, 
month, and year) and three-item recall: A score of 4 or less indicates a positive screen 
for cognitive impairment] [100, 101], or the Mini-Cog, which consists of three-item 
recall and a clock drawing [102, 103], can adequately detect dementia in older ED 
patients who are not delirious [104, 105].

Depression tends to amplify both symptoms of illnesses, including pain and 
discomfort. Besides, increased severity of medical illness could also lead to 
increased symptoms of depression [106]. Conversely, symptoms, such as short 
breathiness, pain, or fatigue, due to life-threatening conditions, such as heart failure, 
pulmonary embolism or acute coronary syndrome, can be wrongly interpreted as 
due to depression [107]. Short questionnaires such as the three-question screening 
test developed by Arroll et al. can be used to screen older people at risk of depres-
sion. In patients with at least two out of three questions answered positive, a com-
plementary psychiatric examination should be proposed [108].

Head examination should look for cyanosis, conjunctival pallor suggesting 
anemia [109], and any signs of recent trauma. Modified pupil size can be due to 
surgery history or drugs (i.e., opioid toxicity) [110, 44]. Focal, lateralizing neuro-
logical symptoms are suggestive of a central nervous system insult (e.g., cerebro-
vascular accident, intraparenchymal hemorrhage, or mass effect). The presence of 
repetitive movement of the eyelids, eyes, or extremities may be suggestive of a 
seizure.
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The sensory exam is also important since poor vision and hearing are risk fac-
tors of delirium and poor vision is a risk factor for ED admission for falls [111] and 
adverse health outcome after ED admission [62]. Patients with poor hearing are 
disadvantaged in their ability to understand speech, thus limiting their participation 
in decision-making. After provision of usual aids, vision and hearing can be assessed 
with a validated test such as the Snellen eye chart [112] for vision and a brief hear-
ing loss screener [113], for hearing, respectively. The mouth has to be inspected 
after removal of dentures, especially to check the absence of the foreign body in 
case of respiratory failure.

Neck examination should look for thyromegaly, which can be associated with 
hypo-/hyperthyroidism, and meningismus. The impairment of airway protective 
reflexes, i.e., swallowing and cough reflexes, is thought to be one of the major 
causes of aspiration pneumonia in older people.

Pulmonary and heart examination: Cardiac and pulmonary diseases often 
acutely affect one another in older patients. Pulses and blood pressure are checked 
in both arms. Pulse is taken for 30 s, and any irregularity is noted. A rate of >25 
breaths/min or tachycardia may be the first sign of a lower respiratory tract infec-
tion, heart failure, or another disorder. Because signs and symptoms of acute pulmo-
nary and heart diseases are often atypical, blood biomarkers are increasingly used to 
assist in rapid decision-making in the ED [114].

Abdomen examination should look for any acute surgical emergencies such as 
acute appendicitis, diverticulitis, cholecystitis, abdominal aortic aneurysms, or uri-
nary retention.

Severe low back pain, with marked sacral tenderness, may indicate spontaneous 
osteoporotic fractures. Back pain can be referral pain of underlying life-threatening 
abdominal conditions (i.e., abdominal aortic aneurysm).

Rectal examination should look for fecal impaction, especially in patients with 
chronic constipation and use drugs that induce constipation (anticholinergic drugs, 
opioids especially) [115, 116], and for signs of prostatitis. Fecal occult blood testing 
might also be done.

Lower limbs: The exam looks for signs of hip and leg fracture in fallers, arterial 
insufficiency (signs of ischemia including abnormal nail bed capillary refill and 
decreased pulses), phlebitis (unilateral leg swelling) [79], and heart failure (proxi-
mal and distal edema, while more peripheral edema is a sign of venous insuffi-
ciency), ulcers (arterial ulcers present distally with claudication and ischemia, while 
venous ulcers present painlessly and are usually located near the medial malleoli), 
and signs of extracellular dehydration (skin turgor), which is not a reliable sign in 
older patients.

Patient’s comorbidity can be assessed with the Modified Cumulative Illness 
Rating Scale (CIRS). The CIRS evaluates 14 biological systems, ranging from 0 
(absence of a disorder) to 4 (acute organ insufficiency requiring emergency ther-
apy). The total CIRS ranges from 0 to 56, with a higher score indicating a higher 
level of comorbidity [117].
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4.3.4  Further Testing

4.3.4.1  Electrocardiogram
The high risk to older patients attending ED with atypical signs and symptoms of 
life-threatening conditions such as infection, impaired perfusion, terminal vascular 
events, medication reaction(s), toxicological events, and ischemia should prompt the 
utilization of electrocardiogram (ECG) and laboratory screening for cardiovascular 
injury and metabolic disturbance(s) to be routine. A 12-lead electrocardiogram 
should be systematically performed in all older ED patients and may be completed 
by right and posterior derivations in case of coronary syndrome suspicion. Myocardial 
infarction is a challenged diagnosis in the presence of left bundle branch block. 
Measurement of serum troponin levels has the potential to help for the risk stratifica-
tion in this case [42]. Prolongation of the heart rate-corrected QT interval (QTc) 
should also be systematically looked for, since it is an independent risk factor for 
predicting future acute coronary syndrome (ACS) occurrence or mortality in patients 
with at least one cardiac risk factor presenting with chest pain to the ED [118].

4.3.4.2  Laboratory Testing

Systematically Ordered
Stick blood glucose should be obtained immediately to rule out hypoglycemia, 

especially in the case of a neurological symptom.
Serum electrolytes should also be routinely obtained to rule out electrolyte 

abnormalities such as hypernatremia, hyponatremia, hypokalemia, hyperkalemia, 
hypercalcemia, or hypocalcemia.

Blood urea nitrogen and serum creatinine (to estimate glomerular filtration 
rate) must be systematically ordered because renal failure can precipitate delirium 
or functional decline, may contra-indicate enhanced CT, can be the marker of a 
urinary retention, sepsis, and abdominal emergencies, such as acute mesenteric 
ischemia [119], and is a significant risk factor for drug adverse effects in older ED 
patients [120], a [23, 24].

Levels of C-Reactive Protein should be measured systematically, since a quar-
ter of pneumonia and urinary tract infections lack the typical symptoms (presenting 
with delirium or functional decline, without fever, especially) ([121–125]).

Transaminases and gamma-glutamyl transferase (GGT) should be system-
atically ordered because biliary disorders may result in nonspecific mental and 
physical deterioration without jaundice, fever, or abdominal pain [126]. Elevated 
serum aspartate and alanine aminotransferase (AST and ALT) are also signs of 
hypoxic liver injury in case of acute heart failure necessitating prompt strategies to 
improve hemodynamic profile [127, 128], are elevated in case of rhabdomyolysis in 
the absence of significant liver injury or hypothyroidism [129, 130], and may be a 
sign of drug adverse effects [131].

4.3.4.3  Context-Dependent Testings
Creatine kinase may be measured after a fall or in case of elevated aminotransferase.
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Thyroid-stimulating hormone and free T4 can also be considered in the pres-
ence of signs of hyperthyroidism or hypothyroidism, which are often atypical in 
older ED patients [83].

High-sensitivity troponin: Because signs and symptoms of acute coronary syn-
drome are often atypical in older ED patients, high-sensitivity troponin, such as 
ECG, is routinely used in older ED patients.

B-type natriuretic peptide (BNP) is not valuable when heart failure is obvious 
at the clinical examination but should be used in case of dyspnea of unknown cause, 
to mainly rule out heart failure, when <100 pg/ml [132]. BNP is elevated in both 
decompensated right- and left-sided HF. NT-proBNP generally shows similar diag-
nostic implications to BNP.

D-dimer can be used to rule out pulmonary embolism when <500 ng/ml [133]. 
However, D-dimer levels increase with age. Therefore, D-Dimer cutoff value to rule 
out pulmonary embolism should be adjusted for age (age  ×  10  μg/l above age 
50 years) [134–136].

Urinalysis: Because urinary tract infections are frequent and common causes of 
ED visits, a urinalysis should be performed in patients with atypical symptoms, such 
as delirium and functional decline without an obvious source (see Chap. 16).

Procalcitonin, which is not useful in patients with typical signs of bacterial 
infection, may be valuable in case of fever or respiratory complaints without source 
and for prognosis (in pneumonia) [137, 138] and for meningitis diagnosis [139]. 
Procalcitonin levels in early stages of sepsis are significantly lower among survivors 
as compared with nonsurvivors of sepsis [140, 141].

Arterial or venous blood gas should be considered in patients with respiratory 
complaints or issues.

Serum drug levels should also be ordered if the patient is on medications that 
can be measured in the serum (i.e., digoxin).

A lumbar puncture can be considered if no other etiologies for delirium, stupor, 
or coma are found [142].

4.3.5  Special Considerations During the Secondary Assessment

4.3.5.1  Trauma in Older Patients
Rates of ED-treated unintentional injuries, driven mainly by falls among older 
adults, increase in the United States and Europe [143]. Adults older than 65 years 
currently account for almost a quarter of all traumas [144–146].

Head injury constitutes one of the most common and severe injuries sustained 
in older fallers who attend the ED [71] and a predictor of subsequent ED visits 
[147]. Head and neck CT scan should be done more systematically [148–151].

Hip fracture is the perfect example of an acute condition in which baseline 
homeostatic reserves play a significantly higher role in outcome than the condition 
itself. Indeed, handgrip strength, functional and health status, depression, and cog-
nitive impairment are the main predictors of short-term outcome in hip-fractured 
patients attending the ED [152–154]. Management of people with older hip 
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fractures should therefore not focus only on the primary concern (hip fracture sur-
gery) but identify all problems that can interfere with the primary concern. The 
British Orthopedic Association and the British Geriatrics Society have produced the 
Blue Book, which summarizes current evidence and best practice consensus in the 
care and secondary prevention of fragility fractures (http://www.bgs.org.uk/pdf_
cms/pubs/Blue%20Book%20on%20fragility%20fracture%20care.pdf).

All patients who attend the ED with a hip fracture should be admitted to an acute 
orthopedic ward within 4 h of presentation and have surgery within 48 h of admis-
sion wherever possible, and management with geriatrician should be organized. All 
patients presenting with fragility fracture should also be assessed to determine their 
need for bone protection and should be offered a fall multidisciplinary assessment 
and intervention to prevent future falls and fractures [155].

The American Geriatrics Society and British Geriatrics Society have published 
in 2011 guidelines for older ED adult fallers that recommend multifactorial fall risk 
evaluations for modifiable factors such as orthostatic hypotension, vision, hearing, 
balance and gait, instrumental and non-instrumental activities of daily living, cogni-
tion, depression, neurological, and musculoskeletal function, alcohol use, certain 
comorbidities and health problems, review of lighting in the environment and other 
environmental hazards, fall history, exercise, behavior modification, feet, footwear, 
assistive devices, and medications [156]. Gradual withdrawal of psychotropic medi-
cation especially reduces rate of falls in older fallers [157].

The implementation of specific measures in ED older fallers has shown a benefi-
cial impact on the fall recurrence rate [158].

4.3.5.2  Abdominal Symptoms in Older ED Patients
Acute abdominal pain accounts for 13% of ED visits in older patients [159]. 
Diagnosis of acute abdominal pain in older persons is a challenge, given the unreli-
ability of clinical and biological predictors of disease, overlapping presentations 
and coexisting disease in this population [160]. Acute bowel infarction may be indi-
cated by acute confusion. Abdominal pain and tenderness may be absent in severe 
abdominal conditions. Appendicitis pain tends to begin in the right lower quadrant 
rather than periumbilical. Eventually, pain may be diffuse in the abdomen rather 
than localized to the right lower quadrant. However, tenderness in this quadrant is a 
significant early sign. Because of common atypical presentation, the use of enhanced 
CT scanning allows making diagnosis of abdominal emergencies in a timely fashion 
[161, 162].

4.3.5.3  Care for Older People with Cognitive Impairment 
in Emergency Departments (SQIs)

Indicators of quality of care have been defined to assess care for older people with 
cognitive impairment (SQIs) in EDs. Indeed, clinical assessment is often made dif-
ficult by a low reliability of the medical history. Family and usual caregivers must 
be involved for getting the most accurate information. Indicators of quality of care 
of older people with cognitive impairment include therefore the presence in the ED 
of a policy outlining the management of older people with cognitive impairment 
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and their caregivers and prevention, assessment, and management of behavioral 
symptoms, delirium, and pain [163].

4.4  Strategies to Improve Quality of Care and Outcomes

4.4.1  Liaison Services

The first strategy tested in order to improve the prognosis of older ED patients is 
called referral or liaison service. This strategy consists of the screening by a care 
provider (usually a nurse or a social worker) of older patients potentially at risk for 
poor outcomes after the ED visit, followed by recommendations or referral for fol-
low- up with the regular or other physicians [164–168].

Different assessment geriatric tools have been developed to screen ED patients at 
risk of repeat visits or poor outcome [164–166, 169–176]. These tools comprise quite 
similar items, including a high number of medications (indicator of multiple chronic 
conditions and risk factor of adverse effect; see Sect 4.4.2.), previous ED use, hospi-
tal or community services, issues of self-care, history of falls, caregiving responsi-
bilities and living alone, age, and cognitive impairment [172]. Referral or liaison 
service strategy may reduce with a small to moderate success the number of return 
visits to the ED, admissions to nursing homes, and death in older people [164–167].

The assessment can be a comprehensive geriatric assessment, implemented by a 
care coordination team comprising a geriatrician, a nurse, and a social worker, in 
order to provide an individualized care plan including counseling, education, treat-
ment changes, and referrals to community services and interdisciplinary teams. This 
plan can be associated with a follow-up at home [169, 170]. This strategy is effec-
tive in reducing ED revisits rates and hospitalizations [169, 170]. This strategy 
seems more effective when the comprehensive geriatric assessment and the care 
plan are implemented by a team comprising a geriatrician [171].

Taken together, and despite inconsistencies across validity of the screening tools, 
interventions, and reported outcomes [177], the above studies suggest that interven-
tions based on risk prediction tool to screen frail older people [178, 179] followed 
by individualized, integrated care, including advice by a geriatrician, may be effec-
tive in improving outcomes in older adults after ED discharge [77, 78, 180, 181]. 
The difficulty is the practical and broad implementation of this integrated care 
model, due to its complex nature [182].

4.4.2  The Geriatric Emergency Health-Care Centers

In 1992, the Society for Academic Emergency Medicine has recognized the special 
needs of older patients in ED and has made recommendations for increasing exper-
tise in geriatrics among emergency medical specialists and for investigating the 
point of setting up emergency health-care centers analogous to trauma centers or 
pediatric centers [183]. Just as pediatric population, geriatric patients are a unique 
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population and require specialized environment, protocols, medications, and equip-
ment to provide the best evidence-based care. The goal of a geriatric ED should be 
to create, operate, and sustain safe and effective emergency services that meet the 
complex and uncertain needs of older patients and those who care for them. In 2014, 
the American College of Emergency Physicians, American Geriatrics Society, 
Emergency Nurses Association, and Society Academic Emergency Medicine have 
published new “Geriatric Emergency Departments Guidelines” to characterize the 
essential attribute of a “Geriatric ED” [184]. The geriatric ED guidelines consisted 
of 40 specific recommendations in 6 general categories: staffing (recommendations 
for the medical director and nurse manager and accessibility to specialist ancillary 
services), transitions of care (discharge processes, appropriate collaboration with 
home health services, and home safety assessments), nurse and physician educa-
tion, care indicators (including falls prevalence and prevention), equipment/supplies 
(including reclining chairs and pressure-redistributing foam mattresses to reduce 
the incidence of pressure ulcers), and different tools to facilitate screening for older 
adults at increased risk for post-ED discharge functional decline, recidivism, or 
institutionalization, as well as validated and ED-feasible screening instruments for 
geriatric syndromes like delirium, polypharmacy, falls, and dementia. Guidelines 
are freely available on each organization’s website (i.e., http://www.saem.org/docs/
default-source/education/geri_ed_guidelines_final.pdf?sfvrsn=4). The authors 
insisted on the fact that the general principles defined in the guidelines had to be 
tailored for each ED based on patient needs and available resources and that effec-
tive implementation of these recommendations would require time to attain. Indeed, 
and, for example, for older patients who have ED fall visit, the current evaluation is 
discordant with general and ED-specific [156] Geriatric Emergency Department 
Guidelines [181].

 Conclusion
People aged 65 years and older have a high rate of ED use for life-threatening 
conditions, poorer outcome, and a higher risk of a revisit. In order to improve 
prognosis of older ED patients and prevent revisits, it is now recommended to 
incorporate geriatric assessment into the ED to make care recommendations, 
particularly for those with complex issues, poor homeostatic reserves (disability, 
cognitive impairment, comorbidities, and signs of frailty), in whom expression 
of life-threatening conditions are often atypical. Without delaying management 
of immediate life-threatening conditions, comprehensive functional, mental, 
health, medication, psychosocial, and spiritual geriatric assessment in ED 
patients allow to reduce misdiagnosis of serious conditions with atypical presen-
tation; identify all problems and failures that can aggravate outcome; adapt care 
to characteristics of patients, especially for demented or delirious patients and to 
desires of patients; and offer optimized palliative care necessary to improve the 
quality of life of older patients and their families facing life-threatening condi-
tions. Even if the attribute of geriatric EDs is now well characterized [184], 
efforts must be pursued to promote the practical and broad implementation of 
integrated care models for older ED people, with a tailored organization for each 
ED based on patient needs and available resources.
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5Clinical Assessment and Management 
of Older People: What’s Different?

Gertrude Chikura, Simon Conroy, and Fabio Salvi

5.1  Introduction

Managing older people in any context, in particular urgent care settings, can be chal-
lenging. Unlike patient with single presenting problems, older people will usually 
present with a range of issues, not just medical, that require addressing in order to 
achieve an effective management plan. The key points to consider are the following:

• Non-specific presentations
• Multiple comorbidities and polypharmacy
• Functional decline and altered homeostasis
• Differential challenge

5.1.1  Non-Specific Presentations

Older people with frailty often present non-specifically [1, 2]. This means that the 
textbook clues for diagnosis may not be present. Do not interpret a lack of specific-
ity with a lack of seriousness or urgency. Recognise the non-specific presentations 
(off legs, falls, immobility, delirium, etc.), and use them as a prompt to switch on 
your diagnostic antennae to focus upon objective pointers towards a diagnosis.

The non-specific presentation itself is a cue—it will be related to a communica-
tion barrier (think delirium, dementia, dysphasia and/or sensory impairment).
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5.1.2  Multiple Comorbidities

Do not content yourself with a single-system diagnosis; there will usually be multiple 
active issues, which often interact and compete for prioritisation. List the active diag-
noses, and stratify them in order of urgency, as this will help you prioritise those that 
need addressing now and those that can wait a few hours but should not be forgotten.

Multiple comorbidities often bring polypharmacy; use the urgent care episode to 
discern if there are active adverse drug events or opportunities for deprescribing. 
Older adults with polypharmacy are predisposed to drug interactions leading to pre-
ventable adverse drug events and medication-related hospitalisations. Multiple 
medications and age-related modifications in pharmacokinetics and pharmacody-
namics participate in the higher rates of adverse drug effects. Older patients attend-
ing urgent care receive an average of 4.2 medications per day (ranging from 0 to 17 
medications), with 91% receiving at least 1 and 13% receiving 8 or more presenta-
tions, and 11% of these patients receive at least 1 inappropriate medication.  
Clinicians should be acutely aware of the particularities of drug prescription in older 
adults and should be mindful when prescribing any new medications.

5.1.3  Functional Decline and Altered Homeostasis

Older people with frailty will often have pre-existing functional impairment added 
to which they may delay presentation with acute illness, either through inherent reti-
cence or reduced access to support. This means that the impact of an acute event 
will already have started to manifest in terms of functional ability, which can be 
exacerbated by enforced bed rest in urgent care settings. A period of rehabilitation 
will often be needed—increasingly this should be done at home rather than in an 
institutional setting.

Older people with frailty will have altered homeostatic mechanisms, which 
means that their reserve is impaired, making them more vulnerable to apparently 
minor insults but also altering their responses, for example, altered drug handling. 
Remember ‘start low, go slow’ when introducing new drug treatments.

5.1.4  Differential Challenge

Those most in need are least able to access the services they require (inverse care 
law [3])—this can be due to intrinsic factors, such as cognitive or sensory impair-
ment, or extrinsic factors, such as the lack of age-attuned services or broader socio-
economic factors, such as isolation and lack of social support.

Non-specific presentations make for diagnostic uncertainty, communication bar-
riers mandate the need to involve the patient’s carers and families and almost by 
definition there is usually more than one active problem with interactions that make 
assessment and management complex.

A significant number of older people experience social isolation or lack of 
social networks [4]. Although there are a number of community-based services 
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which might partially ameliorate the impact of social isolation, many of these ser-
vices have been reduced or cut due to economic crisis in recent years. Some of the 
services still in existence face increased demand and often have long waiting lists. 
Another problem is families, friends or significant others who may struggle to cope 
with increased functional decline and as such are not able to look after their beloved 
one at home. Increasing support to families and reducing barriers to accessing 
services may in turn affect hospital admission among this patient group. Although 
admissions for social reasons certainly occur, clinicians should always rule out 
subacute or acute illness which can present as functional decline, motivating the 
social ED visit.

To resolve this, problem lists are helpful. These list not just medical diagnostic 
issues but should seek out other domains that require attention. As these patients 
will have multiple problems, unidimensional problem-solving results in prolonged 
lengths of stay or readmission—in one series, over 50% of frail older people were 
readmitted to an acute unit within a year post-discharge [5]. By working in a team 
and coordinating care through structured but rapid communication (e.g. board- 
round concept), the full range of assessment can be undertaken rapidly without any 
one individual team member having to do everything.

5.1.5  Comprehensive Geriatric Assessment

Comprehensive geriatric assessment (CGA) offers a useful structure to ensure that 
your assessment is holistic and therefore more likely to result in a management plan 
that will be successful. Mentally check off if you have sought out and identified issues 
in each of the domains of CGA (see below) when formulating your management plan:

Medical: Have you got a working primary diagnosis, as well as a list of comorbidi-
ties that are active or important that also require attention?

Psychological: Have you assessed for the presence of delirium, dementia or depres-
sion/anxiety? These will have a substantial impact upon ongoing management.

Functional ability: You may have made a diagnosis, but how will you get the patient 
‘clinically stable for transfer’? Being ‘medically fit’ is meaningless if the person 
cannot mobilise to the toilet and back safely.

Social circumstances: What support exists? What more is needed to enable a return 
home? Do you know how to access resources that can help?

Environment: Is the home setting conducive to ongoing care needs, or is adaptation 
required? Do you know how to organise a home hazards review for people who 
have fallen?

5.2  Identifying Older People with Frailty in Urgent Care

Frailty is a distinctive late-life health state in which apparently minor stressor events 
are associated with adverse health outcomes. The two established international 
models are the frailty phenotype [6] and the cumulative deficit model [7], both of 
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which have been validated in large population studies. The models identify people 
at increased risk of a range of adverse outcomes including dependency, institution-
alisation and premature mortality. However, there is limited evidence for the dis-
criminant ability of frailty scales in the urgent care context [8].

When defining a population for intervention in clinical practice, acceptability 
and ease of use are important considerations as well as discriminant ability [9]. 
Until more accurate tools become available, simple, clinically acceptable criteria 
are used to identify a large proportion of frail older people (sensitivity); the risks are 
that some older people without frailty will be included (specificity—usually 
inversely related to sensitivity). An example for frailty identification criteria can 
include the following:

• Aged 65+ and presenting with one or more frailty syndromes (confusion, 
Parkinson’s disease, presenting with fragility fractures and/or falls, care home resi-
dents) or people aged 85+

• Moderate or severe frailty (grades 6–9) using the Canadian Frailty Scale

The purpose of focussing on older people with frailty is that they represent a rela-
tively small proportion of all those accessing urgent care settings, but moving 
through the system, increasing proportion of those at risk of harms and increasing 
resource use. Depending upon definitions, the setting and local service configura-
tion, about 5–10% of all ED attendees [10] and about 30% of patients in acute medi-
cal units [8] will be identified as older people with frailty. Frailty identification can 
also be helpful when considering the use of disease-specific prognostic or stratifica-
tion tools, which should be always interpreted in the light of the presence of frailty 
and multimorbidity.

Early identification of older people with frailty in urgent care facilitates and 
enhanced focus on pathways that can deliver evidence-based care (see Chap. 6), in 
an attempt to improve patient and service- level outcomes.

5.2.1  Communication with Patients, Carers and Families

Competent communication is essential. Communication involves the reciprocal 
process in which messages are sent and received between two or more people. 
Effective communication is a two-way open conversation where patients are 
informed of the nature of their disease and treatment and are encouraged to 
express their concerns and emotions [11]. Communication is essential in empow-
ering patients and improving quality of life. Clinicians’ interactions and behav-
iours have a significant impact on how older people participate in decision-making 
and sense of control of their own life. Empathetic communication such as trust, 
mutual understanding and self-efficacy is among other factors that are shown to 
correlate with positive health outcomes and positive relationships with older 
people [12].
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Obtaining a coherent story can be difficult due to hearing, visual or cognitive 
impairment [13]. It is useful to interact in a well-lit environment, taking care to 
eliminate as much as possible sources of noise; speak with a deep voice, slowly, 
stepping in front of the patient so that he/she can lip-read; formulate the questions 
in plain language, avoiding technical terms or jargon; and ask specific questions 
with respect to potentially significant symptoms. In some cases, you may need to 
write in large letters the questions posed allowing time to read, understand and 
answer (it is not a timed quiz, and not always the first answer is the one that counts!). 
It is essential to determine as soon as possible the reliability of the information pro-
vided by the patient, assessing cognitive status—this can usually be inferred from 
the opening discussion, without resorting to the need for formal cognitive tests at 
this stage—these may upset the flow and can usually be deferred until later time. It 
is especially important to differentiate delirium from dementia when cognitive 
impairment is present. Again an experienced clinician will be able to do this from a 
natural conversation, supported by a key informant perspective (carer, loved one, 
etc.), but there are tools available to help those less experienced (see below).

5.2.2  History Taking

Collecting a complete medical history of an older adult during an ED visit can be 
time-consuming and difficult. The focus should be placed on ‘value-added’ critical 
information to be taken in a few minutes. Often there will be existing information 
on past medical history, medications and so on available in accompanying corre-
spondence or computer records. Ascertaining this information ahead of the discus-
sion with the patient allows time to be focussed on eliciting that information that 
helps move the diagnosis and management forwards, rather than repeating or dupli-
cating. This is easier on patients as well as staff.

Often, the list of medications could help to identify unreported diseases; otherwise, 
this could be a good time for preliminary reconciliation of therapy (i.e. a significant 
disease being untreated, a taken/prescribed drug without a corresponding disease).

The reason for ED presentation is the core of medical history collection in the ED: 
a predefined list of presenting complaints should be used at triage (i.e. Canadian 
Emergency Department Information System; Manchester Triage System) [14].1 
Procedures for defining details about the main symptom differ among all possible pre-
senting complaints: structured interviews or diagnostic/prognostic rules specific for the 
main symptom (dyspnoea, chest or abdominal pain, syncope) could be useful. Particular 
attention should be paid for older adults with non-specific complaints (weakness, diz-
ziness, anorexia, confusion, etc.) [15]. Screening for specific geriatric problems (geri-
atric syndromes) could be also quickly performed at this time: falls (yes/no; how many 
in the last year), incontinence, nutritional problems (weight loss, anorexia, dysphagia), 
living situation (the presence of a reliable caregiver, institution/nursing home), mobil-
ity problems/evident disability and the presence of pressure ulcers.

1 http://www.triagenet.net/en.
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5.2.3  Physical Examination

As in younger patients, the priority for physical examination of an older adult in 
the ED is based on urgency. For resuscitation/emergency patients, the ABCD (air-
ways, breath, circulation, defibrillation) approach and the ALS treatment algorithm 
are mandatory [16], unless the patient is clearly terminally ill or there is a known 
do not resuscitate order (DNR). In these patients, always keep in mind, check and 
treat reversible causes: the four Hs (hypoxia, hypovolaemia, hypothermia and 
hyperkalaemia/hypokalaemia/hypoglycaemia/hypocalcaemia/acidaemia and other 
metabolic disorders) and the 4Ts (thrombosis, coronary or pulmonary; tension 
pneumothorax; tamponade, cardiac; toxins).

For less-urgent patients, physical examination should focus on the organ 
system(s) more closely related with the presenting symptom, but it should never 
neglect other aspects (remember the ‘weakest link’ concept, e.g. in an agitated/
delirious patient, check systematically for acute urinary retention, faecal impaction 
and/or pain). A critical cornerstone in older patients is to differentiate sequelae of 
old illnesses from new-onset pathological signs (e.g. crackles due to old/new-onset 
pleural effusion, old/new-onset hemiplegia or weakness). Another important issue 
is to differentiate subtle clinical signs, such as crackles due to acute pulmonary 
oedema or aspiration pneumonia.

The presence of a family member or carer is often necessary to ease clinical 
examination where there is cognitive impairment or severe disability: the caregiver 
can help to position the patient sitting or standing, to mimic gestures and to perform 
open-mouth deep breaths (patients with dementia do not understand the commands 
but are often still able to imitate). Another little trick to get open-mouth deep breaths 
in the uncooperative and not-able-to-imitate demented patient can be to close nos-
trils: this will stimulate open-mouth breathing. Particular attention should be paid to 
non-verbal communication, especially in cognitively impaired patients, who are 
often unable to describe symptoms or pain. For example, during the palpation of the 
abdomen or limb, you should watch the patient’s face, observing for grimaces or 
changes in facial expression that suggest the presence of pain; also an increase in 
agitation or the appearance of aggression or clumsy attempts to get away should be 
considered a possible expression of pain or, more generally, a ‘sign’. Furthermore, 
it may be useful to distract the patient by talking of pleasant memories or familiar 
subjects whilst visiting aching parts or making medical procedures; similarly, in 
demented patients, mobility of the upper limbs can be assessed by asking to perform 
simple orders (e.g. pick up a suspended pen with right or left hand).

5.2.4  Communication Between Professionals

A challenge common to different health settings is the effective sharing of informa-
tion. This is particularly relevant in establishing a reliable past medical history and 
record of current and previous medications and allergies, as well as accessing prior 
investigations. Such information can supplement the details known by the patient 
and carer and facilitate better-informed decision-making and reduce avoidable error 
by making inappropriate recommendations of medications known to have adverse 
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effects and reduce waste by repeating investigations. The benefits of accessing 
information are higher in relation to decisions such as those around resuscitation 
and the levels of treatment which patients accept in a life-threatening situation (e.g. 
non-invasive ventilation, intravenous antibiotics, etc.). Healthcare professionals are 
often uncertain about such decisions, particularly if original documentation is not 
available. In such situations, the presumption is rightly to intervene; however, this 
can often be due to a lack of information and uncertainty. In the highly digitalised 
age, moves towards coordinated electronic records spanning primary, secondary 
and community care services are essential. Written and standardised transfer forms 
with essential health information (i.e. reason for transfer and tests requested, resus-
citation status, medication list and allergies, health problem list, contact informa-
tion) in patients who are resident in nursing homes have been proposed to improve 
the flow of information between the home and the ED [17]. Rapidly access to the 
primary care information should always be available, particularly when the patient 
is alone and unable to provide a reliable history or when important questions arise 
concerning medical history or drug therapies.

Similarly when an individual is transferred or discharged from the emergency 
department, effective communication with their other health and care providers is a 
useful way of acting on the recommendations made and ensuring care is contempo-
raneous. Accurate discharge letters, phone calls and short message text or email 
have been proposed and tested.

Aim to be clear, concise and comprehensive, and document your findings in a 
succinct and legible format. The progress report should also follow the same stan-
dards as the initial assessment.

5.2.4.1  Multidisciplinary Meeting in Urgent Care Settings
A cornerstone of comprehensive geriatric assessment is an interdisciplinary com-
munication and coordination. These have traditionally been delivered using multidis-
ciplinary team (MDT) meetings—typically on a weekly or occasionally daily basis. 
Clearly this frequency is not well adapted to the ED setting, so alternative mecha-
nisms are necessary.

In some settings, it might be possible to bring the team together for a rapid MDT 
discussion about patients, for example, in ‘observation units’; such meetings should 
be at a fixed time every day and for a fixed duration so that expectations for attendance 
and duration are clear to all team members. On average, each patient discussion 
should be for no more than 1 minute, and it might be helpful to structure the discus-
sion using the domains of comprehensive geriatric assessment—physical/medial 
issues, functional/mobility issues, cognition/mood, social support networks and envi-
ronment (home setting). For an example, see here: https://vimeo.com/132073531.

In the main area of the ED (‘majors’), coordination and communication can be 
more difficult, as it will be unusual to be able to have multiple staff involved in the 
same patient at the same time. In this scenario, standardised documentation again 
based on the principles of CGA can help staff more easily navigate the issues that 
have been addressed and identify where ‘value can be added’. Even in a busy and 
noisy major area, it is possible to bring most clinicians together every hour or two 
for a quick run through the patients. In addition to addressing the domains of CGA, 
it is useful to consider situational awareness issues in this context.
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5.2.5  Communication About Older People with Frailty

Language is important—it betrays our attitudes, and attitudes influence behaviour 
and action. How we speak also impacts upon patients and their loved ones—how 
would you like to be described as having ‘acopia’ or being a ‘social admission’ or 
‘bed-blocker’. Such terms are dehumanising and reflect the ignorance of the staff 
using such language in how to assess and manage older people with frailty—in that 
sense, they can be helpful as the use of the phrase ‘acopia’ tells you more about the 
clinician using the phrase (and their competence) than it does about the patient 
themselves. The customary diagnostic rigour, which we have been trained to apply 
as standard, can be mysteriously replaced in older patients by ageist, diagnostic 
abdication and therapeutic nihilism.

There is no perfect term that suits all, but there are a few phrases that should most 
certainly be avoided—to quote Falconer [18] ‘Nobody wants to be elderly. No-one 
wants to buy an elderly car or travel in an elderly aeroplane. The word elderly as an 
adjective, and particularly when used as a noun, is a pejorative term. In a Europe 
wide survey, older people expressed a clear preference for the use of the adjective 
‘older’ ‘or ‘senior’ to describe their age group, rather than terms such as ‘elderly’, 
‘aged’ and ‘old.’ This is also reflected by the Human Rights Commission of the 
United Nations in the International Covenant on Economic, Social and Cultural 
Rights, which outlined why the term ‘older’ should be used. What would you think 
about a man who says that he is fascinated by the allure of elderly women? Yet to be 
attracted to the older woman (or man) is a well-recognised phenomenon’.

This is not just about ‘political correctness’—the term ‘elderly’ homogenises 
and ascribes a general state to older people which we know is not true. ‘Frail older 
people’ or more recently ‘older people living with frailty’ is the preferred term as it 
immediately asks the question ‘what is frail’—and we can start a conversation about 
frailty; or it asks ‘older than what’ which introduces relativism rather than absolut-
ism and encourages thinking about individuals. Although some will argue that this 
is political niceties, it is more about attitude/behaviour and role modelling, all of 
which are crucial to improvement.

Aside from the ‘philosophy of care’ (holistic assessment, value-driven decision- 
making), the effective management of older people with frailty requires specific 
knowledge about presentations in this group.

5.2.6  Geriatric Giants

5.2.6.1  Delirium and Dementia
Dementia and delirium are syndromes, not pathologies, and so the diagnosis is 
entirely dependent on the skill of health professionals [cross reference].

Cognitive impairment is present in 15–40% of older ED patients  (especially if 
over 80 years old and/or institutionalised), but it’s recognised only in 27–50% of the 
cases with implication in clinical data collection (undertriage, delay in diagnosis/
therapy) and understanding of discharge indications (ADRs, reduced compliance, 
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caregiver presence/reliability) [19, 20]. Routine assessment of cognition will iden-
tify moderate to severe cognitive impairment, but more subtle presentations can be 
missed. The four-point Abbreviated Mental Test score (4-AMT) is quick to com-
plete and has good correlation with the ten-point scale but is easier to apply requir-
ing only place, age, date of birth and year [21]. However, other tools do exist to be 
used in the ED, such as the six-item screener or the short blessed test [22] or more 
recently, the Ottawa 3DY Scale [23].

The evaluation of cognitive impairment in the ED context should always be 
accompanied by an assessment for delirium.

Delirium has acute onset, the course typically over days and weeks. Importantly, 
delirium is usually an acute medical condition related to infection, metabolic distur-
bance, intoxication, medication or a combination of these factors. Under-detection 
in emergency departments is associated with a sevenfold hazard for increased mor-
tality [24, 25] and is an independent predictor of hospital length of stay [20]. 
Symptoms may not only be cognitive, but they may be behavioural, psychotic (hal-
lucinations, delusions) or mood symptoms with little or absent signs of disorienta-
tion or cognitive impairment; hypoactive delirium is the most difficult to recognise. 
For example, symptoms of depression in a delirious individual may be indistin-
guishable from people suffering from depressive disorder. The key is to suspect 
delirium with any sudden change of mental state or behaviour in older people and 
to systematically search for the cause. Characteristic signs of delirium, which also 
help distinguish this from dementia, are:

• Clouding of consciousness
• Reduced attention and concentration
• A fluctuating pattern of symptoms

It may not be possible for an ED clinician to be able to tell whether the cognitive 
impairment they have detected is different from the usual state. Information from 
carers or third parties is essential and will often hold the key. Specific tools like 
CAM-ICU, mCAM-ED or combination of delirium triage screen (DTS) and bCAM 
are able to increase the accuracy of delirium recognition in the ED, in order to start 
prompt diagnostic pathways to identify underlying medical cause(s) responsible for 
the altered cognitive status [26–28]. Moreover, the 4-AMT (used to evaluate cogni-
tion) has recently been included in the four As test (4AT) for rapid delirium screen-
ing [29].

Both dementia and delirium impact upon the diagnostic approach and treatment, 
for example, through raising questions about a person’s capacity to make health and 
welfare decisions or practical issues such as concordance with therapies.

5.2.6.2  Sepsis
Sepsis is a huge challenge in older people with frailty, being both over- and under- 
diagnosed. Key is a familiarity with non-specific presentations (i.e. acute functional 
decline, delirium/confusion, general weakness), a careful focus on objective signs 
that constellate towards the most probable diagnosis, and treatment, to include 
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volume replacement in nearly all cases unless fluid overload is evident (remember 
sacral oedema may be the only sign). Bundles such as ‘Sepsis Six’ can be helpful as 
guides [30] but have generally not been validated or designed for older people with 
frailty. Consider the Sepsis Six criteria applied to a typical older person with frailty, 
presenting with delirium on a background of COPD, heart failure and detrusor 
instability—Table 5.1.

On the other hand, many abnormalities in older people are incidental, best exem-
plified by the ubiquitous ‘dipstick-positive UTI’ (aka ‘acute trimethoprim deficien-
cy’2). The conundrum here is that asymptomatic bacteriuria, which commonly 
causes positive urine dips, is prevalent (up to 50% of care home residents will have 
this abnormality); the treatment of positive urinary dips confers no benefit. Very 
simply, a clinical diagnosis of urinary tract infection requires the presence of one or 
more of dysuria, frequency, suprapubic tenderness (or acute urinary retention), 
urgency, polyuria and haematuria in the absence of any other good explanation for 
the apparent sepsis [35]. When suspecting lower urinary tract infections in people 
unable to express themselves, urine dipstick testing should only be considered in 
patients with unexplained systemic sepsis (which may manifest as delirium). A 
urine dip should not be used to diagnose a urinary tract infection in coherent patients 
without lower urinary tract symptoms; it can be misleading [36].

Prognostic scores (APACHE II, MEDS, etc.) and biomarkers (i.e. C-reactive pro-
tein, procalcitonin, etc.) can be useful in the diagnosis of sepsis although they 
require further studies in older ED patients. Moreover, in older patients with atypi-
cal presentations, the diagnosis of sepsis can become more evident over time; there-
fore, disposition planning improves after observation [37].

2 Phrase coined by Dr. Chris Roseveare, Southampton; @CRoseveare.

Table 5.1 Considerations when implementing the Sepsis Six in older people

Deliver high-flow 
oxygen Remember CO2 retention
Take blood cultures Be careful delirium-related agitation does not result in injury (to 

patient or staff)
Administer empiric 
intravenous antibiotics

Balanced against the risk of Clostridium difficile, antibiotic resistance, 
missed non-infective diagnoses (the patient was given antibiotics, so it 
must be sepsis… and missing the subdural)

Measure serum lactate 
and send full blood 
count

Validation studies based in 60-year-olds [31]; unclear if prognostic 
significance holds up in older people with frailty and multiple 
comorbiditiesa

Start intravenous fluid 
resuscitation

Important as premorbid dehydration is common, and volume depletion 
is exacerbated by acute illness; but beware of fluid overload—careful 
boluses titrated against clinical response are mandatory

Commence accurate 
urine output 
measurement

But do not rush to insert urinary catheters: catheter-associated sepsis is 
common [32, 33] as is subsequent incontinence due to deconditioning 
of the detrusor muscle; reducing unnecessary catheterisations 
improves patient safety [34]. Can the response to hydration not be 
assessed using blood pressure, pulse and JVP?

aExperience-based vs. evidence-based assertion–study required
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5.2.6.3  Falls and Syncope
Falls are the commonest single reason for older people to present to urgent care. 
Falls are not an inevitable part of ageing but are often due to underlying disease or 
impairment that may be amendable to treatment or modification.

Key in urgent care settings is to carefully differentiate between syncopal and 
non-syncopal falls; this is not always easy because of ante- and retrograde amnesia, 
which is common. All too often, direct witness accounts are not available, meaning 
that the clinicians have to base their assessment on the balance of probabilities.

An understanding of cerebral perfusion pressure in older people is important, 
minor perturbations of which can result in (pre-) syncope. Whilst national drivers 
promulgate a focus upon tight BP control, there is ongoing debate about the ideal BP, 
which is linked to perfusion pressure in older people [38]. Whilst detailed discussion 
about BP control is beyond the scope of this section, it is worth noting that blood 
pressures less than 120 systolic in older people, especially where variation with 
lower troughs is evident, should prompt a careful examination of whether or not 
syncope is likely [39]. It is useful to ask ‘do you remember hitting the floor?’ and not 
to accept vague assertions such as ‘I must have tripped’, as plausible explanations for 
the fall. The pattern of injury can also provide clues—facial bruising in particular is 
highly suspicious of syncope. The presence of syncope should prompt a review of 
medication and a search for underlying causes, at the very least a 12-lead ECG and 
routine bloods; other tests may be indicated3.

5.2.6.4  Injuries
Older people presenting with poly-trauma need to be managed according to 
advanced trauma and life support (ATLS) principles with special consideration of 
the fact that they do not respond well to prolonged immobilisation. Advanced imag-
ing including early CT scanning is important for quicker and definitive diagnosis, 
and as an adjunct to clinical assessment.

There is an association between increasing age and poor outcome following 
trauma, although any individual factor or combinations fail to predict an unaccept-
able outcome. Hence, it is usually advisable to embark on aggressive therapy irre-
spective of age or injury, except in the initially moribund individual. Older people 
who do not respond to this initial resuscitation have adverse outcomes. Responders 
have a good prognosis, including a complete return to their premorbid state [40].

5.2.6.5  Pain
The use of traditional pain scales can be difficult because of communication barri-
ers, such as cognitive impairment; alternative assessment processes that rely on 
non-verbal cues may be more useful in some older people. Pain management in 
people with dementia may be challenging not only because of comorbidities but 
also because of polypharmacy. The importance of assessing changes in the indi-
vidual’s normal behaviour patterns as an indicator of increasing stress levels or 

3 http://www.nice.org.uk/CG021.
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potential pain cannot be underestimated. The modified Abbey Pain Scale [41] 
emphasises involving the person’s carers/family.

5.2.6.6  Medication
Particular attention must be devoted to determine the details of a patient’s medica-
tion regimen prior to presentation. Community resources such as general practitio-
ners and community pharmacists are valuable, as are patient medication lists and 
electronic ‘smart cards’ have been explored. One simple parameter that improves 
prescribing accuracy in the ED is the availability of patients’ own medications 
brought to the ED by ambulance paramedics [42]. Whilst there has been a substan-
tial focus on ‘deprescribing’ in older people, driven by guidance such as the STOPP/
START criteria, urgent care presentations do present an additional opportunity to 
review medication appropriateness and even to introduce important drugs for the 
patients that were not currently prescribed. Consideration should be given as to 
where a patient is in their life—a consideration of trajectory [43], informed, when 
possible, by a description of physical and cognitive function over the last year. 
Some patients will be clearly entering a more palliative phase of life (consider the 
‘surprise question’—would you be surprised if your patient were to die in the next 
6–12 months?), in which case, is it really helpful to continue anti-platelets or anti-
coagulants (side effects such as bruising, bleeding and low-grade anaemia are com-
mon, and their impact is often underestimated in older people with frailty)? Does 
someone who is bed bound really require high-dose antianginals if they are no lon-
ger exerting themselves? Each deprescribing scenario should consider the patient 
values or best interest formulations, the rationale for continuing the treatment (how 
will it help?) and the opportunity costs of continuing prescribing (e.g. remembering 
that time spent administering medication is time not spent on comfort care). This 
can be a challenging task, but informed by guidance, practice and clinical supervi-
sion could and arguably should be a routine part of urgent care assessments. Any 
changes and the rationale for the changes should be clearly communicated to pri-
mary care and carers.

5.2.7  Risk Assessments

Hospitalisation of an older person can be a sentinel event that heralds an intensive 
period of health and social care service use [5, 44, 45]. But as older people are a 
heterogeneous group, risk assessment tools have been developed to try and segment 
the population. The use of screening instruments may allow point-of-care identifica-
tion of older patients who are at increased risk for readmission or other adverse 
outcomes, opening opportunities for emergency clinicians to alter ED or post-ED 
trajectories for these vulnerable patients using observation units, mobile acute care 
for the older teams and other healthcare resources. The identification of seniors at 
risk (ISAR) is a self-report questionnaire that was originally developed and vali-
dated in Canada: it concisely investigates functional status, previous hospital admis-
sion, complaints of cognitive and visual impairment and polypharmacy. An ISAR 
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score ≥ 2 (in a range from 0 to 6) suggests an increased risk for functional decline, 
repeated ED visits, hospital admissions, institutionalisation and death within 
6 months after an ED visit [46]. The triage risk screening tool (TRST), developed in 
the USA to be used by nurses [47], includes the possible presence of cognitive 
impairment or a score ≥2 in the remaining risk factors (loneliness or absence of a 
caregiver, difficulties with walking or transfer or history of recent falls, previous 
hospital admission or ED visit and polypharmacy) or professional evaluation and 
suggests an increased risk for functional decline, subsequent ED use, hospitalisation 
and nursing home admission 30 and 120 days after an ED visit [19, 48–50].

The Silver Code (SC) is a prognostic tool based solely on administrative data and 
was developed and validated in Italy [51]. A score is assigned to age, sex, marital 
status, admission to a day hospital, admission to regular ward with corresponding 
discharge diagnosis and polypharmacy 3–6 months prior to the index ED visit. One- 
year mortality increases linearly with the SC score, and the tool was found to be 
able to predict 6-month ED return and hospital admission [51].

Although most scales perform better than chance in predicting a range of poor 
outcomes, none of them performed adequately, and most perform either poorly or 
very poorly [50, 52]. New insights in this field are expected by the ongoing evalua-
tion/validation of the interRAI ED screener, a novel tool of the interRAI family of 
instruments that is based on the Assessment Urgency Algorithm (a risk scale derived 
from the interRAI ED Contact Assessment) that was found to be a good predictor of 
hospital admissions, prolonged hospital stays and the need for referral to geriatric 
services.

5.2.8  Assessing for Older Abuse

Whenever an older and potentially vulnerable patient is admitted to the emergency 
department, staff should be alert to the possibility of abuse. Abuse is defined as ‘a 
single or repeated act or lack of appropriate action, occurring within any relation-
ship where there is an expectation of trust, which causes harm or distress to an older 
person’. A 2007 UK study estimated a prevalence rate of abuse as 1 in 40 people 
over the age of 65. Signs of abuse include patterns of injuries which are likely to be 
nonaccidental, differing versions of events between patients and another individual 
and the vulnerable patient seeming to appear scared or withdrawn when certain 
individuals are present.

Clinicians working in these areas will come across cases of abuse and have a 
responsibility to take immediate and appropriate action, just as with child or domes-
tic abuse.

5.2.9  Functional Assessments

Particularly important in the older adult is the rapid deterioration of functional status: 
a family member or the caregiver could report that the patient ‘yesterday was walking’ 
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whilst today ‘cannot get out (of bed)’ or ‘does not stand up’ or ‘has fallen’ or ‘has 
become incontinent’ or even ‘does not eat, has no appetite’ or ‘cannot swallow’. These 
‘symptoms’ should never be underestimated and are often not strictly related to neu-
rological problems: indeed, they often underlie an acute illness that is not yet present-
ing with its conventional symptoms, such as heart failure, infectious diseases (e.g. 
pneumonia; urinary tract infections: urinary frequency becomes ‘incontinence’ in 
older people, too slow to get to the bathroom, but we should not forget the possibility 
of acute urinary retention), bowel obstruction or faecal impaction.

5.3  Summary

In this chapter, we have tried to highlight the key issues that make the clinical 
assessment and management of older people with frailty. The take-home message 
can be encapsulated in these points:

• Non-specific presentations are common and potentially dangerous.
• Multiple comorbidities and polypharmacy.
• Functional decline and altered homeostasis.
• Differential challenge.

Interdisciplinary communication and coordination built upon the principles of 
comprehensive geriatric assessment are key, and we have highlighted how this 
might be achieved in the ED setting. We have also considered some specific clinical 
scenarios and pointed out how current protocol-driven approaches need to be 
adapted to the needs of older people with frailty.

Finally, building upon the arguments detailed above, we advocate for a social 
movement around geriatric emergency medicine, which has the power to deliver a 
paradigm shift in the care of older people in the ED, with benefits for patients, staff 
and the system.
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6Comprehensive Geriatric Assessment 
in the Emergency Department

Els Devriendt and Simon Conroy

6.1  Frail Older People in the Emergency Department

Many older people who are admitted to hospital come via the emergency depart-
ment (ED) which is a key interface in the health and social care system where older 
people with crises can be assessed. So it is important that EDs are appropriately 
supported in the management of older people.

The clinical assessment of frail older people is challenging because they often 
present non-specifically (e.g. with falls, immobility, delirium) which can make the 
immediate diagnosis obscure. History taking may be challenging because of sen-
sory impairment, under-reporting of problems, dementia or delirium. Often addi-
tional information and collateral history are needed which may not be readily 
accessible in the emergency setting; time pressures or lack of geriatric knowledge 
may prevent staff from focussing on anything other than immediate problem.

Older people are especially sensitive to the harms associated with long waits in 
the ED (e.g. pressure sores)—and these long waits in ED can have adverse conse-
quences on the downstream outcomes. For example, longer waits in ED are associ-
ated with increased in-patient mortality [1].

Whilst whole system approaches are required to modify urgent care use, in par-
ticular systems that align primary, prehospital and secondary care pathways (‘verti-
cal integration’) [2], the ED remains a key focus for intervention that can improve 
patient outcomes.
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6.2  Evidence-Based Solutions for the Care of Older People: 
Comprehensive Geriatric Assessment

The typical profile of frail older patients accessing EDs mandates a different 
approach from general adult patients. To meet the complex needs of frail older 
patients, the process of ‘comprehensive geriatric assessment’ (CGA) has been 
developed. CGA is defined as ‘a multidimensional, interdisciplinary diagnostic pro-
cess to determine the medical, psychological and functional capabilities of a frail 
older person in order to develop a coordinated and integrated plan for the treatment 
and long-term follow-up’ [3]. Why this is important will be addressed in this 
section.

Multidimensional—this highlights the importance of taking a holistic over-
view. In this cohort of patients, it is not sufficient to focus simply on one domain 
or the main problem of the patient. For example, an approach to chest pain that 
simply states that the troponin is negative and that a coronary angiogram is not 
required but fails to test for and identify the cognitive impairment that led to the 
individual not taking analgesia for arthritis (the true cause of the pain) is doomed 
to fail. Equally, a purely functional approach to falls that seeks to provide only 
rehabilitation and not identify the underlying reasons for a fall (of which there are 
many, including serious disorders such as aortic stenosis) will not succeed. It is 
the integrated assessment of all of the domains of CGA that allows an accurate 
problem list to be generated.

Interdisciplinary diagnostic process—in a mature CGA service, the hierarchy 
should be flattened such that all staff should feel empowered to constructively 
challenge within and without of their particular area of expertise. For example, 
the option to admit for rehabilitation by a therapist concerned about falls at home 
might be challenged by pointing out that admission often increases the risk of 
falls and that home-based rehabilitation may offer substantial benefits [4]. 
Equally therapists will bring useful information to the diagnostic process—for 
example, the patient who is ‘fit to return home’ that develops new dyspnoea on 
mobilisation might prompt a re-evaluation of respiratory function and identify 
potentially new diagnoses such as pulmonary embolus. That this assessment is a 
process and not a discrete event is also the key; the process should continue in 
an iterative manner over the course of the acute stay, and the diagnostic elements 
should be sensitive to deviations from the anticipated pathway. For example, if 
the initial treatment plan for an individual with a fall and hip pain but no fracture 
was to ‘increase analgesia, reduce antihypertensives and aim to return home 
once able to walk 5 m unaided using a frame’, yet after 14 h, pain remains a 
problem, the diagnosis may need to be revisited and further imaging may be 
considered.

Frail older people—targeting patients who will benefit most from CGA is 
important. CGA requires time and staffing resource, both of which may be in short 
supply in a hospital, e.g. busy ED environment. The use of accurate and 
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easy-to-use case- finding or screening tools should be a critical first step. A wide 
range of screening tools are available, but none are perfect and none have an area 
under the curve of greater than 0.7—so the current tools alone are insufficient to 
identify the population of interest, although they can be used to reliably screen out 
those that do not require CGA as their specificity (and hence negative predictive 
value tends to be good) [5–7]. The most common targeting criteria are a combina-
tion of age, physical disease, geriatric syndromes, impairment of functional ability 
and social problems [8].

Coordinated and integrated plan for treatment—reinforces that the team caring 
for an individual needs to know and respect each other’s roles and know and under-
stand what each is doing and how the medical treatment will impact upon the reha-
bilitation goals and vice versa. For example, whilst therapists would not need to 
know the detailed intricacies of the management of acute heart failure, it is impor-
tant that they know that intravenous diuretics might be required for the first few days 
that will result in polyuria and then be able to incorporate continence needs into the 
rehabilitation plan. Equally, doctors will need to appreciate that just because a 
patient has grade 5 power on the MRC grading system, that does not necessarily 
translate into useful functional ability.

Follow-up—as many older people will have multiple long-term conditions, they 
will usually require some form of ongoing care and support. How this is delivered 
will vary from country to country, but there is little point in providing excellent 
acute care if conditions are only going to be allowed to decline because of a lack of 
ongoing support. For example, a 2-week admission during which Parkinson’s dis-
ease medications are carefully titrated and optimised in conjunction with the multi-
disciplinary rehabilitation process can easily be reversed if there is no ongoing 
titration of L-Dopa once the patient returns home.

So whilst integrating standard medical diagnostic evaluation, CGA emphasises 
problem-solving, team working and a patient-centred approach.

6.2.1  The History of Comprehensive Geriatric Assessment

CGA has evolved over time; three generations of CGA instruments are used in clini-
cal practice. First-generation CGA instruments use an assortment of individually 
validated instruments that each focus on one clinical domain (e.g. mini-mental state 
examination [9] evaluating cognition or the index of activities of daily living [10] 
evaluating physical function [11]). The ‘impression’ of clinicians is usually the trig-
ger to initialise the assessment of a specific domain [12].

Second-generation CGA instruments encompass all geriatric domains, are 
setting specific [13] and have been validated in each specific setting (e.g. 
Minimum Data Set (MDS) 2.0 [11, 14]). Whilst the first and the second genera-
tion of instruments conducts a systematic and standardised assessment of the 
patient, the items of the different instruments are not uniform, a characteristic 

6 Comprehensive Geriatric Assessment in the Emergency Department



94

required to transfer information across different settings (e.g. home care, long-
time care and acute care).

Third-generation instruments, such as the interRAI Suite, allow data transfer 
between healthcare settings and within the healthcare setting between different 
wards (e.g. ED and ACE unit), based on a common set of standardised items [13, 
15]. Electronic standardised clinical data systems can support the transfer of this 
data which can improve the coordination and quality of care.

6.3  The Evidence Base for Comprehensive Geriatric 
Assessment

CGA improves outcomes for older people in various settings. Meta-analyses have 
shown reduced mortality or deterioration (odds ratio 0.76), improved cognition 
(odds ratio 1.11), improved quality of life, reduced length of stay and reduced rates 
of long-term care use (odds ratio 0.78) and are associated with reduced costs 
[16–18].

In the urgent hospital care context in, there are three main models or settings 
where CGA has been tested:

 1. Acute care for the older (ACE) units: these are post-ED receiving wards (some-
time referred to as acute medical units or acute frailty units). ACE units typically 
assess frail older people over the first 1–3 days of their stay.

 2. Geriatric evaluation and management (GEM) units: these units deliver CGA to 
frail older people who require a longer in-patient stay within a specific geo-
graphical area (ward).

 3. Interdisciplinary geriatric consultation services (IGCS): liaison services or teams 
that care for frail older people wherever they might be found in the hospital, 
rather than in a specific ward-based area.

There is reasonable evidence that CGA works better in ACE or GEM units com-
pared to IGCS [19, 20]. Core principles underpinning the development of ACE and 
GEM units include [21, 22]:

• A dedicated environment: environments designed to prevent cognitive and physi-
cal functional decline through early mobilisation, orientation, way finding, famil-
iarity and socialisation. Examples might include the installation of clocks, 
calendars, elevated toilet seats, easy-to-use door levers, corridor handrails, com-
munal areas, designated spaces for personal items, carpeted flooring, visually con-
trasting floor and wall coverings, enhanced lighting and reducing trip hazards.
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• Patient-centred care: assessment, identification and intervention of risks (mobil-
ity, hydration and nutrition, cognition, self-care and skin integrity) for each indi-
vidual. Intervention might include standing or mobilising as soon and as often as 
possible; providing nutritious snacks, high-protein meals, and ‘four glasses of 
water a day—prescribed and administered like a drug’; providing orientation 
cues ensuring eyeglasses and hearing aids are worn; encouraging families to 
visit; administering regular analgesia when indicated and strategies to promote 
sleep; encouraging self-washing, dressing, feeding etc.; and providing care to 
prevent sores.

• Preservation of ADLs through multidisciplinary assessment and working: 
improving mobility to decrease the risk of falling and improving self-care ability 
by providing adaptive or assistive devices and exercise.

• Early discharge planning: involving social workers and families or caregivers in 
care planning, liaising with community care providers and devising a care plan 
outlining patient functional goals and home care needs with a target for the 
length of stay.

• Reducing iatrogenesis: this includes accurate diagnosis, medication reviews and 
avoiding unnecessary harms such as overtreatment and under-treatment, unnec-
essary procedures especially urinary catheters and venous access/venepuncture, 
and prevention of harms such as venous thromboembolism.

6.4  The Evidence Base for Comprehensive Geriatric 
Assessment in the Emergency Department

The delivery of such complex interventions such as CGA is challenging within a 
busy, time-constrained ED. It is difficult to recreate the ACE or GEM unit model of 
care in the ED context. Several studies have examined the role of a team identifying 
older people in the ED and delivering coordinated care in the community setting 
upon discharge immediately after ED visit [23–29], and a meta-analysis of these 
studies provides some evidence of improved outcomes [30]. On the other hand, a 
few studies looked at a more embedded CGA service in the ED which leans towards 
the unit model [31–33]. Table 6.1 gives an overview of the existing evidence.

The current evidence base is limited by methodological issues and overall poor 
quality of the studies (e.g. lack of power), and heterogeneity in intervention and 
outcomes makes the comparison of the existing literature difficult. Positive ele-
ments include interventions with targeting of a population at risk, discrete beds for 
geriatric patient on the ED, specialised trained caregivers, a multidisciplinary 
approach and home-based follow-up to improve adherence to the given 
recommendations.
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6.5  Practical Examples of Comprehensive Geriatric 
Assessment

Before CGA

Vera, an 80-year-old lady, attended the ED following a fall. A primary survey 
revealed no major injuries, and there was no evidence of any head trauma. The 
assessing doctor felt that the fall was ‘mechanical’ and that there was no sug-
gestion of any syncope. Near-patient tests revealed slightly low sodium. The 
doctor assessing Vera felt that she was safe to go home and arranged for her 
daughter to collect her and asked that they see the GP in a week to get the 
sodium levels looked into.

Vera was taken home by her daughter feeling reassured but had a second fall 
2 days later; on this occasion she injured her hip; she was again taken to the 
ED where an X-ray revealed a hip fracture that required surgery. The surgery 
was successful, but post-operatively Vera developed delirium thought to be 
related to infection; antibiotics were given which caused some diarrhoea, but 
all eventually settled. After a period of convalescence in a community hospi-
tal, Vera returned home after 6 weeks, although her confidence remained low.

After CGA

…same doctor assessment….

The admitting nurse had completed a frailty screening tool which indicated 
that Vera had some cognitive impairment and polypharmacy and needed help 
with activities of daily living indicating that she was at high risk of readmis-
sion (ISAR score 3). Whilst the doctor was awaiting the blood test results, the 
nurse arranged for a review by the frailty team. The frailty nurse undertook a 
holistic assessment, which revealed that Vera had significant cognitive impair-
ment (MMSE 24/30). The frailty nurse phoned Vera’s daughter who con-
firmed what appeared to be a history of undiagnosed dementia and also 
mentioned how stressed she had been over recent weeks, as she was the main 
carer for her mum. There had been several falls, and Vera’s confusion had 

6 Comprehensive Geriatric Assessment in the Emergency Department
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6.6  How to Conduct Comprehensive Geriatric Assessment 
in the Emergency Department

The ED provides an early opportunity to initiate CGA in a targeted population of 
frail older patients. Within the ED, it is possible and useful to initiate CGA and to 
identify domains at risk within the older patient and identify management strategies; 
these might be delivered in the acute hospital or in the community according to indi-
vidual needs. A suggested approach to delivering CGA in the ED is outlined here.

6.6.1  Problem Detection

6.6.1.1  Problem Detection: Identification of the High-Risk 
Population

Older people are a heterogeneous group. Current triage at the front door of the hos-
pital prioritises using physiological parameters. Conventional triage often fails to 
detect and identify the complexity seen in frail older people; frailty itself is a marker 
of poor outcomes following an acute care episode [40]. The identification of high- 
risk patients using the frailty paradigm during the ED visit is important to identify 
the need for additional assessment.

Frailty has an important role in the identification of patients at risk for adverse 
events following discharge from ED.  Many tools have been developed, but they 
have significant limitations when operationalised in the ED. Examples include the 
identification of seniors at risk (ISAR) and the triage risk-stratification tool (TRST) 
[41–45]. The tools are relatively easy to use but have limitations in their predictive 
accuracy, as mentioned above. Those instruments can give some direction but can-
not be used as a stand-alone test and should be combined with clinical judgement.

6.6.1.2  Problem Detection: Domains of Assessment
As the most important tasks of the ED are focused on diagnosis and appropriate 
discharge management, e.g. discharge home with referral for ambulatory follow-up 
or admission to an acute geriatric unit for the high-risk patients, the assessment of 

been worsening over the last few days. The frailty nurse asked the duty geri-
atrician to review Vera; this led to diuretics being stopped as a likely cause of 
the low sodium. A referral to the falls service was made; in addition, the inter-
mediate care team were asked to see Vera at home and support her for a few 
weeks. The geriatricians discussed Vera’s case with her GP, who was happy to 
monitor the sodium levels and fluid status—he also agreed to refer to the 
memory clinic. Vera left the department and made a gradual but uneventful 
recovery at home without readmission.

E. Devriendt and S. Conroy
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functional problems, cognitive impairment, polypharmacy, falls and existing help 
must be seen as essential information in the ED. During the ED admission, it is 
important to detect those problems and manage them as where possible within the 
complex ED environment.

6.6.1.2.1  Functionality
Loss of function can lead to a loss of self-care and lead to a risk of loss of indepen-
dence and institutionalisation. Functional decline is nearly always related to an 
underlying disease process and should be interpreted accordingly [46]. It is impor-
tant to compare the premorbid function with function at the time of the ED visit. 
After the diagnosis and treatment of underlying diseases, interventions including 
rehabilitation and optimisation of home care can be initiated in the ED. Different, 
easy-to-complete scales (such as Katz [10] and/or Barthel [47]) can be used to map 
the functional evolution of the patient.

6.6.1.2.2  Cognition
The identification of cognitive impairment, whether dementia or delirium, is essen-
tial in the ED. The detection of previously unknown subclinical cognitive impair-
ment is very useful in the ED. A positive screen requires further evaluation, first 
differentiating delirium (see Chap. 13) from dementia (see Chap. 13). Several short 
instruments can be used, e.g. 4-AT and Mini-Cog [48, 49]. In addition to identifying 
the immediate clinical scenario, diagnosing cognitive impairment may well have an 
impact on clinical decision-making and prognosis.

Delirium is associated with poor outcomes and may be related to the underlying 
disorders. It is associated with a longer length of stay, in-patient harm, reduced 
quality of life and death [50]. Early detection of symptoms and a search for the 
underlying cause must be started as soon as possible in the first few hours after ED 
admission.

6.6.1.2.3  Depression
Depression is the most common mental health problem in old age, and aetiologi-
cal factors such as social isolation and chronic physical illness mean that an age-
ing population will be a more depressed one too. The Geriatric Depression Scale-5 
[51] is a quick useful tool to screen for depression. Older people who self-harm 
have high levels of suicidal intent [52, 53] and often have ongoing suicidal ide-
ation after presentation. The adverse effects on cognitive function of common 
drugs used in self-harm, such as tricyclic antidepressants, may make detection of 
the act more difficult. Additionally, older people with delirium or dementia may 
present with unintentional self-harm which, if undetected, could have adverse 
consequences.

6.6.1.2.4  Polypharmacy
The intake of several medications may affect the care for older people at the 
ED. Adverse drug events account for approximately 6.5% of all hospital admissions 
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[54], but more in older people, leading to increased hospital stay and significant 
morbidity and mortality [55, 56]. Making a list of all medications taken (medicines 
reconciliation) and identification of polypharmacy can be an important first step 
during the ED admission period. Restricted time on the ED limits an in-depth medi-
cation review but is an excellent opportunity to gather information for subsequent 
intervention in or out of hospital. There are examples of pharmacists based in the 
ED who can support this process and liaise with community pharmacists, adding 
value to the patient journey.

6.6.1.2.5  Falls
Falls is one of the most common reasons for admission in older people visiting the 
ED. The main priority in the ED is to recognise and manage any injury related to 
fall, to identify the underlying pathology and to list the causes of the fall. As the 
cause of a fall is often related to multiple factors, the presence of a fall should be an 
indicator for multidimensional assessment. A referral to a specialised falls service is 
important for a further multifactorial intervention. A robust process for identifying 
any possible predisposition to injury (e.g. fracture risk) is sensible in older people 
attending the ED with falls.

6.6.1.2.6  Early Discharge Planning
It is important to get an overview of the existing help at home and home circum-
stances in order to decide on a safe discharge destination after ED visit. The first 
port of call is of course the patient. But informal and formal carers may also provide 
important information on the home situation, including the ambulance service. It is 
also important to consider the possible caregiver burden.

6.6.1.3  Problem Detection: Comprehensive Geriatric Assessment 
Instruments

A variety of CGA instruments have been developed to capture the complexity of 
the patient. Given the time constraints and complexity of the emergency setting, 
it is important to work with validated and short instruments that are able to detect 
problems requiring prompt action or areas which need further investigation after 
the ED visit. Both instruments of the second and third generation are useful and 
make a standardised way of detecting problems possible. There are instruments 
covering a range of domains of the patient, e.g. interRAI instruments (www.
interRAI.org) and instruments focusing on one domain, e.g. cognitive function-
ing: 4-AT test [49].

6.6.1.4  Problem Detection: Importance
Conducting a limited CGA during the ED visit can result in the identification of 
additional underlying problems, which are not automatically detected by usual 
clinical investigations [57]. CGA can make a subjective clinical opinion more 
objective. Organising and prioritising the multiple concerns will help prioritise the 
severity of the situation and the most appropriate settings where the issues can be 
addressed.
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6.6.2  Care Plan

The next step following the problem identification is to get to work with the infor-
mation gathered from the CGA.  Initiating CGA in the ED leads to a proactive 
approach and can provide a time course against each action that will inform the 
evolution of the condition of the patient.

CGA usually gives a lot of information that needs prioritisation by developing a 
stratified problem list—which will be informed by the multiple domains described 
above. The care plan should be an individual plan for each patient and is preferably 
discussed with all healthcare workers, the patient himself and informal caregivers 
involved in the care for the patient.

As the ED plays an important role in the screening and identification of prob-
lems, an important part of the further planning will be referral to other services in- 
and outside the hospital, e.g. depending on the identified problems such as referral 
to memory clinic, falls clinic, CGA unit and primary care provider.

CGA can give diagnostic insights on problems that are presented with functional 
decline, and early initiation of CGA can avoid further decline [57].

Having an overall picture of the older patient in the ED through geriatric assess-
ment can enhance the decision-making process with regard to orientation of the 
patient (admission or discharge) and may impact indirectly patient flow in the 
ED. An admission to the hospital can be avoided and replaced by a safe discharge 
or alternatives to admission (day hospital) [57] or hospital at home services [4, 58].

Objective CGA information may have an impact on treatment decisions. For 
example, describing the initial presenting problem (such as chest pain) in the con-
text of global decline related to dementia with features of end-of-life care might 
dissuade the clinician from an active course (e.g. anti-platelets, anticoagulants) 
more towards a palliative approach.

6.6.3  Follow-Up

Studies suggest that follow-up after ED discharge is important to implement the rec-
ommendations or make a further evaluation of problems detected. Follow-up after 
discharge can be organised by the hospital or by primary care providers. Follow-up 
implies that information transfer should be optimal and fast (see Chap. 23). The 
coordination of referrals and coordination of implementation of recommendations 
will improve the chance of success.

6.7  Summary: Comprehensive Geriatric Assessment 
in the Emergency Department

Frail older people are important users of EDs. Multidimensional assessment and 
interdisciplinary management—often referred to as CGA—can improve outcomes 
for frail older people in the ED. Important domains of assessment over and above 
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the standard diagnostic approach include cognition, function, mood, medications 
and home support. The multidimensional assessment should trigger an interdisci-
plinary intervention, in hospital or at home depending upon the individual’s needs.

Whilst the evidence base for CGA in general is robust, in the ED specifically, the 
evidence is still evolving. Future research will need to refine risk-stratification tools, 
determine optimal methods of service configuration and develop interventions that 
can be transferred between settings.
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7Pitfalls in the Management of Older 
Patients in the Emergency Department
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7.1  Vital Signs

The four signs, heart rate, blood pressure, body temperature and respiratory rate 
create the core components of an examination for both doctors and nurse, although 
these objective assessments cannot tell what disease is causing the change in vital 
signs (specificity). Furthermore, vital signs are often evaluated after a single-point 
examination although research suggests that changes from an individual reference 
point are more informative [1]. We therefore suggest inquiring about baseline values 
of vital signs.

The diversity of physiological age-related changes in older patients makes 
single- point measurements of vital signs a true pitfall in the ED as normal ranges for 
adults do not apply. The risk of misinterpreting vital signs increases even more for 
those older patients with comorbidities.

As an example, someone who suffers from hypertension but at the point of admis-
sion to the ED has “normal” blood pressure may actually present a warning sign of a 
serious disease process. Another aspect is the adverse effect of drugs. A beta-blocker, 
for example, might prevent tachycardia as a warning sign.
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7.1.1  Heart Rate (HR)

Using heart rate (HR) in the clinical assessment and prognostication of older patients 
can be challenging although it is indeed of great value. The challenges concern age- 
related matters and adverse chronotropic effect of common drugs.

The maximal HR typically falls with increasing age due to the diminished 
response of the sympathetic nervous system [2]. The resting HR, however, is often 
increased with age. The pulse pressure may also be influenced by age-related condi-
tions such as hypertension, atherosclerosis and arrhythmias.

Using HR as a single vital sign is of less value to the ED staff when it comes to 
older people, but it increases significantly if also having access to a baseline value 
from the patient’s habitual HR. Repeated or continuous measurements of HR give 
the clinical staff better information on trends that is of extra value, e.g. when admin-
istering various drugs to the patient in the ED.

There are specific clinical situations where HR is of extra prognostic value. One 
example is patients, admitted for a myocardial infarction, that have an increased risk 
for ischemic stroke if presenting with a high HR [3, 4]. Another example is patients 
with vascular disease that have an increased mortality risk if having an elevated 
resting HR [5].

7.1.2  Blood Pressure

The blood pressure increases with age. However, older patients are also at greater 
risk for hypotension as their abilities to respond appropriately and rapidly to 
stressors are reduced. Moreover, the ageing process causes a decline in auto-
nomic sensitivity [1], which often leads to orthostatic hypotension (OH). OH is 
a problem for as many as 30% of older outpatients and up to 50% of nursing 
home residents [6], and it represents a risk factor for falls in these individuals [7]. 
There are clinical trials that have shown that antihypertensive drugs improve the 
outcomes for older people by reducing cardiovascular events [8]. However, it is 
unknown whether the populations recruited to these studies are representative. 
Butt et  al. presented clear differences in characteristics between older people 
seen in routine clinical practice and those participating in antihypertensive drug 
trials [9]. Older patients seen in routine practice have higher prevalence of diabe-
tes, dementia and cardiovascular and renal diseases that increases risks of adverse 
effects of antihypertensive treatment, e.g. orthostatic hypotension. In conclusion, 
there is a lack of well- balanced studies, which might be one important reason 
why there is no consistent international guideline on treatment of hypertensive in 
older people [9].

A true pitfall for the ED doctor is the management of medication in hypertensive 
older people. It is recommended that the list of medication be reviewed for drugs 
that aggravate OH.
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7.1.3  Body Temperature

The level of a normal body temperature does not change much with ageing, but the 
control of the body temperature is significantly impaired in older ages.

A decrease in the amount of fat below the skin makes it harder to stay warm. 
However, there is also a risk for overheating (heat stroke) as the ability to sweat is 
reduced.

Unless the patient was exposed to high temperatures, fever (>37.8  °C oral, 
38.1 °C rectal temperature) in older ED patients is often a marker of a serious ill-
ness; especially, bacterial infections should be suspected [10].

On the other hand, a normal body temperature is not a sign of a less serious con-
dition. Examples are acute cholecystitis and appendicitis in which the prevalence of 
fever is only 50% [11].

Older patients with fever should be considered for urgent assessment, particu-
larly when presenting clinical features such as oral temperature > 39 °C combined 
with respiratory rate > 30, heart rate > 120 and leucocytosis (>11.0 × 109/L) [10].

7.1.4  Respiratory Rate

Respiratory rate (RR) is often described as one of the most reliable indicators of severe 
illness; however, measurement and documentation of the RR are often neglected in the 
clinical day-to-day work [12]. This is particularly problematic when neglected in older 
patients, as RR might be the only sign of an acute illness in this vulnerable group.

With increasing age, there are larger residual volumes and decreased vital capac-
ity [13]. A high RR is often compensation for an unmet increase in oxygen con-
sumption requirement.

An example of this may be complaints from older patients experiencing a slow 
onset of difficulties climbing stairs. They are able to walk on a level surface, but 
when walking on stairs (that increase the oxygen requirements), the body compen-
sates by increasing RR to a significantly higher level than in younger ages.

Moreover, age-related changes include decreased response to various receptors. 
As an example, studies show that older patients have a 50% reduction in response to 
hypoxia and hypercapnia [14].

7.2  Atypical Presentations

Due to age-related processes in the organs and the impact of multiple diseases, it is 
important for the clinicians to identify the patient having an increased risk for atypi-
cal expressions or nonspecific presentations. When detecting such patients, it is jus-
tified to increase the receptiveness for subtle symptoms and to broaden the scope of 
examinations.
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The risk groups for atypical presentation of illnesses are the oldest old patients 
(≥85 years of age) and those with a large number of medications and diseases 
[15]. Furthermore, cognitive impairment increases the risk of atypical presenta-
tions (Chap. 5 ).

7.2.1  Fever and Common Infections

The prevalence of infection as the main complaint is only 3% in older ED patients 
in the ED. One possible reason for this low prevalence may be atypical presenta-
tions [16] such as when older patients with bacteraemia do not present with fever, 
irregular leucocytosis or tachycardia [17], leading to under-recognition.

Lee et al. [17] compared community-acquired bloodstream infections among the 
“oldest old, older and adult patients” in their study: “Older” patients developed 
organ failure more easily and were more likely to have urinary tract infections, 
lower respiratory tractions and primary bacteraemia. The oldest old patients were 
similar in their propensity to develop organ failure, but were more likely to have a 
longer length of hospital stay, higher mortality rate, more disturbances in conscious-
ness and septic shock. The 90-day mortality was higher in older patients with bac-
teraemia [17].

Fever in older patients is a strong indicator for bacterial infection, a high mortal-
ity and need of quick management. Marco et al. [10] reported 10% mortality in a 
population of older patients presenting to the ED with fever (oral tempera-
ture > 37.8 °C, rectal 38.1 °C). But occasionally fever can be representative of more 
rare conditions, such as neuroleptic malignant syndrome related to antipsychotics—
hence the need for careful assessment.

Unfortunately, there are no well-established guidelines for identification of 
 infections in older patients. Recently, a Geriatric Fever Score (0–3) was developed 
[18] to help ED physicians to stratify febrile patients into a low (4%) or a high (30%) 
mortality risk group by evaluating three risk factors that each give one point per posi-
tive factor: thrombocytopenia (platelets < 150 × 103/mm3), leucocytosis (>12,000 cells/
mm3) and Glasgow Coma Scale ≤8. Patients in the low-risk group (score 0–1) are 
recommended to either be admitted to a general hospital ward or receive treatment in 
the ED and to be discharged back home after this. The patients in the high-risk group 
(score 2–3) should be deemed critically ill and considered for ICU admission. But 
given the heterogeneous nature of older people, management by scores alone should 
be avoided—although scores can be helpful in identifying people who need a much 
more careful evaluation. More recently, attention has turned towards assessing frailty 
in urgent care [19] and using this a frailty measure to manage patients carefully and 
holistically (e.g. through comprehensive geriatric assessment [20]).

7.2.2  Pneumonia

Age-related changes lead to diminished cough reflex due to decrements in the 
expansion of the chest wall and decreased elasticity of the alveoli. Maximum volun-
tary ventilation and total lung capacity decrease with old age, whereas the 
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functional residual capacity increases which may cause collapse of small airways 
and air trapping [13, 14] (Chap. 18 ).

The high mortality associated with pneumonia in older people may, partly, be 
explained by atypical presentations, which leads to difficulties in finding the correct 
diagnosis. When comparing with autopsy results, pneumonia is one of the most 
frequently missed diagnoses [21, 22].

Altered mental state such as confusion, high respiratory rate and an acute decline 
in functional status may be the only symptoms of pneumonia.

In summary, older patients with community-acquired pneumonia report less 
respiratory (cough, dyspnoea) and non-respiratory (fever, chills, sweats, headache, 
myalgia) symptoms [23]. Even laboratory tests such as total white blood cell count 
may be normal.

Studies have shown that increased respiratory rate is the most reliable sign of an 
acute pulmonary condition, and it is an independent risk marker for in-hospital 
mortality [24].

7.2.3  Urinary Tract Infection and Asymptomatic Bacteriuria

UTI is the second most common infection diagnosed in the acute hospital setting 
and accounts for almost 5% of all emergency department visits by adults aged 
65 years and older in the United States each year [25].

Although several consensus guidelines have developed UTI definitions for sur-
veillance purposes, a universally accepted definition of symptomatic UTI in older 
adults does not exist [26]. As there are many ways urinary tract infections (UTI) can 
be presented, there are several common and important definitions for the ED staff to 
work with (Table 7.1).

Distinguishing UTI from ASB is problematic, as older adults may not present 
with typical signs and symptoms suggestive of UTI. Although challenging, it is 
particularly important, as antibiotics are necessary for the treatment of symptom-
atic UTI, but not for ASB. Moreover, there is a high risk to develop multidrug-
resistant bacteria due to overprescription of antibiotics to older people with 
suspected UTI.

The pitfall with UTI is to diagnose, but not to overdiagnose the condition.

Table 7.1 Terminology and definitions.

Genitourinary symptoms Dysuria, suprapubic pain or tenderness, frequency or urgency
Pyuria >10 white blood cells (WBC)/mm3 per high-power field (HPF)
Bacteriuria Urinary pathogen of ≥105 colony-forming units (cfu) per mL
Laboratory-confirmed UTI Pyuria and bacteriuria
Asymptomatic bacteriuria Bacteriuria in the absence of genitourinary symptoms
Symptomatic UTI Bacteriuria in the presence of genitourinary symptoms
Uncomplicated UTI Genitourinary symptoms, pyuria and bacteriuria in a structurally 

normal urinary tract
Complicated UTI Genitourinary symptoms, pyuria and bacteriuria in a structurally 

abnormal urinary tract
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7.2.4  Pulmonary Embolism

The annual incidence of pulmonary embolus (PE) increases with age and corre-
sponds to 3.5 per 1000  in the age group 60–74, but it almost triples to 9.0 per 
1000 in the age group ≥75 [27]. The diagnosis is typically harder to identify due to 
increased incidence also for other cardiopulmonary conditions that may mimic the 
classical symptoms of PE. Compared to younger patients with PE, classical symp-
toms such as pleuritic chest pain and haemoptysis are less common, whereas 
hypoxia and syncope are more common [28]. These challenges may lead to delays 
in correct diagnosis and relevant treatment.

Moreover, for older patients, syncope seems to be a particularly important symp-
tom as a study presented the incidence of syncope in 3% of younger patients but 
24% in older individuals [28].

7.2.5  Thyroid Disease

Signs of primary endocrine disorder seem difficult to identify in older people. As an 
example, typical clinical characteristics of hypothyroidism such as lethargy, changes 
in cognition and constipation are often erroneously attributed to old age than signs 
of a primary endocrine disorder [29].

It is also difficult to identify hyperthyroidism in the old population, as classical 
signs such as tremor, irritability and nervousness are frequently absent. However, 
fatigue, anorexia, lethargy, angina, palpitations, heart failure and atrial fibrillation 
may occur. Age-related resistance to thyroid hormones is thought to cause these 
unconventional presentations in hyperthyroidism, and as many as 20% lack an 
enlarged gland and many lack ophthalmologic findings [30].

7.2.6  Common Electrolyte Problems

Hyponatraemia is the most common electrolyte imbalance in hospitalised older 
patients [31–33] and is associated with an increased risk for 30-day hospital read-
mission, hospital length of stay (and costs), increase in ICU admissions (and costs) 
and risk of falls [34].

Hyperkalaemia [35]: If hyperkalaemia is discovered, the accuracy of the mea-
surement must be verified. A repeat serum potassium concentration is often normal, 
mostly because of haemolysis, distribution or excretion of recently ingested potas-
sium, diurnal variation or laboratory error. There is a high risk of inappropriate 
treatment if relying on one single test result; hence, always get a second test.

ACE inhibitors are known to frequently cause hyperkalaemia as an adverse 
effect. Hyperkalaemia may cause ECG changes: when serum potassium reaches 
5.5–6.5 mmol/L, a peaked T-wave and prolonged PR segment may be seen on the 
ECG.  However, it is important to know that ECG is insensitive in assessing the 
severity of hyperkalaemia, and profound hyperkalaemia may go without ECG 
changes at all.
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7.2.7  Back Pain

Back pain in older patients is associated with a much higher risk of a severe cause 
than those younger than 65 years of age [36]. Due to this risk increase, a systematic 
evaluation and a broader diagnostic awareness are warranted in the older patient 
[37]. A fairly large portion of patients presenting with non-traumatic acute back 
pain in the ED was reported to suffer from conditions such as ureterolithiasis, pyelo-
nephritis, aortic disease, pancreatitis and psoas abscess [38]. Underlying orthopae-
dic conditions are not confined to degenerative column and disc disease but also 
osteoporotic fracture and purulent spondylitis.

7.2.8  Abdominal Pain

The high morbidity and mortality in older patients with abdominal pain reflect the 
importance of increased awareness for clinical, radiologic and prognostic actions.

Abdominal pain is the main complaint in 3–13% of ED visits in older patients. 
Compared to younger patients, mortality rates are six to eight times higher and sur-
gery rates are doubled [39]. As with many other conditions in older patients, it is 
difficult for ED staff to identify the underlying disease. For abdominal pain, dis-
crepancies between ED and final diagnosis concern more often gallbladder disease, 
appendicitis, cancer and diverticulitis.

Abdominal computed tomography (CT) is well studied and has proved its effi-
cacy for the elucidation of causes of abdominal pain aetiology. It may also modify 
admission decisions, prescriptions of antibiotics and need of surgery [39]. It often 
modifies the primary suspected diagnosis [40].

Even though appendicitis is known to be a disease of the younger age groups, the 
incidence is rising due to increase in life expectancy. Perforation rates in older 
patients are as high as 40%. This condition carries a high risk for postoperative 
complications and death [41]. Moreover, appendicitis is a condition that is difficult 
to identify as so many have atypical presentations (75%) that, in turn, result in gen-
eral delays in admission and treatment [11].

It is recommended to have a high level of suspicion and being more liberal using 
CT in order to avoid an unfavourable outcome (see also Chap. 15) [41].

7.3  Falls

Falls are the leading cause to morbidity and mortality in older patients [42–44].
In ED patients aged 65 years or older, about 15–30% had a recent fall as a cause 

of the visit, and the prevalence of an old patient having had a fall within the last 
90 days has been reported to be 37% [45]. The prevalence increases with age.

Up to 10% of all falls result in a serious injury requiring hospitalisation. About 
4–6% of all falls result in fractures and 1–2% cause hip fractures [44, 46, 47]. Early 
mobilisation is recommended in injuries following falls, such as contusion of mus-
cles and sprains. However, hip fracture is one important exception.
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Falls cause, independently of other conditions, restricted mobility and a need of 
assistance as these patients suffer declines in activities of daily living (ADL), e.g. 
dressing, bathing, shopping or housekeeping. Moreover, a fall is an independent 
risk factor for nursing home placement [48]. Although there is a clear relation 
between falling and the number of medications, the risks associated with individ-
ual classes of drugs have been more variable. However, serotonin reuptake inhibi-
tors, tricyclic antidepressants, neuroleptic drugs, benzodiazepines, anticonvulsants 
and some classes of antiarrhythmic medications have been coupled to an increased 
risk of falling [49].

No screening tool is able to assess the risk of falling among older people either 
in the community or in nursing homes, and no tool has been used or certified all over 
Europe. However, the following tools are examples that have been used in a number 
of tests and clinical sites. Several assessment tools for frail older patients contain 
some questions around falls due to both the high risk of lethal events and the high 
frequency of events. One example of assessment tool for fall risks is “STRATIFY” 
(St Thomas Risk Assessment Tool in Falling Older Inpatients) [50, 51], which is 
validated for hospitalised patients although not specifically for the ED setting. A 
tool specifically developed for the ED is KINDER 1 and includes the following risk 
factors: (1) fall reason for ED visit, (2) age > 70, (3) altered mental status (including 
alcohol intoxication or substance use), (4) impaired mobility and (5) nurse judge-
ment (evaluating incontinence, orthostatic hypotension and medications). A recent 
study showed promising results in reducing the number of falls in the ED when 
including KINDER 1 in Kotter’s framework for a change process; however, the tool 
has not yet been validated [52].

A multifactorial fall-risk assessment coupled with adequate interventions to 
community-dwelling people over 75 years who present to the ED due to an injuri-
ous fall may prove to be helpful [53], so older people with falls or at risk of falls 
who attend the ED should be referred on.

In summary, the ED doctor in charge should at least check for orthostatic blood 
pressure before discharge, check list of medications for those associated with falls 
and ask about previous falls within 90 days. If the latter is positive, it is recom-
mended to perform a fall assessment including status of vision, hearing, muscle 
strength, home safety and a review of the medications—usually by referral on 
 disposition (see also Chap. 9). 

7.4  Delirium and Dementia

One fourth to one third of older ED patients have an altered mental status as a result 
of delirium (7–10%) and dementia (15–26%) [54, 55] (Chap. 13 ). Due to the high 
prevalence of delirium, it is recommended to screen all older ED patients for cogni-
tive dysfunction [56] and to minimise the risk of adverse outcomes as increased 
risks for hospital admission [55] and mortality [57]. However, 50% of the patients 
with delirium suffer also from dementia, and differentiating between them is not 
easy. Studies have shown the sensitivity for an ED physician to detect delirium in an 
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old patient to be 24–35% [55, 58, 59]. About one third of the patients with delirium 
(37%) are discharged to home [55], and these patients have nearly twice the short- 
term mortality rate than their non-delirious counterparts. It is recommended to 
admit these patients to a hospital ward, unless the cause of the delirium is known 
and easily reversible, and there is adequate home supervision and support for the 
patient (see also Chap. 14).

7.5  Coronary Artery Disease

As older people frequently have atypical presentations of myocardial infarction and 
as older people have much worse outcome, clinicians in the ED must have a high 
level of suspicion for an acute cardiac event. Symptoms such as falls [46], nausea, 
vomiting, syncope and shortness of breath [60, 61] should alert the ED staff to con-
sider a cardiac problem unless there are other obvious reasons for symptoms to 
occur.

Only 40% of patients older than 85 years and with non-ST-elevation myocardial 
infarction (non-STEMI) and 57% with STEMI have chest pain as their main com-
plaint compared with 77% non-STEMI and 90% STEMI patients younger than 
65  years [61]. Moreover, ECG is non-diagnostic in 43% of patients older than 
85 years and with non-STEMI compared with only 23% of patients younger than 
65 years [60].

Additionally, left bundle branch block on ECG is present in 34% of patients 
older than 85 years and with STEMI compared with only 5% of those younger than 
65 years, making diagnosis harder. Because ECG abnormalities are relatively com-
mon at an advanced age, it is particularly important to obtain old ECG results when-
ever possible so that findings in the ED can be compared with previous changes and 
interpreted accordingly (Table 7.2).

Atypical presentation, difficulties in diagnostics and uncertainties in evaluating 
benefits and risks of a potential treatment are tough challenges for many clinicians. 
These issues may decrease the likelihood for a doctor prescribing treatment to an 
older patient. Compared to a group of 60-year-old patients with acute myocardial 
infarction, the matched group of 80-year-old patients receive less medication. 
Twenty percent of the eligible older patients were not administered with aspirin, and 
40% did not get β-blockers [62].

Recent evidence suggests that invasive strategy is superior conservative 
strategy in reducing adverse outcomes in 80-year-old (or older) patients with 
NSTEMI although the efficacy of the invasive strategy decreased with increas-
ing age [63, 64].

Table 7.2 Comparison of coronary artery disease symptoms and ECG signs between age groups.

[60, 61]
Pain ECG non-diagnostic LBBB
Non-STEMI STEMI Non-STEMI STEMI

≤65 77% 90% 23% 5%
≥85 40% 57% 43% 34%
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7.6  Adverse Drug Effect (ADE)

In a general population being admitted to the ED, only a small proportion (1–4%) 
have a problem related to adverse drug reactions (ADEs). In older patients the prev-
alence increases to 11% [65]. The risk for ADE increases by age and number of 
medications. In one study [65], 13% of all older patients had eight or more medica-
tions (range 0–17), and 11% had at least one inappropriate medication [66], accord-
ing to the Beers Criteria, the criteria which define certain medications to be 
inappropriate for use in older patients [67, 68].

Almost 40% of older adults require supervision to manage their daily medica-
tions [54] (which is a part of the instrumental activity of daily living assessment, 
IADL). Hence, when home care situation gets unstable, the risk that the patient will 
suffer from an ADE increases.

It is crucial for the ED clinician to be aware of this common pitfall and to take an 
active part in trying to avoid future ADE problems by prescribing wisely and select-
ing appropriate medications. Research indicate that one third of all the ADE-related 
ED visits refer to intake of one of these three medications: warfarin, insulin and 
digoxin [69]. Tools such as STOPP-START can help guide clinical practice [70].

7.7  Abuse and Neglect

The American Medical Association defines older abuse or neglect as “actions or the 
omission of actions that result in harm or threatened harm to the health or welfare 
of the older”. It includes battery, psychological abuse, abandonment, exploitation 
and neglect and may be intentional or unintentional.

The most important risk factors are a relationship of dependency, social isolation 
and psychopathology of the abuser [71].

Most studies indicate that women are at higher risk than men. Among older 
adults, a younger age is associated with a greater risk of abuse and neglect [72]. It is 
possible that a reason for this is that the “young old” more often live with a spouse 
or with adult children, the two groups that are the most likely abusers.

Statistics from the United States show that about one out of ten older patients 
living at home with an informal caregiver would suffer from neglect or abuse [73]. 
The lack of specific protocols and time constraints makes it difficult to detect older 
abuse in the ED, which result in less referral to the appropriate authorities. One 
study showed that approximately half the suspected cases evaluated in the ED were 
not reported [73].

The ED utilisation and admission data in this population suggest that older abuse 
victims have high health-care utilisation [52]. An effective strategy to address fam-
ily violence in outpatient settings could improve the situation and perhaps reduce 
health-care costs at the same time.

This is indeed an area that needs further research and until reliable protocols are 
produced, clinicians have to raise questions whenever their experience and clinical 
judgement may have detected a suspicious case.
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7.8  “Social Admissions” and the Search for Hidden Diseases

This refers to patients in the ED who are thought to suffer from poor home care services, 
and due to this, inadequate care is the primary cause of their ED visit. These patients are 
at an increased risk of mortality, hospital admission and ED revisits [45, 74].

In the emergency department, about three fourths of these patients have at least 
one “geriatric syndrome”. They are dependent on others to cope with ADL declines 
and cognitive impairments. Even a minor acute illness might cause an altered men-
tal status [54]. Hence, for the ED physician in charge, it is important to learn what 
the patient’s baseline status was and, furthermore, search for causes that changed 
the situation.

Key in the management of acute geriatric patients is collaboration across disci-
plines. Fast-track management for conditions, such as stroke and hip fracture, have 
been shown to have potential [47, 75]. A similar fast-track management for frail 
older people as the primary cause of ED admittance has been suggested, but to date, 
data supporting this are lacking. Collaborations with ambulance services are another 
possibility [76]; alternatively, skilled EMS personnel may directly admit frail 
patients to a non-acute service after telephone consultation with a geriatrician [77].

7.9  Discharge Planning

Besides the search of a hidden disease, another key action is discharge planning, 
which focuses on what care the patient requires after having come home from the 
ED. A simple screening tool that selects those in need of extra services would be 
good to have, but so far, the screening instruments that have been published have 
had rather poor results regarding validity and reliability [78].

Hence, a couple of extra minutes need to be spent in understanding the cause of 
the acute change in health status from various baseline functions and what is 
required to get the patient back to its baseline function level. It is key to test the 
patient’s ability to perform simple mobility tasks prior to discharge, as the accuracy 
of self-reported ability to perform a simple mobility task appear to be inadequate, 
particularly in those patients who reported some need for assistance. Direct obser-
vation of the patient’s mobility by a member of the emergency care team should 
therefore be considered prior to discharge [79].

Besides management of medications (adverse effects of drugs) and treatment of 
current condition, an evaluation of substance dependency and physical abuse and 
neglect must also be included in a discharge evaluation.

The transfer of older patients to and from the ED has many challenges as these 
patients have multiple providers and comorbidities. Moreover, cognitive impair-
ments limit their ability to participate in their care. Consequently, poor preparation of 
transitions is often related to morbidity and mortality risk due to medication errors, 
adverse drug events, lack of timely coordination of follow-up care and unnecessary 
rehospitalisation [80]. Standardised communication may be helpful in reducing 
errors related to diagnostic uncertainty and care planning see also Chap. 23.
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8Nonspecific Disease Presentation: 
The Emergency Department Perspective

Alexandra Malinovska, Christian Nickel, 
and Roland Bingisser

8.1  Nonspecific Disease Presentation of Older Emergency 
Department Patients

8.1.1  Prevalence and Outcome of Patients with Nonspecific 
Complaints

The diagnostic workup of older patients in emergency departments (ED) is more 
difficult than that of younger patients. Besides the challenges of impaired history 
taking, presence of multiple comorbidity and polypharmacy [1], symptom pre-
sentations of common diseases can often be atypical [2]. Such atypical or non-
specific complaints (NSCs) (e.g. weakness) do not lead straight to the underlying 
diseases. In contrast to specific complaints, which can be caused by a defined 
number of diseases, NSCs can be caused by numerous underlying conditions [3]. 
The fact that a complaint is not typical for a certain disease does, however, not 
necessarily mean it is not common. Indeed, NSCs are common, especially in 
older ED patients: up to 21% of older patients present to the ED with NSCs 
[4–6].

Some examples for NSCs are ‘fatigue’, ‘exhaustion’, and ‘generalised weak-
ness’, the latter occurs most often. All these NSCs have in common that they either 
can be caused by multiple underlying diseases or that underlying medical condi-
tions are absent. Nevertheless, an acute underlying disease has been found in about 
50–80% of patients presenting to the ED with NSCs [7–9].

Previous studies indicated that NSCs are not just common, but are associated 
with increased risk of adverse outcomes: Safwenberg et  al. assessed in-hospital 
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mortality of patients with different complaints and found the highest in-hospital 
mortality (27%) in the nonspecific complaint ‘general disability’ [4]. Elmståhl 
et al. obtained similar results, with a one-year mortality of 34% in a cohort with the 
initial diagnosis ‘lack of community support’. Mortality was lower in patients if 
they were seen by a senior consultant suggesting that this disease presentation is 
challenging and experience in dissecting out the diagnosis is important [8]. 
Therefore, training in the presentation of disease in older people in the context of 
their multiple comorbidities can help the clinician dissect out key issues. 
Importantly, it could be shown that patients with NSCs are at high risk of adverse 
outcomes: in 60% of all NSCs cases, a serious outcome, defined as a potentially 
life-threatening condition or a condition requiring an early intervention to prevent 
morbidity, disability or death, was diagnosed [9]. Furthermore, NSCs were associ-
ated with a 6% 30-day mortality [10, 11].

Previously, studies indicated that patients with NSCs are associated with a high 
risk of hospital admission [8]. Results from the ongoing Basel nonspecific com-
plaints (BANC) study are in line with those findings. In this cohort, it could be 
shown that the accuracy of disposition of patients presenting with NSCs is still in 
need of improvement, even after standardised workup in an observation unit [12]. 
Furthermore, BANC showed that causes of NSCs were not correctly recognised in 
54% of patients [8, 13]. A Swedish study showed that septic patients presenting 
with NSCs as chief complaint received antibiotics later compared to patients with 
specific complaints (SC) and had higher in-hospital mortality [14]. All these obser-
vations underline that NSC diagnostic workup is complex.

8.1.2  Common Causes of NSCs

One reason for the complexity of the diagnostic workup may be the fact that causes 
of NSCs are numerous and cover almost all ICD-10 categories [3, 5, 15]. Although 
NSCs can be caused by a variety of diseases, recent studies showed that some diag-
noses occur more often than others [3, 5, 7, 15]. Four studies investigated the under-
lying causes of NSCs [3, 5, 7, 15]. Despite the use of different inclusion criteria the 
results were comparable. When comparing the most common underlying conditions 
(excluding the merely descriptive diagnoses such as ‘other malaise and fatigue’ or 
‘functional impairment’) we found a similar distribution of the common underlying 
medical conditions: infections, water and electrolyte disorders, heart failure, anae-
mia, malignancies, and cognitive impairment were consistently among the top diag-
noses (see Fig. 8.1).

Though NSCs lack a common and universal definition, it is remarkable that dis-
tribution of underlying medical conditions is similar across the different study pop-
ulations. In agreement with these observations, we showed that the NSC population 
also shares the same outcome with a high burden of morbidity and mortality [16]. 
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This indicates that NSCs might seem to be diffuse complaints, but patients pre-
senting with NSC form a distinct population. Upon identification of such a popu-
lation, the question arises whether there is any advice on how to perform diagnostic 
workup.

8.2  Diagnostic Approach for Patients  
Presenting to the ED with NSCs

For specific symptoms such as chest pain, standardised pathways for diagnostic 
workup are available and widely used. This is possible because specific symp-
toms tend to be caused by a small group of diseases. In contrast, for nonspecific 
complaints the underlying causes are numerous and therefore the establishment 
of management protocols is difficult. However, a broad diagnostic workup, based 
on established pre-test probabilities, could be helpful for the establishment of an 
applicable approach (see Table 8.1). In the following we provide some advice for 
a general approach, and cause-specific characteristics for the three most frequent 
groups of underlying conditions. It might appear paradoxical to apply a cause-
specific approach, when in nonspecific emergency presentation any narrowing of 
the wide array of differential diagnoses can be problematic. However, every step 
of the diagnostic procedure reduces the array of differential diagnoses. Therefore 
it seems feasible to focus on the three most frequent groups of underlying 
conditions.

Fig. 8.1 Most common 
causes for nonspecific 
complaints. (Comparison 
of underlying conditions 
for NSCs in four different 
studies. The study of 
Nickel et al. and Bhalla 
et al. investigate causes of 
‘generalised weakness’, 
Rutschmann et al. set a 
focus on ‘home care 
impossible’, and 
Karakoumis et al. analysed 
NSCs in general. All 
studies except Nickel et al. 
formulated at least a top 
ten differential diagnosis, 
Nickel et al. showed only 
top three)
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8.2.1  General Diagnostic Approach

8.2.1.1  History Taking
The patients’ medical history, including current complaints, is generally a vital 
component for the evaluation of emergency patients. Yet, history taking in older 
patients can be difficult: it could be shown that history taking from older patients 
with certain comorbidities as depression or dementia was not always reliable and 
additional sources for medical history should always be considered [17, 18]. 
History taking may contribute up to 75% of the diagnostic workup to the final 
diagnosis in patients with specific complaints [19–22]. However in patients with 
NSCs, it sometimes seems to be impossible to establish working hypotheses solely 
based on the patients’ history. This is also reflected by the fact that some studies 
investigating NSCs include only patients lacking a history useful for an initial 
working hypothesis [3].

As it is the nature of nonspecific presentation, patients describe their symptoms 
vaguely. For example, patients complaining about weakness may often not be able 
to differentiate between ‘localised weakness’ and ‘generalised weakness’. Yet, 
this differentiation can be essential, because ‘localised weakness’ is rather spe-
cific for stroke or stroke mimics, while ‘generalised weakness’ is a classic NSC 
with an extremely broad differential diagnosis [15]. A second example is ‘dizzi-
ness’. Older patients often struggle differentiating between ‘vertigo’ and ‘dizzi-
ness’. Besides other factors such as proprioceptive failure, visual impairment or 
reduced cerebral perfusion pressure, (acute or chronic) cerebrovascular disease 
might be an explanation. Therefore, strokes are not uncommon in patients with 

Table 8.1 Special considerations for diagnostic workup for NSC patients (* see text)

Diagnostic workup
Medical history Current complaint

History by proxy
Previously known malignancy
Medication

Physical examination Vital signs*
Clinical indicators for dehydration*
Overall hygiene

Laboratory test Blood count*
CRP*
Urinalysis*
Electrolyte
Creatinine, GFR
Serum osmolality, blood urea nitrogen-creatinine ratio
BNP*
Metabolic panel
Glucose

Further tests 12-lead electrocardiogram
Chest X-ray
Cranial imaging
Delirium/dementia screening test
Neuroimaging
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NSC, as neither a localisation of weakness nor the typical vertigo-complaints are 
helpful in these situations [3].

Besides the presenting complaint(s), the past medical history, especially the past 
history of cancer might help to identify the underlying conditions of NSCs. Indeed, 
it was shown that only 30% of cases in which malignancies caused weakness were 
newly diagnosed, whereas for the rest the malignancies were previously known, and 
the majority of these patients presented with weakness as a complication of their 
cancer or a deterioration of their chronic condition [15].

Another important component of history taking is medication history. It can 
often be obtained by proxies or family physicians, and about 11% of all underlying 
conditions can be attributed to medication [11]. Therefore, gathering all information 
on medication may be decisive in patients with NSC.

8.2.1.2  Physical Examination
Another diagnostic step is the objective measurement of patient’s status via moni-
toring of vital signs. Thereby, the disease severity in acute settings can be classified 
by measurement of the four vital signs—pulse, temperature, blood pressure, and 
respiratory rate. These are standardised methods and have well-established norma-
tive ranges. However, reference ranges in older patients can be altered. Moreover, 
vital signs in older patients are less sensitive due to physiological and pathological 
changes occurring with age [23]. For example, older patients may have higher sys-
tolic pressures due to arterial stiffness occurring with age [23]. Unfortunately, indi-
vidual baseline parameters are often unknown. If known, relative changes from 
individual baseline parameters are very helpful for risk stratification. It could be 
shown that relying on vital signs in older patients can cause undertriage of critically 
ill patients [24]. However, in some studies investigating NSCs, patients with severely 
deviating vital parameters were excluded, as hypotension, fever, and tachycardia 
often trigger specific workups that are standardised in many EDs [9]. Even though 
physical examination can be important for upgrading pre-test probabilities using, 
e.g. heart auscultation [25], it could be shown that in patients with NSC, only one of 
almost 600 cases was diagnosed by physical examination alone [26].

History taking and physical examinations generally are the main part in the diag-
nostic workup. Yet, this essential part of diagnostic workup in patients with SC 
often can be less effective in patients with NSCs. One possible approach is, to lower 
laboratory testing threshold and thereby complementing missing information to 
establish a working hypothesis (see Table 8.1).

8.2.2  Causes-Specific Approach

In the following, we describe the characteristics of the three most common groups 
of conditions. For the diagnostic workup in patients lacking a working hypoth-
esis, this will allow to focus on a single group and reduce the wide diagnostic 
array.
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8.2.2.1  Infections
The classical clinical manifestation of infections is fever. The definition of fever in 
older patients is still under discussion and a temperature increase by 1.1°C from 
baseline is hardly feasible in emergency settings [27]. Yet, data indicate that the 
normative temperature range in older patients may be different from younger 
patients [27]. However, fever is no mandatory sign for infections and can be absent 
or blunted in 20–30% of the cases [27]. These alterations should be carefully taken 
into account when screening for infections.

To confirm the working hypothesis ‘infection’, laboratory examinations are a 
pivotal part of the diagnostic workup. The exams for infections generally include 
complete blood count (especially white blood count) and C-reactive protein (CRP). 
However, these two markers lack sensitivity and specificity [28]: leucocytosis may 
be absent, and CRP can increase late. Therefore measurement of Procalcitonin 
(Pro-CT) can be helpful [26, 29]. However, even Procalcitonin has not been shown 
to be as sensitive and specific as emergency physicians have hoped for [28].

Further workup should aim at the identification of the infection focus. There are 
multiple infections causing NSCs, but two most common infections causing NSCs 
are urinary tract infections (UTI) and pulmonary infections [3, 5, 7, 15]. Urinalysis 
is a useful tool to detect urinary tract infections only in addition to clinical symp-
toms reference to UTI chapter (see Chap. 16). Results of urine cultures may arrive 
too late to diagnose patients. Infectious Diseases Society of America (IDSA) guide-
lines presume clinical symptoms besides detection of the pathogen in the urine for 
the diagnosis and treatment of UTI [30]. Therefore there is no advice for antibiotic 
treatment of bacteriuria in older patients as long as infection is asymptomatic [31]. 
However, it remains challenging to define ‘asymptomatic’ in the case of a nonspe-
cific presentation (such as weakness) or a patient with delirium. The second com-
mon infection is pulmonary infection: More than half of all older patients with 
pneumonia can have non-respiratory symptoms [32]. Another prospective multicen-
tre study showed that patients aged 65 and older frequently have no cough (20%), 
no dyspnoea (35%), no fever (50%) [33]. Therefore indication for chest X-ray 
should be handled liberally in older patients presenting with NSC.

8.2.2.2  Water and Electrolyte Disorders
Water and electrolyte disorder includes electrolyte disorders, volume depletion, 
dehydration, and acute kidney injury. These disorders are difficult to assess on clini-
cal grounds in the older people, therefore laboratory tests are pivotal for diagnosis 
(see Table  8.1). However, there are some characteristics in medical history and 
physical examination that should be considered during diagnostic workup and can 
increase the pre-test probability for water and electrolyte disorders:

History taking could indicate an important reason for electrolyte disorder: It 
could be shown that these disorders are especially common in patients on new medi-
cation, above all diuretics [34].

The physical examination has limitations in evaluating water and electrolyte dis-
orders; thus, the clinical evaluation of hydration status in patients with NSCs should 
be performed carefully. In general, clinical indicators for dehydration are dry oral 
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mucosa and skin turgor. These, however, are not reliable indicators in older adults, 
due to changes occurring with age [35, 36], and medication (e.g. anti-cholinergics). 
Therefore, the most reliable indicators for altered hydration status are serum mark-
ers like serum osmolality and blood urea nitrogen-creatinine ratio [35]. Besides 
incorporating physiological parameters, there are some ultrasound-guided protocols 
available, which might help evaluating hydration status of emergency patients [37].

8.2.2.3  Heart Failure
The clinical presentation of heart failure in older people is often atypical [38], how-
ever, biomarkers exist which can help to exclude congestive heart failure. It was 
shown that normal serum B-type natriuretic peptide minimises the probability of 
heart failure [39]. Studies showed BNP increases with age, therefore there is an 
ongoing discussion about adjusting the cut-off value of BNP in older patients. 
Suggestions for cut-offs range from 100 to 250 pg/ml [39, 40].

 Conclusion
The diagnostic workup of patients presenting with NSCs is complex and to date, 
no guidelines exist. The standard approach of history taking and physical exami-
nation can be supplemented by focussed investigations, e.g. augmented labora-
tory tests.
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9Falls Presenting in the Emergency 
Department

Jay Banerjee and Anna Björg Jónsdóttir

9.1  Introduction

A fall is defined by WHO as “an event which results in a person coming to rest 
inadvertently on the ground or floor or other lower level” [1].

One could think of a fall as a simple thing, but it can be just the tip of the iceberg 
and a non-specific final presentation for many different problems in older people. 
Therefore, it is very important to look at falls from a biopsychosocial perspective. A 
multidisciplinary and holistic approach is needed in frail older people with multiple 
morbidities and non-specific presentations. It is also important to appreciate how to 
adapt traditional model of an emergency department and its pathways of care to 
make it suitable for older people. We need to ensure the emergency departments are 
well resourced with staff competent in falls management and have well-defined 
processes for high-quality care for older people who fall.

Every older person looks at a fall differently. The “Help the Aged” report [http://
www.slips-online.co.uk/resources/dont-mention-the-f-word.pdf] described a spec-
trum of attitudes and behaviours in older people when it came to suffering a fall. 
This included ignoring the fall, thinking it would never happen again, considering it 
an inevitable part of ageing and even rejecting the idea of falling to avoid stigmati-
sation as old and frail.

A fall is a presenting symptom and not a diagnosis. It should always be taken 
seriously and assessed properly.
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9.2  Epidemiology

Falls are a serious threat to older people. About 25–28% of community dwelling 
older people over 65 years of age fall each year. This increases to about 50% for 
those over 80 years of age although majority of older people probably do not attend 
healthcare settings following a fall as 90% are noninjurious [2].

It is not feasible to screen the population for falls, but the emergency department 
may be a good setting for targeted intervention [3, 4].

Many falls are certainly amenable to community interventions [5].
There is a long-term consequence, with falls being a factor in long-term care 

admissions. Forty-four percent of people are readmitted to the hospital within 1 year 
and have 33% 1-year mortality. Up to 52% of people experience a subsequent fall in 
6 months after an index fall [6], and 49% are readmitted.

Fear of falling, a significant contributor to quality of life following a fall, is how-
ever highly prevalent among older persons, and there is a lack of uniformity in the 
instruments used [7].

Falls account for about 700,000 visits to the emergency department, 4 billion 
annual bed days and 60,000 annual hip fractures and contribute to the largest num-
ber of deaths in older people in England alone. Each year approximately 10% of 
the older population in Europe (65+) will be treated by a doctor for an injury, and 
approximately 100,000 older people in the EU27 and EEA countries will die from 
injury from a fall each year [8]. A comprehensive national audit of falls and bone 
health management across England and Wales, including emergency departments, 
showed that there were many missed opportunities in improving care [9]. Given 
that half of the patients with hip fractures have previously had a fragility fracture 
of another bone [10] and many had not received treatment for osteoporosis or inter-
ventions to reduce further falls, there were missed opportunities to reduce the inci-
dence of subsequent hip fractures in this group. The clinical audit indicated that 
two-thirds of patients presenting with a non-hip fragility fracture missed the best 
or only opportunity for their falls and fracture risk to be identified in the majority 
of hospitals [9].

9.3  Risk Factors

Staying upright requires sensory inputs (namely, vision, proprioception and vestibu-
lar function), coordination of the information (the brain) and effector mechanisms 
(strength and balance). Deficits in any or all of these domains can perturb balance 
leading to falls. In addition, environmental factors can act as enhancers or detractors 
to the upright posture.

One might find it helpful to use a body map to think about the factors at play 
(Fig. 9.1).

Risk factors can therefore affect all the mechanisms that help us stay upright.
Having taken a detailed and comprehensive history, one will now be able to think 

about which factors are likely to be affecting the various systems illustrated above. 
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Consider someone with a non-syncopal fall with a background of diabetes, hyper-
tension and cerebrovascular disease:

• Is there any evidence of disrupted cerebral perfusion pressure?Are there signifi-
cant fluctuations in blood pressure or evidence of symptomatic and clinically 
correlated orthostatic hypotension?

• Has the cerebrovascular disease affected balance—either directly through motor 
or sensory impairment or more indirectly through disrupting cortical processing 
pathways?

• Is vision affected—stroke, diabetes, hypertension could all perturb vision along-
side other common pathologies such as cataracts?

• Is joint position sense affected because of diabetic neuropathy or conditions such 
as arthritis that disrupt large joint proprioception?

• Is there a history of middle ear disease or cerebellar problems that could affect 
vestibular function?

• What’s their strength like? It might be MRC grade 5 on formal testing, but can 
they “get up and go”?

One could divide risk factors into intrinsic or extrinsic as done in Fig. 9.2. Falls 
are often multifactorial, and the priorities in the ED are to understand the cause and 
circumstances of the fall, any precipitating factors and the consequences of the fall 

Central processing - integrate
sensory inputs and coordinate

effectors mechanisms

Vision

Vestibular system

Proprioception

Effector mechanisms-
muscle strength

Fig. 9.1 Factors involved when staying upright
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such as injuries or a prolonged period on the floor. It is important to be thorough 
with obtaining the history so as not to miss conditions such as Parkinson’s disease, 
chronic musculoskeletal pain, knee osteoarthritis, cognitive impairment, stroke and 
diabetes as all increase the risk of falls.

Medications are an important risk factor. A meta-analysis from Woolcott et al. 
showed a correlation with nine unique drug classes; see Table 9.1. Situations where 
one should be especially careful include new prescriptions and polypharmacy, that 
is, more than four drugs with at least one in the “at-risk classes”.

The patient’s home circumstances are especially relevant as it may provide 
further clues to falling, trigger the need for a home assessment and influence 
disposition and rehabilitation. People with dementia are at particularly higher 
risk of falls and can be very difficult to manage as many have a habit of wander-
ing at night. More than this is when the risk is compounded by inappropriate use 
of sedatives to reduce these wanderings which translates to increased daytime 
falls.

Aging
Disuse

Medical conditions

Intrinsic Factors

The relationship of intrinsic and extrinsic risk
factors to falls and fracture

Carter ND, Kannus P, and Khan KM. Exercise in the prevention of falls in older people: a systematic
literature review examining the rationale and evidence. Sports Med. 2001;31:427-438.

Extrinsic Factors

Vitamin D

Environmental
factors

Fall initiation Fear

Fall descent

Fall impact

Landing surface
Soft tissue

Structure
Bone < load

Further
deterioration
in intrinsic

fall risk
factors

Fracture
Bone mass

quality

Disabilities
Balance

Gait
ADL

Fear of falling

Impairments
Muscle
Joint

Vestibular
Vision

Proprioception
Cognition

Social withdrawal
Depression

Medication

Fig. 9.2 Intrinsic and extrinsic risk factors

Table 9.1 Falls risk- 
increasing drugs and odds 
ratios—reproduced after 
Woolcott et al. [11]

Drug class Odds ratio 95% CI
Antihypertensive 1.24 1.01–1.50
Diuretics 1.07 1.01–1.14
Beta blockers 1.01 0.86–1.17
Sedatives and hypnotics 1.47 1.35–1.62
Neuroleptics and antipsychotics 1.59 1.37–1.83
Antidepressants 1.68 1.47–1.91
Benzodiazepines 1.57 1.43–1.72
Narcotics 0.96 0.78–1.18
Non-steroidal anti-inflammatory 1.21 1.01–1.44
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The American Geriatrics Society and the British Geriatrics Society (AGS and 
BGS) guideline recommends everyone aged 65 and over be screened for falls in the 
ED [12]; this can be carried out with minimal impact on efficiency. A positive 
answer to any of these puts the patient at high risk of falls.

 1. Have you had two or more falls in the last 12 months?
 2. Have you presented acutely with a fall?
 3. Do you have problems with walking or balance (not necessarily restricting 

activity)?

These provide context to an unexplained fall as secondary to syncope: abnormal 
ECGs, heart failure, exertional syncope, family history, sudden cardiac death 
<40 years, new or unexplained breathlessness, heart murmur, age > 65 and no pro-
drome and falls irrespective of posture including while sitting.

Postprandial hypotension as a cause of fall or collapse is also increasingly described 
and appreciated (http://biomedgerontology.oxfordjournals.org/content/60/10/1268.
full) as are postprandial reactive hypoglycaemia from ingestion of refined sugar.

9.4  Management

There are two situations when older people present to emergency departments that pro-
vide opportunities for improving management of falls and prevention of future ones.

The first scenario is where an older person presents with any complaint other 
than a fall. This contact with any healthcare professional presents an excellent 
opportunity to screen for falls by simply enquiring of any instances of falling in the 
preceding year. Depending on the response, further follow-up and multidisciplinary 
assessment of falls may be indicated.

The second scenario is when an older person presents to the ED after a fall. 
When that is the case, one first and foremost needs to do the primary assessment. 
The patient has to be examined from head to toe, looking for typical but sometimes 
hidden injuries such as subdural haematoma, C1/C2 fractures, rib fractures or hip 
fractures. There are a basic set of three questions that frame the assessment and 
management at this stage: why did they fall? what injuries did they suffer as a result 
of the fall? how to prevent future falls?

When assessing an older person with a fall, it is probably most useful to consider 
the fall as a signal that something has gone wrong and then proceed in an orderly 
manner to exclude the more serious and urgent from the less so.

First you need to identify the life-threatening and limb-threatening conditions and 
treat them. Then you need to take a history; this does need to be fairly detailed. Start with 
a wide-angled lens as a fall can be a presenting condition of pretty much any medical or 
surgical condition. So you need to find additional anchors to guide the history—has 
there been a recent illness? Is there a change from the usual state? Is this one of many 
falls or a completely new event? Importantly ask if there is evidence of syncope.

You could use an approach as outlined in Fig. 9.3.

9 Falls Presenting in the Emergency Department
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When it comes to assessing injuries as a result of the fall, it is important to 
remember that a fall from a standing position in a frail older person is akin to more 
serious mechanisms of injury in younger people such as being hit by a car at 30 miles 
per hour (50 kph). Further assessment including use of diagnostics needs to take this 
into consideration. Liberal use of CT scanning offers an opportunity to carry out a 
thorough assessment and decreases the chance of missing serious injuries. For 
example, the initial X-rays can be normal in hip fracture in 1–4% of patients. This 
justifies MRI or CT scanning of the hip in patients where strong clinical suspicion 
exists for a fracture [13, 14].

A recent review of the UK’s national Trauma Audit Research Network (TARN) 
revealed serious shortcomings in management of polytrauma (ISS > 15) in older peo-
ple with a significant number of missed diagnosis and poor management outside 
major trauma centres. Nearly half of all the patients on the UK TARN registry are 
older people. It is emerging how trauma in the developed world is a disease increas-
ingly affecting older people, and trauma systems are not set up to improve outcomes.

9.5  Further Management

In the ED there is an opportunity to prevent the first fall (primary prevention), recur-
rent falls (secondary prevention) or injurious falls (tertiary prevention). Any person 
presenting with an injurious fall should be referred for a multidisciplinary falls 
assessment; systematic reviews indicate that falls programmes can reduce the rate 
of falls by 25% [5]. The theme seems to be that you need to begin the intervention 
soon after the initial presentation in the ED.

Medication is an important risk factor for falls. It is possible to use some aid such 
as STOPP/START criteria to do a structured approach to medication review. 
Sometimes drugs need to be stopped in the ED. That includes alpha blockers and 
nitrates if blood pressure is labile and diuretics if the patient is dehydrated. 
Benzodiazepines and diuretics usually need a tapered reduction. Warfarin or other 
anticoagulants are sometimes stopped because of falls; unless someone is falling 
weekly or more often, there is no evidence in stopping warfarin unless there are 
other considerations—the benefits usually outweigh the risks.

The environment is important—if going home, a home hazard assessment should 
be undertaken—this could be done by the community therapy teams or whatever 
system there is in place locally. If the older person is being admitted, then there is a 
need to ensure that those at high risk of falls are flagged as such and more inten-
sively monitored.

Any history of an unexplained fall in the past year requires an observation of 
balance and gait deficits in older people as any impairment should trigger the offer 
of a multifactorial falls assessment. This would depend on the older person’s ability 
to benefit from interventions to improve strength and balance.

When it comes to avoiding further falls, the first priority is appreciating that a 
person presenting with a fall is at increased risk of further falls even while an inpa-
tient. Multifactorial intervention is effective in reducing the falls burden in 
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cognitively intact older people presenting to the ED following a fall although the 
effect on the individual cannot be predicted. Comprehensive geriatric assessment 
has been shown to be effective in older people seen after an ED presentation follow-
ing a fall. PROFET study reduced falls from 52% to 32% in 1 year [15].

It is important to remember that we cannot stop everyone from falling either. In 
spite of addressing risk factors and a multifactorial management programme, one 
can only reduce falls by 25%. This translates to someone falling three times per year 
from a previous tally of four falls per year. We need to ensure that we have mitigated 
the consequences of future falls, by ensuring that the patient has access to help if 
they do fall, that they know how to fall safely and get back up (the falls programme 
will often address this) and that the potential consequences of a fall are addressed. 
This means thinking about fracture risk and consider adding bone protection. 
Vitamin D can reduce the rate of falls by about 20%, so it is usually worth adding it 
to the prescription. It is also important to present the intervention in a patient-
friendly way. That is to say to give a positive health message instead of “at- risk” 
message.

 Conclusion
Falls in older people are among the commonest conditions seen in emergency 
departments. All these people are at risk of further falls and need comprehensive 
assessment to address reasons for falling, management of injuries and prevention 
of further falls. From a usefulness perspective, CGA and bone health manage-
ment in cognitively intact older people presenting with non-syncopal, injurious 
fall to ED who can participate in a 6-week exercise programme will probably 
reduce further injurious falls.

Poor processes and lack of access to information and timely CGA are result-
ing in missed opportunities in improving falls care in older people in EDs.
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10Syncope in Older People 
in the Emergency Department

Nissa J. Ali, Laure Joly, and Shamai A. Grossman

10.1  Introduction

Although syncope is one of the most common symptoms of older patients present-
ing to the ED, the underlying etiology of geriatric syncope is frequently difficult to 
discern [1–4]. It is estimated that cardiac causes may claim up to 40% of syncopal 
episodes in patients aged 65 or more, whereas non-cardiac causes involve only 20% 
[5]. However, the diagnosis of syncope is particularly challenging in older patients 
as the causes are complex and often multifactorial [6]. Older people commonly have 
multiple medical conditions requiring numerous medications, many of which can 
contribute to syncope due to drug side effects and potential lack of compliance. 
Unfortunately, syncope is also associated with a higher level of morbidity and mor-
tality in older patients as they are more likely to have associated comorbidities and 
are more prone to trauma associated with falls following syncope events [7–10]. 
The differential diagnosis is broad and complex in older individuals. A 
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multidimensional geriatric assessment can be performed in these cases in order to 
provide a synthesis of the problems, leading to a specific care plan. Thus, it is 
important to recognize treatable etiologies not only to care for the event at hand but 
to prevent recurrent syncope in older adults as well.

10.2  Background and Epidemiology

Syncope, by definition, is a transient loss of consciousness, which is caused by a 
brief loss in generalized cerebral blood flow. Syncope produces a temporary period 
of unresponsiveness and a loss of postural tone, ultimately resulting in spontaneous 
recovery requiring no resuscitation measures [11]. It occurs in the absence of clini-
cal features specific for other forms of transient loss of consciousness. Syncope is 
very common in older patients as well as in the general population, accounting for 
nearly 3% of all ED visits and 1–6% of all hospital admissions [8, 12, 13]. Syncope 
is more frequently found in older patients than in any other age group [10]. Age- 
related degeneration causing impairment of the heart rate, blood pressure, barore-
flex sensitivity, and cerebral blood flow, combined with the higher prevalence of 
comorbidities and utilization of multiple medications, likely accounts for this 
increased incidence of syncope [10]. Furthermore, as one grows physiologically 
older, there may be a decrease in the body’s ability to respond to hypotensive chal-
lenges, causing syncope [4]. Atypical presentations of conditions are also more 
likely in older patients than in the younger population [14].

Older patients frequently experience amnesia of the syncopal event. One study 
demonstrates amnesia after vasovagal syncope to be particularly common in older 
people, although not unique to older age groups, with findings of amnesia following 
tilt testing in 42% of people >60 years and 20% in <60 years [15]. Due to the amne-
sia, it is hypothesized that unexplained falls might be related to syncope or near 
syncope in older patients [16]. Thirty to forty percent of non-institutionalized older 
adults over the age of 65 years fall each year, with an estimated 20% of these falls 
as unexplained [16]. Of the unexplained falls, it has been suggested that 20% are 
due to a modifiable cardiac dysrhythmia causing syncope [17].

Despite extensive medical evaluation, 30–50% of all cases of syncope in older 
patients are not given a definable etiology [4, 5, 18–20]. Furthermore, most diagno-
ses are presumptive, cannot be confirmed by standard criterion, and may not be able 
to exclude a dysrhythmic cause of syncope [21]. Many of the conditions that may 
be responsible for producing syncope in older patients, such as cardiac conduction 
system disease and myocardial ischemia, may go undiscovered and have potentially 
life-threatening consequences as patients with cardiac syncope are at increased risk 
of death [20]. One study found 6.1% of patients suffered serious outcomes within 
10 days of syncope, with 10% occurring within 48 h of the sentinel event. Nine 
percent of syncope patients have long-term severe outcomes, particularly those with 
the following risk factors: of age over 65, neoplasms, cerebrovascular disease, 
structural heart disease, and ventricular dysrhythmias [22].

Women over the age of 65, despite being less likely to have concomitant coro-
nary artery disease or diabetes, have been shown to be significantly more likely to 
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present to an ED with syncope, yet less likely to be discharged with a defined etiol-
ogy [23]. Syncope is included as a manifestation of somatization, generalized anxi-
ety, and substance abuse disorder [24]. Furthermore, psychiatric diagnoses were 
demonstrated in 22% of patients >65 and are more common in patients with syn-
cope of unknown etiology [25]. This has prompted thought that to improve the qual-
ity of care for syncope in older patients, and for older women in particular, clinicians 
need to pursue a broader differential in evaluation of such patients to include 
sociodemographic and psychosocial contributors as well as organic causes [23].

The need for prompt risk stratification and concern for cardiac etiology may be a 
factor influencing ED physicians to pursue extensive evaluations and hospital 
admission for many older patients who present to the ED with syncope. There have 
been multiple scoring systems developed to guide the rationale for inpatient versus 
outpatient management of syncope [26–29]. However, the value and success of such 
evaluations has been incompletely studied, and the rationale for inpatient versus 
outpatient evaluation of older patients with syncope remains unproven [21, 
30–32].

There is also limited information related to near syncope in older patients. It has 
been shown that older patients with near syncope are as likely as those with syncope 
to have adverse outcomes or critical interventions [33]. However, near syncope 
patients are less likely to be admitted [34, 35]. Although further studies on near 
syncope in older patients are warranted, a workup similar to that of syncope should 
be considered.

10.3  Etiologies

The causes of syncope in older people are diverse, ranging from the benign to the 
life threatening. Syncope in older patients may be grouped into cardiac and non- 
cardiac etiologies. In those younger than 65 years of age, 10% may be attributed to 
cardiac abnormalities, whereas non-cardiac causes make up approximately 40% of 
the remaining syncope cases in which an etiology can be defined [20, 36]. In con-
trast, cardiac etiologies may cause up to 40% of cases in patients aged 65 or more, 
and non-cardiac causes involve only 20% [5].

Cardiac syncope is commonly characterized by an absent or brief prodrome, 
palpitations, and a transient loss of consciousness. It is important to gather collateral 
or bystander history to obtain relevant information that may suggest a cardiac cause 
[37]. Syncope that occurs while in a sitting/supine position or during effort/exercise 
is also concerning for a cardiac etiology [27, 28]. Cardiac etiologies can be classi-
fied into mechanical/structural causes and dysrhythmic causes. Dysrhythmias, 
which induce hemodynamic impairment that can cause a critical decrease in cardiac 
output and cerebral blood flow, are the most common cardiac cause [27, 38]. 
Bradycardias are the most frequent dysrhythmias in the older population and are 
often caused by sinus node dysfunction, atrioventricular conduction disease, or 
implanted device malfunction [2, 38]. Tachycardias include supraventricular and 
ventricular dysrhythmias. Structural cardiovascular disease produces syncope when 
circulatory demands are greater than the heart’s ability to increase output [38]. 
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Structural causes may include valvular disease, obstruction of the left outflow tract, 
cardiac masses, tamponade, pulmonary embolism or dissection, acute coronary syn-
drome, and ischemic cardiopathy.

As noted, older patients often take multiple medications and, thus, are especially 
at risk for medication-induced syncope [39]. Nitrates and antihypertensives such as 
beta-blockers are often implicated, particularly if multiple medications for supine 
hypertension are prescribed, which is common in older adults [5]. Additional com-
mon medications to consider in older patients include but are not limited to vasodi-
lators (alpha blockers, calcium channel blockers, ACE inhibitors), diuretics, 
antidysrhythmics, L-Dopa, antidepressants, and antipsychotics [5, 38]. Medications, 
including antidysrhythmics, which can prolong the QTc interval over 500  ms, 
increase the probability of dangerous dysrhythmias such as torsades de pointes. 
Medication side effects and patient compliance must be considered in assessing the 
etiology of geriatric syncope and in risk/benefit analysis when considering adding 
new medications to an older patient’s regimen. The drug side effects may be con-
founded due to the pharmacokinetic and pharmacodynamic changes that occur with 
aging, which in turn may cause a delay in elimination and increased bioavailability 
of these drugs in the older population [40]. To help avoid these effects, the numer-
ous electronic medical record systems that include specific tools for safe medication 
prescribing including the risk of drug interactions and potential side effects have 
been developed.

The most commonly identified etiology of syncope in all patients is vasovagal or 
sometimes called neurocardiogenic syncope. Vasovagal syncope history differs 
from cardiac syncope in that it is characterized by a prodrome and is commonly 
associated with precipitating events or stresses [41–43]. Typical prodromes include 
nausea, flushing, sweating, blurred vision, and light-headedness. Patients may also 
report provoking causes such as prolonged standing, a warm environment, a stress-
ful event, or change in posture. Therefore, it is extremely important to obtain a 
detailed history by both the patient and witnesses of events prior to the syncopal 
event to help determine the etiology. Unfortunately, an older patient may be less 
likely to have the usual prodromes or provoking causes that one may expect in a 
younger patient with a vasovagal mechanism [44]. In addition, in younger individu-
als, syncope is most often associated with a single, isolated disease process [6]. 
Neurally mediated hypotension is often the lone culprit in this patient population 
[45]. In contrast, it is often difficult to find a single etiology of syncope in the older 
population. Lastly, a carefully obtained history is often the only way to differentiate 
a seizure from a syncopal event.

Orthostatic hypotension (OH) is commonly seen in older patients presenting 
with recurrent episodes of syncope or light-headedness. Guidelines define OH as a 
decrease in systolic blood pressure (SBP) ≥ 20 mm Hg or a diastolic blood pressure 
(DBP) ≥10 mm Hg within 3 min of standing [38]. Postural homeostasis is predomi-
nantly mediated by the autonomic nervous system [46]. The prevalence of OH 
increases with age, thought to be associated with reduced baroreflex responsiveness, 
decreased cardiac compliance, and attenuation of the vestibulosympathetic reflex in 
older adults [47, 48]. One study demonstrates impaired blood pressure stabilization 
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increases from 15.6% in people >50 to 41.2% in those >80 years [47]. Studies have 
also suggested that the presence of OH increases the risk of mortality and cardiovas-
cular events [46, 49]. Another type of OH, acute OH, can be observed as a conse-
quence of fluid or blood loss or adrenal insufficiency [50]. However, OH has been 
shown to be present in up to 40% of asymptomatic patients older than 70 years and 
6–23% of patients who are younger than 60 years, limiting its use in sorting out a 
diagnosis in the ED following a syncopal event in older patients [46, 51]. Novel 
beat-to-beat measurements show an even higher incidence, with one study demon-
strating an OH prevalence of 72% in fallers and 50% in non-fallers at an older 
patient day center [52]. Since OH is common but not always symptomatic, it is 
important to correlate the finding with a patient’s syncope history, examination, and 
laboratory findings.

Common causes of OH in older adults include medications and primary/second-
ary autonomic disorders such as neurodegenerative diseases (i.e., Parkinson’s dis-
ease, multi-system atrophy, Lewy body dementia, pure autonomic failure) [48]. 
Parkinson’s disease is particularly challenging as the disease itself can cause OH as 
well as treatment with levodopa [53]. Overtreatment of supine hypertension with 
beta-blockers and other antihypertensive medications may also lead to OH in older 
patients. One study shows beta-blocker monotherapy was associated with more than 
twofold increase in initial OH and more than threefold increase in sustained OH in 
older adults as compared to untreated grade one hypertension [54]. Older patients 
on bed rest are particularly susceptible to OH and appropriate precautions should be 
taken with any recently hospitalized patient.

Carotid sinus syndrome (CSS) should be considered in older patients who pres-
ent with recurrent syncope after a negative diagnostic evaluation [5, 55]. Infrequently, 
patients may report a trigger such as neck turning, a tight collar, or a neck tumor; 
however, patients often report little or no warning prior to the event [55]. CSS is 
defined as syncope with reproduction of symptoms during carotid sinus massage 
(CSM) of 10 s [56]. One study showed the average duration of asystole to cause 
symptoms is 7.6 s and a decrease in systolic blood pressure of 65 mm Hg due to 
vasodepressive effects [57]. CSS typically presents in the older adult with a mean 
age of 75 years, with a male dominance and is thought to be a pathological reflex 
from cardioinhibition via the vagus nerve and sympathetic withdrawal. Conversely, 
carotid sinus hypersensitivity (CSH) is more common in younger patients and is 
defined as a positive response to CSM without symptoms [55].

Atypical causes of syncope should be considered more closely in older patients 
than in younger populations. Pulmonary embolism (PE) may present with syncope 
or other atypical symptoms in older patients and should be considered in popula-
tions with risk factors, unexplained hypoxia or dyspnea [58]. Less common causes 
of syncope, such as mesenteric steal, abdominal aortic aneurysm, and aortic dissec-
tion, are also important to consider in older patients. Syncope secondary to diffuse 
coronary vasospasms has been discussed in a case report as the cause of unex-
plained syncope [59]. The patient’s risk factors, presenting history, medications, 
past medical history, and prior events must be taken into account when determining 
how aggressively to pursue these causes. Yet, once more, older patients may not 
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present with the typical pain or dyspnea that is seen in younger groups. One retro-
spective study with a mean age of 66 years finds that 17% of patients with an aortic 
dissection have no pain on presentation, but 25% of these patients present with 
syncope [60]. Another retrospective study with a mean age of 73.5 years shows 23% 
of patients admitted with a ruptured abdominal aortic aneurysm have syncope as a 
symptom [61].

Sepsis is another life-threatening illness that may manifest as syncope. Realizing 
that older adults may be less likely to mount a fever or express a leukocytosis, syn-
cope may also be one of the few signs of impending sepsis or severe infection 
developing in an older patient.

10.4  Evaluation

As delineated above, determining the etiology of a syncopal event, particularly in 
older adults, can be challenging. Syncope is often transient and can resolve indepen-
dently, without recurrence. Often the event is not witnessed and not remembered by 
the patient, making it difficult to find the specific circumstances that led up to and 
occurred during the syncopal episode [4]. In determining whether the patient expe-
rienced a seizure, stroke, or a syncopal episode, several factors should be considered 
and a careful history taken. Unresponsiveness during syncope is brief, whereas gen-
eralized seizures will often have postictal confusion, and loss of consciousness from 
a stroke is generally not transient.

Therefore, one must first determine whether the patient had a syncopal event. 
Second, one must determine if this syncopal event is dangerous. If the syncopal 
event potentially had a worrisome cardiac etiology, one must decide what evalua-
tion and what immediate therapy are appropriate. Lastly, if this event does not 
appear to be dangerous, one must determine whether the patient can be discharged 
home and define the appropriate follow-up.

The history, physical examination, and ECG have the greatest utility in evaluat-
ing syncope in older patients [62, 63]. To sort out the etiology, the physician must 
obtain the best history from the greatest number of witnesses. Similarly, all syncope 
patients need a thorough physical examination. The patient’s medication list should 
be reviewed for drugs that increase the risk for syncope, including antihypertensive, 
cardiovascular agents, and antipsychotics, as well as recent changes to these medi-
cations that may have influenced the event.

The initial task in an older patient with syncope is to obtain vital signs and deter-
mine the need for immediate stabilization. Most syncope patients who are otherwise 
asymptomatic should have normal or near normal vital signs within minutes follow-
ing resolution of their syncopal event. While the utility of orthostatic vital signs is 
controversial, orthostatics may be helpful in older adults if the syncopal event 
directly follows standing or in any patient thought to be volume depleted [51, 64]. 
To obtain orthostatics correctly, measure the blood pressure in the supine position 
and after 3–5 min of standing. Again, review of the patient’s medication list for 
causative drugs and careful physical examination may help determine risk of 
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volume depletion. Consider comparing the patient’s current blood pressure to the 
baseline blood pressure, as older patients who appear normotensive may actually be 
relatively hypotensive if there is a history of hypertension. However, relative hypo-
tension may be a false positive given the burden of vascular disease in older patients. 
Once more, OH findings should be linked to a patient’s symptoms and syncope his-
tory to help determine relevancy.

Physical examination should include careful auscultation of the heart and lungs 
and palpation of the peripheral arteries. A neurological examination should be per-
formed if there is concern for neurological symptoms or head trauma secondary to 
a fall. There is no clear evidence to support routine stool sampling in syncope. 
However, if there is concern for gastrointestinal bleeding based on history, vital 
signs, or a low hemoglobin/hematocrit, then further testing might be required, 
potentially as an inpatient, if there are signs of an acute bleed. It is also important to 
look at all skin areas to evaluate for trauma or skin infections that may be easily 
missed, particularly if considering a source for sepsis.

Evidence of trauma such as contusions, tenderness, or lacerations from tongue 
biting should be meticulously noted.

10.5  Testing

There is no gold standard against which the results of diagnostic tests can be mea-
sured in syncope [62, 63]. All patients should have basic tests such as an ECG and 
a finger stick glucose test. ECG findings that may suggest a dysrhythmic or con-
cerning cause of syncope include intraventricular conduction abnormalities, Mobitz 
II second-degree or third-degree block, non-sustained VT, prolonged QT intervals, 
bifascicular blocks, sinus pause ≥3 s, or evidence of myocardial infarction. Other 
concerning ECG findings that may be more common in younger patients with syn-
cope include Brugada syndrome, Wolff-Parkinson-White syndrome, hypertrophic 
cardiomyopathy pattern, or epsilon waves. However, studies have shown that an 
ECG will determine the cause of syncope in only 5% of patients [62].

Blood tests such as cardiac enzymes, electrolytes, complete blood count, lac-
tate, blood cultures, and imaging modalities such as head CT, echocardiography, 
and carotid ultrasonography should be guided by history and physical examination 
[65]. Routine blood tests typically only confirm clinical suspicion in syncope as 
they only uncover an etiology in 2% of patients [62]. Specifically, cardiac enzymes 
are of little value if drawn routinely on older patients who are admitted with syn-
cope. Cardiac enzymes should only be drawn if the patient has other signs or symp-
toms suggestive of myocardial ischemia by history such as chest pain, dyspnea, a 
concerning ECG, or an ECG that is uninterpretable for ischemia [66]. Similarly, 
it’s suggested that lactate only be sent if there’s concern for sepsis or mesenteric 
ischemia based on the history and physical examination. Urine and blood cultures 
should be sent if there’s concern for sepsis. Additional studies such as electroen-
cephalography and cardiac stress testing have a low diagnostic use and should not 
be routinely performed [21].
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Studies have shown that telemetry may help determine the etiology of syncope 
in 3–5% of patients and most commonly from causes such as atrial fibrillation or 
bradycardia [67, 68]. There is neither evidence nor consensus on the duration of 
monitoring in the ED for intermediate-risk patients, but many experts suggest at 
least 3 h [31]. If a new murmur is heard on examination, then an echocardiogram 
may be obtained either in the ED or as an inpatient. However, if a patient doesn’t 
have a history of a murmur or an audible murmur on examination, they are unlikely 
to have a valvular etiology of their syncope [26]. An echocardiogram may give a 
diagnosis 2–22% of the time and most often in older patients from aortic stenosis 
[67, 68].

Head CT scans should be limited in older adults to those presenting to the ED 
with syncope and concomitant signs of head trauma, neurologic deficit, or neuro-
logic complaints [32, 69]. It is unlikely that a cerebral vascular event alone will 
cause syncope. However, neurological complaints may be due to head trauma that 
occurred during the syncopal event. All other patients presenting with syncope have 
a low likelihood of having abnormal findings on head CT and do not require a scan 
[65]. In one pilot study, limiting CT scans to patients with neurological signs or 
symptoms, including headache and trauma above the clavicles, or medicating with 
warfarin, would have reduced scans by 56% [65]. Additional studies should be used 
sparingly and based on the initial data, as many tests for syncope in older patients 
have a low diagnostic yield. Choosing tests based on history and examination and 
prioritizing less expensive and higher yield tests may enable a more informed and 
cost- effective approach to evaluating syncope in older patients [65].

A recent study on older individuals demonstrates that 50% of unexplained falls 
in patients with dementia and without were caused by true syncope. This supports 
the idea that that older patients with cognitive impairment can be evaluated in a 
fashion similar to those without cognitive impairments [70, 71].

Finally, a patient’s social situation, coping capacity, and ability to return home 
safely must be considered for any older patient that presents to the ED. An older 
patient may need social or physical support at home, particularly if there is risk of 
recurrent syncope and falls. Discussions with the patient and caregivers as well as 
evaluation of the patient’s ability to ambulate safely should be included in any 
workup.

10.6  Scoring Tools

There are multiple scoring systems that have been developed to guide the evaluation 
of syncope and rationale for inpatient versus outpatient management. Select scoring 
systems are reviewed below.

The consensus from the first international workshop on syncope risk stratifica-
tion in the ED suggests low-risk features include age <40, report of prodrome or a 
trigger, syncope while standing, and prolonged history of similar syncope events 
[31]. The consensus advised that high-risk characteristics include syncope during 
exertion or while supine, chest discomfort, palpitations, concerning cardiac history 
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or ECG, family history of sudden death, anemia, and abnormal vital signs. 
Indeterminate-risk patients are challenging with no clear consensus on manage-
ment. For these patients, further exams and telemetry monitoring in the ED for at 
least 3 h to better determine disposition is suggested [31]. Events during monitoring 
that would indicate admission for further workup include a pause >3 s, ventricular 
tachycardia, high grade AV block, or bradycardia [31].

Another study used four predictors of adverse outcomes in 72 h including a his-
tory of ventricular dysrhythmia, an abnormal ECG in the ED, age older than 
45 years, and a history of congestive heart failure [72]. In patients with none of 
these risk factors, there was no 72 h cardiac mortality, but a 0.7% risk of dysrhyth-
mia [72]. One-year cardiac mortality and dysrhythmia rates range from 7% in 
those with no risk factors to 57% in those with three and 80% in those with four 
risk factors [72].

The San Francisco Syncope Rule (SFSR) was proposed as a tool to predict seri-
ous outcomes of patients with syncope [29]. However, multiple studies have been 
unable to validate this rule [73–75]. Schladenhaufen found low sensitivities and 
specificities of the SFSR specifically for older patients [76]. Thus, SFSR may not be 
applicable to the older ED population.

The Boston Syncope Criteria is an alternative rule to identify ED patients at risk 
for adverse outcomes at 30 days [26]. A large urban university ED study yields a 
sensitivity of 97%, specificity of 62% with a negative predictive value of 99% [33]. 
Risk factors for adverse outcomes include signs of acute coronary syndrome, a car-
diac or valvular disease history, family history of sudden death, signs of conduction 
disease, persistent abnormal vital sign, or profound volume depletion such as with 
gastrointestinal bleeding [26, 33]. Admitting only patients identified by risk factors 
would reduce hospital admissions by 11–48% [26, 34]. Furthermore, high-risk 
patients who present with a benign etiology of syncope or near syncope (vasovagal 
or dehydration) with a normal ED workup would not benefit from hospitalization 
based on risk factors or older age alone [30, 33, 77]. Discharging these patients with 
a benign etiology and negative workup would result in an additional 19% reduction 
in hospital admissions [77].

Age was not used as a criterion for admission with the Boston Syncope Criteria. 
Adverse outcomes in older patients appeared to be related to other comorbidities 
and not age alone. Roussanov similarly finds that new-onset syncope is not an inde-
pendent predictor of mortality in older patients [78]. As age over 65 does not appear 
to be an independent predictor of an adverse outcome following syncope, it is safe 
to discharge older adults with syncope but without other risk factors [79].

The OESIL (Osservatorio Epidemiologico sulla Sincope nel Lazio) score uses a 
two-step approach. The first step includes a history, examination, ECG, hemoglobin 
count, and blood glucose test. If the cause of syncope is inconclusive, further evalu-
ation is recommended in the second step based on if the hypothesized cause of 
syncope is cardiac, neurally mediated, or psychiatric/neurological [80]. One-year 
mortality is predicted to increase as the score increased, with risk factors including 
age greater than 65 years, cardiovascular disease history, an abnormal ECG, or lack 
of prodromes [81].
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The EGSYS is a tool to provide guidance when evaluating for cardiac syncope 
[28]. Risk factors include an abnormal ECG, palpitations, effort syncope, supine 
position, age >64, and lack of precipitating factors or prodromes [28]. Negative 
points are assigned for symptoms indicating non-cardiac syncope, including blurred 
vision, neurovegetative signs or prodromes, and precipitating factors [28].

10.7  Disposition

Successful response to treatment is difficult to predict in older patients [8]. The 
European Heart Rhythm Association survey suggests that there are significant man-
agement differences for patients with syncope, specifically related to hospitalization 
rates [82]. With concern that potentially life-threatening diseases or cardiac causes 
might be the etiology, older patients in particular are frequently admitted to the 
hospital regardless of the most likely etiology, comorbidities, or lack thereof. 
Potential for transient dysrhythmia is likely the most significant issue influencing 
physicians to pursue inpatient evaluations for those patients presenting with syn-
cope of unknown origin. However, recommendations for hospital admission for 
older adults should be based on the potential for adverse outcomes if further evalu-
ation and workup is delayed or thought to be unnecessary [22, 30, 79]. The scoring 
systems discussed above can help guide disposition and rationale for inpatient ver-
sus outpatient management of syncope.

A proposed stepwise approach for syncope evaluation in the ED is as follows: 
First, determine if syncope has occurred. Next, any serious conditions identified 
should be managed appropriately. If the cause is uncertain, patients should be clas-
sified into a low, indeterminate, or high risk of serious outcome [31]. Consider dis-
charge if low risk, admission for high risk and further exams, and monitoring for 
indeterminate risk [31].

Syncope units (SUs) have been recommended by the European Society of 
Cardiology as specialized facilities providing a standardized approach to syncope 
diagnosis and treatment, with a goal of reducing the wide variation in syncope eval-
uation [83]. Anticipated benefits include accurate and efficient diagnoses, specialist 
opinions, shorter length of stays, reduced costs, and access to data for research. 
Unfortunately SUs have not been widely established in Europe, possibly due to 
limited resources and trained specialists, lack of awareness, and complex presenta-
tions of patients [83].

Patients should also be advised not to drive following syncope. A Danish 
cohort study found that the 5-year crash risk following syncope was 8.2% com-
pared with 5.1% in the general population [84]. The risk of injury if syncope 
occurs during work should also be assessed. Most work accidents are classified 
as occurring after a slip, fall, or loss of control, and it can be theorized that occult 
syncope can be the cause of these accidents [85, 86]. One study reports that 6% 
of syncope occurs while at work, yet there are no studies to guide work in high-
risk occupations [21]. Although there is limited data to suggest an appropriate 
length of time, our practice is to advise the patient not to drive or perform 
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high-risk jobs at least until PCP follow-up occurs. As with any patient, discharge 
instructions are useless if the patient lacks the cognitive ability to understand the 
discharge instructions.

If an older adult is discharged from the ED, regardless of etiology, he should 
have close follow-up with his primary care physician (PCP) or cardiologist, ideally 
scheduled prior to discharge. Direct communication between the PCP and emer-
gency team can be particularly useful. The social and home situation must be con-
sidered prior to discharging older patients with syncope. An older patient may need 
social support at home, particularly if there is concern for recurrent syncope and 
falls.

 Conclusions
Assessing and managing syncope in older patients is a daunting task. The vari-
ability of presentations is numerous, the histories are often limited, and the spec-
trum of disease is considerable. Successful interventions center primarily on the 
cardiovascular disorders that cause syncope in older patients. Disposition should 
be based on the results of the initial evaluation as well as risk factors for adverse 
outcomes with associated syncope. With a growing older population worldwide, 
the future rests in creating more directed and expeditious protocols for evaluation 
and testing of syncope patients and increasing public awareness to the nuance of 
worrisome concurrent symptomatology [87].
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Trauma in Older People
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11.1  Introduction

Globally, the population aged 60 or over is the fastest growing [1]. It is expected 
to increase by 45% globally by the middle of the century [1]. The increasing 
number of older individuals among the population is reflected by the increasing 
proportion of hospitalizations in this group [2]. Older patients have a higher 
absolute mortality rate following traumatic injury than younger patients [3]. 
Older age is associated with higher incidence rates of pre-existing comorbidities 
and chronic diseases [4]. The majority of older patients suffer typically from 
blunt trauma; falls from low height are the leading cause [3]. Despite existing 
triage tools, older people are often under-triaged [5, 6]. Delays in transfer of 
less-severely injured, older trauma patients to a regional trauma center can 
result in poor outcomes, including increased mortality [7]. Older adults with 
minor injuries have different injury patterns, higher acuity, and longer length of 
stay and are less often discharged home compared to younger adults [8]. The 
temporary loss of function of an extremity, combined with social isolation, 
often makes it impossible for the patient to continue an independent life. 
Furthermore, impaired cognition affects the capacity of older individuals to 
comprehend, recall, and adhere to treatment recommendations after an injury 
and puts them at risk for further negative health events [9].
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11.2  Resuscitation

Often, physiological changes exist in the cardiovascular system of older patients such 
as decreased beta-adrenergic responsiveness, conduction abnormalities, arrhythmias, 
and hypertension. The increased afterload due to stiffened walls of the arteries leads 
to ventricular hypertrophy, with decreased myocardial compliance and an increased 
reliance on Frank-Starling mechanism for cardiac output. In the non-compliant older 
heart, small changes in venous return will produce large changes in ventricular pre-
load and cardiac output [10]. The primary causes for traumatic cardiac arrest are 
hypovolemia, severe head injury, and hypoxia [11]. The first monitored rhythms in 
cardiac arrest caused by hypovolemia are pulseless electrical activity (PEA) and asys-
tole in the majority of cases, while ventricular fibrillation dominates the mechanisms 
of cardiac arrest in severe head injury [11]. To stop the bleeding and to replace the 
blood loss are the most important steps in the treatment of hemorrhage leading to 
hypovolemia. High volume resuscitations with crystalloid solution though are associ-
ated with high mortality particularly in older trauma patients [12]. Excessive preclini-
cal fluid resuscitation should therefore be avoided. Registry data suggest that a 
restricted preclinical volume therapy is safe in older patients [13]. However, restric-
tion of blood transfusion on the basis of age alone cannot be supported. Survival to 
hospital discharge was demonstrated in older patients receiving massive transfusions 
post trauma, even in the presence of multiple risk factors for mortality [14]. Venous 
lactate-guided therapy of occult hypoperfusion with early trauma surgeon involve-
ment is associated with significantly lower mortality [15, 16].

11.3  Airway and Breathing

In every trauma patient, blockade of the upper airway must be ruled out. Peripheral 
deafferentation combined with decreased central nervous system reflex activity in 
older people increases the risk of aspiration [17, 18]. With increasing age, a decrease 
in elastic tissues and an increase in collagen in the extracellular matrix lead to a loss 
of elasticity [19]. In the upper airway, this causes loss of pharyngeal support, which 
predisposes older people to upper airway obstruction [20, 21]. While loose objects in 
the mouth must be removed, intact dentures should be left in place for assisted ventila-
tion because with teeth or dentures, the bag mask fits better to the face. Although 
limited mouth opening may occur, frail older patients are intubated with a higher suc-
cess rate compared to younger patients [22]. In the lower airway, the reduction in the 
intrinsic elastic recoil of the lung parenchyma leads to smaller airways with a higher 
resistance [21]. Whereas the lung parenchyma loses elastic recoil and becomes more 
compliant, the chest wall becomes stiffer [21]. Older peoples’ ribs are more prone to 
fracture but also to fracture in multiple places [23]. Instability of the chest wall may 
compromise the respiration by pain, lung contusion, and hematothorax/pneumotho-
rax. While the thorax enlarges with age, the diaphragm flattens. This increases the 
work for respiration. The reduced vital capacity, reduced functional capacity, and 
reduced forced expiratory volume lead to a smaller respiratory reserve in frail older 
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patients. As a first measure for all trauma patients, additional oxygen should be 
applied. Because endotracheal intubation may become necessary with the signs of 
inadequate ventilation, the older patient must be closely monitored for altered mental 
status, hypercarbia, acidosis, and respiratory distress. When rapid sequence intubation 
is performed, the doses of the medical drugs applied, which may cause hemodynamic 
compromise, should be adapted. Sedative agents such as propofol, etomidate, benzo-
diazepines, and barbiturates as well as opioids should be decreased by up to 20–50% 
[24–27]. The dose for neuromuscular blocking agent remains unchanged, but 
rocuronium should be applied instead of succinylcholine in case of known or sus-
pected hyperkalemia (burn injuries, prolonged immobility). While good evidence 
exists for safe priming with rocuronium in younger adults, there is some evidence that 
priming should not be applied in older people [28, 29].

11.4  Disability

There are numerous changes with age, which affect the neurological evaluation of 
frail older patients. Neuroanatomical changes include, among others, neuronal 
shrinkage and neuronal loss (loss of brain volume, increase of ventricular size), loss 
of synapses, decreased vascular compliance due to atherosclerosis, and reduced 
number of motor units in the spinal cord (resulting in decreased reflex activity) [30, 
31]. Neurochemical changes, among others, are a reduction of serotonin (linked to 
non-cognitive changes in behavior such as depression, aggression, and sleep distur-
bance) and acetylcholine (associated with memory impairment) [30, 32, 33]. 
Physiological changes include, among others, a decrease in cerebral blood flow 
(more than 25% by age 80), decreased protein synthesis (resulting in neuronal cell 
size shrinkage), and delays in complex pathways (decreasing processing speed) [30, 
34–36]. Cranial nerve alterations are functional deficits of the olfactory nerve (pos-
sible cause for nutritional deficit), presbyopia, senile miosis, decreased lacrimal 
secretion, presbycusis and impaired vestibulospinal reflexes, decreased number of 
taste buds (possible cause for nutritional deficit), and delay in swallowing [30]. 
Further limitation of neurologic function in older people may occur from chronic 
degenerative disease, such as diabetic neuropathy, diabetic retinopathy, or macular 
degeneration. The prevalence of stroke is more than double in the age group of 80+ 
compared to the group of 60–79 [37]. Older patients who have sustained isolated 
severe traumatic brain injury may present with a higher Glasgow Coma Scale (GCS) 
than younger patients [38].

11.5  Exposure

Frailty is a common and important geriatric syndrome characterized by age- 
associated declines in physiologic reserve and function across multi-organ systems, 
leading to increased vulnerability for adverse health outcomes [39]. Older people 
can preserve homeostasis, when they are not stressed, but homeostatic failure 
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occurs, when stress is induced. Frailty in older adults is associated with poor sur-
vival with a dose-responsive reduction in survival per increasing number of frailty 
criteria [40]. The risk of malnutrition is more than four times higher in frail older 
adults compared to non-frail adults [41]. The prevalence of malnutrition varies sub-
stantially depending on the diagnostic measure applied [42]. Malnutrition is an 
independent risk factor for increased mortality in fracture patients [43].

11.6  Clinical Assessment

A thorough history and physical examination should direct all diagnostic and thera-
peutic measurements. To understand the circumstances of trauma is even more 
important in frail older people in the light of the higher number of underlying 
chronic medical conditions. In respect of the sensory changes in older people, medi-
cal personnel must assure that the patient has assistive aids, such as glasses and 
hearing devices. For the surgical decision making, it is crucial to assess the physical 
ability and demands of the patient before trauma. The knowledge of and the adher-
ence to the recent medication are notoriously bad in older patients [44, 45]. Written 
reports from healthcare providers (family doctors, nursing home personnel, home 
care providers) should be sought out. Vital signs show age-related changes. Change 
from an individual reference range may indicate important warning signs and thus 
may require additional evaluation to understand potential underlying pathological 
process [46]. Repeated clinical evaluation is therefore necessary. High suspicion for 
the presence of aggravating factors in terms of an increased perioperative risk or an 
impaired postoperative healing is indicated. Crucial basic decisions concerning 
resuscitation and end-of-life treatment should be addressed with the older patient at 
the very beginning of the hospitalization and documented in the hospital chart. The 
accuracy of surrogate substituted judgment even in the presence of an instructional 
advance directive is challenged by literature [47, 48].

11.7  Imaging

Poor bone quality due to altered bone metabolism and the sequelae of degenerative 
bone and joint diseases make the interpretation of acute changes of the skeleton in 
the older patient by conventional X-ray more difficult. Painful immobilization due 
to undetected sacral fractures or devastating neuronal damage by undetected frac-
tures of the cervical spine are possible consequences of insufficient imaging. Liberal 
use of computed tomography (CT) is therefore warranted.

11.8  Head Injury

Age is a major determinant of outcome after traumatic brain injury [49]. Rate of 
fall-related fatal traumatic brain injury increases and rate of traffic accident-related 
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fatal traumatic brain injury decreases with age [50]. Older fall patients who are at 
their baseline mental status have a low incidence of intracranial injury [51]. The 
best predictor of intracranial injury are physical findings of trauma to the head and 
history of loss of consciousness [51]. Severe head injury in older people carries a 
high mortality owing to associated comorbidities [52]. Preadmission GCS score 
bears a positive correlation to Glasgow Outcome Scale (GOS) [52]. Neurosurgical 
management is associated with the improvement of the prognosis and a decrease in 
the rate of mortality in geriatric traumatic brain injury [49]. However, surgical 
management was not shown to be an effective treatment in older patients with GCS 
scores 3–5 [49].

11.9  Neck and Spine

Frail older patients tend to sustain more upper C-spine fractures than non-frail older 
patients regardless of the mechanisms [53]. Ground level falls or less not only can 
cause isolated C-spine fracture(s) but also lead to other significant injuries with 
intracranial pathology as the most common one in frail older patients [53]. Extreme 
care is warranted in patients with advanced idiopathic skeletal hyperostosis (DISH). 
DISH is associated with age. The clinical outcome of patients with fractures in pre-
viously ankylosed spines, due to ankylosing spondylitis or DISH, is considerably 
worse compared to the general trauma population [54].

11.10  Thorax

Due to the smaller respiratory reserve in frail older people, the control of the 
respiratory situation by repeated clinical evaluation and monitoring and the ade-
quate pain management are even more important. Early mobilization and active 
respiratory physiotherapy should be pursued. The vast majority of rib fractures 
can be treated nonoperatively even in the presence of flail chest [55]. The benefit 
from an epidural analgesia is controversial in literature [56–58]. Surgical rib 
fracture fixation might be indicated in a broader range of cases than is currently 
performed [59]. It was shown to reduce ventilation requirement and intensive 
care stay in a cohort of multi-trauma patients with severe flail chest injury [60]. 
Meta-analyses still lack an adequate number of prospectively randomized par-
ticipants [61]. Since the myocardium is less protected in the older patient due to 
a decreased intercostal muscle mass and a weakened rib cage, blunt cardiac 
injury should be ruled out. Every frail older patient with blunt chest trauma 
should have routine electrocardiogram (ECG) on admission [62]. Normal ECG 
and normal serum troponin-I levels have a negative predictive value of 98% for 
blunt cardiac injury [63]. Advanced age is associated with higher mortality in 
traumatic aortic lesion [64]. Endovascular repair for descending thoracic aortic 
disease was shown to reduce early death, but sustained benefits on survival have 
not been proven [65].
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11.11  Abdomen

Occult abdominal injuries as serious consequences in falls in older patients are rare 
[66]. Nonoperative management of blunt solid abdominal organ injury currently is 
the treatment modality of choice in hemodynamically stable patients, irrespective of 
patient age, with monitoring, serial clinical evaluation, and an operating room for 
urgent laparotomy being available [67, 68]. Early low molecular weight heparin- 
based anticoagulation was not associated with the development of bleeding compli-
cations in patients with blunt solid abdominal organ injuries undergoing nonoperative 
management [69].

11.12  Pelvis

Whereas the incidence of intertrochanteric and femoral neck fractures decline, the 
number of acetabular fractures and pelvic fractures increase in older people [70, 
71]. Pubic rami fractures are frequently associated with concomitant posterior pel-
vic ring injuries, making these injuries more unstable than generally assumed [72]. 
Patients with displaced inferior pubic rami fractures warrant a detailed examination 
of their posterior ring to identify additional injuries and instability [73]. The clinical 
examination proved to be equally effective to CT in detecting posterior pelvic ring 
fractures [74]. Using magnetic resonance imaging (MRI) is beneficial in cases of 
reduced bone density [74]. Low-energy lesions without disruption of the pelvic ring 
may be treated nonoperatively. When pain management is unsatisfactory and/or 
early mobilization is not achieved, conservative treatment has failed. Percutaneous 
iliosacral screw fixation results in a better pain relief, less residual displacement, 
and better functional outcome than conservative treatment of unstable posterior ring 
injuries [75]. The management principles for high-energy traumas should include 
aggressive resuscitation and medical optimization, with surgical care focusing on 
survival without sacrifice of skeletal stability and early mobilization [76]. The deci-
sion for operative vs. nonoperative treatment of acetabular fractures should not be 
justified based upon concern for increased or decreased mortality alone [77]. The 
combination of open reduction and internal fixation combined with total hip arthro-
plasty is a valuable option for the older patient [78, 79]. There is 28% secondary 
conversion rate to hip arthroplasty in the literature for primary open reduction and 
internal fixation of acetabular fractures in older people [80].

11.13  Extremities

The three most common associated extremity injuries with fall in the older patient 
are fracture of the femur, radial fracture, and fracture of the humerus [81]. The num-
ber of peri- and interprosthetic fractures is increasing [82]. The rate of open frac-
tures in patients aged ≥ 80 years is higher than the rate in the patients aged ≥ 65, 
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and the difference is even more pronounced comparing to the patients aged < 65 
[83]. The change in mechanical properties of the skin is believed to account for this 
increased incidence [83]. The pre-existing adverse conditions for wound healing in 
the older patient due to accompanying medical comorbidities may explain, for 
example, the high mortality associated with low-energy open ankle fractures [84]. 
All measures applied should aim for an early functional recovery. The proximal 
fracture of the femur warrants an operative treatment because otherwise the patient 
would have to be immobilized for a long time, and it is challenging to nurse the 
patient without causing pain. For the treatment of the femoral neck fracture, the 
patient’s functional status before trauma in terms of walking capacity, tendency to 
fall, compliance to load removal with crutches, smoking, and degenerative diseases 
must be taken into consideration [85–88]. Data in the literature for the decision 
making of primary hip arthroplasty versus hemiarthroplasty is not conclusive [89]. 
Fragility fractures of the proximal humerus and distal radius are a significant burden 
in terms of loss of independence, inpatient hospitalizations, and prolonged nursing 
home or rehabilitation needs accounting for considerable healthcare costs [90]. 
Despite a small improvement of quality of life, surgical treatment for displaced 
proximal humeral fracture with osteosynthesis or hemiarthroplasty does not signifi-
cantly improve the functional outcomes including Constant score and DASH (dis-
abilities of the arm, shoulder, and hand) [91]. Reverse total shoulder arthroplasty 
taking in account the often present degenerative changes in shoulders may change 
this situation both in terms of function and costs [92]. In the treatment of intra- 
articular distal radius fractures in older patients, there is marginal and inconsistent 
evidence for the superiority of volar angle-stable plate osteosynthesis over closed 
reduction and casting with respect to mobility, functionality, and quality of life at 
12 months [93]. Every older patient with a fracture should be evaluated and treated 
for musculoskeletal frailty including osteoporosis, depending on recent status and 
risk factors [94, 95]. A high burden of subsequent fracture in individuals with nor-
mal bone mineral density and osteopenia and excess mortality particularly for those 
with osteopenia (and osteoporosis) is reflected in the literature [96].

11.14  Special Considerations: Abuse and Neglect

Elder abuse or mistreatment includes psychological, physical, and sexual abuse, 
neglect (caregiver neglect and self-neglect), and financial exploitation [97]. Physical 
signs of intentional actions that cause harm or failure to satisfy the older person’s 
needs include decubital ulcers, skin bruises, or burns [98, 99]. Poor hygiene, bad 
nutritional status, delayed presentation with results from trauma (organized hema-
toma over fracture site), inconsistency of trauma history, or dominant behavior of 
accompanying persons should raise the awareness in the medical personnel about a 
potentially hazardous situation. Caregivers involved should have access to special-
ized social healthcare providers and should be familiar with the local legal 
regulations.
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11.15  Summary

Older and frail patients have an age-associated decline in physiologic reserve and 
function across multi-organ systems, leading to increased vulnerability for adverse 
health outcomes like trauma. In the assessment of the older patient, special allowance 
must be made for the often impaired ability to communicate and age-related changes 
in vital signs. For imaging, liberal use of computed tomography is warranted. The 
surgical decision making should be based on patient’s needs rather than on 
feasibility.
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12Management of Sepsis in Older Patients 
in the Emergency Department

Abdelouahab Bellou and Hubert Blain

12.1  Introduction and Definition of Sepsis

Sepsis and septic shock are common causes of intensive care unit (ICU) admission 
for patients of all ages. The incidence of sepsis in the USA has been estimated at 
751,000 cases per year with overall mortality rates of 28.6% and up to 50% of 
patients developing septic shock [1]. The overall frequency of septic shock was 8.2 
per 100 admissions, and crude mortality in the ICU was 60.1%, declining from 
62.1% in 1993 to 55.9% in 2000 [1].

Detecting sepsis is a challenge in older patients. It has been estimated that up to 
65% of patients who develop sepsis are older patients (defined as age 65 years or 
more) [2]. In a recent ICU cohort study in Europe of 1448 septic shock patients, 
45.9% were aged 70 to more than 80 years (70–<80 years = 29.4%, ≥80 = 16.5%) and 
58.5% came from nursing homes [3]. Data from the ED are rare and approximately 1 
of every 33 adult patients with an infection had a suspected severe sepsis [4]. Wang 
et al. showed in a national survey in the USA that older patients with suspected severe 
sepsis represent 51.6% (65–74 years = 19.8%, ≥75 years = 31.8%) among all severe 
sepsis patient visits in the ED and 16.6% came from nursing home residence [4].

Sepsis is a common disease in the older population, defined as an inflammatory 
response to infection; severe sepsis and septic shock were the more severe clinical 
presentation [5]. In 2016, a group of international experts proposed a new definition 
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named the Sepsis-3 definition [6]: Sepsis was defined as a life-threatening organ 
dysfunction caused by a dysregulated host response to infection. Organ dysfunction 
can be represented by an increase in the sequential [sepsis-related] organ failure 
assessment (SOFA) score of 2 points or more (Table 12.1), which is associated with 
in-hospital mortality greater than 10%. Septic shock should be defined as a subset 
of sepsis in which particularly profound circulatory, cellular, and metabolic abnor-
malities are associated with a greater risk of mortality than with sepsis alone. 
Patients with septic shock can be clinically identified by a vasopressor requirement 
to maintain a mean arterial pressure of 65 mmHg or greater and serum lactate level 
greater than 2 mmol/L (>18 mg/dL) in the absence of hypovolemia. This combina-
tion is associated with hospital mortality rates greater than 40% [8]. In the context 
of sepsis, arterial lactate is higher in non-survivors who are older (65–81 years) and 
is an independent predictor of mortality [9].

In pre-hospital, emergency department, or general hospital ward settings, adult 
patients with suspected infection can be rapidly identified as being more likely to 
have poor outcomes typical of sepsis if they have at least two of the following clini-
cal criteria that together constitute a new bedside clinical score termed quickSOFA 

Table 12.1 Sequential organ failure assessment score (SOFA score)

System Score 0 Score 1 Score 2 Score 3 Score 4
Respiration 
PaO2/FiO2 
mmHg (kPa)

≥400 <400 <300 <200 with 
respiratory 
support

<100 with 
respiratory support

Coagulation 
platelets  
(× 103/μL)

≥150 <150 <100 <50 <20

Liver bilirubin, 
mg/dL 
(μmol/L)

<1.2 1.2–1.9 2.0–5.9 6.0–11.9 >12

Cardio vascular MAP ≥  
70 mmHg

MAP <  
70 mmHg

Dopamine  
< 5 or 
dobutamine 
(any dose)

Dopamine  
5.1–15 or 
epinephrine  
≤ 0.1b or 
norepinephrine  
≤ 0.1

Dopamine  
>15 or epinephrine  
> 0.1b or 
norepinephrine  
> 0.1

CNS Glasgow 
Coma Scale 
scorea

15 13–14 10–12 6–9 <6

Renal 
creatinine,  
mg/dL 
(mol/L), urine 
output, mL/d

<1.2 1.2–1.9 2.0–3.4 3.5–4.9  
(300–440);  
<500

>5; <200

Adapted from Singer et al. [6], Vincent et al. [7]
FIO2 fraction of inspired oxygen, MAP mean arterial pressure, PaO2 partial pressure of oxygen, 
CNS central nervous system
aGlasgow Coma Scale scores range from 3 to 15; higher score indicates better neurological 
function
bCatecholamine doses are given as μg/kg/min for at least 1 h
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(qSOFA): respiratory rate of 22/min or greater, altered mentation (defined by a 
Glasgow score < 15), or systolic blood pressure of 100 mmHg or less [6, 8].

However, recently, Shurpek et al. showed that early warning scores like Modified 
Early Warning Score (MEWS) and the National Early Warning Score (NEWS) 
seem to be more accurate than the qSOFA score for predicting death and ICU trans-
fer in non-ICU patients (Shurpek et al. 2016). These results suggest that the qSOFA 
score should not replace general early warning scores when risk-stratifying patients 
with suspected infection. April et al. showed in a retrospective cohort chart review 
study of ED patients admitted to an ICU with suspected infection that among ED 
patients admitted to an ICU, the SIRS and qSOFA criteria had comparable prognos-
tic value for predicting in-hospital mortality [10]. Moreover, Giamarellos- 
Bourboulis et al. showed that qSOFA score has a low sensitivity for early prediction 
of death as compared to three and more SIRS criteria [11]. Recently, Freund et al. 
in a European ED prospective study showed that qSOFA in patients visiting the ED 
with suspected infection, has a high prognostic accuracy for in-hospital mortality as 
compared to SIRS or severe sepsis [12].

Nevertheless, these recent controversies emphasize the need for prospective and 
multicentric clinical trials, especially in the older population to evaluate qSOFA 
performance. Nevertheless, the qSOFA score might be helpful in non-ICU settings 
(e.g., ED and geriatric units) for recognizing sepsis in a quicker manner, leading to 
more timely treatment, and potentially better outcomes [8].

It has been considered that the older patients have clinical manifestations differ-
ent from the ones observed in middle-age adults during sepsis. The behavior of most 
clinical and laboratory variables suggests a less pronounced response of patients 
above 65 years of age who died 28 days after being diagnosed with sepsis [13, 14]. 
These special considerations must be taken into account when sepsis is suspected in 
older patients. Comorbidity and frailty will certainly impact the diagnostic process 
and the prognosis.

12.2  Epidemiology

There are few data on the epidemiology of sepsis in older people. Angus et  al. 
reported an annual incidence of severe sepsis of 3 cases/1000 population, which is 
more than 100 times greater than the incidence among those between 5 and 14 years 
of age (0.2/1000  in children to 5.3/1000  in patients aged 60–64  years and 
26.2/1000  in patients ≥85) and that mortality increased from 10% in children to 
26% in patients 60–64 and 38% in those ≥85 [1, 15]. Martin et al. reported a similar 
annual incidence of sepsis (2,4 cases/1000 population) and found that incidence of 
sepsis (all cases, not limited to severe sepsis) likewise increased exponentially 
across all adult ages, and this increased incidence was around 20% more in older 
population as compared to younger patients, with a case fatality rate of 27.7% for 
those >65 versus 17.7% for those <65 (Martin et al. 2006).

European countries have similar rates of sepsis [3, 16]. Two thirds of septic 
patients hospitalized are represented by older patients (Martin et al. 2006, [17–21]) 
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and 84% of those who were managed in the ED will be hospitalized with only 12% 
admitted in the ICU [22].

12.3  Causes of Sepsis

Pneumonia is the most common cause of infection in all ages, followed by intra- 
abdominal and urinary tract infections [1, 23–25]. In older patients, the most fre-
quent infection site is respiratory tract, followed by genitourinary infections (Martin 
et al. 2006, [4, 6, 26, 27]). Blood and site cultures are negative in one third of cases 
[1, 24, 28, 29].

Classically, Staphylococcus aureus and Streptococcus pneumoniae are the most 
frequent Gram-positive pathogen isolated from cultures, and Escherichia coli, 
Klebsiella species, and Pseudomonas aeruginosa predominate among Gram- 
negative isolates [24, 29–31]. Gram-negative pathogens are more frequently iso-
lated in older patients probably because of frequent hospitalizations and procedures, 
which lead to antibiotic resistance (Martin et al. 2006, [26, 32, 33]).

12.4  Pathophysiology

The pathophysiologic mechanisms that underlie the process of aging on the immune 
system are complex and multifactorial. The immune system in the older population 
is in a state called immunosenescence, characterized by impairment of cell- mediated 
and humoral immune responses [35]. However, aging does not necessarily lead to 
an unavoidable decline in immune function. Some authors think that it is better to 
use the concept of “senescent immune remodeling” (Dewan 2012).

Aging is characterized by a chronic inflammatory status with increased pro- 
inflammatory cytokines, such as IL-6 and TNFα, which create oxidative stress and 
decrease cellular antioxidant capacity. So, alterations of inflammatory responses 
that occur in aging are responsible for the increased susceptibility of older people to 
infectious diseases. Sepsis is composed by hyperinflammation in the acute phase 
followed by immunosuppression.

There are functional changes in both cell-mediated immunity and humoral 
immune responses with age, which contribute to the increased incidence of infec-
tion in older patients. Within the adaptive immune system, B cell and plasma cell 
populations and generation of naïve T cells gradually decrease with aging [34]. It 
was recently found that older patients with a decreased IgM production might be 
more susceptible to infection by Gram-negative bacteria and fungi [37]. Impaired 
humoral immunity with increased exhausted B cells and insufficient immunoglobu-
lin M production may be a critical immunological change in sepsis [37].

Older patients have decreased number of immunocompetent T cells [38], which 
are mostly represented by memory T cells [35, 39, 40]. In response to antigens, these 
memory cells cannot proliferate normally with low expression of co-stimulatory mol-
ecules, which reduce the activation of mitogen-activated protein kinase [35, 39].
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Serum IL-6 levels in septic older patients are persistently high as compared to 
young patients [38]. This excessive inflammation continues during the early phase 
of sepsis, and it was observed a persistent inflammation and T-cell exhaustion in 
older patients after sepsis with a high mortality compared to younger patients [35, 
38–44]. Severe sepsis and mortality are associated with higher levels of pro- 
inflammatory markers; however, few clinical studies have compared sepsis-induced 
cytokine responses in young and older patients. Kale et al. reported no age-related 
difference in inflammatory markers IL-6, TNFα, or IL-10 at admission or over the 
first week of hospitalization in patients with community-acquired pneumonia; how-
ever, IL-6 levels at discharge were significantly higher in older patients suggesting 
an age-dependent delay in resolution of inflammation [45].

Genomic studies have detected several genes whose expression could be used to 
differentiate immune responses of the older patients from those of young people, 
including genes related to oxidative phosphorylation, mitochondrial dysfunction, 
and TGF-β signaling. These studies identified major molecular pathways that are 
affected in older patients during sepsis and could play a role in worsening outcomes 
compared with young people with sepsis [46].

During sepsis, there is a hyperactivation of the coagulation cascade inducing 
microvascular thrombosis responsible of hypoperfusion [47, 48]. Coagulation 
abnormalities play an important role in the pathophysiology of sepsis. Kale et al. 
suggested older patients might have a more exaggerated response to similar levels 
of inflammatory and thrombotic factors, which influences the development of organ 
dysfunction [45].

Finally, the severe myocardial depression observed in sepsis and induced by 
mediators released during the inflammation phase increases mortality [49–51].

12.5  Risk Factors of Sepsis in Older Patients

Sepsis awareness is essential and includes identification of population-focused risk 
factors, recognition of clinical signs and symptoms, and timely implementation of 
interventions. Previous comorbid conditions are commonly associated with 
increased susceptibility to sepsis and organ dysfunction [1, 18, 32, 44, 52]. Other 
factors are involved such as poor functional status, frailty, polypharmacy, malnutri-
tion, and nursing home residence [53].

Recurrent hospitalizations with exposure to instrumentation and procedures, 
such as urinary catheterizations and a higher rate of complications throughout their 
hospital course, are also identified as a risk factor for sepsis, particularly in the pres-
ence of compromised immunity [54–56].

Old age itself is an independent risk factor for predisposition to sepsis by 
increased colonization by Gram-negative organisms, which may be multidrug resis-
tant (Martin et al. 2006, [52]). In the USA, up to one third of patients at 80 years of 
age reside in long-term care facilities where bacterial flora demonstrates a level of 
resistance higher than that seen in the community [32]. In the UK, Marwick et al. 
found that residence in a long-term care facility was associated with a higher 
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prevalence of resistant organisms [57]. However, to live in a residence place was not 
an independent factor of 30-day mortality. Marwick et al. recommend that antibiotic 
therapies active against resistant organisms, guided by local resistance patterns, 
should be considered for all older patients admitted with sepsis regardless of their 
place of residence [57].

It is recommended that assessment of older patients should include functional 
status (see Chap. 6). Preadmission functional status is much more important than 
comorbid illness and has been found to be an independent predictor of poor out-
come in older patients [58, 52]. Wester et al. noted that non-specific functional dete-
rioration, such as reduced ability to complete daily tasks, might be the only symptom 
of sepsis [54]. Additional evidence reported by Nasa et al. [52] identified preadmis-
sion functional status as an independent predictor of outcome in older patients [54, 
59].

Older people present unique pathophysiological characteristics that confer a 
great complexity, so in the face of any stressful event, injury, or a critical illness as 
sepsis, they are less able to meet the increased physiological demands because there 
is a reduction or a delay in the implementation of compensatory mechanisms, due 
to a reduction of organic functional reserve. The concept of frailty, as a state of 
vulnerability to adverse outcomes in which multiple body systems gradually lose 
their built-in reserves is becoming more and more essential in the management of 
older patients in the ED and should be assessed during disease conditions. Frailty is 
common in critically ill older patients and is independently associated with increased 
mortality and greater disability [60, 62]. Future studies should explore routine 
screening for clinical frailty in critically ill older patients.

A reliable biomarker for the prognosis of sepsis is critical. Thus far, there are no 
such biomarkers available for sepsis [61]. SOFA and abbMEDS (abbreviated mor-
tality in emergency department sepsis) scores were effective in predicting ICU 
admissions and the death of older sepsis patients in the ED, but biomarkers such as 
procalcitonin, IL-10, IL-6, and IL-5 although effective in predicting ICU admission 
were not effective in predicting death of older patients [63].

Recently, it was shown that the GYM (Glasgow < 15, tachypnea > 20, comorbid-
ity charlson index ≥ 3) score showed better capacity than the classic and the modi-
fied sepsis criteria to predict 30-day mortality in older patients attended for infection 
in the ED [64].

12.6  Clinical Presentation and Diagnosis

Although sepsis is a serious life-threatening disease its recognition is often difficult. 
In addition to the difficulties of the diagnosis of sepsis in older patients, a clear his-
tory may not be available in many patients because of pre-existing dementia or 
prevalent delirium. It could be also difficult to obtain samples of blood, sputum, 
body fluids, or tissue from patients who are cognitively impaired, debilitated, 
 dehydrated, or frail [65].
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The decrease in the acuity of symptoms and delay in presentation can make 
the diagnosis of sepsis difficult. The clinical presentation in older patients is dif-
ferent than in younger patients. The initial inflammatory response of infection, 
which normally produces symptoms and signs of sepsis, are blunted or may be 
absent in older patients, while later presentation may be very severe [67] with 
rapid progression to septic shock [29, 32, 35, 43]. Unfortunately, the findings 
reported in Table 12.2 can also be present in noninfectious diseases making the 
diagnosis difficult ([32, 65, 66, 67, 69, 70]) (see Chap. 8).

It has been shown that the febrile response may be blunted in up to 47% of older 
septic patients [71]. Although, fever is a cardinal sign of infection, its absence in 
older patients is frequent and may delay the diagnosis and the initiation of appropri-
ate antimicrobial therapy [71]. However, 40% of the afebrile nosocomial bactere-
mias of older patients occurred in those who were receiving antibiotics [71, 72]. 
Neither chills are always observed and are reported in only 35% of older patients, 
with a lower prevalence than younger patients [73]. Site of measurement of tem-
perature can influence the results, sublingual temperature readings detect one third 
of fevers, and rectal temperature measurement will detect fever in up to 86% of 
infected patients [74]. Another explanation could be that in older patients, pathways 
involved in thermoregulation are impaired (Yoshikawa and [68, 75]). Hypothermia, 

Table 12.2 Clinical presentation of sepsis in older patients

Possible chief complaints 
found in any infectiona Findings with specific infectionsb

Change in cognition (e.g., 
delirium/agitation)
Falls
Lethargy
Anorexia
Failure to thrive
Change in baseline body 
temperature

Bacteremia
Dyspnea, confusion, falls, hypotension
May be afebrile
Pneumonia
Tachypnea
May be afebrile
Cough and sputum production may be absent
Intraabdominal infection
Anorexia
May be afebrile
Peritoneal signs may be absent
Meningitis
Confusion, altered consciousness
Stiff neck may be absent
Tuberculosis
Weight loss, lethargy
Failure to thrive
May be afebrile
Urinary tract infection
May occur without dysuria, frequency, flank pain, or fever

Adapted from Norman [68]
aThe first column shows chief complaints that could be observed in any infection
bThe second column shows symptoms and signs that could be observed during specific infections
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which can be observed during the first 24 h of presentation, independently predicts 
hospital mortality in older septic patients [76].

The cardiovascular system may have a limited or absent compensatory 
response to inflammation after an infectious insult, and the febrile response and 
recruitment of white blood cells may be blunted because of immunosenescence 
in aging. Older patients are more likely than young patients to present with 
polymorphonuclear lymphocyte counts of <2000 lymphocytes/mm3. In the pres-
ence of serious infections, approximately 60% of older patients will exhibit 
leukocytosis; however, its absence does not rule out an infection [77]. Three of 
the four hallmark responses (temperature, heart rate, and white blood cell count) 
to systemic inflammation may be diminished in older adults as compared with 
younger adults [2]. Recently, Valencia et  al. showed that the course of most 
clinical and laboratory variables suggests a less pronounced response of patients 
above 65 years of age who died 28 days after being diagnosed with sepsis [13, 
14]. Finally, most studies evaluate the ability of an isolated biomarker result to 
predict infection, whereas biomarkers probably will have the most value if com-
bined with data from history, physical examination, imaging, and other labora-
tory testing.

In a model to predict bacteremia in emergency room patients, both PCT and CRP 
were included along with other clinical variables, and in doing so, the area under the 
curve was improved from 0.639 (CRP) and 0.737 (PCT) to 0.854 when biomarkers 
and clinical variables were combined [78].

Table 12.3 summaries the classical criteria for the diagnosis of sepsis [79, 80]. 
The major limitation is the absence of criteria for the specific subpopulation of older 
patients.

12.7  Management of Sepsis in Older Patients in the ED

The Surviving Sepsis Campaign (SSC) includes special guidelines for adults and 
pediatric patients on the basis of physiologic differences, but there are no special 
considerations on physiologic differences in older patients. Nevertheless, the man-
agement of sepsis and septic shock in older patients should follow the recommenda-
tions of the SSC guidelines [80], although they are not very specific for the older 
population as they fail to take the physiology of aging into consideration. Sepsis 
resuscitation and management bundles should be started early and have been shown 
to improve survival.

The SSC emphasizes two bundles of care. The initial bundle is focused on resus-
citation to restore the impaired tissue perfusion and oxygenation. This is to be 
accomplished in the first 6 h of presentation. The second bundle is focused on fur-
ther management and is to be accomplished in the ICU. Although excellent, the 
Surviving Sepsis Campaign guidelines are not very specific for older patients with 
sepsis and septic shock. The principles of management used in younger adults are 
used in older patients, including early antimicrobial therapy and source control, 
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early resuscitation, and the use of low tidal volume during mechanical ventilation. 
Clinical conundrums that complicate clinical course of sepsis in older patients such 
as cardiac heart failure/atrial fibrillation, antibiotic resistance, chronic kidney dis-
ease/acute kidney injury, dysglycemia, malnutrition, ambulatory dysfunction, delir-
ium, dementia, and polypharmacy need to be addressed [81].

Hepner et al. showed in a pre-/post-intervention study conducted in older patients 
that the implementation of SSC guidelines decreases the ED length of stay, mortal-
ity, and improved initial appropriate therapy [82]. Moreover, an international multi-
centric study from 62 countries with severe sepsis (now termed “sepsis” after the 
Sepsis-3 definition or septic shock) showed a 36–40% reduction of in-hospital mor-
tality with compliance with either the 3- or 6-h SSC bundles [83]. The SSC strongly 
recommends the implementation of a continuous performance improvement strat-
egy of sepsis care.

Palomba et  al. showed recently that early resuscitation in older patients com-
pared to younger patients was not associated with increased in-hospital mortality 
[84].

Table 12.3 Diagnostic criteria for sepsis

Infection, documented or suspected, and some of the following:
General variables
Fever (>38.3 °C)
Hypothermia (core temperature < 36 °C)
Heart rate > 90/min or more than two SD above the normal value for age
Tachypnea
Altered mental status
Significant edema or positive fluid balance (>20 mL/kg over 24 h)
Hyperglycemia (plasma glucose >140 mg/dL or 7.7 mmol/L) in the absence of diabetes
Inflammatory variables
Leukocytosis (WBC count >12,000 μL−1), leukopenia (WBC count <4000 μL−1), normal WBC 
count with greater than 10% immature forms
Plasma C-reactive protein more than two SD above the normal value
Plasma procalcitonin more than two SD above the normal value
Hemodynamic variables
Arterial hypotension (SBP <90 mmHg, MAP <70 mmHg, or an SBP decrease >40 mmHg in 
adults or less than two SD below normal for age). In older patients, arterial hypotension could 
not follow guidelines criteria because of chronic hypertension
Organ dysfunction variables
Arterial hypoxemia (PaO2/FiO2 < 300)
Acute oliguria (urine output <0.5 mL/kg/h for at least 2 h despite adequate fluid resuscitation)
Creatinine increase >0.5 mg/dL or 44.2 μmol/L
Coagulation abnormalities (INR >1.5 or aPTT >60 s)
Ileus (absent bowel sounds)
Thrombocytopenia (platelet count <100,000 μL)
Hyperbilirubinemia (plasma total bilirubin >4 mg/dL or 70 μmol/L)
Tissue perfusion variables
Hyperlactatemia (≥2 mmol/L)
Decreased capillary refill or mottling

Adapted from Dellinger et al. [79] and Rhodes et al. [80]
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12.7.1  Initial Resuscitation in the ED

Administration of fluids can be a challenge in older patients with systolic and dia-
stolic dysfunction. Chronic heart failure and chronic kidney disease are usually 
coexistent in older patients thus exacerbating the electrolyte imbalance [81]. One 
of the challenges of treating septic shock is the measurement of intravascular vol-
ume and oxygen delivery during fluid bolus therapy. This is of particular impor-
tance in older patients with sepsis, who are at high risk of fluid overload. Lung 
ultrasound is routinely used in the ED and can be helpful in detecting pulmonary 
edema during fluid resuscitation. Protocol-based fluid resuscitation of patients with 
severe sepsis and septic shock with the noninvasive cardiac output monitor and pas-
sive leg- raising maneuver did not result in better outcomes compared with usual 
care [3].

The SSC guidelines 2017 recommend at least 30 mL/kg of IV crystalloid fluid be 
given within the first 3 h [80]. Many patients will probably require more fluid than 
this, and for this group, further fluid could be given in accordance with functional 
hemodynamic measurements. Detailed initial assessment and ongoing reevaluation 
of physiologic variables describing the patient’s clinical state (heart rate, blood 
pressure, arterial oxygen saturation, respiratory rate, temperature, urine output, and 
others as available) are essential. These parameters could be a challenge in older 
patients who show physiological changes at the baseline. Echocardiography has 
become more and more available in the ED and allows a more detailed assessment 
of the causes of the hemodynamic issues in older patients.

Previous SSC guidelines have recommended a protocolized quantitative resusci-
tation known as the early goal-directed therapy (EGDT), which was based on the 
protocol published by Rivers [85]. EGDT was recommended as the gold standard of 
the resuscitation bundle in the management of severe sepsis and septic shock in both 
young adults and older patients [79]. This recommendation described the use of a 
series of “goals” that included central venous pressure (CVP) and central venous 
oxygen saturation (ScvO2). It was shown that EGDT was effective in older patients 
[86]. Recently, this approach has been challenged following the failure to demon-
strate a mortality reduction in three randomized clinical trials published in 2014 and 
2015 showing that the application of a strict EGDT protocol did not lead to an 
improvement in mortality and is not superior to usual care [87–89].

The addition of continuous ScvO2 monitoring and strict protocols did not 
improve outcomes in the EGDT group [87]. Insertion of central vein catheters 
became not systematically required in all patients with sepsis including older 
patients. Because of these recent data, the SSC guidelines 2017 don’t recommend 
EGDT in the management of sepsis and septic shock. It was previously proposed 
that the monitoring of the ScVO2 should be replaced by the monitoring of lactate 
and lactate clearance [90–92]. Because lactate is a standard laboratory test, it may 
serve as a more objective marker for tissue perfusion as compared with physical 
examination or urine output. In addition to being a non-specific test and produced 
from different source, lactate may not be as sensitive test as is commonly thought. 
In mesenteric ischemia and sepsis, a normal lactate level could be interpreted as 
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reassuring, but it could be a false reassurance. Dugas et  al. showed that 45% of 
patients in vasopressor-dependent septic shock did not increase lactic acid level 
initially, but the mortality remained high [93].

Regardless of the source and its performance, increased lactate levels are associ-
ated with worse outcomes. Jones et al. showed that high clearance of lactic acid is 
an independent factor for survival in sepsis [91]. A reduction of the clearance of the 
lactate >10% in 2 h is considered to be comparable to achieving or maintaining a 
ScvO2 > 70% [92]. Five RCTs showed a significant reduction in mortality in lactate- 
guided resuscitation compared to resuscitation without lactate monitoring [91, 94, 
95, 96, 97]. In a recent meta-analysis, EGDT was associated with a higher mortality 
rate as compared to the early lactate clearance group [98]. Serial lactate monitoring 
is associated with an increase in crystalloid administration, resuscitation interven-
tions, and improved clinical outcomes in ED patients with sepsis, and septic shock 
suggesting that serial lactate monitoring, targeting a reduction in lactate levels to 
normal, is a generalizable resuscitation target in the ED [99]. However, two meta-
analyses demonstrate moderate evidence for reduction in mortality when an early 
lactate clearance strategy was used, compared with either usual care or with a 
ScvO2 normalization strategy [100, 101].

Nevertheless, del Portal et al. showed that higher ED lactate values are associ-
ated with increased mortality in ED-admitted older patients, in the presence or 
absence of infection [9, 102, 103].

Finally, if despite an adequate fluid resuscitation and a lactate ≥  2  mmol/L, 
which define septic shock according to the Sepsis-3 definition, vasopressors are 
needed. Norepinephrine is recommended as a first choice because of its vasocon-
strictive effects, and little change in heart rate with less increase of stroke volume 
compared with dopamine [80]. In some patients with persistent hypoperfusion, 
other vasopressors, e.g., vasopressin, epinephrine, or dobutamine, can be added to 
norepinephrine.

Once again, the SSC guidelines don’t give special considerations on vasopres-
sors use in older sepsis patients.

12.7.2  Source Control and Antimicrobial Treatment

Early source control of infection and appropriate antimicrobial treatments are the 
two vital components of the management bundle of the surviving sepsis guidelines 
[80]. Pharmacokinetic and pharmacodynamic parameters (e.g., renal function, body 
mass) should be well documented when starting antimicrobial drugs [104, 105]. 
The initial bolus dose should be kept to get maximal therapeutic dose [104, 106]. 
Inadequate initial antibiotic therapy is independently associated with increase mor-
tality [106, 107]. The early institution of antibiotics decreases significantly mortal-
ity, also in older patients [106–114].

Empirical antibiotic therapy should be initiated within 1 h of the recognition of 
sepsis, after sample collections of blood and other suspected sites of infection are 
obtained for culture. The SSC guidelines 2017 give all details on the antimicrobial 
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therapeutic strategy (e.g., type of antibiotics, type of combination, duration, etc.) 
(see [80]).

12.7.3  Glycemic Control

The risk of hypoglycemia is common in older septic patients, and therefore, the 
target of an upper blood glucose ≤180 mg/dL seems to be safe [80].

Aggressive hyperglycemia control is more a focus in the ICU rather than in the 
ED.  But severe hyperglycemia must be treated as soon as it was observed. 
Hyperglycemia is an independent risk factor for death in sepsis. During the manage-
ment in the ED, glycemia must be controlled to detect hyperglycemia and 
hypoglycemia.

12.7.4  Other Treatments

The other issues concerning the care of older patients with sepsis and septic shock 
may include the use of corticosteroids, mechanical ventilation, sedation and analge-
sia, prophylaxis for deep vein thrombosis, and stress ulcer prophylaxis are more 
ICU considerations or geriatric and medicine wards (see [80]).

12.7.5  In Summary

The SSC guidelines 2017 recommend the following principles for the management 
of sepsis and septic shock in adult patients:

 1. To identify sepsis and septic shock according to the new Sepsis-3 definition.
 2. To start antimicrobial therapy within 1 h after the suspicion of sepsis or septic 

shock. It is recommended that appropriate routine microbiologic cultures 
(including blood) should be obtained before starting antimicrobial therapy. It is 
also recommended that the source control should be done without delay.

 3. To start fluid resuscitation with 30 mL/kg of IV crystalloid fluid administered 
within the first 3 h.

 4. EGDT is not recommended, but blood lactate should be monitored as a marker 
of hypoperfusion for the evaluation of the treatment efficiency.

 5. If the fluid resuscitation is not efficient, vasopressors should be used and norepi-
nephrine is the first choice recommended with a target of 65 mmHg mean arterial 
blood pressure.

 6. If mechanical ventilation is needed a target tidal volume of 6 mL/kg is recom-
mended in patients with sepsis-induced acute respiratory distress syndrome.

Figure 12.1 shows a suggested algorithm for the management of sepsis for older 
patients in the ED.
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12.8  Prognosis and Outcomes

When compared with younger patients with a diagnosis of sepsis, those older than 
65 years were 13 times more likely to develop sepsis and had a twofold risk of 
death from sepsis [113]. Mortality increases with increasing age and the highest 
mortality is observed in older patients more than 85 years of age [19, 67, 115, 
116].

Clinical approach: geriatric assessment (eg. frailty), risk factors, comorbidities, medications, medical
history (past and recent) and examination. Immediate resuscitation must be started in case of life-
threatening situation. This approach should be done simultaneously with the recommended care bundle
(e.g. antibiotics, fluids resuscitation…).

Suspicion of infection in older patients in the ED

Quick-SOFA³2

Yes No

SOFA³2 No

Yes

Yes
No

1- Measure blood lactate level, CBC and
 platelets, creatinin, electrolytes, C
 Reactive Protein, bilirubine and liver
 function, PT, fibrinogen, TTT, procalcitonin
2- Obtain blood cultures (and collection of
 samples of suspected infected sites)
3- Administer broad spectrum antimicrobial
 therapy within 1 hour
4- Administer 30 mL/kg crystalloid within
 the first 3 hours 

Vasopressors (norepinephrine) required
after adequate fluid resuscitation and

Lactate ≥ 2 mmol/L

Monitor clinical conditions
Reevaluate for possible sepsis

if clinically indicated

Monitor clinical conditions
Reevaluate for possible sepsis

if clinically indicated

Sepsis

Septic
Shock

Hospitalisation
(Intensive Care Unit)

- PaO2/FI02
 ratio
- Glasgow coma
 scale score
- Mean Arterial
 Pressure
- Vasopressors
 (type and dose)
- Serum
 creatinine,
 urine output
- Bilirubin
- Platelets

-Respiratory rate > 22/min
-Altered mental status
-Systolic blood pressure
≥100mmHg

Organ dysfunction

Continue the fluid resuscitation
Monitoring of:

lactate, hemodynamic parameters MAP, HR, RR, GS

Hospitalisation

Fig. 12.1 Suggested algorithm for the management of sepsis in older patients in the ED. The new 
revision of the definition of sepsis is included. MAP mean arterial blood pressure, HR heart rate, 
RR respiratory rate, GS Glasgow score
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Older patients with sepsis and septic shock have a high mortality from 50% to 
60%, 1.3–1.5 times higher than younger patients (Martin et al. 2006, [19, 117]). In 
addition to increased mortality rates, older sepsis patients die earlier during hospi-
talization (Martin et al. 2006, [1, 19, 21, 54]).

Poor prognosis factors have been identified as the presence of shock, elevated 
serum lactate levels, and presence of organ failure [117]. In a study evaluating 
long- term mortality in older sepsis patients surviving at 3 months post-sepsis, 
an overall mortality rate of 55% with a 30.6% 1-year morality rate and a 43% 
2-year mortality rate were observed [118]. It was noted that congestive heart 
failure, peripheral vascular disease, dementia, and diabetes were most associ-
ated with long-term mortality in older patients with post-sepsis [118]. Detection 
and early efficient treatment of associated diseases could improve survival in 
sepsis in older patients.

Older sepsis survivors often require additional care in long-term nursing facili-
ties or rehabilitation after hospitalization to regain functional status. It was shown 
that 76% of those that survive were less likely to return home after hospital dis-
charge and require continued care [118]. A larger study by Iwashyna et al. [119] 
found that older patients who survived severe sepsis were more likely to have new 
cognitive impairment and functional decline compared with those with non-sepsis 
admissions. However, Meurer et al. showed that among survivors, functional status 
measured by ADL and IADL deteriorated in these activities in some patients, and in 
others, they were not altered [120].

The impact of the SSC guidelines on older adults with sepsis and septic shock 
has not been extensively evaluated. Data on prognosis factors and outcomes in older 
patients are still needed.

12.9  Conclusion and Key Points

Sepsis is a frequent medical condition diagnosed in older patients managed in the 
ED, and the incidence is continuously increasing. This is related to the increase of 
older population, the specific immunosenescence state combined with the increase 
of frailty, and comorbidity.

The majority of ED older patients with sepsis will be hospitalized, and mortality 
is significantly higher than young sepsis patients. Aging is accompanied by a 
reduced tolerance to physiological stress, which contributes to increased vulnerabil-
ity to critical illnesses in old age.

Given the limited functional reserve in older patients, it is even more essential to 
identify sepsis promptly and implement appropriate interventions (early antimicro-
bial treatments, infection source control, fluid resuscitation) in this population.

Early management time in the ED is critical for the administration of the appro-
priate and empirical antimicrobial treatment within 1 h and the start of the initial 
resuscitation and the care bundle. This target objective could be difficult to obtain 
because of the atypical clinical presentation of older patients with sepsis and the 
absence of specific markers.
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The SIRS was removed from the definition of sepsis and replaced by the quick-
SOFA and the SOFA scores, which are easy to use in the ED and can help to identify 
sepsis and septic shock patients. However, prospective multicentric studies are 
needed to confirm the accuracy of these scores in the ED.

The monitoring of the ScVO2 is not recommended in the ED, and the monitoring 
of blood lactic acid level and the clearance of lactic acid can be used for the mea-
surement of the effect of the treatment in older patients.

Despite the tremendous efforts made by the Surviving Sepsis Campaign, the 
mortality of sepsis remains high in older patients, and there is a need for new strate-
gies of prevention and treatment of infections and early detection of sepsis. 
Implementation of sepsis guidelines has proven effective for younger and older 
adults [80, 82, 86, 121], although geriatric considerations and age-related adjust-
ments may be necessary.

Best practice protocols require a comprehensive knowledge of age-related 
changes and atypical presentations of illness in sepsis, which represent a new and 
exciting area of research.
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Cognitive Impairment in Older People 
Presenting to ED

Chris Miller, Elizabeth Teale, and Jay Banerjee

13.1  What Is Cognitive Impairment?

Cognitive impairment (CI) is an umbrella term to describe acquired conditions affect-
ing memory, attention, arousal, executive functioning, language and perception. 
Dementia is ‘a syndrome due to disease of the brain, usually of a chronic or progres-
sive nature, in which there is disturbance of multiple higher cortical functions, includ-
ing memory, thinking, orientation, comprehension, calculation, learning capacity, 
language, and judgement’, whilst delirium is ‘an aetiologically non-specific organic 
cerebral syndrome characterized by concurrent disturbances of consciousness and 
attention, perception, thinking, memory, psychomotor behaviour, emotion, and the 
sleep-wake schedule’. Delirium primarily affects consciousness (arousal and atten-
tion) with additional deficits in other cognitive domains. Although they commonly 
co-exist, delirium and dementia are distinct conditions. Patients who have a pre-exist-
ing diagnosis of dementia are at particularly high risk of developing delirium during 
times of physiological stress, as are those with older age, co-morbid illness, severity 
of medical illness, infection, ‘high-risk’ medication use (such as anticholinergic 
drugs), diminished activities of daily living, immobility, sensory impairment, urinary 
catheterisation, urea and electrolyte imbalance and malnutrition.

C. Miller (*)
Department of Geriatric Medicine, University Hospitals of Leicester NHS Trust, Leicester, UK
e-mail: christopher.miller@uhl-tr.nhs.uk 

E. Teale 
Emergency Medicine, University Hospitals of Leicester NHS Trust, Leicester, UK

J. Banerjee 
Emergency Medicine, University Hospitals of Leicester NHS Trust, Leicester, UK 

Department of Health Sciences, University of Leicester, Leicester, UK

13

mailto:christopher.miller@uhl-tr.nhs.uk


200

Delirium, either alone or in conjunction with a pre-existing dementia, may result 
in the common emergency department presentation of ‘increased confusion’. 
Delirium has been shown to be an independent predictor of morbidity and mortality 
associated with poor outcomes in respect of increased rates of institutionalisation, 
development of dementia, functional decline, prolonged hospitalisation and higher 
healthcare expenditures. It is important to distinguish between delirium, dementia 
and delirium superimposed on dementia as early as possible in the patient pathway 
to ensure that investigation and management is patient centred, appropriate and 
timely. This process should begin in the Emergency Department.

13.2  Why Is It Important to Detect Cognitive Impairment 
in the ED?

Missing cognitive impairment in the ED is associated with poor outcomes [1, 2]. It 
represents a missed opportunity to trigger community assessment processes and 
access to support services. This may impact on ability to manage safely at home. 
People with cognitive impairment may be unable to communicate need, and this 
makes for a poor patient experience. There is a clinical need to identify the precipi-
tating factors that could be addressed and lead to the development of an appropriate 
plans or update existing plans. It is important to distinguish delirium from dementia 
or delirium on dementia and not to assume all cognitive impairment is chronic. 
However, this requires access to information and can be challenging during out of 
hours in unaccompanied older people attending EDs.

13.3  Epidemiology

On average, between 7 and 20% of patients presenting to EDs over the age of 
65 years do so with a delirious episode [3]. However, studies report delirium is a 
commonly missed diagnosis in this setting (over 43–75% of cases undetected). 
Unfortunately, delirium under detection is not limited to the ED; up to 94% of 
patients presenting with delirium not recognised in ED will remain undiagnosed or 
unrecognised throughout a patient’s admission [4].

Hypoactive delirium is particularly poorly detected, and despite the high co- 
prevalence of delirium and dementia (50% of cases of delirium have coexisting 
dementia), detection of delirium superimposed on dementia is particularly challeng-
ing. This contributes to inadequate diagnostic workups, inappropriate dispositions 
and delays in the diagnosis of underlying medical illness.

Patients admitted with a delirium have a mortality rate of 10–26%, and if a patient 
develops delirium during their hospital stay, this rate increases to 22–76% [5], with 
high rates of mortality also observed post discharge. Up to 25% of delirious patients 
are discharged home from ED, and due to the delirium, these patients are less likely to 
understand their discharge instructions. Discharge from the ED with undiagnosed 
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delirium is associated with excess adjusted mortality at 6 months (HR  =  8.22 
95%CI = 1.69–39.89) when compared with non-delirious patients [6]. Moreover, sur-
vival is attenuated in patients with undiagnosed delirium when compared with patients 
with a delirium diagnosis. For every 48 h period, a patient’s delirium goes unrecog-
nised, and mortality increases on average by 11% [5]. Improved detection of delirium 
in the ED is therefore essential to optimise the care of older people, yet by way of 
example, a UK audit in older people aged over 75 years conveyed by ambulance to 
EDs in 2014–2015 revealed that only 11% (range 4–19%) were being assessed for 
cognitive impairment and there is no national requirement for ED screening.

13.4  Some Definitions

The DSM-5 criteria distinguish between delirium and neurocognitive disorders 
(termed dementias in previous editions). Neurocognitive disorders are further clas-
sified as major (where impairments interfere with daily function) or mild (where 
executive and social functioning is maintained, albeit with adaptation or compensa-
tory strategies). Mild neurocognitive disorders are alternatively termed mild cogni-
tive impairment (MCI).

13.5  Delirium Diagnostic Criteria

The DSM-5 has five diagnostic criteria for delirium. These are:

• Disturbance in attention or awareness.
• Acute or subacute onset (over hours or days) of changes representing a change 

from baseline attention or awareness, with a tendency to fluctuations in severity 
over the course of the day.

• Additional cognitive disturbance (e.g. memory, disorientation, language, 
perception).

• Disturbances are not better explained by another cognitive disorder and do not 
occur in the context of severely reduced arousal (e.g. coma).

• Evidence from the history, examination or investigation results that the distur-
bance is due to a physiological disturbance (e.g. medical condition, substance 
intoxication or withdrawal, toxin exposure or multiple aetiologies).

Attention and arousal are hierarchical concepts: first arousal and then atten-
tion are required for clear consciousness. In the context of reduced arousal, 
testing for impaired attention may be impossible or impracticable (e.g. for 
patients who are drowsy and non-communicative). These patients should be 
assumed to meet the first diagnostic criterion for delirium as to exclude them as 
untestable results in a significant risk that patients with the hypoactive delirium 
subtype are missed (see below).
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13.6  Delirium Subtypes

There are three subtypes of delirium. Hypoactive delirium is characterised by 
reduced arousal or awareness. Patients are typically drowsy, disinterested in their 
environment, poorly (or non-) communicative and may even be stuperose. In hyper-
active delirium, patients are agitated, hypervigilant and may be wandersome. The 
third subtype is mixed delirium where there is either no change to arousal (although 
impaired attention would be required to make a diagnosis of delirium) or where 
there are fluctuations between hyper- and hypoactive subtypes. Mixed delirium, 
although the most common subtype, may be harder to recognise in an emergency 
department setting given the time constraints and possible slow fluctuations between 
hyper- and hypoactive states.

Delirium usually lasts between a few days and a week. In about one third of 
cases, delirium persists for up to 3 months or longer. This is persistent delirium and 
is associated with a particularly poor prognosis. Outcomes for patients worsen as 
their duration of delirium increases from 1 to 6 months following discharge from 
hospital [7]. Patients who have had an episode of delirium may never return to their 
cognitive baseline, and there is an association between delirium and lasting or sub-
sequent cognitive decline and dementia.

13.7  Detecting Delirium in the ED

The key to the detection of delirium in the ED is screening for its presence. This 
needs to be followed by establishing the acuity of onset of symptoms and whether 
behaviours reflect a change from baseline. A reliable way to determine this is to 
speak to someone that knows the patient well (a relative, friend, carer, healthcare 
professional).

There are a number of brief screening tests for delirium: most commonly used 
are the Single Question in Delirium (SQiD), the Abbreviated Mental Test-10 
(AMT10), the Abbreviated Mental Test-4 (AMT4), the 4AT, the brief Confusion 
Assessment Method (bCAM) and the Months of the Year Backwards (MOTYB).

The Single Question in Delirium (SQiD) asks of a knowledgeable informant 
(e.g. friend, relative, carer) whether the patient has been more confused lately. 
Sensitivity for the detection of delirium is good although specificity is low (61–
71%) [8]. It has high negative predictive value, and the SQiD is therefore a useful 
quick and simple screening test to prompt further testing for delirium. It also has the 
great advantage of being culturally sensitive as translation into other languages does 
not change the context and can be performed by anyone regardless or training with-
out impacting upon its accuracy. Other short tests for delirium have similar sensi-
tivities for detecting delirium, but specificities of these brief tests for delirium are 
generally low. Table 13.1 below has pooled data including [8].

The 4 As Test (4AT) [9] is a four-item assessment to identify individuals with the 
cardinal features of delirium. It includes an assessment of alertness, cognition 
(AMT4), attention (MOTYB) and acuity of onset/fluctuating course (arising within 
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the last two weeks and still evident within the last 24 h). The 4AT can be completed 
in under 2 min and does not require specialist training. The sensitivity and specific-
ity in English-/non-English-speaking patients are 89.7/84.1% and 91/71%, respec-
tively. Validation studies for the emergency department are currently underway.

In contrast to the other screening tests for delirium, the brief CAM (bCAM) is a 
two-step screening tool, developed from the CAM and CAM-ICU instruments. It is 
designed to be used in the ED setting, with brevity as a core feature. It may therefore 
be helpful to identify from the patients with positive delirium screening questions. 
It is supposed to be used combined with the Delirium Triage Screen (spell the word 
‘lunch’ backwards and/or the feature of altered level of consciousness). DTS has a 
very good negative likelihood ratio of 0.04 and the bCAM a positive likelihood ratio 
of 20.0 when used in series and can be easily used in the ED [10].

More formal diagnosis of delirium requires the criteria of the DSM to be met. 
Where some, but not all features are present, a sub-syndromal delirium may be pres-
ent. Delirium diagnostic tools operationalise the DSM diagnostic criteria into algo-
rithms (e.g. Confusion Assessment Method long form) or questionnaires (e.g. 
DRS-R-98) and are based on more lengthy interviews with patients and informants. 
Sensitivity of the CAM is dependent on the training of the user, and in untrained 
hands, sensitivity as low as 40% has been reported. The authors of the CAM [11] 
stress the importance of training in the use of the instrument according to the CAM 
manual. The requirement for specific training and the duration to administer these 
definitive delirium diagnostic assessments limit their feasibility in the ED setting.

13.8  Risk Factors for Delirium

There are several risk factors for the development of delirium. Some of these are 
fixed (e.g. coexisting dementia and frailty), whilst some are modifiable. Modifiable 
risk factors are highlighted in Fig. 13.1. Identification (and minimisation) of these 
may help to prevent an episode of delirium. Once delirium is established, there is no 
specific treatment other than identification and removal of the contributing factors.

Typically, predisposing non-modifiable factors (dementia, serious illness, frailty) 
interact with precipitating, modifiable factors (sedatives, infections, surgery, elec-
trolyte abnormalities) for delirium to develop. The commonest risk factors for 

Table 13.1 Delirium screening tests commonly used in the ED

Test
Time to 
complete

Training 
required? Sensitivity (95% CIs) (%) Specificity (95% CIs) (%)

AMT10 Minutes Yes 86.6 63.5
AMT4 Seconds No 92.7 53.7
MOTYB Seconds No 91.3 49.7
4AT Minutes Yes 86.7–89.7 69.5–84.1
SQiD Seconds No 91.4 61.3
DTS Seconds No 98.0 55.0
CAM Minutes Yes 94.0 89.0
bCAM Minutes Yes 70.3, 78.0–84.0 91.4, 95.8–96.9
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delirium include age 65 years or older (who constitute 50–60% of all non- ambulatory 
patients in typical EDs), cognitive impairment (past or present) and/or dementia, 
current hip fracture (10% present with delirium, with 16–62% incidence postopera-
tively) [12] and any severe illness (a clinical condition that is deteriorating or is at 
risk of deterioration). Other important precipitating agents for delirium include anti-
cholinergic and antiparkinsonian drugs; inflammation from trauma, infection or sur-
gery; any acute stress mediated by increased cortisol levels; hypoxia, hypoglycaemia, 
fluid, electrolyte and other metabolic derangements; and hypotension and 
hypothermia.

13.9  Management of Delirium

There are no ‘routine’ investigations for delirium in the ED, and based on a thor-
ough history, collateral information, clinical presentation and physical examination, 
the following investigations may be employed as needed: haemoglobin, cell count 
and differential, urea, creatinine and electrolytes, bone profile, chest X-ray, urine 
dipstick and culture (can be helpful to exclude UTI—see Chap. 16) and CT brain 
(2–7% pickup rate for a significant neurological lesion) [13].

Once delirium has been detected, management is directed towards addressing the 
underlying precipitating factors as described in Fig. 13.1.
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Fig. 13.1 Modifiable risk factors for the development of delirium
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13.10  Prevention of Delirium in Those at Risk

The most important step in the ED to improve delirium recognition and manage-
ment is to institute routine screening for the condition and support it by appropriate 
processes that prevent its development. For example, avoidance of benzodiazepines 
or anticholinergics may help prevent an episode of delirium in susceptible older 
people. Medicines with anticholinergic effects are a frequent cause of delirium in 
older people, and ‘anticholinergic burden’ is a good means of understanding this 
risk [14]. Other considerations such as maintaining orientation to surroundings, 
meeting needs for nutrition and fluids, promoting mobility within the limitations of 
physical condition and providing visual and hearing adaptations for patients with 
sensory impairments have been shown to reduce the incidence of delirium in hospi-
tal settings (Hospital Elder Life Programme; OR 0.6, CI 0.39–0.92) [15]. These 
principles could be applied as feasible in the ED although there are no related stud-
ies. Appropriate management of pain, constipation, retention of urine and avoiding 
‘lines and tubes’ that restrict mobility also benefits the older person. Environmental 
considerations include noise insulation, natural lighting, sympathetic décor, signage 
and low trolley.

13.11  Dementia

Dementia is a progressive disorder of acquired cognitive decline over several 
months or years. Arousal is not typically affected, although individuals may become 
agitated in unfamiliar surroundings or situations. Dementia typically affects the 
whole spectrum of cognitive domains: complex attention, executive functioning 
(e.g. planning or decision-making), new learning and memory, language (fluency, 
syntax), perception and emotional/behaviour regulation. Progressive decline in one 
or more of these domains (usually identified by the individual or a close informant) 
that is significant enough to affect day-to-day functioning is usually sufficient to 
make the diagnosis. Impairments in the same cognitive domains that are detectable 
or reported but that do not unduly impact function are termed mild cognitive impair-
ment (MCI).

13.12  Dementia Subtypes

The pattern of decline and affected cognitive domains can help to determine the 
underlying aetiology in dementia. For example, the most common form of dementia 
(Alzheimer’s disease) typically follows a smooth but relentless deterioration, whilst 
the deterioration in vascular dementia is classically stepwise. In practice, distinguish-
ing between the two, which share common aetiologies, is difficult. Prominent person-
ality changes, social disinhibition or emotional lability tend to occur with 
frontotemporal dementias. Development of Parkinsonian features after the onset of 
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dementia may indicate dementia with Lewy bodies (LBD)—this is often associated 
with prominent and detailed visual hallucinations early during the disease and marked 
fluctuations in arousal. Dementia can also occur because of Parkinson’s disease (PD); 
here, the onset of cognitive symptoms is after the onset of PD. Both LBD and demen-
tia of PD are very sensitive to the extrapyramidal side effects of the antipsychotics, 
and these should be avoided. Rarer causes of dementia (to be considered particularly 
in early onset disease) include those associated with prion or HIV infections.

13.13  Diagnosis and Management in ED

The diagnosis of dementia should not be made in the context of delirium, ideally not 
in the acute setting, but by a specialist within a specialist service (e.g. a memory 
clinic) in the convalescent period. However, the suspicion of an underlying demen-
tia may be raised in the emergency department and should trigger onward referral to 
the appropriate specialist service (directly or via primary care).

Many patients with a pre-existing diagnosis of dementia will carry hand-held 
documents (e.g. care plans) which will indicate their baseline cognitive and physical 
function and offer insight into whether findings are new, as well as useful informa-
tion about likes, dislikes and potential behavioural triggers. Informant history on 
duration of memory issues (over the previous 5 years) is an ED friendly way to 
identify existing, undiagnosed dementia.

All patients with new diagnosis of probable dementia in the ED should be com-
municated with their family and primary care providers for further assessment and 
definitive diagnosis.

Patients with dementia may become distressed or agitated in unfamiliar surroundings 
such as the emergency department. It is important to remember that busy acute hospital 
settings are a confusing environment for people with dementia. Steps should be taken to 
minimise the distress caused. Where possible and safe to do so, early discharge or man-
agement in the community rather than admission should be considered.

13.14  Service Reconfiguration for the Management 
of Patients with Cognitive Impairment in ED

The following are useful considerations for delirium care in the ED. They may sup-
port structural and process changes which if combined with a measurement frame-
work will offer a programme for delivering quality care in older people with 
cognitive impairment attending the ED.

• The presence of established policies for the management of people with cogni-
tive impairment, for their support persons/families, for assessment of behav-
ioural disturbances, for in-ED delirium prevention and for pain assessment [16].

• Screen all 75+ for cognitive impairment and delirium as the prevalence starts 
rising significantly in this age.
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• Review the resources to develop a plan for improving care of people with delir-
ium to offer a good experience to patients and families, address patient and ser-
vice reported outcomes.

• Bring together the multidisciplinary team and ensure communication with infor-
mation sharing and integrated policies.
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Depression in Acute Geriatric Care

R. Prettyman and J. Banerjee

14.1  Introduction and Epidemiology

Depression is the most common mental disorder in late life with overall prevalence 
estimates ranging from 0.4 to 35% amongst adults over 55 years old [1]. This wide 
variation in apparent prevalence is accounted for by the different study methodolo-
gies used, the wide range of clinical settings studied and the differing thresholds 
employed for defining cases of depression. However, it is important to remember 
that depression is a treatable medical condition and not a part of ageing [2].

Large population surveys report cross-sectional prevalence rates for major 
depression of around 5% in people aged over 65 [3]. However, when milder but 
clinically significant depressive syndromes are studied, much higher rates are found 
in the older people in the community (3.6–16.8%), amongst acute medical patients 
in hospital (7.9–18.2%) in long-term care settings (8.2–16.8%) [4] and in the emer-
gency department (17%). Moreover, older people form a significant proportion of 
visits to emergency departments by people with mental health disorders (MHDs). In 
a study in North Carolina [5], those patients aged over 65  years with MHDs 
accounted for 27.3% of all MHD emergency department visits, and 51.2% were 
admitted. The most common MHD diagnoses for this age group were psychosis, 
and stress/anxiety/depression.

Apart from being a source of distress and disability in its own right, depression 
is a condition of importance for clinicians because of the important associations 

R. Prettyman (*) 
Consultant Old Age Psychiatrist, Leicester Royal Infirmary, Leicester, UK
e-mail: Richard.Prettyman@leicspart.nhs.uk 

J. Banerjee 
Emergency Medicine, University Hospitals of Leicester NHS Trust, Leicester, UK 

Department of Health Sciences, University of Leicester, Leicester, UK
e-mail: jb234@leicester.ac.uk

14

mailto:Richard.Prettyman@leicspart.nhs.uk
mailto:jb234@leicester.ac.uk


210

with physical illness and disability [6], and the way in which depressed older 
patients are more likely to experience more adverse overall health outcomes, poorer 
quality of life and increased utilisation of health and social care resources [7, 8]. 
Despite being a treatable disorder, there is clear evidence that depression in older 
people is both under-recognised and then undertreated even when it is recognised.

14.2  Diagnosing Depression in the Acute and Emergency 
Care Setting

The diagnosis of depression in physically ill older adults must take account of the dif-
ferences in presentation between younger and older patients and the likely confound-
ing effects of concurrent physical ill health or disability. Studies of detection rates 
have indicated that correct identification of depression in older adults is associated 
with significant problems of both false-positive and false-negative ascertainment. 
There is evidence that as few as 18% of patients suspected of having depression by 
clinicians actually meet the diagnostic criteria for major depression [9], whilst other 
studies have highlighted that as many as 100% of older acutely ill patients with sig-
nificant depressive symptoms may have their mood disorder overlooked [10]. Shah 
et  al. [11] observed significant variability in testing for depression and cognitive 
impairment in emergency departments, and a two week follow-up revealed a marked 
decrease in the number of people who originally tested positive. This underlines the 
complexities in clinical presentation of depression, the multiple comorbidities and the 
validity of screening tools in the emergency department seen in other studies [11].

Depression rating scales may be helpful screening tools for non-specialists in a 
physical healthcare setting, but for the reason already alluded to, patients who 
screen positive will often need more detailed diagnostic review by a clinician with 
appropriate expertise. In selecting a rating instrument, the clinician needs to be 
aware that many scales that were originally designed for rating symptoms severity 
in diagnosed cases are sometimes used as screening tools, a purpose for which they 
were never originally intended.

Clinicians also need to understand that many rating scales are heavily weighting 
towards items assessing ‘melancholic’ somatic symptoms such as sleep and appetite 
disturbance and reduced energy levels, which will be greatly confounded by the 
presence of physical comorbidity. The Geriatric Depression Scale [12], available in 
30-, 15-, 10- and 4-item forms, has been shown to have good acceptability and per-
formance in assessing depressive symptoms in physically ill and frail older people. 
The four-item version (see Table 14.3) is very quick and convenient to complete, 
and if a threshold score of 0/1 is used, it has a sensitivity of 72% and specificity of 
90% in acute geriatric inpatients making it a reasonable choice for a screening 
instrument if time and resources would not permit the use of a longer version [13]. 
This scale remains the most validated of all screening tools for the geriatric popula-
tion. Other rating scales that were specifically designed to be used in the context of 
ongoing and potentially confounding physical symptoms such as the Edinburgh 
Postnatal Depression Scale [14] and the Hospital Anxiety and Depression (HAD) 
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scale [15] may also be useful due to their consequent lower reliance on physical 
symptomatology.

Whether or not a rating scale is used, the core features that need to be elicited to 
diagnose depression confidently are (a) pervasive and continuous low mood, (b) an 
inability to experience pleasure and enjoyment (anhedonia) and (c) tiredness and 
effort intolerance (see Table 14.1) [WHO—ICD10]. The first two of these in par-
ticular are of great value in diagnosing depression in the context of frailty and acute 
ill health as they are less likely to be confounded by concurrent symptoms of physi-
cal disease. As a key fact to be established is whether there has been change relative 
a previous baseline, it is often easier for the patient to answer a question about such 
symptoms on a relative rather than an absolute scale. For example, rather than ask-
ing the patient if they find life ‘pleasurable and enjoyable’, the clinician could ask 
the patient, ‘…if you think about the things you used to enjoy doing a year ago, do 
you get as much pleasure from them now?’ In most clinically significant depressive 
disorders, it would be expected that the symptoms would have been present for at 
least two weeks.

The issue of whether the phenotype of depression in older adults is distinctive from 
that in younger adults has now been the subject of much descriptive research. It seems 
that allowing for differences in presentation conferred by different health and social 
contexts, the symptoms of the mood disorder itself are actually quite similar in adults 
of all ages; a recent meta-analysis [16] concluded that older depressed patients may 
experience more agitation and somatic symptoms, whereas feelings of guilt and loss 
of sexual function may be more prevalent in younger patients.

Depression often coexists with other common mental disorders found in older 
patients including dementia, delirium and alcohol misuse with which there may be 
a coincidental or causal association and the clinician needs to be aware that the pres-
ence of any of the latter conditions does not exclude the former.

14.3  Risk Assessment in the Depressed Patient

The starkest risk faced by a patient with depression is that of intentional self-harm 
and suicide. Careful consideration of this risk is essential in all older patients 

Table 14.1 Symptoms of depression (ICD-10)

‘Typical’ core symptoms • Pervasive and continuous low mood
• Loss of interest and enjoyment
•  Reduced energy/increased fatiguability/tiredness after slight 

effort
Other common symptoms • Reduced concentration and attention

• Reduced self-esteem and self-confidence
• Ideas of guilt and unworthiness (even in a mild type of episode)
• Bleak and pessimistic views of the future
• Ideas or acts of self-harm or suicide
• Disturbed sleep
• Diminished appetite

14 Depression in Acute Geriatric Care



212

presenting with depression in whom the absolute risk of suicide has traditionally 
been greater than for any other age group. Particularly in the case of intentional 
overdose, a relative lack of medical seriousness should never be taken to indicate a 
lack of serious intent, and as a rule, all such cases whether ‘serious’ or not should 
be referred to the acute liaison or deliberate self-harm team where one is available. 
Self-harm in these cases should be taken to be evidence of suicidal intent until 
proven otherwise [17]. The factors associated with the greatest risk of completed 
suicide are summarised in Table 14.2 [18].

Less dramatic but also potentially life-threatening and easier to overlook are 
risks of self-neglect, poor nutrition and dehydration, and these areas should be given 
special attention in the care plan of older patients with suspected depression. 
Complex management situations can frequently arise where a depressed and acutely 
physically ill patient is disengaged from therapeutic intervention either due to 
depressive anergia, lack of motivation or nihilistic thinking in which they may feel 
they are beyond hope and assistance. Distinguishing patients who are gravely ill and 
have a realistic appreciation of their prognosis with the understandable effect on 
their emotional state from those patient who may be physically ill but have a dis-
torted view of their prognosis caused by low mood can be highly challenging, and 
the advice of a specialist psychiatric liaison team may be helpful if uncertainty 
persists. In the complex setting of an emergency department, it may be extremely 
difficult to make this distinction without access to specialists in mental health disor-
ders in older people.

14.4  Therapeutic Intervention in Later Life Depression

A systematic review of the prognosis and treatment outcomes for older versus 
middle- aged depressed patients [19] found that in older patients, depression was 

Table 14.2 Factors associated with highest risk of completed suicide

    • Alcohol and substance abuse
    • Barriers to accessing mental health care
    •  Cultural and religious beliefs (e.g. belief that suicide is noble route to resolving personal 

difficulties)
    • Depression (and other mental disorders)
    • Easy access to lethal methods
    • Family history of suicide and self-harm
    • Family history of abuse
    • Feelings of hopelessness
    • Impulsive or aggressive tendencies
    • Isolation, a feeling of being cut off from other people
    • Local epidemics of suicide
    • Loss (relational, social, work, or financial)
    • Physical illness
    • Previous suicide attempt(s)
    •  Unwillingness to seek help because of the stigma associated with mental health or with 

suicidal thoughts

Adapted from WHO Preventing suicide: a global imperative [18]
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equally responsive to initial treatment as depression in younger adults but that there 
was a more adverse long-term outcome with higher likelihood of relapse; this is 
probably due to medical comorbidity, emergent dementia and the larger number of 
previous episodes of depression in the older patients. The approach to treating 
depression with psychosocial interventions and medication should therefore be 
broadly similar in older compared with younger adults. As in many areas of thera-
peutics, the interpretation of evidence from treatment trials of antidepressants in 
older people is not straightforward owing to unresolved questions over whether the 
conditions in such trials (subjects’ age, general health status, treatment duration 
etc.) are generalisable to cases seen in everyday clinical practice. This challenge is 
arguably greatest for older patients as on any physiological measure, older people 
tend to exhibit more diversity and heterogeneity than younger adults. The most 
recent NICE guidance on the treatment of depression in adults acknowledged the 
limitation of evidence available but reinforces the importance of a stepped care 
model, and that to be most effective at all ages, antidepressant drug treatment needs 
to be embedded in a package of support and psychosocial interventions including 
guided self-help programmes, supervised physical activity programmes and brief 
focussed psychotherapies such as cognitive behavioural therapy and interpersonal 
therapy.

14.5  Practical Issues in the Selection, Initiation 
and Monitoring of Antidepressant Treatment in Acutely 
Ill Older Patients

In the context of emergency geriatric care, there will be circumstances where it is 
opportune and clinically highly desirable to initiate antidepressant treatment during 
the presenting episode of acute illness rather than awaiting illness stabilisation or 
resolution and discharge from hospital. Moreover, as already noted in many cases, 
the persistence of significant depressive symptoms will have an adverse impact on 
the acute outcomes of the patient’s physical care and treatment making antidepres-
sant treatment an immediate priority. Nearly all currently licensed antidepressant 
drugs have broadly similar efficacy, so the choice of treatment will be largely deter-
mined by consideration of the drugs’ tolerability profiles, secondary effect profiles 
(e.g. sedating versus non-sedating), pharmacokinetic properties and the potential 
for drug interactions. In most cases, this will lead to the consideration of a selective 
serotonin reuptake inhibitor drug as first-line treatment or alternatively a well- 
tolerated sedative antidepressant such as mirtazapine if this particular property is 
desirable. Although tricyclic and related antidepressants are initiated much less fre-
quently nowadays in all age groups, it is not uncommon to find older patients with 
long-term recurrent depressive disorders who have been prescribed with these drugs 
for many years and are taking them at the time of presentation to hospital with an 
acute health problem. In addition, tricyclic drugs are very commonly used in low 
doses as an adjunct to pain management. The comparative properties of some of the 
most commonly prescribed antidepressant drugs together with selected first- 
generation drugs are summarised in Table 14.3.
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Occasionally, it will be appropriate to consider electroconvulsive therapy (ECT) 
for severe life-threatening depression in the context of an acute admission to hospi-
tal as this is generally the most potent and rapidly affective intervention for the 
severest forms of depression characterised by psychotic symptoms of profound 
melancholic disturbance to the point of stupor. Although such patients, especially if 
frail and acutely physically ill may be high-risk candidates for general anaesthesia, 
this risk needs to be balanced against the grave risks of non-treatment and the dif-
ferent risks associated which may be associated with antidepressant drug therapy 
[20]. Safe provision of ECT to patients in a general hospital setting will require 
close collaboration between physicians, psychiatrists and anaesthetists and, where 
feasible, transfer of the patient to a psychiatric inpatient unit when physically 
stable.
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Abdominal Pain in Older Patients

Zerrin Defne Dündar, A. Bulent Dogrul, Mehmet Ergin, 
and R. Tuna Dogrul

15.1  Introduction

Acute abdominal pain (AAP) is a common complaint in older patients and repre-
sents a diagnostic challenge for emergency physicians (EPs). The term of AAP 
refers to pain with sudden and unexpected onset with duration less than 24 h. It can 
be accompanied by other gastrointestinal symptoms. An early and accurate diagno-
sis is critical in older patients with AAP.

Many diseases can be the cause of AAP, which can be atypically expressed in 
older patients as compared to younger patients. The evaluation of AAP is different 
than younger patients because of physiologic, pharmacologic, and psychosocial 
aspects, specific to older patients. Current comorbidities and polypharmacy can 
change signs and findings of the physical examination. Late presentation to the 
emergency department (ED) is frequent. All of these factors lead to decrease the 
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diagnostic accuracy with higher rate of mortality in older patients as compared to 
younger patients.

Age-related physiological changes that can affect every organ systems result in 
occurrence of the disease causing the abdominal pain with atypical clinical presen-
tation and different response to interventions. Perception of pain is often suppressed 
in older patients due to decrease in immune response and changes in neurological 
system. Patients with bacteremia often do not develop fever, and even hypothermia 
could be observed.

A wide range of differential diagnosis, delayed admissions to the ED, and atypical 
presentations leads to misdiagnosis and poor outcomes in older patients with AAP.

15.2  Epidemiology

Although the epidemiology of AAP depends on geographical and ethnic origin of 
older patients, complaints related to gastrointestinal system are the most frequent 
cause of visits to the ED. Diagnoses related to the gastrointestinal system are ranked 
number two after cardiovascular chief complaints [1]. Diagnostic challenge in the 
management of AAP in the ED is related to physiological changes due to age and 
the weakening of inflammatory responses. Gastrointestinal changes with aging 
include decreased emptying time and fundal compliance, increased acid secretion, 
increased diverticula in the bowel, and increased colonic transit time [2–4].

As compared to younger patients, older patients have worse clinical outcomes, 
greater hospitalization rates, and longer length of stay in the ED and in the hospital 
[5]. It has been reported that about 60% of older patients visiting the ED with AAP 
are hospitalized, 20% require surgical or invasive interventions, and about 10% 
return to the ED with the same complaint [6, 7]. While mortality rates differ depend-
ing on the underlying pathology and comorbidities, total mortality ranges between 
5 and 10% in older patients, which represents tenfold of the mortality rate in younger 
patients [5]. Again, it has been reported that delays in diagnosis increase mortality 
rate twofold in advanced age, particularly after 80  years of age [8]. It was also 
reported that there are no differences between male and female with regard to the 
number of tests done, surgical diagnosis, and hospitalization [6].

15.3  General Approach

15.3.1  History and Physical Examination

Obtaining a detailed history of AAP from older patients can be difficult. Cognitive 
and physical incompetency associated with advancing age must be carefully evalu-
ated, and EPs must be sure of the reliability of the medical history. Older patients 
with a history of previous strokes, dementia, or Alzheimer’s disease may be unable 
to express their subjective symptoms accurately. EPs must consider the functional 
loss in hearing, speaking, and visual capacity of their patients. Furthermore, older 
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patients or their caregivers may accept the symptoms as the natural consequences of 
advanced age and can have a tendency of erroneous perception [5]. History of older 
patients must therefore be obtained both from the patient and from the caregiver, 
which will provide more comprehensive details. Finally, the caregiver must always 
be interviewed about the basic status of the patient.

It must be remembered that abuse is more frequent in the older population than 
the other age groups. If any inconsistencies that might lead to a suspicion of abuse 
must be taken into consideration, the history and physical examination must be 
detailed in suspicion of sexual abuse findings, which can be expressed by acute 
abdominal pain [9].

As with all other age groups, information that must be obtained from older 
patients in relation with AAP must include the following:

• When did AAP start, and for how long has it been present?
• How did the AAP start? Suddenly or gradually?
• What is the localization of the AAP? Upper right quadrant, diffuse, lower left 

quadrant, etc.
• What is the quality of the pain? Colic, continuous, with intervals, severe, gradu-

ally increasing, etc.
• Does the course of pain change during the day?
• Does the pain refer to another anatomical area? Back, retrosternal area, inguinal 

area, etc.
• Are there factors that increase or decrease the pain? Eating, drugs, position or 

exposure to cold, etc.
• Has she/he experienced similar pain previously?
• When were the last meal, last defecation, and emission of gas?
• Does the color or consistency of stool change?
• Are there any accompanying symptoms? Nausea, vomiting, anorexia, fever, dys-

uria, tenesmus, diarrhea, vertigo, syncope, black stool, red stool, dyspnea, etc.
• Has she/he undergone any abdominal surgery previously?
• Has the patient undergone any abdominal diseases including pancreatitis, chole-

cystitis, or diverticulitis?
• What is the personal past medical history? Are there any comorbidities including 

diabetes mellitus, coronary artery disease, chronic heart failure, atrial fibrillation, 
hypertension, chronic liver disease, atherosclerosis, or peripheral vascular 
disease?

• What are the drugs used? Nonsteroidal anti-inflammatory drugs (NSAIDs), ste-
roids, anticoagulants, digoxin, etc.

• Has the patient started any new medications?
• Does the patient have trauma in his/her history?

Physical examination of patients with AAP requires a deep and complete evalu-
ation in the ED. Like all patients in the ED, physical examination starts with the 
evaluation of vital signs and making the decision about whether the patient has any 
life-threatening hemodynamic instability.
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Prevalence of life-threatening situations in older patients is greater than in 
younger patients. In contrast, a misleading wellness status can be present in the vital 
signs of older patients despite serious underlying conditions, depending on their 
decreased physiologic reserves [10]. For example, an older patient with hyperten-
sion may have a normal heart rate and normal arterial blood pressure while he/she 
also has severe hypovolemic shock due to decreased chronotropic response and 
increased peripheral vascular resistance. Also, in patients using beta-blockers, cal-
cium channel blockers, or digoxin, vital signs may not correlate with the severity of 
underlying condition or medications such as immunosuppressive drugs, NSAIDs, 
opioid analgesics, steroids, or chemotherapeutical drugs which can alter the anti- 
inflammatory response to the disease. Fever response to infections in the older 
patients can be blunted or delayed during clinical course. In some cases, hypother-
mia can be observed [5]. In one study, 30% of older patients with AAP did not pres-
ent with fever and leukocytosis [11].

Muscular defense and rebound signs in the abdominal examination may not be 
found in the older patients despite serious intra-abdominal diseases because of the 
thinner abdominal wall, degenerated inflammation process, and abolition of periph-
eral nerve functions [12]. It was shown that only 17% of older patients presented to 
the ED with classic symptoms in perforated appendicitis [13]. Negative abdominal 
examination findings can exist during the course of life-threatening diseases such as 
mesenteric ischemia or perforation. Pain with specific localization, e.g., pain local-
ized in the lower right quadrant for acute appendicitis, is generally more saddle in 
older patients than in younger patients or can be seen in atypical localizations [13]. 
Furthermore, older patients tend to feel the pain specific for renal colic, pancreatitis, 
myocardial infarction, appendicitis, or peptic ulcer less compared to younger 
patients. A linear decrease in pain perception is observed with increasing age [14].

Inguinal and umbilical areas must be carefully examined for hernia. Urinary 
retention can be the cause of a globe in the bladder and responsible for AAP. The 
bladder globe must therefore always be excluded in older patients with AAP, and 
digital anal and genital examination must be systematically performed.

15.3.2  Differential Diagnosis

More serious and life-threatening conditions can be detected in older patients as 
compared to younger patients. While reported with varying frequencies in different 
series, diseases frequently diagnosed in the older patient group include the follow-
ing: gallbladder disease, intestinal obstruction, acute appendicitis, diverticulitis, 
peptic ulcer disease (PUD), mesenteric ischemia, abdominal aortic aneurysm 
(AAA), pancreatitis, gastroenteritis, and urinary tract infections (UTIs) [7, 15].

The underlying pathology cannot be diagnosed in 20% of older patients who 
present to the ED with AAP [7]. Those patients were discharged after long periods 
of observation with the diagnosis of nonspecific abdominal pain (NSAP) [7].

Just like the pediatric patients group, older patients with extra-abdominal dis-
eases can have atypical presentation with AAP as the main symptom. Therefore, 
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life-threatening conditions including myocardial infarction, pneumonia, diabetic 
ketoacidosis, or intoxications must be systematically considered in the differential 
diagnosis.

15.3.3  Laboratory Studies

Laboratory test results from blood sampling can help in the differential diagnosis in 
older patients. Since the findings from history and physical examination are less 
informative in older patients than in younger patients, the threshold values should 
be kept at a lower level to order diagnostic tests. The complete blood count (CBC), 
liver function and renal function tests, pancreatic enzymes, and urinalysis are 
ordered frequently while planning target-oriented studies in older patients. However, 
tests including bleeding profile, cardiac enzymes, blood lactate level, C-reactive 
protein (CRP), and arterial blood gas (ABG) should also be considered in selected 
cases [16].

Certain characteristics depending on age and comorbidities must be considered 
when evaluating blood test results in older patients. Although a CBC test is fre-
quently ordered in the management of AAP, it is not generally a diagnostic test. 
While the finding of leukocytosis indicates the presence of an inflammatory or 
infectious process, sensitivity and specificity of leukocytosis for the differential 
diagnosis of AAP are rather low in the older patients as compared to younger 
patients. Life-threatening conditions may have course with white blood cell (WBC) 
count that is within normal limits of its range. Therefore, blood tests such as WBC 
count or CRP should not be accepted as a single parameter that will change the 
treatment plan in older patients [12]. The other common blood tests performed for 
evaluation of abdominal pain are:

 (1) Renal function tests (urea and creatinine) are needed in older patients to deter-
mine the level of age-related renal function loss. Serum electrolyte levels must 
also be ordered in patients with symptoms including nausea, vomiting, diar-
rhea, or low oral intake, findings related to dehydration in the physical examina-
tion, and previous diuretic use.

 (2) Liver function tests and level of pancreatic enzymes (amylase and lipase) guide 
the diagnosis of biliary and pancreatic diseases common in older patients. 
However, it must be kept in mind that acute cholecystitis can already have 
developed despite biochemical tests within normal limits.

 (3) Arterial blood gas analysis can be ordered for the evaluation of the acid-base 
disorders as well as the respiratory status of patients. It is also helpful for the 
diagnosis of extra-abdominal causes of AAP. ABG analysis is guiding for both 
diagnosis and treatment of many diseases including diabetic ketoacidosis, renal 
failure, sepsis, pneumonia, and mesenteric ischemia.

 (4) Serum lactate level provides valuable information in the evaluation of both 
mesenteric ischemia and sepsis in relation with intra-abdominal diseases. Serial 
measurements of serum lactate levels in patients who are hemodynamically 

15 Abdominal Pain in Older Patients



222

unstable are important to evaluate the success of the initial resuscitation and to 
determine the prognosis [17, 18].

 (5) Urinalysis must be ordered for the rule out of UTI and hematuria. Tendency for 
UTI increases in older patients, and such infections can be expressed with non-
specific symptoms including nausea, vomiting, or impairment of oral intake and 
without symptoms such as fever or dysuria. Urine density can provide informa-
tion about the hydration status of the patients. Urinary level of ketone can also 
provide information about the oral intake impairment or the underlying status 
of ketoacidosis. More of the urinary tract infections in older patients will be 
discussed in Chap. 16.

15.3.4  Imaging Studies

Management of AAP in older patients has gained a new dimension with the evolu-
tion of imaging methods such as ultrasonography (USG) and computerized tomog-
raphy (CT). EPs have a tendency to perform imaging studies more aggressively in 
an increasing number of patients in order to decrease diagnostic errors related to 
unreliable and non-informative findings of the physical examination and indecisive 
results of laboratory tests [6].

The decision to perform imaging studies in older patients with AAP should be 
based on the clinical status of the patient, clues obtained from history, and physical 
examination. The following imagings are classically used in the ED:

 (1) Plain abdominal X-rays should not be used systematically in AAP (see review 
from [19]). Plain films are supplemented by further imaging studies to confirm 
the diagnosis, to identify the cause and characteristics, or to localize the site of 
occlusion or of a foreign body [19].

Plain abdominal radiographs currently have no place in the exploration of 
abdominal emergencies, due to insufficient diagnostic efficacy, loss of time, addi-
tional expense, and unnecessary irradiation [19]. The chest X-ray can diagnose per-
foration by free air under the diaphragm or pneumonia by infiltrations in the lungs.

 (2) Ultrasonography (USG) is becoming the first imaging test used for the differen-
tial diagnosis of AAP whatever the age. Despite its advantages, such as quick 
results, absence of radiation, and that it can be done at the bedside in the ED, it 
has some disadvantages, including the experience of the technician and quality 
of the device or the presence of intestinal gas artifacts. USG is the first imaging 
choice in diseases related to bile ducts as well as in case of abdominal aortic 
aneurysm (AAA) and aneurysmal rupture. Normal USG findings cannot elimi-
nate serious diseases in older patients.

 (3) Computed tomography (CT) is gradually gaining a central position in the man-
agement of older patients with AAP. It has been reported that the use of CT in 
the ED increases diagnostic accuracy from 30–35% to 50–75% in older patients 
with AAP. The decision to discharge patients or to go for a surgical intervention 
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has been directly affected in this age group [20, 21]. In a recent study, it has 
been reported that 55% of CTs performed in older patients with AAP have 
shown anomalies, including small intestinal obstruction (18%), diverticulitis 
(9%), non-ischemic vascular diseases (6%), and mesenteric ischemia (4%). 
Based on the results of this study, 43% of these diagnoses were not suspected 
before the CT scan. CT scan results have changed the treatment plan and deci-
sion for discharge in 65% of older patients [6].

One of the important issues for EPs is the use of contrast products during 
contrast- enhanced CT scanning when making the decision for advanced imaging 
studies. While radiation is an important issue in younger patients, nephropathy that 
can develop in relation with the contrast product becomes a major risk in older 
patients due to decreased kidney functions. However, the decision for non-contrast 
or contrast-enhanced CT scanning should be made according to benefit-risk assess-
ment based on the presence of findings in the physical examination suggesting life- 
threatening conditions and clinical status of the patient. It has been reported that 
emergent CT scan enhanced with only intravenous (IV) contrast substance does not 
cause erroneous or delayed diagnoses in patients with AAP [22]. When contrast- 
enhanced CT scanning indication is obvious, usage of only IV contrast substance 
appears rational to prevent loss of time and decrease the quantity of contrast sub-
stance used in older patients.

15.3.5  Management

The major problem in the management of older patients with AAP in the ED is 
related to difficulties in establishing a certain diagnosis. Possible reasons include 
communication problems with older patients, unusual symptoms and clinical find-
ings, and uncertain laboratory presentations. Early use of imaging in appropriate 
patients may reduce the delay in the diagnosis [23].

Older patients with AAP should be monitored for vital signs, mental status, and 
respiratory failure. Intravenous fluid management should be started with normal 
saline or lactated Ringer’s solution. The intravascular fluid status should be moni-
tored via blood pressure, heart rate, and urine output. Older patients with AAP 
should not be fed by mouth until surgical pathology is excluded [24]. Figure 15.1 
shows an algorithm of management of older patients with AAP.

A recent study showed that emergent gastrointestinal surgical procedures in 
older patients did not differ from those in younger patients. However, the morbidity 
and mortality rates were higher in older patients. Assessing comorbidities, frailty, 
the diagnosis, and the patient’s wishes and status should help in the decision- making 
for emergency surgical management [23]. Overall mortality approaches 20–25% in 
older patients who underwent emergent abdominal surgery. The American Society 
of Anesthesiologists (ASA) grading, interval from onset of symptoms to admission, 
presence of mesenteric infarction, palliative bypass, and nontherapeutic laparotomy 
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*Recent publications recommend not using plain abdominal radiographs in the
management of AAP (see review from Dubuisson et al 2015).

History
· Chief complaint  · Comorbidities (Coronary heart disease, 

hypertension, diabetes mellitus)· Associated symptoms
· Previous surgery · Medications
· Previous abdominal pain · Tobacco and alcohol use

Initial assessment (airway, breathing, circulation)
· Assess vital signs and pulse oximetry
· Monitor and intravenous access
· Consider ECG

Abdominal pain in older patients

Physical examination
· Routine systemic physical examination
· Include scars, hernia, pulsatile mass, femoral and peripheral pulses,

upper and lower extremity pulses,and blood pressures

Initial laboratory evaluation
(if clinically indicated)

· Complete blood count  · Renal function tests
· Electrolytes · Cardiac enzymes
· Liver function tests · C-reactive protein
· Lipase · Serum lactate
· Arterial/venous blood gases · Urinalysis

· Urinary tract infection
· Myocardial infarction
· Diabetic ketoacidosis
· Acute pancreatitis
· Biliary tract diseases

If no diagnosis after initial laboratory evaluation, proceed to radiological
studies*

(decide necessary imaging studies individually due to early diagnoses)

Ultrasonography
· Suspicious for biliary tract disease,

appendicitis, abdominal aorticaneurysm(AAA)

· Cholecystitis
· Cholangitis
· Appendicitis
· AAA

Computed tomography and angiography
· Suspicious for nonspecific abdominal pain,

mesenteric ischemia, severe pancreatitis,
appendicitis, AAA, intestinal obstruction

· Mesenteric ischemia
· Pancreatitis
· Appendicitis
· Obstruction
· Perforation
· AAA

Fig. 15.1 Algorithm for acute abdominal pain management in older patients (Adapted from [16])

are predictors of mortality [25]. Twenty-five percent of older patients who have 
undergone emergency abdominal surgery are faced with local morbidity, and 30% 
of them are faced with systemic morbidity. The leading local morbidity is wound 
infection, whereas the leading systemic morbidity is respiratory failure [25].
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Another important point is to manage older patients with AAP in a multidisci-
plinary approach. Recent data have confirmed that multidisciplinary care improves 
outcomes for older surgical patients [23, 26]. Diagnostic and therapeutic deci-
sions should involve EPs, surgeons, anesthesiologists, and geriatricians. It is rec-
ommended that protocol-driven integrating pathways can guide care of older 
patients effectively, but the critical decisions should be individualized for each 
patient [23, 26].

15.4  Specific Causes

15.4.1  Acute Mesenteric Ischemia

Acute mesenteric ischemia (AMI) is a disease of older patients with a rate of 0.1–
2/1000 acute hospital admissions [27]. It is mostly seen in patients over 70 years old 
and is more common than abdominal aneurysm in patients older than 75 years of 
age [28]. Arterial embolism and thrombus are the two most common causes of 
AMI. Women are affected slightly more frequently, but exact gender ratio differs 
according to the etiology of AMI (Table 15.1) [29]. Despite many advances in the 
diagnosis and treatment of AMI in the last 3–4 decades, prognosis is still poor. 
In-hospital mortality rate ranges from 59 to 93% [29, 30].

AMI can be classified into two main groups: thrombotic and non-thrombotic. 
Thrombotic AMI can be a result of arterial embolism, thrombosis, and mesenteric 
venous thrombosis (MVT). Non-thrombotic AMI, mainly named as non-occlusive 
mesenteric ischemia (NOMI) and secondary to low flow states such as cardiogenic 
shock, sepsis, and hypovolemia, is primarily seen in patients hospitalized in inten-
sive care units [29–32]. Decreased cardiac output causes diffuse mesenteric vaso-
constriction leading to ischemia and necrosis.

Arterial embolism is the most common cause of AMI. Onset is usually rapid. 
Since superior mesenteric artery (SMA) emerges from the aorta with an acute 
angle, emboli have an affinity for SMA. Most emboli arise from cardiac origin. 
Arterial thrombosis has the worst prognosis because it involves the origin of the 
SMA, and the onset is more insidious. MVT accounts for 10% of AAP. Ninety 
percent of MVTs have an identifiable cause (Table  15.2) and may be acute  
or chronic.

Table 15.1 Incidence, mortality, and demographics of patients according to the cause of acute 
mesenteric ischemia [29]

Etiology
Incidence 
(%)

Mean mortality 
(%)

Mean 
age

Female/male 
ratio

Arterial embolism 34 66–71 69 1.23
Arterial thrombus 34 70–87 71 1.46
Mesenteric venous thrombosis 13 44 70 0.78
Non-occlusive mesenteric 
ischemia

19 70–80 69 1.17

Overall 64–74
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Whatever the cause, the result is a breakdown of mucosal barrier, bacterial trans-
location, migration of polymorphonuclear leukocytes, and activation of inflamma-
tory pathways. Reperfusion can cause ischemia perfusion injury and worsen the 
condition. Systemic inflammatory response syndrome, disseminated intravascular 
coagulation, sepsis, and multiorgan failure are the final expression in these patients.

The most important step in the diagnosis of AMI is clinical suspicion in older 
patients with chief complaint of AAP. Some risk factors must be recorded such as 
atrial fibrillation, history of coronary artery disease and myocardial infarction, 
recent cardiac or vascular surgery, prior embolism, chronic mesenteric ischemia 
symptoms, history of prior deep venous thrombosis, hypercoagulable states, etc. 
Only 33% of patients had been suspected of AMI before they died of mesenteric 
ischemia [29–32].

AAP is the most common symptom of AMI. At the beginning, ischemia causes 
cramping abdominal pain, but tenderness is minimal. When intestinal necrosis 
develops, diffuse peritonitis appears with a rigid abdomen and sepsis (Fig. 15.2a). 
Bowel sounds are usually absent but may be present at the beginning. Depending on 
the cause, other symptoms such as vomiting, diarrhea, distention, and blood in stool 
may be present. Older patients may have less frequent abdominal pain and more 
often symptoms such as tachypnea and mental status changes [29–31].

Laboratory findings are increased WBC (usually > 15,000/mm3), D-dimer, lac-
tate levels, and metabolic acidosis is observed. Metabolic alkalosis may also be seen 
because of vomiting. However, sensitivity and specificity of those markers range 
from 38–96% to 40–84%, respectively. Intestinal fatty acid binding protein has 

Table 15.2 Conditions that predispose to mesenteric venous thrombosis

•  Hypercoagulable states (antithrombin III deficiency, protein C/S deficiency, factor V Leiden, 
PCV, etc.)

• Direct injury or inflammation (surgery, trauma, pancreatitis, cholecystitis, etc.)
• Venous stasis (Budd-Chiari, cirrhosis, postsplenectomy, etc.)

a b

Fig. 15.2 (a) Acute mesenteric ischemia resulted in diffuse necrosis and perforation in jejunal 
segments. (b) Mesenteric venous thrombosis causing necrosis, which required surgical treatment
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promising results with 90% sensitivity and 89% specificity. Patients may have ele-
vated amylase levels, abnormal liver enzymes, and hyperphosphatemia. 
Electrocardiography may reveal arrhythmia [29–32].

Pneumatosis intestinalis, free air, air-fluid levels, portal venous gas, thumb print-
ing, or thickening of the bowel wall may be seen on abdominal X-ray, but 25% of 
patients with AMI have normal findings. Although in classical textbooks, conven-
tional angiography is still accepted as the gold standard for diagnosing AMI, CT 
angiography has replaced it with a sensitivity and specificity of 94 and 95%. In 
patients with peritoneal signs, early surgery is indicated because these signs reflect 
presence of infarction [30, 31]. However, conventional mesenteric angiography may 
still be the first choice in NOMI [27].

Aggressive volume resuscitation, urinary catheterization, nasogastric decom-
pression, blood sampling for CBC, renal function test, liver function tests, arterial 
blood gas analysis, and crossmatch should be done. The patient must be stabilized 
as much as possible before the transfer to the operating room. EPs should consider 
broad spectrum antibiotic treatment and first dose of anticoagulation therapy in 
the ED.

Revascularization, assessment of intestinal viability, and resection of necrotic 
bowel are the main principles of the surgical treatment. The first 6 h of management 
is critical to decrease the mortality. MVT and NOMI are usually treated nonsurgi-
cally. Surgical treatment is indicated in patients with bowel necrosis occurring in 
20% of MVT (Fig. 15.2b). Treatment of underlying cause is the mainstay therapy of 
NOMI.  Papaverine infusion via the intra-arterial catheter may be beneficial in 
resolving vasoconstriction without the need for surgery.

15.4.2  Abdominal Aortic Aneurysm

Abdominal aortic aneurysm is defined by an aortic diameter greater than 3  cm. 
Prevalence of AAA varies between 4 and 9% in males and 0.2 and 2% in females 
[33]. Risk factors include old age, male gender, smoking, positive family history, 
high height, coronary artery disease, hypercholesterolemia, hypertension, and ath-
erosclerosis [33].

AAA is usually asymptomatic. It is frequently found in imaging studies in the 
ED or in outpatient clinics. However, sometimes patients go to the ED with AAP 
related to life-threatening rupture. About one half of the patients with aneurysm 
rupture cannot reach the ED following the rupture. Hypertension, smoking, female 
gender, larger diameter of the aneurysm, growth rate of the aneurysm, and wall ten-
sion of the aneurysm are risk factors for AAA rupture [33, 34].

Older patients with AAA can present with sudden, severe, and unchanging back 
or abdominal pain depending on the growth rate of the aneurysm. Abdominal pain 
can be unclear in such patients, and nonspecific symptoms such as syncope, paraly-
sis in the lower extremities, and sensation of fullness in flanks can be the presenting 
symptoms. Patients who have atypical clinical expression can be misdiagnosed as 
renal colic, constipation, gas distension, diverticulitis, or NSAP.
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Ultrasonography is the first choice imaging study for AAA. Sensitivity of USG 
approaches 95% and its specificity is 100% for the diagnosis of AAA. Detection of 
the intra-abdominal free fluid and hemorrhage at bedside are additional advantages 
in older patients with suspicion of rupture [35].

The second imaging study to be preferred for the diagnosis of AAA or its rupture 
is CT scan with a sensitivity of approximately 100%. Furthermore, CT scan pro-
vides valuable information about the diameter of the aorta, aortic area affected from 
the aneurism, visceral artery involvement, retroperitoneal bleeding, and renal abnor-
malities [33]. Detailed information about the aorta and its branches can be obtained 
with CT angiography, which can provide all information required for the treatment 
plan of AAA [36].

15.4.3  Intestinal Obstruction

Intestinal obstruction may affect the bowel or the colon. Adhesions as a result of 
previous surgery and hernias are the most common cause of intestinal obstruction, 
whereas malignancy is most common in colonic obstruction. Other causes include 
gallstone ileus, sigmoid volvulus, and diverticulitis. The gallstone ileus is unique to 
the older population and can cause intestinal obstruction in 20% of patients older 
than 65 years with a high rate of mortality [16]. Patients usually present with clas-
sical findings of intestinal obstruction, air in the biliary tree, and calculus on plain 
abdominal radiographs [32].

The other signs are colicky abdominal pain with nausea and vomiting. Colonic 
obstructions may be more insidious in onset [16]. Obstruction in any localization 
may be complete or incomplete depending on the degree of obstruction. Physical 
examination usually reveals altered bowel sounds, signs of hypovolemia, distention, 
and tenderness. Peritoneal signs may be present if necrosis or perforation has 
developed.

Imaging which shows distended small bowel loops, air-fluid levels, and absence 
of air in the large bowel should indicate intestinal obstruction. The dilated large 
bowel with haustral markings is the classical finding of colonic obstruction [16, 32].

The first step in the management of obstruction is the evaluation of vital signs 
and hydration status. Intravenous hydration, nasogastric decompression, correction 
of any electrolyte abnormality, urinary catheterization, and diagnostic work-up 
must be done quickly in the ED. Definitive treatment depends on clinical presenta-
tion. If peritoneal findings are present, urgent laparotomy may be necessary. 
Otherwise, patients may be treated conservatively, and the decision will be made 
depending on the findings in the follow-up period.

15.4.4  Acute Diverticulitis

Diverticulosis is seen in 10% of the population younger than 40  years of age. 
Incidence increases with age; 70% of patients older than 80  years have a 
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diverticulosis. The most commonly affected side of the colon is the sigmoid region. 
About 10–30% of the patients with diverticulosis may have painful diverticular dis-
ease or diverticulitis [16, 37].

Painful diverticular disease is characterized by attacks of abdominal pain without 
inflammatory findings. When fever, leukocytosis, and peritoneal irritation signs are 
present, it is called diverticulitis, which is associated with microperforation in one 
of the diverticula. Beyond microperforation, patients may have diverticular perfora-
tion causing localized or generalized peritonitis, or abscess [32].

Depending on the extension of the inflammation, clinical signs and management 
may differ from oral antibiotics in outpatient clinics to urgent laparotomy and sup-
portive care in the intensive care unit. Diagnosis can be made by history and clinical 
findings. A CT scan may be necessary to make diagnosis and determine the exten-
sion of the inflammation. Colonoscopy and barium enema should be avoided in the 
acute phase of the disease [32].

15.4.5  Acute Appendicitis

Older patients with acute appendicitis (AA) present frequently to the ED with gen-
eralized pain, rigidity, hypoactive bowel sounds, longer period of complaints, and a 
mass. However, it has been shown that this difference is not due to a difference in 
process of AA in older patients but rather to the late presentation to the ED [16].

Although anorexia, nausea, vomiting, and pain in the right lower quadrant are the 
main symptoms of patients with AA, clinical findings depend on the stage of the 
disease at the admission. Findings may not be specific at the beginning, whereas 
other signs include tachycardia, tachypnea, hypotension, oliguria, and acute abdo-
men such as rigidity and rebound tenderness (localized or generalized). Fever may 
not be present.

Ultrasonography is the first choice for the diagnosis of AA. However, since it 
is operative dependent, it may not always be accurate nor decrease rate of nega-
tive appendectomies. In patients with suspected diagnosis or in conditions 
needed to eliminate other causes of abdominal pain, CT scan with contrast 
enhanced may be the choice (sensitivity 91–98.5% and specificity 90–98%) [16, 
38, 39]. A recent meta-analysis demonstrated that magnetic resonance imaging 
(MRI) for the diagnosis of AA has a sensitivity and specificity of 96% and 96%, 
respectively, for the general population and 94 and 97% for pregnant patients 
[39]. The use of MRI for diagnosis of AA can be used in older patients, but the 
availability 24 h a day could be a major limitation. Further investigations are 
needed in older patients.

Appendectomy is the treatment of choice for AA. However, in a report analyzing 
five randomized control studies, appendectomy versus antibiotic treatment was 
compared in cases of uncomplicated AA.  This meta-analysis demonstrated that 
antibiotic treatment could be a choice for treatment of uncomplicated AA. But only 
two studies included patients older than 65  years of age in their analysis [40]. 
Further investigations are needed in older patients.
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15.4.6  Bile Tract Diseases

Disease related to bile ducts is frequently diagnosed in older patients with AAP in 
the ED. Physiological changes related to bile ducts and bile production appear in 
relation to advancing age. Lithogenicity of the bile, diameter of common bile duct, 
and formation of pigmented bile stone increase with advanced age [41]. The fre-
quency of bile stone secondary to these physiological changes increases, and about 
30–40% of patients aged 65  years or older have cholelithiasis [5]. In addition, 
pathologies including choledocholithiasis, gallbladder perforation, gangrenous cho-
lecystitis, bile stone ileus, or pancreatitis related to bile stones are more frequent in 
older patients compared to younger patients.

The diagnosis of cholecystitis in older patients can be more difficult than in 
young patients. Systemic symptoms including nausea, vomiting, or fever could be 
missing in older patients despite the pain or sensation of fullness in the upper right 
quadrant. Laboratory tests may not be helpful for the diagnosis. WBC count can be 
in the normal range. Therefore, the threshold for imaging studies must be kept lower 
for older patients when diseases related to bile ducts are suspected.

The risk of developing gangrenous cholecystitis is greater in older patients. 
Gangrenous cholecystitis is more frequent, particularly in male patients with comor-
bidities including coronary artery disease or diabetes mellitus. Clinical status of the 
patient can be unaltered, even in the presence of gangrene in the gallbladder. Surgery 
should be planned in the early phase of cholecystitis in older patients [42, 43].

15.4.7  Acute Pancreatitis

The causes of acute pancreatitis (AP) in older patients differ from younger patients. 
AP related to bile stones and idiopathic etiology is more frequent in older patients. 
Since gallbladder stones increase with age, cases are related to bile stones in almost 
half of the patients. Biliary and idiopathic etiologies are the first two causes account-
ing for over 90% of severe AP in older patients [44].

Serum lipase level is the ancillary tests for the diagnosis of AP because of its 
high specificity as compared to amylase [15]. It is recommended that if the diagno-
sis of AP is established by abdominal pain and increases in the serum lipase, a CT 
scan is not usually required for the diagnosis in the ED or on admission to the hos-
pital [45]. A CT scan should be performed in patients with an uncertain diagnosis, 
severe clinical pancreatitis, a Ranson score greater than 3 or APACHE II score 
greater than 8, no improvement within 72 h, and acute deterioration.

AP generally has a benign course in younger patients, whereas major organ fail-
ures develop more frequently in older patients. While the rate of local complications 
of AP is the same in older patients, they should be monitored carefully to detect 
organ failure. The overall mortality of severe AP in older patients is approximately 
15% versus 5% in younger patients [44]. The most frequent complications of severe 
AP in older patients are acute lung injury and acute respiratory distress syndrome 
(30.9%), followed by multiple organ dysfunction syndrome (26.6%), electrolyte 
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disturbances (21.3%), renal failure (18.1%), pancreatic encephalopathy (17.1%), 
and cardiovascular insufficiency (17.0%). The management strategy of severe AP in 
older patients should be based on these possible complications [44].

Determining the optimum timing for cholecystectomy and endoscopic sphincter-
otomy in patients with AP secondary to bile duct stones will improve prognosis in 
older patients and prevent relapses [46].

15.4.8  Peptic Ulcer Disease

Incidence of PUD in older patients is higher as compared to younger patients. The 
use of NSAIDs and infection due to Helicobacter pylori (H. pylori) in older patients 
are factors that increase the frequency of PUD development and secondary gastro-
intestinal bleeding [47].

In a study involving older patients for whom endoscopy has been carried out for 
any reason, endoscopy found esophagitis (15.5%), erosive gastritis (24.8%), PUD 
(26.2%), and nonorganic lesions (31.0%) [48].

Prevalence of H. pylori infection is about 70–80% in older patients; however, it 
falls significantly after 85 years of age. H. pylori infection plays a role in the devel-
opment of gastritis and PUD, and it is also involved in the pathophysiology of lym-
phoma related to the gastric mucosa and gastric cancer [47].

Symptoms and signs of PUD in older patients can be limited, like in other 
abdominal diseases. About 30% of patients older than 65 years with confirmed PUD 
do not have abdominal pain [16]. The most frequently encountered complications 
include perforation and gastrointestinal bleeding with a high rate of mortality.

15.4.9  Nonspecific Abdominal Pain

Although the ratio varies, 15% of older patients visiting the ED are discharged from 
the ED with the diagnosis of NSAP [7]. It does not mean the absence of any pathol-
ogy. In patients discharged from the ED with a diagnosis of NSAP, 2.2% of patients 
were diagnosed with malignancies within a period of 12 months [49]. EPs should be 
careful during the management of patients with nonspecific gastrointestinal signs 
and symptoms and should make recommendations for further studies after the ED 
care.

15.4.10  Extra-abdominal Causes of Abdominal Pain

Extra-abdominal diseases can be revealed with abdominal pain and other gastroin-
testinal complaints in older patients as in general population. EPs should not miss 
cases with acute myocardial infarction (MI). In a study including 65 years of age 
and older patients with acute MI, 1.3% of patients were discharged without any 
diagnosis in the ED [50]. The rate of acute MI who had not been diagnosed in the 
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ED is 0.52% [50]. Symptoms can be abdominal pain, shortness of breath, or weak-
ness, atypical presentation of MI in older patients. Electrocardiogram with 12 leads 
should be ordered systematically in older patients with abdominal pain.

 Conclusion
The management of abdominal pain in older patients is a unique challenge for 
the EPs. Taking a reliable history from older patients or their relatives, normal or 
near normal findings in physical examination, and results of laboratory tests 
within normal ranges contribute to make difficult the differential diagnosis of 
AAP in older patients in the ED. EPs should use a systematic approach with a 
more systematic realization of the CT scan in older patients. Most of the older 
patients with AAP will require surgery, but the mortality is ten times higher than 
the mortality observed in younger patients.

AAP in older patients may be due to vascular etiology, e.g., mesenteric ischemia 
and rupture of abdominal aortic aneurysm. Acute appendicitis, pancreatitis, and 
diverticulitis are uncommon in older patients and usually become apparent lately in 
their courses. Biliary tract diseases, bowel obstruction, and PUD are more frequent 
diseases and should be considered in the differential diagnosis. The motto of the 
c lassical approach of emergency medicine, “ABC priority,” should be always applied 
in older patients, and extra-abdominal causes like myocardial infarction must be 
 systematically eliminated during the differential diagnosis process in the ED.
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16Urinary Tract Infections in Older Patients

Roberta Petrino, Aldo Tua, and Fabio Salvi

16.1  Introduction

Urinary tract infection (UTI) is one of the most common infections in both 
community- dwelling and long-term care resident, as well as hospitalised older 
adults. The prevalence of UTI increases with age in both sexes, being higher for 
women than men at all ages [1].

Case definitions are central to any discussion about epidemiology of UTI. The 
spectrum of urinary conditions ranges from asymptomatic bacteriuria, to symptom-
atic (uncomplicated/complicated) UTI, to UTI-associated sepsis requiring hospi-
talisation (Table 16.1) [2].

ASB is very common in older people: 10.6–16% in older women and 3.6–19% 
in older men living in the community and up to 50% in older women and up to 40% 
in older men living in long-term care facilities [3]. Its presence does not necessarily 
indicate acute illness and is not, on its own, an indication for treatment [4]. 
Symptomatic UTI requires the presence of new urinary tract symptoms (such as 
frequency, urgency, dysuria, new incontinence, haematuria, or costovertebral or 
suprapubic tenderness) together with a urine culture with an identified urinary 
pathogen (Fig. 16.1) [3]. It represents 5% of all ED visits made annually by older 
adults in the United States, with a prevalence of 16.5% in a cohort of community- 
dwelling older women [6]. However, diagnosis becomes problematic when a patient, 
usually a frail older adult, is unable to provide a clear history of acute urinary 
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symptoms and/or present with nonspecific symptoms such as acute functional 
decline, confusion (delirium), or generalised weakness.

16.2  Symptoms of UTI

In adult patients, symptoms, signs, and laboratory findings focus on the anatomical 
level and the degree of severity of the infection (Table 16.2). The risk factor analysis 
contributes to define any additional therapeutic measure required (i.e. drainage).

Older people with UTI can present with these classical symptoms, but often, 
particularly when they have communication barriers, typical symptoms may be 
absent, masked, or impossible to ascertain. In this case, the predominant clinical 
expression could be lethargy or agitation (i.e. hypoactive or hyperactive delirium), 
fever or hypothermia (sepsis), hypotension and tachycardia (septic shock), acute 
functional decline (or fall), generalised weakness, and so on [7].

In older adults, the diagnosis of UTI should be always based on a full clinical 
assessment. The very high prevalence of asymptomatic bacteriuria (with positive 

Table 16.1 Classification of UTI (modified from Mody and Juthani-Metha [2])

Anatomical level of infection Cystitis, urethritis, pyelonephritis, prostatitis
Grade of severity of infection Uncomplicated and complicated UTIs, urinary tract-driven 

sepsis, septic shock
Underlying risk factors Prostatic hypertrophy, permanent catheterisation, incontinence, 

high motor dependency
Microbiological findings Recurrent infections, multiresistant bacteria, antibiotic abuse

0% 20% 40% 60% 80% 100%

trimetoprim
piperacillin

piperac/tazo
phosphomicin
nitrofurantoin
levofloxacin
imipenem

gentamicin
ertapenem

cotrimoxazole
colistine

ciprofloxacin
cefotaxime

cefixime
cefepime
cefalexin

aztreonam
ampicillin

amoxi/clav
amikacin

S

I

R

Fig. 16.1 Resistance to antibiotics in a sample of 350 E. coli-positive urine cultures in a North 
Italian series [5]
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dipstick test) together with the high prevalence of atypical presentations or inability 
to provide a clear history of acute urinary symptoms in older patients (especially in 
the presence of indwelling catheter holders) risks overdiagnosis and consequent 
overtreatment. Potentially unnecessary use of antibiotics leads to increased resis-
tance of the common uropathogens, specifically the emergence of multidrug- 
resistant ESBL-producing Escherichia coli and Klebsiella species. Additionally, 
overuse of antibiotics increases the risk of antibiotic-related complications such as 
increasing number of MRSA infections and clostridial diarrhoea, as well as unnec-
essary costs. There is also an opportunity cost in terms of missed diagnoses—incor-
rect interpretation of urine dipstick testing can lead to the true diagnoses being 
missed and delays in treatment.

16.2.1  Asymptomatic Bacteriuria

ASB is defined as the presence of bacteria in the urine in quantities of 105 colony- 
forming units per millilitre (cfu/mL) or more in two consecutive urine specimens in 
women or one urine specimen in men, in the absence of clinical signs or symptoms 
suggestive of a UTI [8]. It is more common in diabetic older patients, while it is 
constant in indwelling catheter holders and very frequent in incontinent women. 
The prevalence of ASB is estimated to be between 6 and 10% in women older than 
60 years and approximately 5% in men older than 65 [9]. In institutionalised adults 
the incidence of bacteriuria is even higher, with estimates ranging from 25 to 50% 
for women and 15 to 35% for men. Table 16.3 shows the prevalence of bacteriuria 
in different countries and ages. Although ASB increases the risk of symptomatic 

Table 16.2 Anatomical localisations of UTI and classical related symptoms

Urethra and bladder: lower urinary tract 
infection (LUTI)

•  Dysuria or frequency with or without fever 
and chills

• Tenderness over the bladder
• Lower back pain
• Urgency, spasm after voiding
• Cloudy urines, haematuria
• Generally acute onset

Kidney: upper urinary tract infection (UUTI) 
or pyelonephritis

• Loin pain, flank tenderness
• Fever > 38°C
• Rigours or other manifestations of infection

Prostate: prostatitis •  Pain in the lower back, perirectal area, and 
testicles

• High fever and chills
•  Swelling of the prostate with possible 

obstruction
•  Urinary retention, which can cause abscesses 

or seminal vesiculitis
Bloodstream: urosepsis • Symptoms of UTI and systemic symptoms

•  Presence of bacteria in the blood diagnosed  
by blood culture
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UTI, it should not be treated except in those patients undergoing invasive genitouri-
nary procedures [3].

A common clinical scenario is an older patient, maybe living in a residential 
home, who is referred to the ED with a history of increasing confusion, being unable 
to provide clear associated symptoms. The patient could have dark and offensive 
smelling urine; the dipstick test is positive for leucocyte esterase and nitrites. A 
urine culture is sent (and will be positive), UTI is diagnosed, and antibiotic treat-
ment is started. However, fever or other indices of systemic inflammation (hypo-
thermia, CRP, raised white cell count) or genitourinary tract infection are lacking; 
other sources of infection (pneumonia, diverticulitis, endocarditis, etc.) have not 
been ruled out; and alternative diagnoses of acute confusion have not been ade-
quately taken into account. For example, the patient could have recently started 
codeine for knee pain, and this could be the cause of increasing confusion, constipa-
tion, reduced fluid intake with consequent dehydration, and change in the character 
of urine that is chronically bacteriuric. An apparently simple and well-managed 
clinical case becomes a misdiagnosis and a missed diagnosis of the true cause of 
delirium [4]. Moreover, unnecessary antibiotic treatment may frequently cause 
harm (rash, drug interactions, development of antibiotic resistance, and disruption 
of intestinal microbiome) [11].

16.2.2  Symptomatic Urinary Tract Infection

In older patients the symptoms and signs of UTI may be atypical and difficult to 
distinguish from other urinary diseases. Older adults with UTI are more likely to 
present to the ED with altered mental status rather than fever or classic urinary 
symptoms; however, when present, acute dysuria is more specific for UTI than uri-
nary frequency or urgency [6]. Atypical presentations also abound in older patients 
with pyelonephritis, but fever and chills are more consistently present [6]. Another 
important symptom of UTI could be the pain in the suprapubic area, the flank, or the 
back, which in the non-cooperative patient could be suggested by agitation, irritabil-
ity, and increased confusion (delirium) with increased incidence of falls. Even if 
incontinence could be a risk factor for UTI, it may also represent a symptom of the 
disease. When UTI evolves into sepsis or septic shock, typical symptoms—like 
hypotension, tachycardia, tachypnoea, anorexia, respiratory distress, and abdominal 
tenderness—may occur but can be delayed or onset abrupt.

Table 16.3 Prevalence of asymptomatic bacteriuria according to age in different countries [10]

Country Age (years) Men (%) Women (%)
Japan 50–59 0.6 2.8

60–69 1.5 7.4
>70 3.6 10.8

Sweden 62 6 16
79 6 14

Scotland 65–74 6 16
>75 7 17
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As mentioned above, the simple evidence of cloudy or malodorous urine is not 
sufficient to start an antimicrobial treatment, as it could be due to epithelial cells or 
mucus, dehydration, or poor hygiene, while the evidence of haematuria could be 
due to different causes, such as cancer or medication. In older patients also fever 
may be absent or late in onset, or they could be hypothermic with sepsis. When 
present, fever is the most important sign, but it is important to exclude other sources 
of infection.

16.3  Microbiology

The vast majority of UTI are due to infection by Escherichia coli, Proteus mirabilis, 
Klebsiella pneumoniae, Enterococcus, Pseudomonas, and Staphylococcus spp. [12, 
13]. Older patients have a lower incidence of Escherichia coli and a higher inci-
dence of polymicrobial infections [12, 13]. In community-living postmenopausal 
women, E. coli is the most common urinary isolate, accounting for 75–82% of UTIs 
[12, 13]. Gram-positive organisms including Enterococcus and Staphylococcus 
accounted for 4.5% and 4.1% of cases, respectively [12, 13]. Klebsiella sp. was the 
second most common (12%) followed by Enterococcus faecalis (8%) [12, 13]. It is 
postulated that the postmenopausal state changes the vaginal microbial environment 
of older women, which together with worsening of incontinence and disability, and 
greater exposure to antibiotics, leads to change the profile of uropathogens causing 
UTI in community-dwelling and institutionalised women [12, 13]. In nursing homes 
the microbiology of UTI changes according to the presence of a long-term catheter 
[12, 13].

16.3.1  Antimicrobial Resistance

Multidrug-resistant organisms (MDROs) are increasing over time, due to the wide-
spread and frequently inappropriate use of antibiotics for UTI [14].  Although 
MDROs are more common in healthcare settings, the prevalence of resistant urinary 
pathogens in community populations is also growing [5]. Figure 16.1 shows the 
antimicrobial resistance in E. coli-positive urinary cultures in a North Italian envi-
ronment, with a high prevalence of older people [5]. These data suggest that it is 
important to know the epidemiology and antibiotic sensibility in each environment, 
setting, and geographical location, to be able to conduct a correct education of doc-
tors to use antibiotics that are effective and that are not increasing resistances, which 
vary widely among Europe.

16.4  Risk Factors for UTI

A variety of factors predispose older adults to infections. Immunity is modified by 
age or by chronic diseases and can increase likelihood to contract infection. Also the 
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need for invasive procedures, prosthetic devices, urinary catheterisation, and long- 
term care facilities is all increasing the risk of UTI and of acquired MDROs [15].

In community-dwelling older adults, one of the strongest predictors for developing 
UTI is having a history of UTI. Other risk factors associated with developing UTI in 
older women include a history of urinary incontinence, the presence of a cystocele, and 
a history of diabetes mellitus. A change in vaginal flora as a result of declining oestrogen 
levels is thought to predispose postmenopausal women to UTI, which is not decreased 
by oestrogen replacement therapy. In men the most important predisposing factors for 
UTI are prostatic hypertrophy causing urinary retention and high post-void residuals.

Residents in long-term care facilities are more likely to suffer from significant 
functional and cognitive impairment, both of which have been shown to increase the 
risk of developing UTI. Disorders such as dementia, Parkinson’s disease, and stroke 
often lead to voiding abnormalities, impede adequate self-hygiene, and increase the 
need for urinary catheterisation.

The major age-related risk factors for UTI are:

• Faecal incontinence (and constipation)
• Incomplete bladder empting
• Vaginal atrophy, oestrogen deficiency
• Urinary incontinence, cystocele/prolapse
• Dehydration, impaired fluid intake
• Long-term indwelling urinary catheter
• Diabetes or immunosuppression
• Prostatic hypertrophy
• Bladder or prostate cancer

16.5  Diagnosis of UTI

16.5.1  Diagnosis of UTI in Community-Dwelling Older Adults

The diagnosis of symptomatic UTI in community-dwelling older adults who are cog-
nitively intact requires the presence of genitourinary symptoms in the setting of urinary 
tract inflammation demonstrated by pyuria (Fig. 16.2) and a documented microbio-
logic pathogen. Although urinary symptoms are common in community- dwelling 
older adults, not all patients who present with urinary symptoms have symptomatic 
UTI, and overuse of antibiotics for the treatment of UTI in this population remains a 
significant problem [16]. It is important to interpret correctly also the other signs and 
symptoms described above and evaluate if they are really related to urinary infection.

A screening for ASB is recommended only for patients about to undergo invasive 
urological procedures (prostatic transurethral resection, procedures that may cause 
haematuria), while it should not be routinely undertaken in other groups (people 
with diabetes, long-term care residents, or patients undergoing urinary catheter 
insertion).

R. Petrino et al.
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16.5.2  Diagnostic Criteria of UTI in Community-Dwelling Older 
Adults

In older adults who are cognitively intact and present with symptoms suggestive of 
UTI, a urinary dipstick (Fig. 16.3) can be helpful to exclude UTI if there are no 
nitrates or leucocytes (high negative predictive value), but in other scenarios it is 
reasonable to treat based on local antimicrobial guidance and send a midstream 
sample for subsequent review.

16.5.3  Diagnosis of UTI in Patients with Communication Barriers

The diagnosis of symptomatic UTI in older people with communication barriers 
is more challenging, as according to definitions of there should be localised geni-
tourinary symptoms, the incidence of which will be low. Institutionalised older 
adults, indeed, often have significant underlying medical comorbidities such as 
dementia and stroke, which impair their ability to communicate, and are more 
likely to present with atypical or nonspecific symptoms when infected. The high 
prevalence of bacteriuria in long-term care facility patients makes it difficult for 
providers to distinguish symptomatic UTI from ASB, risks overtreatment, and 
selection of MDROs.

To improve infection control practices and prevent the negative effects of over-
use of antibiotics, several consensus guidelines have been developed to assist pro-
viders in the diagnosis and treatment of UTI in long-term care residents [17]. 
Importantly, healthcare professionals should not use dipstick testing to diagnose 
UTI in adults with urinary catheters. Dipstick testing is not an effective method for 
detecting urinary tract infections in catheterised adults. This is because there is no 

Fig. 16.2 Pyuria sample
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relationship between the level of pyuria and infection in people with indwelling 
catheters (the presence of the catheter invariably induces pyuria without the pres-
ence of infection). A negative dipstick test can be a useful method to rule out UTI in 
these patients [11].

For residents without an indwelling urinary catheter, the diagnosis of UTI in the 
revised McGeer criteria is illustrated in Table 16.4 [17].

Table 16.4 Minimum criteria for initiating antibiotics for UTI in long-term care residents

1. At least one of the following subcriteria of signs or symptoms
  • Acute dysuria or acute pain, swelling, or tenderness of the testes, epididymis, or prostate
  • Fever or leucocytosis and at least one of the following localising urinary tract subcriteria:
   – Acute costovertebral angle pain or tenderness
   – Suprapubic pain
   – Gross haematuria
   – New or marked increase in incontinence
   – New or marked increase in urgency
   – New or marked increase in frequency
  •  In the absence of fever or leucocytosis, two or more of the following localising urinary tract 

subcriteria:
   – Suprapubic pain
   – Gross haematuria
   – New or marked increase in incontinence
   – New or marked increase in urgency
   – New or marked increase in frequency
2. One of the following microbiological subcriteria
  •  At least 105 cfu/mL of no more than two species of microorganisms in a voided urine 

sample
  • At least 102 of any number of organisms in a specimen collected by in-and-out catheter

Adapted from [17]

Fig. 16.3 Dipstick urine analysis: in 60 s the doctor and the nurse may have information on the 
presence of blood, nitrates, proteins, pH, and specific gravity in the urine sample
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16.5.4  Diagnostic Algorithm for UTI in Older Adults in Long-Term 
Care Facilities

The minimum laboratory evaluation for suspected UTI should include urinalysis to 
evaluate for pyuria and urinary dipstick to evaluate for evidence of leucocyte ester-
ase and nitrates. If pyuria is present or the urinary dipstick is positive for leucocyte 
esterase or nitrate test, a urine culture should be obtained to search the presence of 
bacteriuria and to document antimicrobial susceptibility testing [18]. The absence 
of both leucocyte esterase and nitrite has been shown to have 98% negative predic-
tive value for the diagnosis of UTI. When an older person is unable to provide a 
definitive history of acute urinary symptoms, a UTI should be diagnosed only when 
evidence exists of bacteriuria (base on urine culture) and systemic inflammation 
(fever/hypothermia, raised white cell count, or CRP), and, importantly, no other 
more likely cause of acute illness exists, after a careful/full clinical assessment [11]. 
Older patients with acute mental status changes accompanied by bacteriuria and 
pyuria, without clinical instability or other signs or symptoms of UTI, can reason-
ably be observed for resolution of confusion for 24–48 h without antibiotics, while 
searching for other causes of confusion (i.e. dehydration, hypoxia, polypharmacy 
adverse reactions) [19].

16.5.5  UTI in Older Patients with Long-Term Indwelling Urinary 
Catheter

Bacteriuria is constant in patients with catheter, because the device provides a focus 
for bacterial biofilm formation (Fig. 16.4). So the first preventive action for the older 
patient is to minimise the use of indwelling catheters, which will be colonised, even 
with a close drainage system. So it is important to address all the reasons for cath-
eterisation, such as prostatic hypertrophy or other obstruction, or in cooperative 
patients, for example, with neurological bladder, consider intermittent self- 
catheterisation. In any case, the antibiotic prophylaxis in patients with long-term 
indwelling catheter is not indicated [3].

16.6  Treatment of UTI

In older patients who have nonspecific symptoms, the decision to start a specific 
antibiotic may be challenging. In this setting it is widely spread the use of empiric 
antimicrobial therapy, even without a clear evidence of infection, and this has often 
led to antibiotic overuse and increase in resistance.

A full diagnostic workup should be always performed, urine microscopy and 
ideally with culture, and the treatment started, trying to target the causative organ-
ism only following indications reported above. It is important to use an antibiotic 
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with a narrow spectrum of action, to avoid the onset of Clostridium difficile enteritis 
that may increase morbidity and mortality. It is also important to consider dose- 
adjusting needs, due to the frequent presence of chronic renal failure [20].

As already explained above, one of the most important issues a doctor faces with 
treating UTIs is to know the microbiology of the region where he or she is operating 
and the specific resistance of bacteria to the available and commonly used antibiot-
ics. So when possible, a urine culture should be performed. For an uncomplicated 
UTI, 3 days of treatment will usually suffice, whereas for complicated UTI (signs of 
systemic inflammation or altered anatomy), up to 14 days may be required, possibly 
intravenously if the patient’s illness severity or inability to comply with oral medi-
cation dictates that is necessary. The choice of antibiotic will depend on a knowl-
edge of local resistance patterns. Prostatitis occurs not infrequently in older men 
and, when present, requires at least 4 weeks of an antibiotic that has good tissue 
penetration, such as ciprofloxacin or cotrimoxazole.

16.7  Prevention of UTIs

Several strategies can be taken to try to prevent UTIs in older patients:

 1. Avoid long-term catheterisation when possible. It is necessary to reassess the 
reason for catheter insertion and try to remove it, monitoring the new onset of 
obstruction.

 2. Look for clinical predisposing factors to UTI, such as diabetes or urological 
disease (stones or tumours). Similarly, search for constipation (and tendency to 

Neutrophils

Fibrinogen

Biofilm

Fig. 16.4 The bladder without catheter on the left and with catheter on the right. Fibrinogen 
bridges maintain the biofilm in catheter holder, and inflammation of the bladder is increased and 
developed
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faecal impaction), chronic urinary retention (post-void residual scan), and other 
anatomical abnormalities.

 3. Increase mobility of patients. Several studies demonstrated a reduced rate of 
UTIs up to 60% in older patients that were mobilised.

 4. Use of cranberry juice or capsules is no longer recommended [21]).

 Conclusion

In this chapter we have highlighted the key issues of diagnosing and managing 
UTI in older people. The take-home messages can be encapsulated in these 
points:

 1. UTI is a very common disease in older patients and can be present in very 
atypical, often neuropsychiatric ways, such as delirium [22].

 2. Asymptomatic bacteriuria is common but should not be treated.
 3. When a treatment is necessary, it should be targeted on epidemiological and 

microbiological findings to limit antibiotic resistance as much as possible [23].
 4. Treatment should be short for uncomplicated UTI.
 5. Prevention measures such as avoiding catheter when not necessary and 

improving mobility of the patients should be fostered.
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Management of Acute Chest Pain 
in Older Patients

Tim Arnold, Ursula Müller-Werdan, and Martin Möckel

17.1  Introduction

Chest pain is the most frequent leading symptom in the emergency department (ED) 
and challenges the team, because it has many differential diagnoses but also because 
some of them are serious life-threatening diseases and others only cause discomfort. 
In addition, many patients with chest pain are 75 years and older. In the ED, chest 
pain is the most frequent leading symptom, but only 10% of all ED visitors will be 
diagnosed with acute myocardial infarction (AMI) [1], and 36% of chest pain are 
related to musculoskeletal conditions, 19% to gastrointestinal and 5% to respiratory 
conditions, 10% account for stable angina, and 1.5% percent for acute cardiac isch-
emia [2]. They often do not present with a typical set of symptoms and many of 
them suffer from multimorbidity.

The challenge in frail older people (many of whom will have impaired commu-
nication) is to identify the leading cause of chest pain. Furthermore, in the frailest, 
the focus of management may shift from preventing mortality to dignity, autonomy, 
and comfort.
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17.2  Differential Diagnosis

It is crucial to distinguish rapidly between life-threatening and benign causes of 
chest pain, whereas the “big five of chest pain” (AMI, pulmonary arterial embolism, 
aortic dissection, tension pneumothorax, and—very rare—the Boerhaave’s syn-
drome) are the most relevant pathologies that must be ruled out. Aortic dissection 
type A and Boerhaave’s syndrome will require immediate surgical intervention 
independent of age. Pulmonary embolism (PE) is primarily treated by anticoagula-
tion also in older patients, and fibrinolysis is limited to a small group of patients in 
shock. Therefore, the most challenging differential diagnosis with respect to an age- 
related management is the AMI.

It has to be taken into account that the top ten diagnoses among patients present-
ing with chest pain contain also cardiomyopathy, atrial fibrillation, heart failure, and 
arterial hypertension [1]. These patients may not profit from coronary angiography 
as they often are at high risk for renal failure and other complications without hav-
ing a culprit coronary artery lesion. It is to emphasize that age, multimorbidity, and 
frailty should not promote therapeutic nihilism in consideration of chest pain, but it 
is crucial that risks and benefits not only of the diagnostic but also possible thera-
peutic approaches are discussed in a patient-centered conversation.

17.2.1  Pulmonary Embolism

Aging is a major risk factor for vein thrombosis and thus for PE, too. Vein thrombo-
sis is very rare in young individuals (<1 per 10,000 per year) but increases to ∼1% 
per year in older patients [3]. This emphasizes that aging is one of the strongest and 
most prevalent risk factor for venous thrombosis [3].

Typical symptoms for PE are less likely to occur in older patients. According to 
a study published in 2014, only 64% of all patients with PE and older than 60 years 
suffered from unexplained dyspnea, pain on inspiration was found in 49%, and only 
37% suffered from acute chest pain. Hemoptysis was only found in 3% [4]. Older 
patients are more likely to present with syncope.

The main diagnostic steps in suspected PE are to calculate the pretest probability 
using the Wells score followed by further diagnostic tests, whether it is D-dimer 
testing or a computed tomography of the chest—at least depending on the pretest 
probability. Not only the Wells score but also D-dimer cutoff values are barely eval-
uated in older patients, so it is not surprising that only 5% of patients older than 
80  years have a negative D-dimers (compared with 50% of patients less than 
50 years) [5].

Thus the failure rate of Wells score combined with a qualitative point of care 
D-dimer test to exclude PE was shown to be 6% in older patients, whereas in 
younger patients several studies found a failure rate below 1% [6].

Age-adjusted D-dimer levels are beginning to be implemented into decision 
scores, like in the revised Geneva score of “not high” or Wells score of “low.”

PE can be diagnosed by computed tomography pulmonary angiography (CTPA) 
or lung ventilation-perfusion scan, whereas the CT scan remains the gold standard. 
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As the radiation exposure especially in younger individuals needs to be taken into 
account, it is more the contrast-induced kidney injury in older patients that is to be 
weighed up. After all, literature tells that patients aged 64 years or older show a 
prevalence of chronic kidney disease from 23.4 to 35.8% [7].

Although older patients are more likely to experience adverse effects of systemic 
anticoagulation, the therapeutic approach is not different than in younger 
individuals.

17.2.2  Type A Aortic Dissection

Type A aortic dissection is an uncommon disease with an incidence ranging from 5 
to 30 cases per million people per year, but because of the frequently fatal outcome, 
finding the right diagnosis fast could save the patient’s life. Nevertheless, many 
patients with aortic dissection die before presentation to the hospital or prior to 
diagnosis [8].

Several studies found that up to 32% of all patients with type A dissection are 
70 years or older. In younger individuals the underlying disease usually is Marfan 
syndrome; in older patients, hypertension, atherosclerosis, and iatrogenic dissection 
are in the foreground [9].

Like in other acute diseases, older patients with type A aortic dissection are less 
likely to present with typical symptoms like acute chest or back pain (76.5% in 
>70 years vs. 88.5% in <70 years); in older patients fewer show murmur of aortic 
regurgitation (28% in >70 years vs. 47.1% in <70 years) [9].

Still, an abrupt onset of chest pain (leading symptom in up to 76% >70 years and 
88% in <70 years) in combination with a low blood pressure is the most common 
symptom for a type A dissection, if it is in the young or the old [9].

Older patients are less likely to undergo surgical treatment and more likely to be 
treated conservatively, which means by medical treatment. It was significantly 
shown that only 64% in the >70 years older patients are treated by surgery com-
pared to 86% in the <70 years older patients; medical approach represents 36% vs. 
14% [9].

The overall mortality for patients treated surgically is around 27%, where there 
is a significant difference for the younger ones (23%) and those >70 years age (38%) 
[9]. The most common in-hospital complications are myocardial, mesenteric and 
limb ischemia, renal failure, cardiac tamponade, and coma or altered consciousness. 
In relation to those complications, there are no significant differences between 
younger or older patients [9].

17.2.3  (Tension) Pneumothorax

Primary spontaneous pneumothorax usually occurs in tall, lean, and young men 
aged between 20 and 25—but the spontaneous pneumothorax has two age peaks 
with the second peak and mostly secondary spontaneous pneumothorax in older 
patients aged 80  years and older due to changes in the chest wall as well as 
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underlying lung diseases like emphysema or chronic obstructive lung disease [10]. 
At least, old patients are at a higher risk of fractures not only because potential 
medical side effects compromising walking stability and therefore a higher risk of 
falls but also because of osteoporosis. There is only limited data on pneumothorax 
in older patients, but so far, it seems like older patients compared to younger ones 
present less often with a typical sudden onset of pleuritic pain or even don’t have 
any pain, so the major symptom is unspecific dyspnea [11]. Thus, the diagnosis of 
pneumothorax is significantly less often made in older patients; the mean delay to 
presentation as well as the duration of hospitalization is much longer. In contrast  
to the mostly benign clinical course of a primary spontaneous pneumothorax, due to 
underlying lung disease and limited pulmonary reserve, the secondary spontaneous 
often is a life-threatening event [10].

The therapeutic approach does not differ between younger or older patients, at 
least in both the first step is a chest drainage.

17.2.4  Other Differential Diagnoses Leading to Chest Pain

One-third of all patients >65 years suffer from a fall once a year; in the older indi-
viduals literature even tells us that in those aged >80 years even 50% suffer from a 
fall per year. Two-thirds of those who fall will fall again within 6 months [12], who 
falls once will fall twice. Roughly estimated, every tenth fall causes any fracture 
and, in the same frequency, mild injuries like hematoma, cuts, or grazes [13]. It is 
crucial to ask for falls and injuries, while taking the patients’ history in those who 
present with chest pain, the clinical examination must address signs of a trauma like 
hematoma, bone bruise, and pneumothorax. In the differential diagnostic workup, 
chest X-ray with focus on rip fractures as well as pneumothorax should be per-
formed; sometimes only a CT scan of the chest reveals injuries.

If patients suffer from fever, (productive) coughing, and reduced general condi-
tion, pneumonia or other pulmonary infections need to be taken into account in 
those presenting with chest pain. Within the older population, those with more 
advanced age are more susceptible to pneumonia with incidence rates of 52.3 cases 
per 1000 persons in those aged at least 85 years [14]. It remains a big challenge to 
diagnose “pneumonia” in older patients, as they complain significantly fewer symp-
toms than younger patients do. Often delirium, worsening of chronic confusion or 
falls may be the only manifestation [15].

Other conditions causing chest pain like the very rare Boerhaave’s syndrome or 
herpes zoster and postherpetic neuralgia or even just a trivial muscle pain should be 
considered. Boerhaave’s syndrome is more common in patients aged 50–70 years; 
herpes zoster often has a typical set of symptoms (though the variety of symptoms 
in older patients can be widely spread from constant to intermittent, from burning to 
itching pain) often followed or combined with a typical rash, whereas in the major-
ity of cases the rash follows the pain. Postherpetic neuralgia is the most menacing 
complication of herpes zoster in older patients. The occurrence of postherpetic 
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neuralgia, defined as a pain 1 month after rash onset, is estimated up to 68% in 
patients older than 60 years [16].

17.3  Acute Coronary Syndromes

17.3.1  General Aspects

Twenty to twenty-five percent of patients presenting in the ED with chest pain suffer 
from acute coronary syndrome (ACS). According to the AHA and ESC guidelines, 
an ECG must be obtained within 10  min after initial presentation to the ED in 
patients with chest discomfort or other symptoms or other symptoms consistent 
with ACS.

17.3.2  Definitions

ACS is an umbrella term including acute myocardial infarction (NSTEMI and 
STEMI) and unstable angina.

17.3.2.1  STEMI
According to the universal definition, a STEMI is a syndrome out of symptoms of a 
myocardial ischemia combined with persistent characteristic ECG changes [17]. 
Those are new ST-elevations at the J-point in at least two adjacent leads at a mini-
mum of 0.1 mV except of the leads V2-3. Here, a ST-segment elevation of minimum 
0.25 mV in men younger than 40 years as well as at minimum 0.2 mV in men older 
than 40 years needs to be found. In women, the lower limit for a ST-segment eleva-
tion in lead V2-3 is 0.15 mV. The appearance of a new left bundle branch block 
accompanied by typical symptoms for ACS is a STEMI equivalent. It remains a big 
challenge to put the left bundle branch block in the right context. It is well known 
that the prevalence of left bundle branch block and other cardiac conduction abnor-
malities increases with age, so it might be difficult to find out whether it is old or 
new. In addition, left bundle branch block is a marker both of age and severe heart 
disease but not exclusively coronary disease [18]. At least, when left bundle branch 
block is present, the suspicion of acute myocardial infarction should be increased, 
efforts should be made to obtain previous ECGs, and more definitive tests like point 
of care troponin test should be performed.

17.3.2.2  NSTE-ACS
In contrast to the STEMI, there are no mandatory ECG changes in NSTEMI. Thus, 
the measurement of the biomarker troponin is the most important diagnostic 
approach after a thorough clinical assessment of the patient. In contrast to unstable 
angina, troponin is elevated in NSTEMI; a typical dynamic over the 99th percentile 
of the reference value is required [1].
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17.3.3  Symptoms

Typical symptoms for an ACS are tightness in the chest, chest pain, and radiation in 
the left arm and the chaws, often accompanied by dyspnea and vegetative symptoms 
like diaphoresis and nausea/vomiting.

Atypical symptoms (defined as absence of chest pain) occur more often among 
older patients with ACS in up to 40% [19]. Literature shows that the average age of 
patients presenting with atypical symptoms was 73 years, whereas the average age 
of patients presenting with typical symptoms was 66 years [20]. Because of delays 
in finding the diagnosis and initiating treatment, atypical presentation of ACS is 
shown to be a negative predictor for death with a threefold higher in-hospital death 
rate than in typical ACS. Canto et al. found that in 434,877 patients diagnosed with 
myocardial infarction, up to 33% did not present with typical chest pain [3].

Although chest pain remains a common presentation of ACS regardless of age, 
older patients were more likely to present with dyspnea (49%), diaphoresis (26%), 
nausea and vomiting (24%), and syncope (19%) as a primary complaint [20].

Especially in older patients who already suffer from another acute illness (infec-
tions or worsening of a comorbid condition), the risk for development of an ACS 
increases.

17.3.4  Diagnosis

Initial steps in the workup are a focused patient’s history (history of coronary heart 
disease, comorbidities, and prior medication) as well as a physical examination 
(heart murmurs, tachycardia or arrhythmia, crackling noises in lung auscultation, 
blood pressure). An assessment of the patients general appearance is crucial (are 
they cold sweated, pale, restless and anxious?). These initial steps are challenging 
in older patients because due to limitations of memory, polypharmacy, and multi-
morbidity. Necessary information can often not obtained from the patient but from 
relatives and records.

Further key components in diagnosing ACS are ECG findings and biomarkers 
(specifically cardiac troponin), while other reasons for an elevated troponin should 
be considered. In fact studies could show that the workup progress in older patients 
takes much longer than in younger ones, for instance, the average time between 
presentation and first ECG is 40  min, where it takes 7  min longer in patients 
>75 years [20].

The performance of a global assessment whether if it is in the emergency setting 
or completed when the patient’s condition has stabilized is considered best practice 
(see Chap. 6). It should assess medical and psychosocial items and use simple tests 
for the rapid detection of concomitant diseases, an evaluation of the patient’s auton-
omy and his/her social conditions. Main items to be assessed are the evaluation of 
cognition and dependence (daily living) as well as a somatic geriatric (minimal 
nutrition assessment) and a psychological (simplified geriatric depression score) 
evaluation [21].
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17.3.5  Specific Differential Diagnosis

There are several other reasons for an elevation of troponin than myocardial isch-
emia, especially in older patients and multimorbid patients (Table 17.1).

17.3.6  Treatment

In general, older patients have a high risk of complications during antithrombotic 
therapy and revascularization. The ACC/AHA guidelines thus recommend for older 
patients [22, 23]:

 (a) Decisions on management should reflect considerations of general health, 
comorbidities, cognitive status, and life expectancy (Ic)

 (b) Attention should be paid to altered pharmacokinetics and sensitivity to hypo-
tensive drugs (Ib)

 (c) Intensive medical and interventional management of ACS may be undertaken 
but with close observation for adverse effects of these therapies (Ib)

Furthermore, the 2015 ESC guidelines for the management of acute coronary 
syndromes in patients presenting without persistent ST-segment elevation empha-
size that despite the lower rate of revascularization in older patients, its benefit 
appears to be maintained at older age. According to paying attention to altered phar-
macokinetics and possible adverse effects of therapies, 10–15% of patients were 
deemed to have contraindications for aspirin, beta-blockers, and statins. Nevertheless, 
it has to be suggested—based on registry data—that even in the very old patient, 
adherence to recommended therapies within 24 h of admission reduces in-hospital 
mortality [23]. This benefit was observed despite the increased risk of side effects 

Table 17.1 Reasons for the elevation of cTn other than myocardial ischemia

Chronic or acute kidney failure
Heart failure—acute or chronic
Hypertensive crisis
Tachy- or bradyarrhythmias
Lung arterial embolism, pulmonary hypertension
Critical ill patients with respiratory insufficiency and septic condition
Acute neurological disease, i.e. stroke or subarachnoid bleeding
Aortic dissection, aortic valve diseases or hypertrophic cardiomyopathy
Contusion of the heart, ablation therapy, pacemaker stimulation, cardioversion or 
endomyocardial biopsy
Hypothyroidism
Takotsubo cardiomyopathy
Rhabdomyolysis
Myocarditis
Infiltrative myocardial disease like amyloidosis, hemochromatosis, sarcoidosis and 
sclerodermia
Drugs toxicity, i.e. adriamycine, 5-fluorouracile, herceptine, snake venoms
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from pharmacological treatment and, specifically, the increased risk of bleeding 
events associated with antithrombotic therapy in older patients [23]. However, the 
management strategy must take into account possible end-stage diseases like cancer 
or dementia and the hereby-accompanied quality of life into account and weigh up 
costs and benefits of diagnostic and therapeutic interventions.

17.3.6.1  Cardiac Catheterization
More than half of all ACS trials in the last decade did not enroll patients >75 years. 
This subgroup only accounted for 9% of all patients enrolled in trials [20]. Among 
patients >75 years of age, the likelihood of catheterization decreased by 15% each 
year of advancing age [24]. Due to the exclusion of patients based on age, there is 
only limited evidence for the use of cardiac catheterization in older patients with 
ACS. For the same reason, there still is uncertainty about the benefits and risks in 
the use of newer medication in ACS. Comorbidities do not simplify the decision- 
making either, and older populations are heterogeneous in ways not captured by 
standard assessments.

Older patients >75 years undergo less cardiac catheterization than younger ones. 
In the USA, about 77% of older patients undergo cardiac catheterization, compared 
to 91% in younger patients [24].

The 2015 ESC guidelines for the management of acute coronary syndromes in 
patients presenting without persistent ST-segment elevation recommend an early 
invasive strategy with PCI within 48  h after initial presentation for all high-risk 
NSTE-ACS patients, whereas high risk implies indicators such as recurrent angina, 
elevated cardiac markers, ST-segment depression, heart failure, arrhythmias, prior 
coronary bypass or PCI. It was shown that the older population has a greater benefit 
in terms of absolute and relative risk reduction in reducing death with early invasive 
strategy, but these benefits coexist with an increase in major bleeding events [23].

17.3.6.2  Pharmacological Treatment
It has been shown that in-hospital administration of antiplatelet therapy decreases 
by age, while this is more pronounced for clopidogrel than for aspirin.

According to the ESC guidelines for the management of acute coronary syndromes 
in patients presenting without persistent ST-segment elevation guidelines, dual anti-
platelet therapy and therefore the use of aspirin and one of the two more potent P2Y12 
inhibitors ticagrelor or prasugrel in suspected ACS are highly recommended. The ben-
efit of aspirin does not seem to be affected by age, and its benefit is greatest in highest-
risk populations such as older patients [20]. As adjunct to the use of aspirin, the 
guidelines give a class Ia recommendation for a dual antiplatelet therapy without 
modification based on age, but there is still a lack of age subgroup data on efficacy and 
safety of this therapy from randomized trials. In contrast, the 2014 ACC/AHA guide-
lines for the management of patients with non-ST elevation acute coronary syndromes 
recommend that either clopidogrel or ticagrelor should be administered in addition to 
aspirin for up to 12 months to all patients with NSTE- ACS without contraindications 
who are treated with either an early invasive or ischemia- guided strategy [23].
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17.3.6.3  Ticagrelor
A substudy of the Platelet Inhibition and Patient Outcomes (PLATO) trial published 
in 2012 could show that the clinical benefit of ticagrelor over clopidogrel in patients 
with acute coronary syndrome with respect to the composite of cardiovascular 
death, myocardial infarction, and stroke or all-cause mortality, was not significantly 
different between patients aged ≥75 and those aged <75 years [25]. The authors 
observed no increased risk of major bleeding complications with ticagrelor versus 
clopidogrel in patients aged ≥75 years or patients aged <75 years. Side effects like 
dyspnea and ventricular pauses were more common during treatment with ticagre-
lor than clopidogrel, with no evidence of an age-by-treatment interaction and no 
effect on mortality [25].

17.3.6.4  Prasugrel
Prasugrel has several limitations especially in older patients. It should not be given 
in those with a history of stroke or TIA or patients older 75 years as well as patients 
with a body weight less than 60 kg.

However, because it still remains unclear whether ticagrelor or prasugrel has a 
better net clinical benefit in older patients with NSTE-ACS when compared with 
clopidogrel, the 2015 enrolled “POPular AGE trial (Ticagrelor or Prasugrel Versus 
Clopidogrel in older Patients With an Acute Coronary Syndrome and a High 
Bleeding Risk: Optimization of Antiplatelet Treatment in High-risk Older)” is 
designed to address the optimal antiplatelet strategy in older patients NSTE-ACS 
patients [26].

In this randomized, controlled, open label, multicenter trial with an estimated 
enrollment of 1000 patients aged 70 years and older, presenting with non-ST eleva-
tion acute coronary syndrome, patients will be randomized to either clopidogrel or 
one of the P2Y12 inhibitors ticagrelor or prasugrel. Patients will be followed for 
1 year for outcomes such as bleeding episodes requiring medical intervention and 
net clinical benefit, defined as all-cause mortality, nonfatal myocardial infarction, 
nonfatal stroke, and PLATO major and minor bleeding [27].

17.3.7  Prognosis and Outcomes

In-hospital death rate in patients <65 and NSTE-ACS is 1 in 100, whereas this risk 
increases dramatically to one in ten in patients >85 years. The 1-year mortality rate 
for NSTE-ACS patients >75 years is one in five increasing to one in four in patients 
>85 years [20].

The trends to higher mortality among those not undergoing catheterization were 
no longer significant after adjustment for predictors of mortality and propensity for 
cardiac catheterization in the overall population [24]. This supports the need for 
further studies in higher age populations, as it is suspected that effective therapies 
are withhold from old people due to the lack of data and higher absolute complica-
tion rates.
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Patient with chest pain1

Chest pain management in older patients

ECG, cardiactroponin (preferably high sensitivity assay), frailty

STEMI3 Troponin
positive4

Typical
complaints5

Monitoring, specialized care (i.e. CPU)
serial ECG and protocol based repeat troponin7

Geriatic assessment; if appropriate: imaging tests8

Atypical
complaints6

Risk Factors9

positive

Rule-in Rule-out10indeterminate

Depending on clinical
suspicion, risk,
comorbidities

Coronary angiography [PCI if needed] Differential diagnosis11

negative

Troponin normal

Patient with suspected
myocardial ischemia2

17.4  General Management of Chest Pain in Older Patients

The general management of acute chest pain should be basically the same as in the 
general population [28], but frailty needs to be recognized early, and a holistic 
assessment is mandatory. The management is summarized in Fig. 17.1.
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In older patients with acute coronary syndrome, the diagnosis is frequently 
hampered by nonspecific symptoms, and these patients often seek medical help 
later than they often seek younger individuals. Older patients with acute coro-
nary syndrome are still less frequently being referred to percutaneous coronary 
intervention (PCI) than younger patients, although statistically even octogenar-
ians profit from PCI more than from thrombolysis or purely drug therapy. 
Radial access may be of special benefit in older patients, allowing for an early 
mobilization of frail individuals and reducing bleeding complications in patients 
with per se high risk due to age. The presence of comorbidities in geriatric indi-
viduals dictates the necessity of implementing a comprehensive geriatric assess-
ment [6].

 Conclusions

The management of chest pain in older patients is a major challenge due to 
the lack of data from clinical studies. In general, the same principles as for 
other patients apply, but frailty should be assessed early, and multimorbidity 
and polypharmacy need to be taken into account. Compared to younger 
patients, atypical symptoms are more common, and the index chest pain 
event may be “hidden.” In addition, confusional states are often exacerbated 
by hospitalization and may be a symptom of myocardial infarction due to 
hypotension and pre-shock.

Fig. 17.1 Management of chest pain in older patients. (1) Nontraumatic chest pain without 
evident extracardiac source; (2) other symptoms include dyspnea and vegetative symptoms like 
sweating, nausea, vomiting, and shock; (3) STEMI patients are directly ruled in for acute coro-
nary angiography and PCI; (4) troponin positive means above the 99%tile in high-sensitive (HS) 
assays and above assay-dependent cutoffs in conventional sensitive assays (only if the CV does 
not allow to use the 99%tile cutoff); (5) typical complaints denote chest pain with radiation in 
the jaw, back, and both arms, which is not released by the use of nitroglycerin; (6) atypical com-
plaints are punctual, “stabbing” chest pain or episodes which have released already spontane-
ously or during exertion; specific rule-out strategies are discussed elsewhere; (7) HS troponin 
every 3 h or in shorter intervals if implemented as protocol, conventional troponin every 6 h; 
repeat ECG at every clinical event (arrhythmias, significant change of symptoms) and when 
troponin is repeated; (8) geriatric assessment and comorbidities influencing cardiac troponin 
levels are crucial; early echocardiography is used in unclear cases to diagnose important differ-
ential diagnoses like pulmonary embolism, aortic dissection, or severe heart failure but also to 
detect regional wall motion abnormalities which support the suspicion of AMI; (9) for risk strati-
fication established scores like TIMI, GRACE, or the HEART score should be used; (10) in case 
of a negative initial evaluation, an early stress test should be applied within 3 days; (11) differ-
ential diagnoses include the important entities mentioned under (8) but also benign disorders 
like musculoskeletal caused pain, which can be diagnosed on an outpatient basis. Abbreviation: 
CPU, chest pain unit
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18.1  Introduction

Breathlessness is one of the most common complaints and is the main cause for the 
admission of older patients presenting to the ED. Dyspnoea is a potentially serious 
syndrome and can represent life-threatening emergencies [1]. In fact, dyspnoea is 
one of the highest mortality of all non-trauma complaints [2].

18.2  Definition

Dyspnoea is a difficult symptom to assess and is often caused by life-threatening 
conditions [3]. Dyspnoea is a subjective symptom of breathlessness (air hunger). 
Acute respiratory failure (ARF) is a condition in which the cardiorespiratory system 
fails in one or both of its gas exchange functions, i.e. oxygenation (PaO2 < 60 mmHg) 
and/or elimination of carbon dioxide (arterial carbon dioxide pressure 
(PaCO2) >45 mmHg). ARF can also be suspected by the presence of dyspnoea or 
other ‘simple’ clinical features such as polypnoea >30 per min, contraction of the 
accessory inspiratory muscles, abdominal respiration, cyanosis, asterixis, decreased 
level of consciousness and symptoms and signs of heart failure [4, 5] (Fig. 18.1).

Age-related changes of the cardiorespiratory system should be taken into account 
in the assessment and management of dyspnoea. Figure  18.2 shows the main 
changes secondary to ageing in the pulmonary, cardiovascular and central nervous 
systems. Changes due to ageing in both the pulmonary and cardiovascular systems 
make older people more vulnerable to significant acute injury and less likely to 
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Fig. 18.2 Age-related changes of the cardiorespiratory system

present with the classical symptoms and signs of dyspnoea, which are associated 
with a worse prognosis.

18.3  Aetiology

Dyspnoea is the main clinical presentation of cardiac and respiratory disorders, 
although many other potential aetiologies may also be present [4, 5]. Dyspnoea is 
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caused by chest wall and pleural abnormalities, lung and airway disease, acute heart 
failure (AHF) or central and peripheral nervous system condition alterations. In the 
EPIDASA study, AHF (43%), pneumonia (35%), COPD exacerbations (32%) and 
pulmonary embolism (PE) (18%) were the main causes of dyspnoea in older 
patients, being associated with a high mortality [3]. Acute dyspnoea in the older is 
more likely to be due to multiple causes (50% had more than two diagnoses), includ-
ing non-cardiopulmonary factors (i.e. metabolic acidosis, acute intra-abdominal or 
renal pathology and sepsis) and therefore require a more extensive work-up [3].

18.4  Diagnosis

Dyspnoea is due to multiple causes and the diagnostic work-up of emergency physi-
cians involves wide differential diagnoses (Table 18.1). Diagnosis by emergency 
physicians is even more complex and less accurate in older patients [3]. The appro-
priate initial diagnosis and treatment of patients attended for dyspnoea in the ED are 
associated with shorter hospital and intensive care unit (ICU) stay and a better short- 
term prognosis [3].

Table 18.1 Aetiology of dyspnoea in older patients in the emergency departmenta

Lung and airway disease
• Acute exacerbation of COPD
• Pneumonia
• Acute asthma
• Upper airway obstruction
• Lung cancer
• Pulmonary fibrosis
• Bronchiectasis
• Tuberculosis
Acute heart failure
• Ischaemic disease
• Heart valve disease
• Arrhythmia
Vessels
• Hypertension
• Pulmonary embolism
Chest wall and pleural abnormalities
• Kyphoscoliosis
• Chest wall trauma
• Pleural effusion
• Pneumothorax
• Muscle abnormalities
Central and peripheral nervous system
• Drugs: Sedatives
• CNS: Stroke, trauma, etc.
• PNS: Guillain-Barre syndrome, myelitis, tetanus, spinal cord trauma, amyotrophic lateral 
sclerosis, myasthenia, botulism, etc.
Other
• Shock
• Anaemia

a50% of older patients have two aetiologies [3]
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The differential diagnosis of dyspnoea in older patients attended in the ED is 
usually achieved according to the clinical history, physical examination, 12-lead 
electrocardiogram, chest X-ray and laboratory tests. Further tests such as determi-
nation of biomarkers, arterial or venous blood gas, ultrasound, computed tomogra-
phy, ventilation/perfusion scan or other tests should be performed taking into 
account previous findings. The diagnosis of pneumonia is based on chest X-rays [6], 
while the diagnosis of heart failure is based on electrocardiogram, chest radiographs 
and natriuretic peptide type B values [7], and the diagnosis of pulmonary embolism 
is based on prediction rules (Wells rule and revised Geneva score), D-dimer (age- 
adjusted cut-offs) and computerized tomography [8]. There are no definitive diag-
nostic or imaging tests to diagnose an exacerbation of COPD or asthma. Moreover, 
asthma present in the most advanced ages is often diagnosed as COPD, thereby 
leading to under or inappropriate treatment [9].

18.4.1  Symptoms and Signs

Regarding dyspnoea, it is important to ascertain the time of presentation, precipitat-
ing factors and additional treatment given, the baseline functional status and exer-
cise tolerance, the clinical history (comorbidities, tobacco consumption, use of 
home oxygen, number of previous hospital admissions or ED visits, and ventilation 
in an ICU) as well as the usual medical treatment.

Questions about associated symptoms such as chest pain, palpitations, diaphore-
sis, paroxysmal nocturnal dyspnoea, orthopnoea, leg swelling, fever, cough and 
changes in sputum or haemoptysis should also be considered. The older tends to 
present more atypical (i.e. confusion, fall, functional impairment or decompensa-
tion of chronic disease) and fewer typical symptoms (i.e. paroxysmal nocturnal dys-
pnoea in heart failure, chest pain in myocardial infarction (MI), fever, cough, sputum 
or dyspnoea in pneumonia) compared to younger adults.

Physical examination has a twofold objective. The first is to identify high-risk 
patients in the initial assessment even before obtaining the clinical history. Severe 
respiratory distress includes the inability to complete sentences in one breath or lie 
supine, the use of accessory muscles, agitation or other altered mental status, dia-
phoresis, hypotension, tachypnoea, tachycardia and silent chest. Signs of imminent 
respiratory failure include confusion or coma, cyanosis and feeble respiratory effort. 
The level of consciousness or vital signs in older people may be altered by age- 
related changes, comorbidities or medications. Elevated jugular venous pressure 
and pulsus paradoxus can occur in some conditions that compromise right heart 
filling. The second objective of the physical examination is to provide essential ele-
ments for differential diagnosis, although no finding on physical examination can 
rule out a significant condition. Cardiac and pulmonary auscultation may reveal 
abnormal (inspiratory or expiratory stridor, wheezing or rales) or diminished breath 
or heart sounds and murmurs. On physical examination of older patients, there is a 
greater probability of detecting less specific (i.e. rales, oedema) and reproducible 
(i.e. elevated jugular venous pressure) signs and a lesser probability of identifying 
specific (i.e. third heart sound) signs [10–12].
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The presence of breathlessness, fatigue or tiredness increased time to recover 
after exercise or confusion, and a past history of chronic heart failure or coro-
nary disease suggest an episode of acute heart failure. Silent acute MI is well 
recognized in older people, especially in those over 85 years old. Acute presen-
tation of dyspnoea, especially if accompanied by tachypnoea, tachycardia, pleu-
ritic chest pain, haemoptysis or syncope, with recent immobilization (i.e. bed 
rest, recent trauma or surgery or recent hospitalization) or hypercoagulability 
(i.e. cancer), indicates the possible presence of a pulmonary embolism. Asthma 
and COPD exacerbations are frequently accompanied by cough, tachypnoea, 
intermittent chest pain, sputum production, wheezing and decreased or absent 
breath sounds. The most complex task is to distinguish between asthma and 
COPD [9]. The presentation of pneumonia is usually more subtle. It is important 
to consider spontaneous pneumothorax or pulmonary embolism in patients 
showing a sudden deterioration in the ED, especially in those with underlying 
asthma and COPD.

18.4.2  Electrocardiogram

The electrocardiogram may show new features suggestive of acute cardiac isch-
aemia (ST segment or T wave), pulmonary embolism (S1Q3T3 and right ventricle 
overload) as well as other conditions.

18.4.3  Chest Radiography

A chest X-ray is usually diagnostic of pneumonia (infiltrate), pneumothorax (air in 
pleural space) and AHF (cardiomegaly, redistribution of pulmonary vessels, Kerley 
lines, peribronchial cuffing, consolidation, cotton wool appearance, pleural effu-
sion). Chest X-ray has showed a low sensitivity and negative predictive value in 
identifying pulmonary opacities. A chest X-ray may be unremarkable in many 
patients with mildly or moderately severe COPD, in most patients with asthma, in 
almost 20% patients with heart failure and in 30% of patients with pneumonia, 
being more frequent in the early phase or when accompanied by dehydration or 
neutropenia. Thus, on suspicion of pneumonia the radiography should be repeated 
at 24–48 h, or a computerized tomography should be performed. Rib fractures may 
be found in older patients with an altered mental status or a history of falls.

18.4.4  Laboratory Tests

In reference to routine laboratory test immediately performed in ED, it is recom-
mended to request a blood count and biochemistry including electrolytes, renal and 
liver function tests and thyroid hormones. Inadequate inflammatory response as a 
consequence of immunosenescence may condition C-reactive protein (CRP) and 
leukocyte results, underestimating the severity of the infectious process.
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18.4.5  Biomarkers

Troponin, natriuretic peptides, procalcitonin and D-dimer are markers, which can 
significantly contribute to the aetiologic diagnosis of an acute dyspnoea. Troponin, 
natriuretic peptides and procalcitonin (PCT) in conjunction with lactate are also 
prognostic markers, and these parameters are valuable for stratifying disease sever-
ity according to initial values and plasma kinetics during the clinical course of the 
disease.

Troponin is a marker of myocardial damage and may be useful for the aetiologic 
diagnosis of an acute coronary event but also in the short-term prognostic stratifica-
tion of AHF and PE [13]. Serial measurements of cardiac biomarkers are necessary 
to rule out an acute coronary syndrome. Nonetheless, troponin has limited specific-
ity and may be elevated in other conditions (i.e. sepsis).

D-dimer values may be obtained in cases with a low to intermediate risk of PE 
(i.e. Wells or Geneva criteria) since a negative D-Dimer value allows PE to be ruled 
out. D-dimer values are more likely to be falsely increased in older patients (sensi-
tivity of ELISA D-dimer tests is around 100% irrespective of age; however the 
specificity is lower than 15% in older people with frailty because of multiple under-
lying comorbidities). Recent evidence suggests using age-adjusted cut-offs to 
improve the performance of D-dimer testing in older people [8, 14].

The addition of a single natriuretic peptide type B measurement improves the 
diagnostic accuracy and prognosis of AHF in the ED compared to standard clinical 
judgement in ED patients with dyspnoea [15]. BNP and NT-proBNP are both accu-
rate in the diagnosis of AHF and are recommended to exclude cardiac causes of 
dyspnoea [15]. It is known that these values rise with age, sex, renal function, nutri-
tional state and in other associated acute conditions (atrial fibrillation, pulmonary 
thromboembolism, sepsis, anaemia, ischaemic heart disease, myocardiopathies, 
etc.) [16]. In general, it is considered that BNP < 100 pg/mL and NT-proBNP < 300 pg/
mL almost certainly rule out the diagnosis of AHF. To the contrary, from a diagnos-
tic point of view, different cut-offs of NT-proBNP have been described based on the 
age group (<50 years, 450 pg/mL; 50–75 years, 900 pg/mL; >75 years, 1.800 pg/
mL) [15]. With regard to the prognostic value of NT-proBNP, it is known that a cut-
off of ≥5.180 pg/mL is associated with 30-day mortality in the older population 
attended for AHF in a hospital ED, regardless of the presence of other factors which 
may influence interpretation such as the severity of the acute episode or a reduction 
in glomerular filtration (Martin-Sanchez et al. 2012).

PCT is the prehormone of calcitonin, which is normally secreted by the thyroid 
gland in response to hypercalcemia and is induced by bacterial infection. Elevated 
PCT concentrations (higher than 0.25 ng/mL) may indicate an infectious aetiology 
of dyspnoea [17]. In suspected lower respiratory tract infections (CAP or COPD 
exacerbation), determination of PCT concentrations was useful as a guide to reduce 
the total antibiotic exposure and antibiotic prescriptions on admission [4, 5]. The 
BACH trial showed that patients with a diagnosis of AHF and elevated PCT concen-
trations had a worse outcome if not treated with antibiotics. PCT may aid in the 
decision to administer antibiotics to patients presenting for AHF and in whom there 
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is clinical uncertainty regarding the involvement of a superimposed bacterial infec-
tion [18].

The panel of markers (troponin I, myoglobin, creatinine kinase-myocardial band 
isoenzyme, D-dimer, and B-type natriuretic peptide) did not improve the area under 
the ROC curve for diagnosing the combined set of clinical conditions (AHF, PE, 
MI) [19].

18.4.6  Arterial Blood Gas

Oxygenation can usually be measured using transcutaneous pulse oximetry, but in 
some cases (delirium, hypothermia, hypoperfusion or carbon monoxide poisoning) 
it can be more difficult. Arterial blood gas allows the assessment of oxygen satura-
tion and CO2 retention. Only PaO2 and SaO2 changed clinically significantly with 
increasing age, whereas the other analyses were virtually independent of age [20].

18.4.7  Bedside Ultrasound

The integrated use of bedside ultrasound (lung-cardiac-inferior vena cava) may help 
to diagnosis some life-threatening causes of dyspnoea, including pericardial tam-
ponade, pneumothorax, pleural effusion, MI and PE [21]. This technique allows 
assessment of lung sliding and quantification of pulmonary lines, the degree of vena 
cava collapse, the qualitative assessment of the left ventricular ejection fraction, the 
presence of pericardial effusion, dilatation of the right ventricle, cardiac wall motion 
abnormalities and deep venous thrombosis.

Regarding lung ultrasound, predominant A lines plus lung sliding indicated 
asthma or COPD. Multiple anterior diffuse B lines with lung sliding indicate pul-
monary oedema. A normal anterior profile plus deep venous thrombosis indicate 
PE. Anterior absent lung sliding plus A lines plus lung point indicate pneumotho-
rax. Anterior alveolar consolidations, anterior diffuse B lines with abolished lung 
sliding, anterior asymmetric interstitial patterns, posterior consolidations or effu-
sions without anterior diffuse B lines indicate pneumonia. A previous study, which 
included 260 patients with mean age 68 (SD 16) years, showed correct diagnoses in 
90.5% of cases with the use of these profiles [22].

Some authors have proposed new alternative algorithms for the diagnostic 
approach to dyspnoea, especially in cases in which biomarkers induce diagnostic 
uncertainty and differential diagnosis with pulmonary disease is difficult [4, 5,  
21, 23].

18.4.8  Chest Computed Tomography

Chest computed tomography (CT) is the most sensitive test to diagnose lung pathol-
ogies (i.e. cancer, pneumonia, interstitial lung disease, pulmonary oedema) and may 
be used when diagnosis cannot be definitively made by other modalities. A CT 
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angiogram is the test of choice for diagnosing PE and aortic syndrome. The triple 
rule out protocol (coronary acute syndrome, pulmonary embolism, aortic syndrome) 
may be helpful in the evaluation of selected patients, but it should not be routinely 
used [24].

18.5  Treatment

The initial evaluation of dyspnoea includes the identification of high-risk patients, 
respiratory and haemodynamic stabilization, diagnosis and treatment of rapidly 
reversible causes that require immediate intervention and evaluation of the need for 
admission to the intensive care unit. This decision should not be based on age alone 
but also on factors such as the patient’s baseline functional level and comorbidities, 
severity of illness and preferences for life support.

Potential high-risk patients are older patients with a history of trauma, severe 
underlying lung or heart disease, abnormal vital or hypoperfusion signs, accessory 
muscles used, cyanosis, decreased level of consciousness or agitation and rapid 
clinical deterioration. In these patients, hypoxaemia should be treated with oxygen 
therapy, airway management, and ventilation support should be considered. Bedside 
ultrasound and an electrocardiogram should be performed to rule out life- threatening 
causes (upper airway foreign body or anaphylaxia, pneumothorax tension, pericar-
dial tamponade, acute coronary syndrome with ST-segment elevation and arrhyth-
mia). Polymedication may affect the respiratory and cardiac systems.

Secondarily, after ruling out life-threatening conditions or stabilizing high-risk 
patients, hypoxaemia should be treated with oxygen therapy and complementary 
tests requested. The initial treatment must be guided by the suspected aetiology of 
dyspnoea. Thirdly, the patient should be monitored non-invasively and treatment 
started according to aetiology identified. Fourthly, the clinical situation and response 
to initial treatment should be reevaluated. Fifthly, patient risk should be stratified, 
and lastly, the decision-making process and design of an individualized care plan 
should be undertaken. Indeed, the outcome of the patient depends on the appropriate 
initial treatment administered in the ED (Fig. 18.3).

18.5.1  Oxygen and Non-invasive Ventilation (NIV)

Oxygen supplementation is only needed in patients with hypoxaemia. The target of 
oxygen saturation is greater than or equal to 92% (90% in COPD). Incorrect use of 
oxygen therapy is associated with an increase of hypercapnia and acidosis in COPD 
patients. In a recent meta-analysis, NIV was recommended as first-line treatment in 
cases of acute cardiogenic pulmonary oedema and COPD, especially with moderate- 
severe acute respiratory failure [25, 26]. NIV has been associated with reduced 
mortality, avoidance of endotracheal intubation and a reduction in treatment failure 
[25, 26].
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18.5.2  Diuretics

Intravenous diuretics are the treatment of choice in pulmonary congestion. In older 
people, AHF with preserved systolic function is frequent, and therefore an appropri-
ate relation between diuretics (cardiac failure) and vasodilators (vascular failure) is 
needed [27].

18.5.3  Bronchodilators

Short-acting beta-2 agonists and anticholinergic bronchodilators (nebulized or 
inhaled) plus corticosteroids (oral or intravenous) are mainstays of therapy for acute 
exacerbations of asthma and COPD [28]. Theophylline is not recommended in older 
people because of its limited benefits, narrow therapeutic window and risk of car-
diovascular events.

Side effects of beta-2 agonist are more frequent in older people and include 
tachycardia, tremors, QT prolongations and decreased serum potassium levels. The 
coexistence of cardiovascular disorders increases the frequency and severity of side 
effects. Beta-2 agonist use was associated with increased all-cause mortality, car-
diovascular death, heart failure hospitalization and major adverse cardiovascular 

Dyspnea

(Glasgow Coma Scale, Vital signs, Oxygen saturation)

Consider airway management and ventilation support
Diagnosis life-threatening causes2
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Fig. 18.3 Treatment algorithm for dyspnoea in the older
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events in patients with chronic heart failure [29]. Currently, there is insufficient 
evidence to suggest that acute treatment with inhaled beta-2 agonists should be 
avoided in patients with dyspnoea caused by heart failure [30].

Doses of oral prednisone higher than 60 or 125 mg of intravenous methylpredniso-
lone have not proven to be more effective. Local (hoarseness, cough, candidiasis) and 
systemic (cataracts and osteoporosis) adverse effects can be more frequent in older 
patients and are associated with the route and time of corticosteroid administration.

18.5.4  Antibiotics

Antibiotics are currently recommended for pneumonia, respiratory infection and 
COPD exacerbations when bacterial infection is suspected or when a severe situa-
tion such as when ventilatory support is needed. The most predictive factor associ-
ated with bacterial infection is an increase in sputum volume and purulence [31].

With respect to the timing of the antibiotic treatment, patients with pneumonia 
should start appropriate antibiotic treatment early, especially those with severe sep-
sis and septic shock. Although current guidelines for treating CAP without severe 
sepsis and septic shock do not recommend administering antibiotics within a certain 
time limit, the recommendation is to start antibiotics as soon as the diagnosis of 
CAP is established and while the patient is still in the ED [6]. Stable patients with 
an atypical presentation, however, should not be prioritized over other patients in 
the ED and should not receive antibiotics unless the diagnosis of pneumonia is 
established [32].

Regarding empirical antibiotic treatment, the recommendations depend on the 
specific organism suspected and guidelines in conjunction with the severity of the 
clinical situation and local microbial resistance [6].

18.5.5  Anticoagulation

Anticoagulation is the treatment of choice in PE. Older people are at increased risk 
of bleeding when under anticoagulation therapy compared with younger patients. 
Acute-phase treatment consists of administering parenteral anticoagulation (unfrac-
tionated heparin, low-molecular-weight heparin or fondaparinux) over the first 
5–10  days. Parenteral heparin should overlap with the initiation of a vitamin K 
antagonist; alternatively, it can be followed by the administration of one of the new 
oral anticoagulants which may be started directly or after 1–2 days of administra-
tion of parenteral anticoagulation [8].

In older patients admitted to hospital, thromboprophylaxis with low-molecular- 
weight heparin (LMWH), low-dose unfractionated heparin (LDUH) or fondaparinux 
is recommended [33].

The use LMWH often requires adjustment according to creatinine clearance. Long-
term use of heparin has been associated with increased osteopenia in older people.
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18.5.6  Management of Comorbidities

The clinician must also take into account the comorbidities of the patient (i.e. mal-
nutrition, diabetes mellitus, anaemia, renal failure) as well as the functional and 
mental status in order to provide the most appropriate care.

Geriatric assessment adapted to the ED that includes brief scales related to clini-
cal, mental, functional and social aspects has been proposed to help in decision- 
making and in the design of care planning [10–12]. Comprehensive rehabilitation 
including exercise, nutritional support and education is a first therapeutic option of 
choice in the care of these individuals [28].

18.6  Risk Stratification

Ray et al. described several variables associated with in-hospital death in patients 
attended in the ED for dyspnoea including inappropriate treatment in ED, clinical 
signs of acute ventilatory failure or PaCO2  >  45  mmHg, elevated BNP or 
NT-proBNP levels and renal failure [3]. Several models of 30-day mortality risk 
stratification have been developed to help in the decision-making process for the 
admission and placement of patients. These models include the Pulmonary 
Embolism Severity Index (PESI)for PE, the Pneumonia Severity Index (PSI)or 
CURB-65 for pneumonia and the CHR risk model (EFFECT heart failure mortal-
ity prediction for heart failure). However, these scores have not been validated in 
very old patients.

Observation or short-stay units play a fundamental role since they allow several 
hours to evaluate response to treatment, which helps decision-making as well as 
patient education and the establishment of a continuity of care plan at discharge. 
The final decision should always be individualized taking into account functional, 
mental and social aspects that allow patient adherence to therapy and outpatient 
monitoring.

 Conclusions
• Dyspnoea is one of the most common and dangerous complaints and the main cause 

of hospital admission among older people presenting to the ED.
• Dyspnoea is a symptom which is difficult to assess and is often caused by life- 

threatening conditions.
• Missed diagnosis or delayed treatment in older people with dyspnoea attending the ED 

is associated with a worse prognosis.
• Biomarkers, bedside ultrasound and triple-rule-out CT may play a role in the differential 

diagnosis between cardiac and noncardiac dyspnoea in older patients attended in the ED.
• Treatment should be guided by the underlying cause of dyspnoea.

Further studies are needed to define the correct treatment when two or more diag-
noses coexist and/or comorbidities are present in older patients with dyspnoea in  
the ED.
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19Management of Back Pain 
in Older Patients

Jennifer Truchot and Jean Laganier

19.1  Introduction

Chronic low back pain (CLBP) in older adults is very common, disabling, and 
remains poorly understood [1]. Osteoarticular pain represents more than half of the 
sources of pain in older patients [2, 3]. CLBP in older patient is associated with a 
high morbidity, because of the polypathologic characteristic, which requires a more 
specific management [4]. Recent studies revealed that the prevalence of pain 
declines with age; however, the degree of pain interference with quality of life 
increases with age [5].

One of the missions of the ED physician’s evaluation is to diagnose the potential 
life-threatening condition, which manifest as LBP.

As with most emergency presentations, the patient arrives with an undefined 
complaint requiring diagnosis. Lower back pain can be benign in most cases, but 
can also be the symptom of a more serious illness.

LBP is classified into organic pain associated with organic disorders (such as 
spondylolisthesis, spinal stenosis, osteoporotic vertebral fracture) and functional 
pain associated with only physiological age-related lesions. Both should be treated 
with the right intervention after accurate diagnosis. The functional pain requires 
therapeutic exercise and life guidance. It remains important to systematically search 
for a systemic disease causing the pain, for a neurologic compromise that might 
require an urgent surgical evaluation and for a social or psychological distress that 
might amplify the pain and complicate management [6, 7].
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Many patients stay quite functional; however, LBP remains one of the most dis-
abling and therapeutically challenging pain conditions afflicting older adults [8]. In 
the ED, managing CLPB in older patients can be difficult, due to diagnosis issues, 
accurate evaluation of pain, and the iatrogenic risk.

Chronic pain has been showed to be associated with depression [9, 10], decreased 
appetite [11], impaired sleep [12], and decreased quality of life [13] in the general 
population.

However, studies examining the consequences of LBP on the quality of life of 
older patients are still too rare, in contrast to the extensive research on working-aged 
adults with LBP. The generalizability and the relevance of these results to the older 
population are unknown.

19.2  Epidemiology

LBP is the third most frequent cause of physician visits in patients over the age of 
65 [14]. However, little research has been done in the area of LBP in older people; 
the prevalence of LBP is therefore uncertain. Many factors influence the evaluation 
of prevalence such as cognitive impairment, a difficulty expressing pain complaints, 
co-morbidities, and resignation to perceived effects of aging. The development of 
this symptom is associated with postural load conditions reflecting the patient’s 
lifestyle and the age-related changes in lumbar spine structures.

An American study with the use of the National Electronic Injury Surveillance 
System evaluated all cases of LBP presenting to emergency departments between 
2004 and 2008. Incidence rate ratios were calculated according to age, sex, and 
race. LBP demonstrates a bimodal distribution with peaks between 25 and 29 years 
of age (2.58/1000 person-years) and 95–99 years of age (1.47/1000) without dif-
ferentiation by underlying etiology. Older patients were found to be at a greater risk 
of hospital admission for low back pain [15].

A Japanese study even showed a prevalence of LBP of 54% among 745 ran-
domly selected older patients living in an urban area (the percentage with low back 
pain during the preceding month) [16]. The prevalence of LBP exceeded 70% 
among 703 older persons working in rural/mountainous areas. The prevalence was 
lower with 42% patients staying in an urban health institution. These results confirm 
that LBP seems to be associated with the patient’s lifestyle [16].

19.3  Pathophysiology

Aging is associated with decreased muscle strength and mass (sarcopenia). It may 
be due to a decrease in number of muscle fibers and of the size of individual fibers. 
Type II (fast-twitch) fiber atrophy is associated with aging, resulting in slower mus-
cle contractile properties. This phenomenon can however be avoided with training. 
Decreased muscle quality (due to increased intramuscular fat infiltration) is associ-
ated with aging muscle. Facet joint degeneration is associated with the aging spine. 
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Desiccation of the disc occurs with time. The changes in the disc height affect the 
amount of loading on the facet joints.

Bad posture, irregular movement of the lower back, and reduced muscle strength 
can increase the nociceptive stimuli. As a consequence to this pain, motion restric-
tion may lead to the contracture of the intervertebral joints and atrophy of the other 
lumbar spine structures, resulting in a vicious circle of pain.

Among all the previously cited changes in lumbar spine structures, age-related 
degeneration of intervertebral disk cartilages and of intervertebral joints is a com-
mon cause of LBP. Kirkaldy-Willis classified the development of LBP into the fol-
lowing three stages [17]:

Dysfunction Rupture occurs in the intervertebral cartilages. Lesions such as dam-
age to the intervertebral joints and mechanical inflammation develop.

Instability The function of the intervertebral disks is disrupted; the degenerative 
processes progress in the intervertebral joints, while instability develops in the 
motor functional unit. Symptoms such as LBP and lower limb neurological symp-
toms become more severe.

Restabilization Movement is restricted due to spur formation on the vertebral bod-
ies, thickening, and deformation of intervertebral joints. The severity of pain can 
decrease.

Assessing trunk muscle composition and core muscle integrity could be an 
essential approach to manage LBP, maintain functional mobility, and reduce the risk 
of falls in older adults.

19.4  Clinical Presentation

The diagnosis of LBP in older patients in the ED should be based on careful history 
taking and physical findings. Osteoarthritis is the first cause of CLBP in older patients, 
before inflammatory rheumatism. It can be a challenge to identify inflammatory pain 
in older patients, especially in the ED, with specific issues such as overcrowding and 
lack of time. Movement can aggravate LBP, as it would be for mechanical pains. 
Inflammatory clinical signs are not always present. It is particularly important to con-
firm the kind of activities of daily living inducing the clinical symptoms. Many differ-
ent clinical presentations of CLBP exist; among those are some diagnosis pitfalls. 
Comprehensive assessment should therefore include an exhaustive investigation of 
the patient’s pain and medical history and a complete physical examination.

19.4.1  History

Older patients are more likely to be admitted to the hospital [15] and to have a serious 
cause of LBP, such as a fracture, a tumor, an infection, or intra-abdominal process [7, 
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18]. A systematic approach for all patients helps avoiding missing those etiologies 
associated with high morbidity and mortality. The duration of symptoms is an impor-
tant element of history taking. Back pain is considered acute if it has been present for 
0–6 weeks, subacute if it has been present for 6–12 weeks, and chronic if it has been 
present for longer than 12 weeks. A back pain of more than 6 weeks should be con-
sidered particularly concerning [19]. Trauma history is fundamental, even a minor 
trauma can cause fractures in older patients. Back pain that is sudden and severe may 
be indicative of an acute abdominal process such as a ruptured abdominal aortic 
aneurysm. Back pain due to mechanical cause is often intermittent, positional, and 
pain is maximal at onset. Historical features that should be searched for also include 
systemic symptoms such as fever, chills, night sweats, or weight loss.

19.4.2  Physical Examination

The physical examination of patients with LBP can be accomplished quickly in the 
ED and should be very rigorous. It is first necessary to examine if there is a defor-
mity of the lumbar spine, the range of motion, and the presence of neurological 
symptoms of the lower limb.

The back evaluation should begin with an inspection of the skin looking for signs 
of infection or trauma. Patients who present very severe and acute pain can present 
more serious causes of back pain such as aortic aneurysm, spinal infection, or neph-
rolithiasis (Corwell 2010). The physical exam should include the evaluation for 
intrathoracic or intra-abdominal causes for pain. When the patient is able, four 
ranges of motion with the back should be performed. These motions will provide 
important information about the range of motion, symmetry, and reproduction of 
pain [20]. Hip joints must be carefully examined as hip pathology can mimic LBP 
[21]. Straight-leg and crossed straight-leg tests are also important tests to perform in 
the evaluation of LBP.

The most important aspect of a complete back pain physical exam remains the 
neurologic evaluation. It is important to assess each of the spinal nerve roots. 
Sensation, motor function, and plantar and Achilles deep tendon reflexes should all 
be assessed.

The final aspect of a complete physical evaluation in older patients with back 
pain is the rectal exam to evaluate rectal tone and sensation, for prostatic and rectal 
masses, and for perirectal abscesses.

The following physical examination findings must be considered as red flags for 
serious causes of back pain: pulsatile abdominal mass, fever, hypotension and 
hypertension, pale appearance, focal neurologic signs, saddle anesthesia with 
decreased anal sphincter tone, and acute urinary retention [18, 22].

19.4.3  Inflammatory Lower Back Pain

The most frequent causes of inflammatory LBP are microcrystalline rheumatism in 
the ED as well as in general medicine. Among those, the prevalence of 
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chondrocalcinosis increases with age. It is most frequently manifested by acute pain 
but also sometimes by a more chronic or continuous pain.

Spondylodiscitis should always be considered in case of LBP associated with 
fever. Some inflammatory diseases can also manifest themselves at an older age. For 
instance, rheumatoid polyarthritis can be seen, in a less aggressive and destructive 
presentation than in younger patients [23]. Horton’s disease prevalence increases 
with age but is rarely associated with LBP. Lupus, connectivitis, and systemic dis-
eases are rarely described in older patients but should be still considered as a pos-
sible diagnosis.

Multiple myeloma can lead to LBP in older patients. Metastasis can also be 
revealed by a pain complaint. These two diagnoses must be evoked when facing an 
inflammatory LBP. Osteoarticular paraneoplastic syndromes can also be frequent at 
this age, and LBP can be a revealing mode.

Therefore, when an inflammatory origin is suspected in the ED, hospitalization 
will be required for further examination and complementary exams.

19.4.4  Osteoporotic Fracture

Reduced bone mass in older patients may result in the development of osteoporosis 
and leads to an increased risk of traumatic and nontraumatic osteoporotic fracture. 
The pain from osteoporotic fracture can be severe and abrupt. Imaging must be 
performed in the ED whenever a fracture is suspected. The fracture usually heals, 
and the pain decreases within 2 or 3 months. If the pain continues for more than 2 
or 3 months, pseudoarthrosis of the vertebral body has to be suspected. This hypoth-
esis is evaluated by examination of whether or not there is a difference in the ante-
rior height of the injured vertebral body on radiographs (between standing lateral 
and supine lateral plain).

The elements in favor of an osteoporotic fracture include a LBP associated with 
a kyphotic and scoliotic spine deformity, neurological symptoms of the lower limb, 
and the notion of a recent fall. Often no specific trauma history can be identified.

19.4.5  Lumbar Spinal Canal Stenosis

Lumbar spinal canal stenosis involves age-related degeneration of the vertebral bod-
ies, vertebral arches, and intervertebral disks, including the spinal canal. This degen-
eration causes deformation of the vertebrae, resulting in the narrowing of the space, 
which contains the cauda equina and nerve roots. This can cause LBP and neuro-
logical symptoms of the lower limb. Claudication is a characteristic symptom of 
lumbar spinal canal stenosis. Prolonged effort, continuous walking, or standing can 
cause excessive dynamic loading on the spinal canal. The factors leading to lumbar 
spinal canal stenosis are age-related changes in lumbar spine structures (loss in 
intervertebral disc height, reduction in the length of the vertebral column, etc.) and 
postural factors (weakening of trunk muscles and increased load on spinal canal). 
Segmental instability starting in the middle age (degenerative spondylolisthesis) and 
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spondylolytic spondylolisthesis, previous lumbar surgery, also lead to spinal canal 
stenosis. While the primary factor of LBP in older patients is age- related changes in 
the lumbar spine structures, posture should be evaluated with attention. Backward 
bending of the lumbar spine due to weakening of trunk muscles may cause narrow-
ing of the spinal canal and deformation of the posterior structures.

19.4.6  Lower Back Pain: Pitfalls in Older Patients

Diagnosis pitfalls among older patients are frequent and should always be evoked in 
the ED. Any acute behavior change in older patients must arise the suspicion of 
acute pain. Indeed, this specific population often suffers from many different pathol-
ogies, and history taking can be difficult because of frequent cognitive function 
alterations. LBP can be the symptom revealing severe acute conditions such as 
myocardial infarction, gastric ulcer, or sigmoiditis. Acute renal lithiasis and pyelo-
nephritis can be responsible for LBP; therefore, a urine analysis test must be per-
formed in the ED in every case of LBP in the older patients. An older patient who 
presents with back pain, abdominal pain, and hypotension should be considered to 
have an aortic dissection or ruptured abdominal aortic aneurysm (AAA) until proven 
otherwise. The prevalence of AAA increases with age, and approximately 4–8% of 
individuals over the age of 65 will have an AAA [22].

19.4.7  Osteoarthritis

Osteoarthritis is a disease of the cartilage and the bone. It is not only a simple dete-
rioration related to aging. This pain is frequent and manifests itself like a mechani-
cal pain, leading to difficulty to walk. This handicap can be severe. The physician 
should keep in mind there is no correlation between the severity of the lesions and 
the intensity of the pain. It is therefore important to dissociate the deterioration of 
the bone structure, the intensity of pain, and the handicap.

19.4.8  The Challenge of Evaluating Pain in Older Patients

There are several challenges to measuring pain in older patients. First since pain is 
a subjective phenomenon, it is difficult to measure. The different tools available in 
the ED for the specific geriatric population will however be described. The present 
pain complaint should always be described in terms of intensity, quality, location(s) 
(as radiation), pattern (onset, duration, and frequency), and aggravating and reliev-
ing factors [24, 25]. Nonverbal cues (e.g., guarding, grimacing, and restricted move-
ment) should be noted, even more if the patient is unable to provide a precise 
description of the pain. In circumstances where self-report is impossible to obtain, 
information and history must be gathered from other sources, such as the primary 
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caregiver. This can be difficult in the ED since the patients are sometimes brought 
alone, without any family or without their complete medical files.

Weiner et  al. studied the validity of pain measurement in older patients with 
CLBP and found a “modest correlation between self-reported pain and disability 
and pain behaviors observed during the performance of axial specific ADL tasks” 
[26]. Another more recent study of community dwellers showed that “back pain was 
most often associated with difficulty in standing in one place, pushing or pulling a 
large object, and walking a half-mile” [27]. Low back pain in older women has also 
been associated to difficulty, but not an inability to perform basic and instrumental 
ADLs [28]. Weiner et al. [29] revealed that LBP was linked to lower extremity pain 
and self-reported difficulty in performing functional tasks, but not with observed 
function.

In all cases, it is fundamental to obtain and evaluate detailed information on the 
nature of the pain in the lower back and lower limbs, and on how the pain influences 
the activities of daily living. The treatment must be decided in order to improve the 
patient’s quality of life.

19.5  Investigations

The confirmation of an accurate diagnosis of LBP in emergency is possible with 
only the use of a complete clinical examination and rigorous history taking. It is 
recommended to perform X-ray or at best and if possible an MRI only if there are 
any concerning features in the history or physical exam, or if the pain persists after 
4–6 weeks of conservative management.

Even though X-rays are not recommended for the management of simple nude 
back pain (Corwell 2010) [30] in older patients, X-rays can be helpful as they can 
show some of the pathology frequently associated in older patients (vertebral frac-
tures, malignancy or infection, spondylolisthesis) [20, 31]. MRI is the gold standard 
for evaluating the cause of acute back pain [32]. MRI can not only identify lesions 
within the bone marrow but also explore the state of the spinal canal, the spinal cord, 
the disk space, and vertebral bodies. In the case of osteoporotic fracture, a low- 
intensity area on a T1-enhanced image indicates a new fracture. This is particularly 
important in older patients, for which MRI and other imaging methods may show 
false-positive findings and should always be considered with caution in the ED.

In the ED, in most cases, uncomplicated acute LBP, with or without radiculopathy, is 
a benign condition that can be managed without imaging. Even though recommenda-
tions for the use of imaging exist, a recent American study on a large cohort of 14,838 
patients shows that more than half of patients presenting to the ED with LBP did not 
have a valid indication to receive imaging. They presented uncomplicated LBP and 
could have avoided a visit to the ED [33]. An important proportion (30.1%) of patients 
received non-indicated imaging; 26.2% event received advanced imaging (MRI or CT) 
[33]. These results confirm the need for improvement in the quality of care by reducing 
unnecessary imaging and the radiation exposure for patients presenting LBP.
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The ED physicians must always keep in mind that imaging diagnosis in older 
patients may provide objective evidence; it can also reveal frequent false-positive 
findings. Therefore, it should not be concluded that the clinical findings are attribut-
able to abnormalities on imaging findings without rigorous previous clinical 
examination.

19.6  Treatment

In older patients, musculoskeletal pain remains underdiagnosed and undertreated 
[34]. Some patients will never express this pain and consequently will receive no 
treatment [35]. In the specific context of management in emergency of the older 
population, often suffering from many disorders including cognitive disorder, pain 
management will be complex. It will be a real challenge to evaluate and consider the 
patient in its globality and complexity [25] [36]. The goal remains in all time to 
maintain the patient’s autonomy and his functional performance.

In all cases, it is recommended according to the AGS 2002:

• To use the minimal dosage for pain medication
• To adapt supplementary dose to pain reevaluation
• To increase progressively dosage
• To use medication with a short elimination half-life
• To encourage oral medication

19.6.1  The Basics of Treatment of Lower Back Pain in Older 
Patients

Even though adverse drug reactions in older patients are a significant increased risk, 
pharmacologic treatment remains the main modality. Considering age-associated 
changes of pharmacokinetics and pharmacodynamics, the risk of interactions must 
be evaluated. Despite these challenges, pain in older patients must be controlled and 
requires trials of different agents with cautious titration of medication. Once treat-
ment is initiated, the physician must regularly and carefully monitor for drug side 
effects and adverse events [37, 38]. The ED setting allows the initiation and the 
monitoring of the treatment efficacy and adverse events.

The first choice of treatment for older patients with lumbar spine disorder will be 
medication (oral, transdermal, suppository, or intravenous).

19.6.1.1  Nonopioid Analgesics
Most mild or moderate LBP in older patients responds well to acetaminophen. This 
medication is well tolerated, provided that renal and hepatic functions are normal [39].

Long-term use of non-steroidal anti-inflammatory drugs (NSAIDs), because of 
the association with gastrointestinal bleeding and renal dysfunction, is risky in older 
patients. The risk of bleeding can be lowered with the prescription of proton pump 
inhibitors [40, 41]. Therefore, prolonged use of NSAIDs in older patients should be 
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avoided whenever possible. This specific older population already has a higher risk 
of bleeding as they often use medication such as anticoagulants or antiaggregants. 
The risk of aggravating a preexisting renal failure is also important. Therefore, since 
NSAIDs have shown no superiority in pain relief, they should be avoided and should 
be considered only in patients younger than 75 years old.

Bed rest and corsets can be prescribed to stabilize the lumbar region and relieve 
pain. However, caution should be taken, because prolonged bed rest and corset use 
can weaken the trunk muscles of the patients with degenerative disease in the lum-
bar region. Pressure ulcer has been associated with corset use; therefore, close mon-
itoring and reeducation must be programmed after prescription of a corset.

Patients with lumbar degenerative spondylolisthesis and those with degenerative 
scoliosis may be prescribed braces for use during effort and for protection against 
postural loading.

The utmost caution is required for osteoporotic fracture. Resting remains the 
main treatment.

19.6.1.2  Opioids
Initial doses should be lower, and titration should be slow in older patients. Codeine 
and tramadol can be used with the same caution as morphine in older patients. 
Tramadol is used for mild to moderate pain, but always with caution because of the 
risk of dizziness and seizure (by reducing the seizure threshold). A reevaluation of 
the pain and the absence of adverse events must be programmed as soon as possible 
after the initiation of treatment. Laxatives must be prescribed in all cases to prevent 
iatrogenic constipation. Antiemetics may be needed as well. Falls, dizziness, and 
gait disturbances can be frequent and monitored carefully.

Morphine is often used in patients older than 85 years old (16%), more fre-
quently than in patients aging from 70 to 85 years (6%) [34]. Morphine pre-
scription in older patients must be developed with caution [42]. Safety has been 
shown to be superior to NSAIDs [43]. Oral treatment should be preferred with 
an initial low dosage. Adverse events must be carefully monitored, among those 
respiratory and neurologic effects especially for patients with altered cognitive 
functions.

19.6.1.3  Adjuvant Treatments
Bisphosphonates can be of use in the acute phase of an osteoporotic fracture; how-
ever, there is no evidence of their efficacy in the management of acute LBP in older 
patients.

Steroids must be avoided because of the numerous adverse events, especially in 
older patients. A recent study found that adding a single dose of 8 mg intravenous 
dexamethasone to current routine care significantly reduced pain at 24 h compared 
with placebo in ED patients with LBP. Pain scores at 6 weeks were further decreased 
in both groups, but the effect of dexamethasone over placebo was not sustained. 
However, there was no difference in functional scores. In this specific population of 
older patients, steroids are not recommended in usual care [44].

Antidepressants: Although tricyclic antidepressants such as amitriptyline 
hydrochloride and nortriptyline hydrochloride have been used to treat patients with 
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neuropathic pain, anticonvulsants such as gabapentin and carbamazepine could be 
more effective [45]. In particular, gabapentin seems to be more effective and better 
tolerated in older patients.

Finally, other specific treatment for specific diagnosis must always be consid-
ered, such as antibiotics for spondylodiscitis or radiotherapy for metastasis.

19.6.2  Surgical Treatment

The surgical and anesthetic risk must always be considered with great caution 
and with regard to a clear benefit for the relief of pain. Surgical treatment can be 
required for lumbar spinal canal stenosis in older patients. For patients who 
develop claudication when moving over a distance of less than 200  m, show 
rapid progression of symptoms, and do not respond to medical therapy within a 
month and a half, surgical treatment based on the results of reevaluation should 
be considered. When surgery is performed too late, recovery may be poor due to 
progression of more permanent symptoms. Close cooperation between primary 
care physicians and specialists is therefore required in the evaluation of the 
symptoms and the surgical risk.

When decompression is performed for lumbar spinal canal stenosis, it is impor-
tant to avoid unnecessarily extensive decompression. For this, it is necessary to 
determine responsible spinal levels as closely as possible with the accurate analysis 
of neurological findings, the possible use of nerve blocks and imaging diagnosis.

Cementoplasty even in fresh cases of osteoporotic spine fracture can be a valid 
technique. It is also recommended when there is a significant risk of progressive 
collapse or there is evidence of spinal pseudoarthrosis and persistent pain when 
making positional changes.

Spine fusion is sometimes performed on patients with spondylolisthesis, only 
when the lesions are dynamic, the treatment is combined with instrumentation, 
when the patients present sufficient bone mass and functional activity. However, 
many patients with lumbar spine slippage do not require spine fusion if the lesions 
do not involve dynamic factors.

Spinal stenosis with neuropathic pain may be managed conservatively with anal-
gesia and surgically with spinal decompression, and some evidence exists support-
ing the use of spinal nerve blocks to reduce symptoms on a short-term basis [46]. 
Recent meta-analyses of pooled data from studies have produced positive results for 
the technique of spinal nerve block [47, 48].

However, European guidelines for the management of CLBP concluded that the 
evidence for steroid injections in radicular pain was conflicting. In conclusion, there 
is not enough evidence to support epidural steroid injections for spinal stenosis and 
for radicular pain or sciatica in older patients.

Percutaneous epidural adhesiolysis is a technique used to treat patients with 
refractory pain resulting of either epidural scarring following spinal surgery or spi-
nal stenosis due to compression of intraspinal vascular and neural structures. 
However, there is limited evidence to support consideration of this technique for 
spinal stenosis and radicular symptoms in older adults.

J. Truchot and J. Laganier



285

19.6.3  Exercise Therapy for Functional Low Back Pain

LBP is considered to be functional in the absence of neurological symptoms in 
the lower limbs, and if imaging does not reveal evident organic abnormalities 
besides intervertebral joint deformation and disk degeneration (in accordance to 
the patient’s age). In addition to slight kyphosis and a reduced range of motion, 
these patients often show weakness of the trunk muscles. Prolonged exertion 
and an active lifestyle may cause LBP for these patients. A study showed 
improvement of symptoms after trunk muscle training in older patients, and 
confirmed that the intensity of the pain improves as the trunk muscles strengthen, 
more specifically the back muscles [49]. Therapeutic exercise should therefore 
be prescribed based on the evaluation of a specialist and according to the pain 
reduction allowed by medication.

 Conclusion
The association of a high prevalence of LBP and low care-seeking in older 
patient suggests that ED physicians should inquire systematically about low 
back and/or leg pain (Fig. 19.1).

Physical examination

Investigations

Pain management

Discharge

Reevaluation of pain
intensity

Hospitalization

Normal

Normal

Abnormal

Abnormal Effective reliefPersistent pain

Patient stable

Yes

No

Resuscitation

Fig. 19.1 Management of LBP in older patients in the ED
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A better understanding of clinical manifestations of pain in the older patients, 
improved methods of assessment, and the use of both pharmacologic and non- 
pharmacologic treatments can result to a more favorable outcome in the ED.

The ED physician’s role is fundamental to prevent aggravation of the symp-
toms and physical decline.

More research is needed to explore the consequences of LBP on the quality of 
life of older patients and to improve the management in the ED.
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20.1  The Success of Clinical Guidelines

Increasingly, medical doctors are supposed to treat their patients according to clini-
cal guidelines—a synthesis of existing literature, translated into standardized advice 
with respect to treatment of patients in a given situation. The implementation of 
such clinical guidelines has had great success: stringent cardiovascular risk man-
agement in combination with early revascularization therapies has resulted in a 
decreased risk of cardiovascular disease and associated complications including 
death in the last decades. In some Western countries, cardiovascular disease is no 
longer the number one cause of death, with cancer being the leading cause. However, 
despite the clinical guidelines, in older patients the risk of cardiovascular has not 
decreased. Rather, older patients often have multiple diseases, and implementation 
of all clinical guidelines for these individual diseases in one patient is burdensome, 
not effective or may even be harmful [1].

20.2  Evidence-Based Medicine

The term ‘evidence-based medicine’ was coined in 1992 by David Sacket et al. and 
was defined as ‘the conscientious, explicit and judicious use of current best 
evidence in making decisions about the care of individual patients… [It] means 
integrating individual clinical expertise with the best available external clinical 
evidence from systematic research’ [2].
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In short, when making clinical decisions, three main elements should guide clinical 
decision making: the individual patient situation and preference, the knowledge and 
expertise of the physician and the available scientific evidence. The integration of 
these three elements is what makes medicine evidence based. However, all of 
these elements may be different for an older patient when compared to a younger 
patient, raising the questions whether medicine in older patients is actually evidence 
based [3].

20.3  The Ageing Process

The older patient is different from the younger patients in a large number of aspects. 
To understand these differences, it is useful to look at what the ageing process is and 
how it affects an ageing human organism [4]. Although there are many different 
definitions of ageing, there are also a number of commonalities in their key ele-
ments. When combined, a working definition of ageing could be ‘an accumulation 
of damage that results from internal and external stressors, ultimately leading to loss 
of function and increased risk of disease and mortality’.

The cascade of event starts with ‘stressors’ from outside and inside the body, 
which cause damage. Evident stressors from outside the body include, for 
instance, sunlight: ultraviolet radiation causes DNA damage in the skin. Other 
external stressors are, for instance, inhaled air, which causes reactive oxygen spe-
cies in the lungs, or even worse polluted air, which contains toxins that cause 
DNA damage in lung tissue or are absorbed into the blood stream and cause dam-
age elsewhere in the body. Stressors from inside the body include metabolism, 
degradation, cell death and cell division. All these processes may lead to an accu-
mulation of damage: toxic by-products, DNA damage or deposits of harmful 
material.

As a result of the damage inflicted on tissues, there is a loss of integrity and a loss 
of tissue and organ function. This can be observed on the outside of the body by just 
looking at the skin: loss of elasticity results in more wrinkles, loss of subcutaneous 
fat makes the skin thinner and hyperpigmentation leads to spotting. These external 
manifestations of ageing are accompanied by internal manifestations. Clearance by 
the kidney gradually declines with age: at the age of 85 years, the average clearance 
is between 50 and 60 cc/min. Such changes can have significant effects on some 
medications. Other tissue changes include, for instance, the loss of muscle mass and 
strength (‘sarcopenia’) [5].

The ageing process does not affect every individual at the same pace. One 
patient of 85 years old may be very vital, with few morbidities and functioning 
independent, whereas another 65-year-old patient has a high burden of 
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comorbidities and problems with mobility and memory. Obviously, the second 
patient is 20 years younger if we study their passports. The ageing process has 
however influenced the first patient much less, so that despite the 20 years differ-
ence in calendar age, the biological age of the 85-year-old patients may even be 
lower than those of the 65-year-olds. In all diseases, calendar age is a risk for 
poor outcome, but an individual patient may have a different risk than somebody 
of the same calendar age, because their biological age is different. Looking at 
somebody from the outside will already give away the biological age of hair and 
skin, which may also reflect the biological age on the inside: organ function. 
Indeed, facial age is already a better predictor of calendar age of disease and 
mortality.

A term often used to describe vulnerable older patients is ‘frailty’. The term is a 
reflection of accumulation of deficits [6], decreased resilience and increased risk of 
adverse outcomes [7]. Although the basic idea is similar, several definitions exist, 
which overlap but also differ. Likewise, many different measurement instruments 
exist. All associate with adverse outcome. However, what these measurements have 
in common is that they are time-consuming and cannot always be administered to 
patients in the acute setting, such as in the emergency department. Screening instru-
ments that can be administered in limited time also exist, but their performance in 
predicting adverse outcome is relatively poor.

20.4  The Older Patient

As a result of the ageing process, the older patient that presents to the hospital 
acutely differs from the younger patient in a number of aspects.

As the definition of ageing already told us, older patients have an increased 
risk of disease and mortality. Older patients have higher risk than younger patients 
to get cancer, cardiovascular disease, hypertension, osteoporosis and osteoarthritis. 
This rising incidence with increasing age has led some disease to be called ‘age-
related disease’. In the clinic, we observe that compared to younger patients, 
older patients have more comorbidities and therefore also more polypharmacy. 
An average individual of 60  years old will already have two or more chronic 
conditions.

Because of loss of function of tissues and organs, there is loss of resilience to 
external stressors. Loss of muscle mass, for instance, leads to a decrease in muscle 
strength, which may then cause functional dependency and risk of falls. And if a 
patient with low reserve in muscle strength is admitted to the hospital and bed- 
bound for a week, additional muscle loss will occur, frequently leading to even 
more functional dependence.
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Physical Mental

Social

 

The altering of the body as a result of the ageing process also leads to unexpected 
observations. For instance, whereas in middle age high blood pressure is associated 
with an increased risk of cardiovascular disease, in a population of 85-year-olds, 
those with the highest blood pressure have a higher life expectancy compared to 
those with lower blood pressure. One explanation may be that to maintain adequate 
perfusion through stiffened arteries by atherosclerosis, a higher blood pressure is 
needed and that those older patients able to successfully raise their blood pressure 
apparently are more resilient also to other stressors. For the acute setting, this is also 
very relevant as it may lead to atypical presentations: an 89-year-old with a systolic 
blood pressure of 120 mmHg may have a severe sepsis.

In the older patient with a somatic disease, there is an intricate relationship 
between physical, mental and social function. For instance, an older patient present-
ing to the emergency department with a severe somatic disease, such as infection or 
fracture, is at higher risk of getting a delirium. A decrease in physical function may 
lead to social isolation if mobility of the patient is lost, causing the patient inability 
to go home after hospitalisation or the other way around: a patient with a depression 
is at higher risk of social isolation functional decline. As with ageing in general, the 
same applies to each of these domains: one older patient may be very vulnerable in 
the physical domain while being mentally very vital, and another patient may be 
socially isolated and forgetful while being physically vital. These differences are 
very individual, and therefore, the older patient population is very heterogeneous 
and the typical older patients do not exist.

Older patients are also different with respect to their treatment preferences. Much 
more than in younger patients, older patients value the quality of life versus length of 
life [8]. Whereas a young adult with cancer will typically want the most aggressive 
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treatment to increase the chance of a long life, an older adult may prefer not receiving 
intensive treatment that reduces the quality of life in what is maybe the last months 
of their life. Not infrequently older patients choose to not have chemotherapy or an 
operation but prefer to spend time with their families and make other arrangements 
regarding the end of their life. However, this also is very individual and may vary 
between older patients. In similar situations, they may make different choices; deci-
sions should be informed and part of a shared decision-making process.

20.5  Scientific Evidence

Systematic Reviews
and Meta-analyses

Randomized
Controlled Double

Blind Studies

Cohort Studies

Case Control Studies

Case Series

Case Reports

Ideas, Editorials, Opinions

Animal research

In vitro (’test tube’) research
 

Scientific evidence is generated in different types of studies of which the relevance 
for clinical patient care varies. The ‘pyramid’ of ‘evidence’ has been widely 
accepted and shows that at the APEX randomised controlled trials (RCTs) and 
meta-analyses of RCTs are regarded to have the highest level of evidence. In clini-
cal guidelines, such studies (if conducted properly) would lead to clinical recom-
mendations with a ‘high level of evidence’. Because of this wording, the term 
‘evidence-based medicine’ has sometimes been confused with ‘medicine based on 
RCTs’, disregarding the other two elements of EBM: patient situation and prefer-
ence and the physicians’ knowledge and clinical expertise.
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The fundamental problem with scientific evidence is that older patients are sys-
tematically excluded from RCTs, and the older patients that do participate in such 
trial are not representative of the older patient in clinical practice. In a meta-analysis 
of all RCTs in 2012, only 7% specifically included older patients [9], much less than 
the typical proportion of older patients in practice. Another study showed that only 
14% of participants in trials on acute coronary syndrome are over 75 years of age 
[10], whereas their proportion is much larger in the emergency department. 
Generally, older patients who participate in clinical studies are healthier than 
patients who visit the doctor. Exclusion criteria often include the use of concomitant 
medication, renal failure of cognitive impairment. Inclusion criteria often include 
the willingness and capability to (repeatedly) visit a study centre, obviously select-
ing for fit and mobile older patients.

Furthermore, RCTs do not study end points so relevant for older patients, such as 
physical function, cognitive function and quality of life. Typical end points studied 
in RCTs usually include incidence of cardiovascular disease (in cardiovascular 
research) or 5- or 10-year survival (in oncology research).

As a result of the underrepresentation of representative older patients in RCTs, 
the validity of published study for the older patient with multimorbidity is limited.

20.6  Physician Knowledge and Experience

The basis of clinical decision making is balancing the ‘benefits’ and ‘harms’ of dif-
ferent treatment strategies with respect to a certain end point, like putting blocks on 
both sides of a scale and seeing which way it tips. Increasingly, these balances have 
become implicit, informed by clinical studies and guidelines. However, in older 
patients the benefits and harms may be very different than in younger patients: the 
blocks on the scale may have different weight. In general, because of the ageing 
process, the risks are higher: there is also a higher chance of side effects and compli-
cations but also a higher risk of long rehabilitation as a result of decreased physical 
reserve. The benefits of treatments in older people are—again, on average—smaller. 
There are less life-years to win from treatment, and in the presence of comorbidity, 
there may also be less to win in symptom control. An older patient with dyspnoea 
may have a combination of several causes: anaemia, heart failure and chronic 
obstructive pulmonary disease. Treating only one of these causes may lead to some 
symptom improvement but no complete disappearance.

When making the balance of benefits and harms in older patients, we even might 
want to consider using another scale: the most important end point may even be dif-
ferent! A treatment may have very large benefits on the scale of tumour control or 
even a chance of curation but may have much smaller benefits on the scale of overall 
quality of life or physical function. Deciding—together with the patient—what is 
the actual preferred outcome is the first step in making the balance between benefits 
and harms.

S.P. Mooijaart



297

The magnitude of the benefits and harms for a certain treatment in an individual 
older patient is very complex: the validity of available clinical research (especially 
clinical trials) for the older patient population is low, as studies usually do not take 
into account the older patient in general, let alone the heterogeneity of older patients 
with respect to their physical, mental and social function. In the absence of clinical 
evidence of certain treatments, physicians should make the best effort of under-
standing the typical biology of older patient as well as their individual situation and 
needs and incorporate this in their decision making. Furthermore, patients should be 
informed about the lack of solid evidence and the meaning of their individual situa-
tion for the magnitude of the benefits and harms. In a shared decision-making 
model, patients contribute to such by balancing the benefits and harms in light of 
their own frame of reference.
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21Prescribing for Older Patients

Paul Gallagher, Amanda Lavan, and Denis O’Mahony

21.1  Introduction

Prescribing for older patients presents numerous pharmacological and practical 
challenges, particularly in a busy emergency department where physicians have 
limited resources to comprehensively appraise the quality, safety and appropriate-
ness of medication use in this heterogeneous patient group. Though the majority of 
older people are physically and cognitively well, emergency departments (EDs) 
worldwide are treating ever-increasing numbers of older patients who present with 
complex co-morbid illnesses, multiple concurrent medications, cognitive impair-
ments and functional dependence, all of which increase the risk of adverse drug 
events (ADEs) [1–4]. Indeed, ADEs are a frequent cause of presentation to emer-
gency departments amongst older people, common examples being falls (± injury 
such as hip fracture) because of sedative hypnotic drugs, gastrointestinal or intracra-
nial haemorrhage because of anticoagulant or antiplatelet drugs, acute confusional 
states because of drugs with anticholinergic properties, hypoglycaemia because of 
antidiabetic medications and drug toxicity because of drugs with narrow therapeutic 
indices, e.g. digoxin [5, 6]. Most ADEs are predictable through age-related changes 
in pharmacokinetic (absorption, distribution, metabolism and excretion) and phar-
macodynamic response to commonly prescribed drugs [7]. Physicians who assess 
and treat older patients in the emergency department must be mindful of these age- 
related physiological changes in addition to the influence of pathological processes 
and polypharmacy on the risk of drug-disease and drug-drug interactions, inappro-
priate prescribing and suboptimal adherence.
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This chapter will describe the following key issues:

 (a) Epidemiology of drug use in older patients
 (b) Age-related physiological changes that affect pharmacokinetics and 

pharmacodynamics
 (c) Commonly encountered ADEs in older people including clinically significant 

drug-drug and drug-disease interactions
 (d) Polypharmacy and its consequences
 (e) Potentially inappropriate prescribing
 (f) The importance of medication reconciliation
 (g) The principles of good prescribing practices for older patients

21.2  Epidemiology of Prescription and Non-prescription 
Drug Use in Older Patients

Older adults are the largest per capita consumers of prescription and over-the- 
counter drugs in most developed nations [8, 9]. In the United States, 84% of 
community- dwelling adults aged 65–74 years and 90% of patients aged 75–85 years 
regularly use at least one prescribed medication with one in three older adults regu-
larly using ≥5 medications, almost 50% using an additional over-the-counter drug 
and >50% using dietary supplements [8]. Forty percent of adults aged ≥65 years 
take 5–9 medications and 18% take 10 or more [10]. In the United Kingdom, people 
over the age of 65 years comprise 12% of the population but consume 45% of total 
prescriptions dispensed [9]. Nursing home residents receive an average of eight 
regular prescription medications each month, with one in three having monthly drug 
regimens of ≥9 medications [11, 12].

21.3  Age-Related Changes in Pharmacokinetics 
and Pharmacodynamics

Ageing is associated with physiological changes that affect drug pharmacokinetics 
(absorption, distribution, metabolism and excretion) and pharmacodynamics 
(the effect of drugs on the body) [7]. Normal ageing has little effect on the rate or 
extent of drug absorption, most of which occurs in the small bowel. However, proki-
netic drugs (e.g. domperidone and erythromycin) can increase gastric emptying, thus 
potentially increasing the rate at which a drug is absorbed after ingestion. Anticholinergic 
drugs can reduce salivary secretion, thus impeding the rate but not necessarily the 
extent of drug absorption through the buccal mucosa for drugs such as glyceryl trini-
trate and midazolam. Theoretically, the rate of absorption of intramuscular, transder-
mal and subcutaneous injections may be reduced because of age- related reductions in 
tissue perfusion. However, the clinical effect of this is usually negligible.

Systemic bioavailability of most drugs is not affected by normal ageing, other 
than those which undergo substantial first-pass hepatic extraction and metabolism, 

P. Gallagher et al.



301

e.g. morphine, buprenorphine, midazolam, propranolol, nitrates, verapamil and tri-
cyclic antidepressants. With these drugs, age-related reductions in liver volume and 
blood flow (of up to 30%) can result in reduced first-pass hepatic extraction with 
significantly higher systemic bioavailability as a result. In the case of nitrates or 
verapamil, this greater systemic bioavailability can result in clinically significant 
first-dose hypotension in some older patients. Therefore, initial doses of such drugs 
should be reduced in older patients with particular attention being paid to timing 
and dose of first administration. In general, it is recommended that a low “test dose” 
be prescribed, and if tolerated, the dose can be slowly up-titrated according to treat-
ment effect (“start low and go slow”).

Ageing is associated with reduced lean body weight and muscle mass and a rela-
tive increase in total body fat, thereby increasing the volume of distribution (Vd) of 
lipid-soluble drugs such as morphine, benzodiazepines, antipsychotics and amitrip-
tyline. This larger Vd results in longer elimination half-lives, prolonged drug effect, 
accumulation with continued use and greater potential for toxicity and adverse 
effects such as sedation and falls. It is recommended that the starting doses of such 
drugs be reduced in older patients with slow up-titration according to response. 
Conversely, the Vd of water-soluble drugs such as lithium, theophylline and genta-
mycin is reduced, resulting in higher plasma concentrations after initial administra-
tion, thereby necessitating lower doses in older patients.

Most drugs are inactive when bound to circulating plasma proteins (e.g. albumin 
and α-1 glycoprotein) and mediate their pharmacological effects when unbound or 
free. Though normal ageing does not affect plasma protein concentration, serum 
albumin levels can diminish with chronic disease, resulting in clinically important 
increases in free drug concentration and subsequently increased physiological 
effects for compounds that are heavily protein-bound, e.g. benzodiazepines, anti-
psychotics, non-steroidal anti-inflammatory drugs (NSAIDs), warfarin and phenyt-
oin. The Vd of these drugs increases with hypoalbuminaemia, thereby increasing 
their elimination half-life and potential for toxicity and adversity. In the case of 
phenytoin, caution must be exerted when interpreting serum drug levels in the con-
text of coexisting hypoalbuminaemia as it is usually the bound fraction that is 
measured by most laboratory assays and not the unbound “active” fraction.

Reduced hepatic mass and blood flow occur with ageing with consequent decline 
in hepatic metabolism and clearance of drugs such as propranolol and theophylline. 
However, liver enzyme activity is usually preserved. All prescribers should be aware 
of potential drug interactions involving inhibition and induction of hepatic cyto-
chrome p450 metabolising enzymes. Cytochrome p450 enzyme inhibition can lead 
to a rapid reduction in drug metabolism with resultant toxic accumulation, e.g. halo-
peridol may impede the metabolism of amitriptyline through inhibition of cyto-
chrome p450 2D6, thereby increasing the potential for anticholinergic side effects 
including orthostatic hypotension and tachyarrhythmias, all of which can result in 
falls with injury. Clarithromycin may impede the metabolism of simvastatin through 
inhibition of p450 3A4, thus increasing the risk of statin-induced myositis and hepa-
titis. Amiodarone as well as certain antibacterial and antifungal drugs may impede 
the metabolism of warfarin, thereby increasing its anticoagulant effect and 
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increasing the risk of haemorrhage. Conversely, drugs such as carbamazepine and 
phenytoin can induce cytochrome p450 enzymes which accelerate the metabolism 
and clearance of another drug or unrelated substrate, potentially resulting in treat-
ment failure. Some examples of cytochrome p450 inhibitors and inducers are pre-
sented in Table 21.1. In general, these drugs predictably precipitate adverse drug 
reactions in older patients when they are co-prescribed with substrate drugs that are 
metabolised by the relevant cytochrome enzyme. Clinically relevant examples of 
cytochrome p450 enzyme inhibitors include antimicrobials, antiarrhythmics and 
some anticoagulants which are frequently used to treat acute illness in the emer-
gency department, thereby placing older patients with polypharmacy at increased 
risk of ADR through interaction with their regularly prescribed existing drugs.

One of the most important age-related pharmacokinetic changes is the predict-
able decline in renal function. Normal ageing results in reduced renal size, perfu-
sion and concentrating ability. Indeed, a gradual decline in glomerular filtration 
rates begins at the age of 30 years. This is potentiated by conditions such as hyper-
tension and diabetes and by nephrotoxic medications such as NSAIDs, gentamicin 
and vancomycin. It is recommended that glomerular filtration rate (GFR) is esti-
mated for all older patients at regular intervals using readily available formulae such 
as the Cockcroft and Gault [13] equation or the modified diet in renal diseases 
(MDRD) [14]. It must be remembered that serum creatinine concentration is not a 
reliable measure of renal function in older people because of age-related reductions 
in muscle mass. Approximately 50% of older patients have a normal serum creati-
nine level but a reduced creatinine clearance estimate.

Acute kidney injury (AKI) is common in older patients with acute illness and can 
occur for multiple reasons including hypotension, dehydration, sepsis, cardiorenal 
syndrome/cardiac failure or NSAID use. In this context, a regularly prescribed 
renally eliminated medication (e.g. digoxin, dabigatran or metformin) may need to 
be temporarily withheld or dose reduced in order to avoid high serum levels and 
toxicity. Once renal impairment has been identified (be it AKI or chronic kidney 
disease) and creatinine clearance (Cr Cl) estimated, the need for dose alteration of 
renally eliminated drugs must be determined. In general, dose adjustment is needed 
when the creatinine clearance is below 60 ml/min (see Table 21.2).

Drugs exert their effects by binding as agonists, partial agonists or antagonists to 
target molecules and receptors within the body; pharmacodynamics is the study of 
these effects. Receptor expression, density, activity and affinity change with age, 

Table 21.1 Inhibitors and 
inducers of the hepatic 
cytochrome p450 enzyme 
system

Enzyme inhibitors Enzyme inducers
Erythromycin, clarithromycin Carbamazepine
Sulphonamides Phenytoin
Ciprofloxacin Topiramate
Fluconazole, miconazole, ketoconazole Clotrimazole
Amiodarone Rifampicin
Diltiazem, verapamil Dexamethasone
Cimetidine Primidone
Fluoxetine, paroxetine St. John’s wort
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thus leading to altered (usually increased) pharmacodynamic effects of commonly 
prescribed drugs including anticoagulants, opioids and antipsychotics. In practice, 
this means that older patients frequently have exaggerated responses to medications 
at doses that are normally used in younger patients, e.g. the anticoagulant response 
to warfarin is often increased in older patients compared to a similar dose in a 
younger patient, thus increasing their bleeding risk. Older patients are particularly 
susceptible to the central nervous system (CNS) effects of anticholinergics, benzo-
diazepines, opioids and other centrally acting or psychoactive drugs because of 
increased blood-brain barrier permeability, reduced cholinergic neurotransmission 
and alterations in receptor density, affinity and intracellular responses. Clinical 
examples of the effect of altered pharmacodynamics sensitivity are presented in 
Table 21.3. It is usually recommended to start such drugs at the lowest possible dose 
and to slowly up-titrate according to response.

Prescribers should also be aware of age-related changes in homeostatic and 
thermoregulatory mechanisms. With increasing age, there is a reduction in aortic 
and large-vessel elasticity and compliance often resulting in systolic hyperten-
sion, lower diastolic blood pressure and a tendency towards left ventricular 
hypertrophy. In addition, baroreceptor sensitivity and resting heart rate are 
reduced, thus increasing the risk of postural hypotension and falls. Many drugs 
can exacerbate postural hypotension including antihypertensives, vasodilators 
(doxazosin and tamsulosin) and drugs with anticholinergic properties, e.g. tricy-
clic antidepressants and first- generation antihistamines. Falls are commonly 
caused by orthostatic hypotension. Drugs that contribute to reducing blood pres-
sure in any way should be carefully reviewed and dose reduced or discontinued 
as appropriate.

Table 21.2 Drugs that require dose adjustment with impaired renal function (precise dose adjust-
ments for each drug are available in comprehensive formularies such as the British National 
Formulary [15])

Drug/class Examples
Cardiac drugs Digoxin, atenolol, sotalol
Lipid lowering drugs Pravastatin, rosuvastatin, fibrates
Hypoglycaemic drugs Metformin, glibenclamide, Glimepiride, gliptins, insulin
Diuretics Thiazide diuretics have limited efficacy if CrCl is <30 ml/min

Avoid potassium-sparing diuretics if CrCl <30 ml/min
Anticoagulants Apixaban, rivaroxaban, dabigatran, low molecular weight heparin 

(enoxaparin, tinzaparin)
Drugs for gout Allopurinol, colchicine
Bone anti-resorptive 
drugs

Avoid bisphosphonates if CrCl <30 ml/min

Analgesic drugs Opioids (morphine, codeine, pethidine), NSAIDs
Anticonvulsants Topiramate, levetriacetam, vigabatrin
Psychotropic drugs Lithium, gabapentin, amisulpride
Antibiotics Aminoglycosides (e.g. gentamicin), vancomycin, carbapenems  

(e.g. meropenem), piperacillin/tazobactam, ciprofloxacin, 
ceftazidime

Antifungals Fluconazole, sulfamethoxazole
Antivirals Acyclovir, ganciclovir, famciclovir
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21.4  Drug-Drug and Drug-Disease Interactions

Older patients often have multiple co-morbidities for which they are prescribed 
multiple medications. Drug-drug interactions (Table 21.4) are usually predictable 
through known pharmacokinetic and pharmacodynamic principles as previously 
described. Certain drugs may also worsen coexisting diseases in older patients. 
These should be minimised and safer alternatives be prescribed where possible. 
Table 21.5 presents some clinically important drug-disease interactions including 
the major geriatrics syndromes of dementia, delirium, incontinence and falls, which 
are often significantly exacerbated by commonly prescribed medications.

21.5  Polypharmacy

Polypharmacy refers to the use of several drugs concurrently. Though multiple med-
ications are often clinically justifiable, it is well established that polypharmacy in 
older patients is associated with inappropriate prescribing (i.e. where the risk of 

Table 21.3 Age-related changes in pharmacodynamic response to commonly prescribed drugs

Drug type Specific drug
Pharmacodynamic 
response

Potential clinical 
consequence

Analgesia Morphine ↑ Excessive sedation, 
confusion, constipation, 
respiratory depression

Anticoagulant Warfarin ↑ ↑ Bleeding risk
Dabigatran (age ≥75 years, 
weight <50 kg)

↑

Apixaban ↑
Cardiovascular 
system drugs

Angiotensin-receptor 
blocker

↑ Hypotension (↑ acute 
antihypertensive effect)

Diltiazem ↑
Enalapril ↑
Verapamil ↑ Hypotension (↑ acute 

antihypertensive effect), 
bradyarrhythmias 
(↑ cardiac conduction 
effects)

Propranolol ↓ Less reduction in heart 
rate

Diuretics Frusemide ↓ ↓ Diuretic effect and size 
of peak of diuretic 
response

Psychoactive 
drugs

Benzodiazepines ↑ Excessive sedation, 
confusion, postural sway, 
falls

Antipsychotics ↑ Excessive sedation, 
confusion

Others Levodopa ↑ Dyskinesia, confusion, 
hallucinations

↑, Increased pharmacodynamic response; ↓, reduced pharmacodynamic response
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treatment outweighs the potential clinical benefit), adverse drug reactions (ADRs) 
and non-specific syndromes in older people including weight loss, falls and cogni-
tive and functional decline. The World Health Organization defines an ADR as an 
appreciably harmful or unpleasant reaction, resulting from an intervention related to 

Table 21.4 Clinically important drug-drug interactions in older patients

Drug Drug Interaction Effect
Antihypertensive agent Vasodilator, 

antipsychotic, TCA
Combined 
hypotensive effect

Orthostatic hypotension, 
falls

Antihypertensive agent NSAIDs NSAID antagonises 
hypotensive effect

↓ Antihypertensive effect

Potassium sparing 
diuretics

ACE inhibitors, 
spironolactone

Combined 
potassium sparing 
effects

↓ Renal function, 
hyperkalaemia

Digoxin Diuretics Diuretic-induced 
hypokalaemia

↑ Effect of digoxin 
(arrhythmia, toxicity)

Digoxin Amiodarone, 
diltiazem, verapamil

↓ Clearance of 
digoxin

↑ Effect of digoxin 
(arrhythmia, toxicity)

Phenytoin Cytochrome p450 
enzyme inhibitorsa

↓ Clearance of 
phenytoin

↑ Effect of phenytoin

Thyroxine Cytochrome p450 
enzyme inducersa

↑ clearance of 
thyroxine

↓ Effect of thyroxine

Lithium NSAIDs, diuretics ↓ Clearance of 
lithium

↑ Effect of lithium 
(arrhythmia, toxicity)

Phenothiazines Drugs with 
anticholinergic 
properties

Combined 
anticholinergic 
effects

Confusion, constipation, 
urinary retention, dry 
mouth

TCA, tricyclic antidepressant; NSAID, non-steroidal anti-inflammatory drug
aSee Table 21.1

Table 21.5 Clinically important drug-disease interactions in older patients

Disease or condition Drug
Effect of drug on disease or 
condition

Hypertension NSAIDs, high sodium content 
drugs

↑ Blood pressure

Orthostatic hypotension Diuretics, anticholinergics, 
levodopa, vasodilators

Falls, syncope, hip fracture

Falls Benzodiazepines, antipsychotics, 
opioids, anticholinergics

↑ Risk of falls, sedation, gait 
instability

Osteoporosis Corticosteroids Fracture
Poorly controlled gout Thiazide diuretic Hyperuricaemia, ↑ risk acute 

exacerbation of gout
Cognitive impairment, 
dementia

Anticholinergics, benzodiazepines, 
TCAs

↑ Confusion, delirium

Cardiac failure Verapamil, disopyramide Exacerbation of heart failure
Renal failure Aminoglycoside antibiotics, 

NSAIDs, radiological contrast
Acute kidney injury, worsening 
of creatinine clearance

Peptic ulcer disease NSAIDs, anticoagulants Peptic ulcer, upper 
gastrointestinal haemorrhage

Benign prostatic 
hyperplasia

Anticholinergics, alpha-agonists Urinary retention
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the use of a medicinal product, which predicts hazard from future administration 
and warrants prevention or specific treatment, alteration of the dosage regimen or 
withdrawal of the product [16]. Patients taking two concurrent medications have a 
13% risk of ADR, which rises to 38% for four medications and 82% for greater than 
seven medications prescribed simultaneously [17]. Adverse consequences of poly-
pharmacy are summarised in Table 21.6.

21.6  Inappropriate Prescribing

In pharmacological terms, inappropriate prescribing (IP) pertains to overuse (no 
clinical indication, therapeutic duplication or excessive duration), misuse (increased 
risk of ADE including drug-drug and drug-disease interactions because of age- 
related changes in pharmacokinetics and pharmacodynamics) and underuse of med-
ications (omission of a clinically indicated drug of potential therapeutic benefit) 
[18]. Other variables which affect prescribing appropriateness include cognitive and 
physical dysfunction. Cognitive deficits can lead to errors with medication adminis-
tration or consumption, by virtue of a patient improperly following instructions, 
forgetting to take medications or taking incorrect doses. Similarly, physical deficits 
such as hearing loss, low vision and impaired manual dexterity can make it difficult 
for patients to physically adhere to medication regimes, thereby resulting in low 
therapeutic yield and increasing the risk of adverse outcomes. Thus, for a medica-
tion to be appropriate, it must be pharmacologically suitable in the context of co- 
morbid illnesses and concurrent medications, and it must be taken safely and 
reliably.

IP is highly prevalent in older patients. At least one potentially inappropriate 
medication (PIM) is seen in approximately 35% of community-dwelling older 
patients presenting with unselected acute illness to the ED [19] and in >50% of 
nursing home residents [20]. Indeed, between 10 and 20% of hospital admissions of 
older patients are directly related to adverse effects of inappropriately prescribed 
drugs [19, 21]. The principal risk factor for IP is polypharmacy [22]; older patients 
who attend multiple doctors and multiple dispensing pharmacies are also at 
increased risk [23]. IP is associated with unnecessary drug use and prescribing 
cascades (where a drug is prescribed to treat an adverse effect of another drug). IP 

Table 21.6 Polypharmacy in older patients: clinical associations

1. ↑ Risk of ADR including drug-drug and drug-disease interactions
2. ↑  Likelihood of inappropriate prescribing including use of drugs without clear clinical 

indication
3. ↑  Likelihood of prescribing cascades, i.e. where a drug is prescribed to treat a symptom 

attributable to an adverse effect of another drug
4. ↑  Incidence of geriatric syndromes, i.e. cognitive and functional decline, weight loss 

and falls
5. ↑ Risk of non-compliance and poor adherence with medication regime
6. ↑  Healthcare costs (drug costs and resource utilisation to investigate and manage adverse 

outcomes)
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also increases the risk of ADE, related morbidity and health resource utilisation [24, 
25]. Healthcare costs in the United States caused by improper and unnecessary use 
of medications exceeded $200 billion in 2012, amounting to an estimated 10 million 
hospital admissions, 78 million outpatient treatments, 246 million prescriptions and 
4 million emergency department visits [26].

Various sets of prescribing indicators have been designed to highlight instances 
of potentially inappropriate prescribing in older patients, with Beers criteria [27–30] 
and STOPP/START (screening tool of older people’s prescriptions/screening tool to 
alert to right treatment) criteria [31, 32] being frequently cited in the literature. 
Beers criteria were devised on the basis of North American formularies and com-
prise lists of medications which should be avoided in older patients independent of 
diagnosis and considering diagnosis. STOPP criteria were validated in a European 
context and comprise 80 clinically relevant prescribing indicators which highlight 
instances where drugs should be avoided or used with caution in older people with 
common co-morbidities or potential for drug-drug and drug-disease interactions. 
STOPP is designed to be used in tandem with START (screening tool to alert to 
right treatment) criteria for potential prescribing omissions (PPO’s), the aim being 
to detect common and clinically important instances of PIM’s and PPO’s in older 
patients. Clinical application of STOPP/START has been shown to improve all 
domains of prescribing appropriateness including the use of drugs that are indi-
cated, effectively and correctly dosed as well, reducing the risk of potential drug- 
drug interactions and drug-disease interactions, with this benefit being maintained 
for up to 6 months after intervention [33]. Intervention with STOPP/START has 
also been shown to reduce the incidence of in-hospital ADEs [34]. Prescribing indi-
cators can assist with decision-making in prescribing appropriateness. However, 
they are intended only as a guide and not as a substitute for informed clinical 
judgement.

21.7  Adverse Drug Events in Older Patients Presenting 
to the Emergency Department

Patients aged ≥65 years account for 12–24% of all ED attendances [35]. Adverse 
effects of medications contribute substantially to the reason for hospital admission 
in approximately 10–20% of acutely ill older patients [19, 21, 36]. Budnitz et al. 
reported that nearly half of hospitalisations for ADEs in North America involved 
adults aged 80 years and older [37]. Indeed, such hospitalisations were over three 
times more common in patients aged ≥85 years than those 65–69 years [37]. Nearly 
two thirds of hospitalisations were due to unintentional overdoses. The most com-
monly implicated drugs were warfarin (33.3%), insulins (13.9%), antiplatelet drugs 
(13.3%) and oral hypoglycaemic drugs (10.7%) [37]. Improved prescribing and 
monitoring of these agents have the potential to reduce ED attendances and subse-
quent hospitalisation for ADEs in older adults. However, it must be acknowledged 
that ADEs often present as vague and non-specific symptoms in older patients (see 
Table  21.7) rendering it difficult to detect ADEs and perhaps contributing to 
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under-reporting of same. Therefore, clinicians must have a high index of suspicion 
of drug-related problems in any older patient presenting with acute illness to the 
ED. Even if the reason for presentation to the ED is not an ADE, older adults can 
still be exposed while under the care of an ED physician, with a reported incidence 
of 0.16–6% and 36–71% of these incident ADEs being preventable [38].

21.8  Medication Reconciliation

Attendance at an ED (with or without subsequent hospital admission) represents a 
potentially hazardous transition of pharmaceutical care because of existing poly-
pharmacy and the requirement for new treatments for acute illness. Older adults are 
often at their most vulnerable when acutely ill (particularly if they have delirium or 
dementia) and may not be in a position to reliably discuss their mediation regimens. 
Often they simply don’t know what medications they are prescribed or why. They 
may not be taking all medications on the doctor’s or pharmacist’s list, even if it is an 
up-to-date prescription. Furthermore, they may be taking additional medications 
not listed on the prescription, e.g. over-the-counter or complementary/alternative 
medicines, which may be pharmacologically relevant to their clinical reason for 
presentation. Therefore, a robust process to ensure that the list of medications pre-
scribed by an ED physician accurately reflects what the patient regularly takes at 
home is paramount.

Medication reconciliation (MR) is a process of creating and maintaining the 
most up-to-date and accurate medication list for a patient, checking for all poten-
tial discrepancies. It has the potential to identify medication inconsistencies and 
reduce potential harm, though its precise impact on clinical outcome and 

Table 21.7 Clinical presentations of ADEs in older patients presenting to the emergency 
department

Drug class Clinical nature of ADE
Haematological agents 
(anticoagulants and 
antiplatelets)

Gastrointestinal haemorrhage
↑ INR, abnormal laboratory indices (e.g. ↓ haemoglobin, 
↓ platelets)
Skin or wound haemorrhage

Endocrine agents Hypogylcaemia with altered mental status or other 
neurological sequelae, e.g. loss of consciousness or seizure

Cardiovascular agents Electrolyte or fluid-volume disturbance, weakness or lethargy
Cardiac arrhythmia or abnormality in heart rate or blood 
pressure
Allergic reaction, orthostatic hypotension

Central nervous system agents Altered mental status
Fall or other injury
Dizziness, syncope, weakness, dyspnoea or respiratory distress

Anti-infective agents Allergic reaction
Dyspnoea, weakness or abnormality in heart rate or blood 
pressure
Nausea, vomiting, diarrhoea
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readmissions is yet to be rigorously determined [39]. Table 21.8 describes the three 
key steps involved in MR: collecting, checking and communicating. MR is usually 
performed by clinical pharmacists who have knowledge of therapeutics, pharma-
ceutical management and effective communication skills. However, all prescribers 
have an ethical duty to obtain accurate and reliable information about their patients’ 
medication history.

21.9  Optimal Prescribing for Older Patients in the ED

Prescribing for older patient is complex. It requires good clinical acumen as well 
as knowledge of the fundamental principles of pharmacology as previously 
described. Key recommendations when prescribing for older patients in the ED are 
presented in Table 21.9. These can be supported by comprehensive geriatric assess-
ment, clinical pharmacy input and application of prescribing indicators such as 
STOPP/START criteria.

Comprehensive geriatric assessment (CGA) provides a global assessment of an 
older patient’s co-morbidities, medication use, cognition, functional status and 

Table 21.8 Stages of medication reconciliation

Collecting Gathering all information available on current medication regimens
Checking Checking and verifying information for any discrepancies
Communicating New list of medications communicated to the patient and/or their carer

Table 21.9 Key recommendations when prescribing for older patients

1. Obtain an accurate and up-to-date medication list including over-the-counter and 
complementary/alternative medicines. Confirm adherence to this list by asking the patient 
and carer where appropriate. Perform structured medication reconciliation where available

2. Ensure each medication has an appropriate indication and a clear therapeutic goal. This 
involves careful clinical assessment and appreciation of time to obtain treatment effect and 
life expectancy. Clinical prescribing indicators such as STOPP/START criteria are useful 
when evaluating prescribing appropriateness

3. Review medications in the context of coexisting disease states, concurrent medications, 
functional and cognitive status and therapeutic expectation

4. Be aware that new presenting symptoms may be due to an existing medication, drug-drug 
interaction or drug-disease interaction. Avoid prescribing cascades to treat adverse effects 
of exiting medications

5. In general, start a new medication at the smallest dose and titrate slowly according to 
response and efficacy (except for drugs in which steady state concentration must be 
achieved quickly, e.g. antibiotics)

6. Use the simplest dosing regimen (e.g. once a day preferable to three times per day) and 
most appropriate formulation

7. Provide verbal and written instructions on indication, time and route of administration and 
potential adverse effects of each medication. Administer medications via a pre-prepared 
blister pack if available. Inform patient, carer and GP of any change to medications

8. When stopping a medication, check that it can be stopped abruptly or whether it needs to 
be tapered, e.g. long-term corticosteroids, benzodiazepines
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social support. It can detect medication discrepancies, including IP, as it involves a 
detailed review of prescription and non-prescription medication at the time of con-
sultation. Screening of high-risk older patients in the ED, followed by CGA and 
appropriate interventions, can improve outcomes [40]. However, CGA is time con-
suming and resource intensive and thus cannot be performed routinely in most EDs. 
Clinical pharmacists perform systematic assessments of patient’s medications and 
can have a positive effect on the occurrence of drug-related issues and clinical out-
comes [41]. However, this is a resource intensive strategy which requires pharma-
cists to have training and experience in geriatric pharmacotherapy. In addition, it 
requires co-operation of physicians and patients alike, to implement the recommen-
dations, all of which can be challenging in the busy ED setting. Most physicians 
receive inadequate training in geriatric pharmacotherapy; thus many physicians are 
not equipped with the knowledge required to prescribe for older adults with com-
plex illnesses and multiple medications. Therefore, educational strategies would 
appear to be highly relevant to improve appropriate prescribing in this group. 
Studies have investigated the impact of different educational approaches on pre-
scribing quality of prescribing, with mixed results. Interactive approaches with 
direct feedback that target multiple disciplines are most effective. Education inter-
ventions, such as the World Health Organization guide on prescribing, can improve 
prescribing skills in students in a simulated environment; however further research 
is required to see if it has long-term benefits [42].

Computerised physician order entry (CPOE) systems have the potential to 
improve the appropriateness of prescribing for older adults. In the ED setting, they 
can reduce IP [43]. Computerised drug-lab alerts have been shown to improve sur-
rogate clinical outcomes (e.g. time in therapeutic range for vitamin K antagonists) 
but have not been shown to improve clinical benefits [44]. This could be explained 
by the fact that physicians often over-ride the therapeutic flags generated by com-
puterised systems because of perceived unimportance or alert fatigue, thus missing 
high-risk alerts. A disadvantage of these systems is that they are dependent on the 
quality of the computer programme, and there have been reports of them resulting 
in errors and related ADEs. Again they should not be used in isolation but used to 
enhance decision-making.

21.10  Summary

Older adults comprise an increasingly large proportion of ED attendances. They 
often present with multiple complex illnesses including geriatrics syndromes such 
as delirium, dementia, falls, immobility and incontinence. They frequently have 
complex medication regimens with a high prevalence of ADEs, many of which con-
tribute to the clinical reason for presentation. Prescribing for older patients in the 
ED presents multiple challenges including accurate documentation of all medica-
tions (prescribed, over-the-counter and complementary/alternative) and enquiry 
regarding adherence with the same. Prescribers must be aware of age-related physi-
ological changes and disease-related organ dysfunction which impact on 
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pharmacokinetics and pharmacodynamics and increase the risk of drug-drug and 
drug-disease interactions. Inappropriate prescribing is highly prevalent in older 
adults attending the ED. Prescribing indicators such as STOPP/START criteria may 
be useful in identifying and reducing potentially inappropriate medications and 
related ADEs. Medications reconciliation, comprehensive geriatric assessment, 
electronic ordering systems, regular education and prescribing audit are also of ben-
efit in optimising prescribing for older patients.
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22.1  Introduction

Acute pain is a common reason for emergency department (ED) visits among older 
patients [1]. Effective treatment of acute pain is important for the relief of suffering. 
Furthermore, unrelieved acute pain is associated with poorer outcomes during hos-
pitalisation, including, for example, persistent pain, longer hospital length of stay 
and delirium [2–7]. Despite the frequency with which this problem is encountered 
and the importance of effective pain treatment, disparities in pain care continue to 
exist for older adults when compared with younger adults, evidenced by high rates 
of pain at the end of the ED visit and lower rates of treatment for older versus 
younger adults [1, 7–14]. Although increased attention to this issue has resulted in 
some improvement in pain care documentation and use of analgesia in older adults, 
older adults with acute pain are up to 20% less likely to receive treatment than 
younger patients and still often leave the ED with pain [15, 16]. Furthermore, cross- 
sectional studies of pain reporting in individuals with dementia have presented evi-
dence that they receive fewer analgesics than noncognitively impaired older people 
for the same indications [17–22]. There are multiple reasons for under-treatment 
(Table 22.1), but the most common reason is that pain is not detected [23–27].

The optimal management of acute pain in older adults requires an iterative pro-
cess of detection, assessment, explanation, reassurance and treatment. This is true 
for all individuals with acute pain but particularly so for older adults because of the 
increased risk of adverse events. Thus, reassessment of pain is as important as pro-
viding initial treatment, and failure to reassess pain is a common cause of under- 
treatment of pain in older adults. Following the Assessing Care of Vulnerable Elders 
quality indicator approach, a task force convened by the Society for Academic 
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Emergency Medicine and the American College of Emergency Physicians devel-
oped the following indicators to measure the quality of geriatric pain care received 
in the ED setting (Table 22.2) [28].

22.2  Definition and Types of Pain

Pain is described as an unpleasant sensory and emotional experience associated 
with actual or potential tissue damage or described in terms of such damage [29]. 
Pain may be acute, lasting from seconds to weeks until complete healing, or it may 
be chronic, lasting for months or years, sometimes forever. Pain has a tremendous 
influence on peoples’ quality of life and functioning.

Acute pain plays an important role in drawing attention to injured tissues and 
preventing further tissue damage. Acute pain should trigger an urgent search for an 
underlying cause that might be immediately treated. Autonomic overactivity such as 
tachycardia and diaphoresis is often present.

Furthermore, older people often suffer from chronic or persistent pain for months 
to years, and as a result, they may be plagued by depression and anxiety, sleep 

Table 22.1 Barriers that participate to the under-treatment of pain in older people

Patient
  Underreporting, stoicism
  Concerns about the meaning of pain, of the diagnostic tests and hospitalisation
  Difficulties to use some assessment tools
  Multiple problems making treatment more difficult
  Polypharmacy—side effects of treatments
Health care providers
  Failure to believe patient’s pain
  Failure to use some validated pain assessment tools
  Mistaking ageing for reversible and treatable disorders
  Numerous myths, such as presbyalgesia, or that the prescription of analgesia leads to 

addiction and lack of long-term efficacy
  The belief that failure to express pain complaints means they do not exist
  Lack of education in the assessment and management of pain in older people in the 

curriculum of health professionals

Table 22.2 Geriatric ED pain care quality indicators, adapted from [28]

1.  Formal assessment for the presence of acute pain should be documented within 1 h of ED 
arrival

2.  If a patient remains in the ED for longer than 6 h, a second pain assessment should be 
documented

3.  If a patient receives pain treatment, a pain reassessment should be documented before 
discharge from the ED

4.  If a patient has moderate to severe pain, pain treatment should be initiated (or a reason 
documented why it was not initiated)

5. Meperidine (Pethidine or Demerol) should not be used to treat pain in older adults
6.  If a patient is prescribed opioid analgesics upon discharge from the ED, a bowel regimen 

should also be provided
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disturbance, functional disability and compromised quality of life [24, 30–36]. The 
psychosocial impact of chronic pain is of greater importance in older people, not 
least because it can lead to emergency admissions in older people.

Most older patients will present nociceptive pain (stimulation of nociceptive 
receptors by a tissue injury process) secondary, for example, from osteoarthritis, 
soft tissue injuries and visceral pathology (Table 22.3). But some patients will suffer 
from neuropathic pain (pain initiated or caused by primary lesion or dysfunction in 
the nervous system) [29]. It is typically described as a sharp, tingling, burning or 
electric sensation that often radiates. Pain of neuropathic origin may be associated 
with dysesthesias (unpleasant abnormal sensations), hyperalgesia (mildly painful 
stimuli perceived as very painful) or allodynia (non-painful stimuli perceived as 
painful). This term encompasses a diverse range of conditions including painful 
peripheral neuropathies, post-herpetic neuralgia and central post-stroke pain. 
Neuropathic pain needs to be detected in the ED, because the management tends to 
be more difficult and requires a multimodal approach therapy.

Finally, patients in the ED are at a high risk of procedural pain related to differ-
ent investigations or interventions. This type of pain must be anticipated and ade-
quately prevented.

22.3  Pain Assessment

Pain is a subjective, complex and multidimensional experience, for which there are 
no objective biological markers. Despite decades of effort, there is no neurophysi-
ologic or chemical test that can measure pain in individual patients. Self-report is 
considered the most accurate and appropriate pain assessment method, as health 
care professionals often underestimate a patient’s pain [37–39]. Although sensory 

Table 22.3 Pain classification

Nociceptive pain
  Musculoskeletal conditions: osteoarthritis, degenerative disc disease, osteoporosis and 

fractures
  Rheumatologic conditions: rheumatoid arthritis, temporal arteritis
  Trauma
  Cancer
  Vascular disease
Central neuropathic pain
  Ischemia, haemorrhages located in the thalamus, spinothalamic pathways or thalamocortical 

projections
  Spinal cord injury
  Inflammatory CNS disease (multiple sclerosis, myelitis, syringomyelia)
Peripheral neuropathic pain
  Trigeminal neuralgia
  Nerve compression
  Neuroma
  Plexus neuropathies
  Metabolic, toxic, immune-mediated polyneuropathies
  Infectious/parainfectious neuropathies: post-herpetic, syphilis
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or cognitive impairment might affect patients’ ability to report pain, self-report 
should always be sought as first step in any assessment [40–43]. However, it should 
not be assumed that older patients will automatically report their pain. A careful 
patient history is also essential for discriminating neuropathic pain from nociceptive 
pain descriptors, to identify the underlying cause, to evaluate the impact of pain and 
the efficacy of our treatments. It is also crucial to acknowledge that the patient’s 
pain is real and that it will be addressed.

There are several self-report pain assessment scales, among which the visual 
analogue scale (VAS), the numeric rating scale (NRS), the verbal rating scale or 
verbal descriptor scale (VRS, VDS), the pain thermometer (PT) and the Faces Pain 
Scale (FPS) are the most frequently used [68]. Most of these scales have demon-
strated an acceptable reliability and validity in older patients in different settings 
(acute care, pain clinic, nursing home, community dwelling) [29]. For example, in 
Herr study, intercorrelations between the scales (visual analogue scale, 21-point 
numeric rating scale, verbal descriptor scale, 11-point verbal numeric rating scale 
and Faces Pain Scale) were all statistically significant with correlations averaged 
between each scale pairing ranging from 0.78 to 0.94{Herr, 2004 #16}. It is impor-
tant to choose the most adequate scale for each individual patient.

Patients need also to be asked when and how pain occurred, as well as the loca-
tion and radiation. Duration and variation of pain should be assessed with questions 
such as ‘is your pain always there, or does it come and go?’ The presence of transi-
tory exacerbations of pain (breakthrough pain) should be assessed. Asking the 
patient to describe the factors that aggravate or alleviate the pain helps to plan inter-
ventions. The impact of pain in daily life activities is very important in this 
population.

22.3.1  Dementia and Pain Assessment

The assessment of pain in older adults with cognitive impairment generally 
should combine information from multiple sources: patient self-report, searches 
for causes of pain, observations of the patient’s facial expressions and behav-
iours, observational pain scales, surrogate reports and a trial of analgesic therapy. 
The ability to comprehend and use a self-report scale is closely related to the 
severity of dementia and, in particular, to the communication ability of the patient 
[39]. During the early to middle stages of dementia, the patient communicative 
abilities tend to remain sufficient for the verbal communication of pain experi-
ence [27, 35, 44–50]. A structured pain interview that includes simple questions 
related to the presence or absence of pain or discomfort, pain intensity, frequency, 
location and impact on daily activities is a feasible approach to pain assessment 
even in the cognitively impaired [51–53]. It may be particularly difficult to iden-
tify in severely cognitively impaired individuals as it can manifest itself atypi-
cally as agitation, increased confusion and decreased mobility [54, 55]. The 
American Geriatrics Society described six pain behaviours that must be assessed 
in older people with dementia that can no longer communicate [40] (Table 22.4). 
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Thirty-five observational pain scales have been developed these last years [56]. 
However, most of the scales are not feasible in the busy ED environment. This 
particular setting needs an ease quickly administering pain scale. Probably the 
most appropriate observational scale is the 5-item ALGOPLUS developed by the 
‘French Doloplus collectif’ in France to detect acute pain. The scale has now 
been translated in six different languages. Pain should be suspected if the score 
is greater than 2 [57].

22.4  Pain Management

22.4.1  General Principles

• A patient in the ED can be very anxious about the diagnosis and management, so 
a clear explanation about the origin of the pain, the nature of analgesia and the 
expected effects can be reassuring.

• Pain management protocols should be available for the management of pain by 
paramedics before ED presentation.

• Depending on the setting and the intensity of pain, some treatment can be admin-
istered in the emergency waiting room, following strict protocols.

• Early analgesia is very important in preventing delirium—e.g. fascio-iliac block 
for hip fracture.

• Oral forms are usually preferred, but according to expectations and perceptions 
of the patient, other modes of administration may be justified.

• Any possible drug interactions must be detected, especially for treatments likely 
to be prescribed for several days; there are particular issues about the risks of 
renal toxicity, e.g. from NSAIDs.

• Because of the increased risk of adverse drug events, the principle ‘start low and 
go slow’ is recommended when dosing analgesics for older adults. Careful titra-
tion with frequent reassessment allows for optimal and safe acute pain care.

• Pain should be reassessed regularly.

Table 22.4 The American Geriatrics Society described six pain behaviours that must be assessed 
in older patients with dementia that can’t communicate anymore (adapted) [40]

•  Facial expressions: slight frown, sad, frightened face, grimacing, wrinkled forehead, closed 
or tightened eyes, any distorted expression, rapid blinking

•  Verbalisations, vocalisations: sighing, moaning, groaning, grunting, chanting, calling out, 
noisy breathing, asking for help

•  Body movements: rigid, tense body posture, guarding, fidgeting, increased pacing, rocking, 
restricted movement, gait or mobility changes

•  Changes in interpersonal interactions: aggressive, combative, resisting care, decreased social 
interactions, socially inappropriate, disruptive, withdrawn, verbally abusive

•  Changes in activity patterns or routines: refusing food, appetite change, increase in rest 
periods or sleep, changes in rest pattern, sudden cessation of common routines, increased 
wandering

• Mental status changes: crying or tears, increased confusion, irritability or distress
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• If patients are discharged at home, an action plan should be provided for the 
continued analgesic management at home (medication dosages and schedules, 
rescue doses, medical contact).

• If opioids are prescribed, precautions and adverse effects should be explained to 
the patient; attention to the need for co-prescription of anti-emetics and laxatives 
is necessary.

22.4.2  Treatment

Paracetamol: It is perhaps the safest analgesic in older ED patients. Mechanism is not 
clearly identified but may inhibit the CNS COX and activate serotonin and cannabinoid 
systems, which is an analgesic and antipyretic centrally acting devoid of anti-inflam-
matory effect, unlike NSAIDs [58]. Effective for musculoskeletal pain, paracetamol is 
recommended by the American Geriatrics Society as a first-line agent for mild ongoing 
and persistent pain, with increased dosing if pain relief is not satisfactory (up to 
3 mg/24 h) before moving onto a stronger alternative [59]. Risks of hepatic toxicity 
with paracetamol have primarily been observed with long-term use. In case of abuse of 
alcohol, paracetamol administration should not exceed 2 g daily [60].

NSAIDs: Potentially inappropriate prescription criteria have been devised and 
validated, called screening tool of older persons’ prescriptions (STOPP) and screen-
ing tool to alert to right treatment (START) for detection of potential errors of pre-
scribing commission and omission. According to these criteria, long-term use of 
NSAID (>3 months) for relief of mild joint pain in osteoarthritis should not be used, 
and NSAIDs should not be used in patients with history of peptic ulcer disease or 
gastrointestinal bleeding, unless with concurrent histamine H2 receptor antagonist, 
proton pump inhibitor or misoprostol (risk of peptic ulcer relapse), with moderate 
to severe hypertension and finally with heart failure or risk of exacerbation of heart 
failure [61]. Short-term use of NSAIDs, for example, ibuprofen and naproxen 
sodium, may be prescribed judiciously in the acute setting for older patients (with-
out contraindications), for example, for an inflammatory process such as acute 
arthritis. Key issues in the selection of NSAID therapy are cardiovascular risk, 
nephrotoxicity, drug interactions and gastrointestinal toxicity [62–64]. When 
NSAIDs are administered, patients should be informed of the risks and warning 
signs of adverse effects (e.g., decreased urine output, abdominal pain, nausea) and 
initially started on lowest doses available. Finally, some studies have in recent years 
questioned the use of NSAIDs in patients with bone or tendon injury due to delayed 
healing or scarring [65, 66].

Opioids: For older adults with acute moderate to severe pain (4–10 on a 0–10 
scale), opioids remain the standard treatment. When starting a treatment in older 
people, opioids should be prescribed at low doses and titrated to the patient’s 
response and adverse effects (‘start low, go slow’). However, a careful approach to 
opioid administration does not mean that time should be wasted as, in patients with 
severe pain, management should be aggressive and up-titration quite intensive. 
Changes in drug metabolism, protein binding, distribution and clearance that are 
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associated with ageing may result in a diminished rate of elimination, thus amplify-
ing drug effects and side effects. Careful dosing and administration will limit these 
risks [67, 68]; for example, because of higher fat to lean body mass ratios, older 
adults should have starting doses of 25–50% lower than those used in young adults 
[59]. The decision to use a specific opioid preparation should be based on a combi-
nation of the pain characteristics (onset, duration), the product characteristics (phar-
macokinetics, pharmacodynamics), the patient’s previous response to opioids 
(efficacy, tolerability) and above all the patient’s preference for a given preparation. 
The common adverse effects of opioids are nausea and vomiting, constipation, 
sedation, confusion and, very rarely, respiratory depression in opioid-naive patients 
[69]. Opioids commonly used in the ED include codeine, tramadol, morphine, 
hydromorphone and oxycodone [70–72]; none are ideal and all should be used with 
caution and careful monitoring. In the ED, oral formulations are usually preferred, 
with topical treatments being reserved for longer-term pain control. Intravenous 
morphine should be used cautiously in older people unless patients are already 
receiving continuous intravenous morphine. The subcutaneous route is preferred 
because it has less side effects and the advantage to be easily manageable at home 
or in nursing homes. Occasionally, for unpredictable acute pain, buccal or intranasal 
fentanyl such as oral transmucosal fentanyl citrate (OFTC) preparations can be used 
[73–75]. Administration of opioids via the nasal or oral mucosa provides a non- 
invasive mechanism for immediate drug absorption and rapid onset of pain relief 
compared with oral dosing [73], although such drugs tend to be more expensive. 
Furthermore, they should not be used without precaution in opioid-naive patients. 
Health professionals should anticipate breakthrough pain and prescribe immediate- 
release formulations of opioids with short half-lives as required, for example, to 
pre-emptively treat predictable pain during a painful manoeuvre. Although opioid 
addiction rarely develops in unwell older patients, caution should be exercised when 
prescribing opioids in patients with known personality disorders or an addiction to 
alcohol or benzodiazepines.

22.4.3  Topical Use of Analgesics

There are many advantages to using local rather than systemic treatment. The active 
agent is delivered directly to the affected area, bypassing the systemic circulation, 
and the dose needed for pain reduction is lower, minimising the risk of side effects 
[76, 77]. Topical NSAIDs have been shown to be effective in patients with soft tis-
sue injury or related with inflammatory arthritis [78].

22.4.4  Nitrous Oxide-Oxygen Gas Mixture (N2O/O2)

This can be a valuable tool for the management of acute procedural pain in patients 
in the ED, as this mixture is easy to use, has a rapid effect and is safe with limited 
contraindications.
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22.4.5  Interventional Techniques

For example, femoral nerve blocks are a feasible and effective option for acute pain 
due to hip fractures. Usually, this involves administration of a long-acting local 
anaesthetic (e.g. bupivacaine) under ultrasound guidance [79]. Regional anaesthesia 
may provide excellent pain relief without exposing the patient to side effects from 
systemic analgesics. A combination of regional and systemic anaesthesia may also 
be appropriate (Fig. 22.1, Table 22.5).

22.4.6  Specific Scenarios

22.4.6.1  Exacerbation of Chronic Pain
In exacerbation of chronic pain situations, the relational aspect of care is a particu-
larly important dimension. This support includes listening to the complaint, the 
search for psycho-social destabilising factors, acknowledgment of the patient’s suf-
fering, reassurance, verification of concordance of patient goals and care, the 
reminder that there is no miracle drug and possibly the making of minor changes to 
the pre-existing treatment (e.g. change a dosage). In this scenario it is important to 
avoid major changes and liaise with the general practitioner and the patient’s usual 

Assess pain with a validated
assessment tool
Listen
Validate pain of patient

Search for previously
prescribed drugs, any
allergies, intolerances and
contra-indications.

Intensity of pain <4 or
tolerable pain

Acetominophen
(Paracetamol) and/or
NSAIDS (short term use
only)

Intensity of pain ≥4 or
intolerable

Short term opioids, e.g.
codeine, tramadol,
morphine, oxycodone,
hydromorphone

Inform patient on the follow
up of the management: find
the etiology, etiology
management, analgesics

Fig. 22.1 Acute pain management (adapted) [85]
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network, giving priority to nondrug approaches such as physiotherapy, heat treat-
ment, hypnosis or relaxation [80].

22.4.6.2  Neuropathic Pain
If the evaluation suggests neuropathic pain, some other treatments should be intro-
duced. These treatments include the introduction of tricyclic or mixed antidepres-
sants or antiepileptics (e.g. gabapentin or pregabalin). Topical lidocaine patches can 
be effective in patients with neuropathic pain such as post-herpetic neuralgia or 

Table 22.5 Main drugs used in ED (adapted) [84]

Onset of 
action 
min

Duration 
action 
min Adverse effects Precautions

Paracetamol 30–45 150 Liver or kidney 
damage

Well tolerated
Elimination is not affected by age

If dose > 4 g Lower doses should be used in 
older patients

NSAIDs 
(ibuprofen)

20–30 150 Gastric damage, 
renal or cardiac 
failure and 
coagulation 
disorders

Older people are at increased risk 
of developing toxicity from

Tramadol 60 150 See text adverse 
effect opioids

Inhibition of monoamine uptake, 
elimination half-life of tramadol is 
increased approximately twofold in 
patients with impaired hepatic or 
renal function
Lower doses should be used in 
older patients
Drugs interactions CYP 
2B6- 2D6-3A4

Codeine 67 150 See text adverse 
effect opioids

Demethylation to morphine (offers 
most analgesic effects) constitutes a 
minor pathway accounting for less 
than 10% of the dose administered

Morphine oral 30–45 150 See text adverse 
effect opioids

Morphine and its metabolites 
(M3G-M6G) accumulate in renal 
failure making opioid toxicity more 
likely

Morphine sc, iv 20 90
Hydromorphone 30–45 150 See text adverse 

effect opioids
Hydromorphone and its metabolites 
(H3G-H6G) accumulate in renal 
failure making opioid toxicity more 
likely

Buprenorphine 
oral

45 150 See text adverse 
effect opioids

Pharmacokinetics of buprenorphine 
change little in patients with renal 
failure, patients with renal 
impairment may benefit from use 
of buprenorphine

Oxycodone 30–45 150 See text adverse 
effect opioids

Drugs interactions CYP 2D6-3A4
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diabetic neuropathy. Assessment and management of pain, with particular emphasis 
on central neuropathic pain, in moderate to severe dementia [81, 82].

 Concl usion

Acute pain management in older adults is a common challenge in the 
ED. Because of the consequences of pain on the health and function of older 
adults, quality pain management is an important priority in this population. 
Understanding the limitations, contraindications and risks of these medications 
are necessary in selecting the appropriate analgesic for both ED and early out-
patient treatment in older patients. Communication about risks and close outpa-
tient follow-up with a primary physician is essential to optimise the safe and 
effective treatment of pain in older adults [83].
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23Transitions of Care and Disposition

Sarah Turpin and Sarah Vince

Abbreviations

23.1  Introduction

This chapter will address the important area of care transitions for older people in 
the emergency department (ED).

Transitions of care can be a fraught time for both frail older people and the pro-
fessionals responsible for their care. When handled smoothly, a successful transi-
tion of care can be personally satisfying for the people involved and also contribute 
to a safer and more efficient patient journey, which can result in better outcomes. 
When transitions of care are suboptimal, it can make a patient’s experience in the 
ED even more distressing, make care less efficient and result in patient safety inci-
dents and dangerous or even fatal errors in clinical decision making.

This chapter will describe the different types of care transition at work in a busy 
ED at any moment in time and discuss the barriers to these transitions occurring 
optimally. We will suggest some techniques and structures to provide professionals 
with an approach to optimise care transitions within their area of practice, be that 
primary care, prehospital, ED or acute hospital practice.

mailto:sarahturpin@nhs.net


330

23.2  What Is a Transition of Care?

Transition of care is, broadly speaking, defined as when the responsibility for a 
patient’s care passes from one team to another. This can occur when a patient’s 
physical location changes (e.g. on admission to hospital from the ED) or when the 
team looking after the patient changes (e.g. a shift change). Often, a transition of 
care results in the simultaneous change of both the location in which a patient is 
cared for and the team responsible for delivering care.

Frail older people who present as an emergency to secondary care are particularly vul-
nerable to poor care transitions. Partly, this is due to increased use of health services and 
longer periods of time in hospital than their younger counterparts. Additionally, the wide-
ranging nature of management considerations in an older patient with frailty, which 
involves balancing complex comorbidity with social and environmental challenges, creates 
many more opportunities for communication to fall short in any single transition of care.

Frail older patients are so complex, and their dynamic and variable management 
approaches are so individualised, that it seems obvious that they can be at risk in some-
times chaotic and frequently pressurised environments. For emergency department staff, 
it may feel as though a smooth and organised transition for every complex patient is an 
unobtainable goal—despite this, efforts to optimise practice must prevail.

For the purposes of this chapter, we will consider various care transitions in the 
context of a patient, Mrs. Smith.

23.3  Mrs. Smith: A Case Description

Mrs. Smith is an 85-year-old care home resident; she has a background of vas-
cular dementia, hypertension and depression but is normally able to enjoy con-
versing with other residents in the home and can mobilise short distances with 
a Zimmer frame. She requires full assistance with her personal care but remains 
able to feed herself and suffers from intermittent urinary incontinence. 

Her medication list includes

Lisinopril 10 mg
Amlodipine 5 mg
Fluoxetine 20 mg

Mrs. Smith does not have insight into her dementia and is not able to take part 
in decisions relating to her care. She has a daughter who visits regularly and 
has Lasting Power of Attorney for welfare decisions. Mrs. Smith has not 
needed to see the GP since her admission to home last year, although at that 
point, after discussion with her daughter, a DNACPR (Do not attempt cardio-
pulmonary resuscitation) form was completed. 

The carers dialled 999 this morning because when they attended Mrs. Smith to 
assist her getting washed and dressed, she was too drowsy to converse with them, 
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23.4  Prehospital Care Transitions: Into the Care 
of the Paramedics

23.4.1  Paramedic and Technician Staff

Paramedics are responsible for obtaining the initial information relating to the rea-
son emergency services have been called, the stabilisation of the patient at the scene 
and the safe transfer of the patient to the emergency department.

23.4.2  Care Home Teams

For patients who are residents in a care home, it is the responsibility of the care 
home team to provide the paramedic crew with adequate handover. However, stud-
ies have shown that there are commonly significant gaps in the information pro-
vided from nursing homes to the emergency medical services.

23.4.3  Barriers to Clear Transitions Between Care Homes 
and Emergency Medical Services

There are often gaps in the information provided between care homes and emer-
gency medical services. The reasons for this are manifold. Paramedics are often 
working under great pressure, and their care transitions occur in urgent or emergent 
circumstances. Even if there is adequate information and well-informed staff avail-
able, coordination of the transition between a care home and the ED can be chal-
lenging due to constraints on time and in the face of a patient who may be seriously 
unwell but challenging to assess due to frailty or immobility. Additionally, the 

Mrs. Smith’s carers attended her at 7:10 am to get her out of bed. Following the 
events described above, an ambulance was called at 07:25 am, and paramedics 
arrived at 7:45 am. This is in the middle of shift changeover, and the carer avail-
able to speak to the paramedics had only been told that Mrs. Smith ‘collapsed’ 
by her colleagues as they ended their shift. Mrs. Smith is too drowsy to speak 
with the paramedics. Her observations are the scenes which are as follows:

Saturations, 94–95% (intermittent trace); HR, 80–100; BP, 112/50; temp, 
35.1; RR, 20 she is drowsy but responds to voice.

and during an attempt to get her standing out of bed, she nearly fell to the floor. 
She has not eaten or drunk anything since yesterday afternoon, when she seemed 
unusually withdrawn and tired, but went to bed early and had a settled night.

23 Transitions of Care and Disposition
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patient may be in a state where they are unable to contribute any significant history 
themselves due to cognitive impairment or acute illness.

Care home staff can be transient employees, and in some settings they may have 
only basic training to support them in the care of the many frail complex patients under 
their care. A simple lack of understanding relating to what type of information is impor-
tant on transfer can contribute to a paucity of useful information provided during hando-
ver to paramedics. Shift change within a care home can also result in no staff being 
available to handover who was present at the time the initial emergency call was made.

23.4.4  Ways to Optimise Care Transition Between Care Homes 
and Paramedics

23.4.4.1  The Use of a ‘Grab Sheet’
Most care homes have patient profiles, which state the background conditions of the patient, 
their normal medications and their usual behaviour and level of function. These sheets are 
easily photocopied and can provide a wealth of information for the receiving team.

23.4.4.2  The Use of a Standardised Handover Tool
There have been some pilots of the use of a one-page ‘transfer form’ for use by para-
medics when transferring patients from care homes to the emergency department. The 
use of such forms is not widespread although as the population of patients living in care 
homes with complex conditions rises, the use of such a tool to try to standardise and 
optimise communication during this transition seems an important strategy to explore.

23.4.4.3  Educating and Supporting Care Home Staff
A carer from the care home should ideally accompany the patient during transfer and 
throughout their ED stay. This provides a comforting presence for the patient, a 
direct source of collateral information and also a direct point of contact for commu-
nicating discharge information should the patient later be discharged. Unfortunately, 
many care homes run at minimum staffing levels, which means that it is not always 
possible for them to release a carer to accompany the patient to hospital.

During the transfer of an unwell patient from a care home to paramedics, care 
staff is often placed in a challenging situation and is responsible for the welfare of 
many frail older people simultaneously. To help support them during the handover 
of care to paramedics, the development of clear documentation that is succinct but 
comprehensive within each care home is an important step. That this information be 
accessible at all times and easy to photocopy/electronically transfer is an essential 
component of enabling the care home staff to provide objective written information 
about complex patients in a pressurised situation.

The carer handing over to the paramedics this morning is an agency worker, 
she does not know Mrs. Smith, and she does not know her daughter’s phone 
number. Fortunately, she was shown where the patient profiles are filed and 
gives the paramedics a photocopy of Mrs. Smith’s patient profile, which con-
tains a succinct description of her usual state of health and well-being and her 
daughter’s name and number.
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Patients and their carers: A patient moving from their own, self-managed envi-
ronment to the apparently chaotic world of the ED is also a vulnerable transition of 
care. Educating patients and their carers, particularly those who are known to attend 
frequently or who have a chronic illness, of the importance of keeping basic medical 
information close at hand for use in future admissions, can be a useful intervention. 
Such information should include a medication list, any advance directives (‘living 
wills’) and recent hospital discharge letters.

23.5  Prehospital Care Transitions: What Information Is 
Needed Between Care Home and Paramedics?

• Presenting illness and cause for concern (recent history): why did they call the 
ambulance?

• List of comorbid conditions.
• List of current medications.
• Cognitive status: does the patient have dementia? Can the patient contribute to 

decisions relating to their medical treatment?
• Functional status: can they transfer/walk/toilet/feed?
• Anticipatory care plans: has the patient/family or primary care provider docu-

mented any plans/pathways or wishes relating to transfer to hospital/invasive 
treatments/limits of care as do not resuscitate (DNR)?

• Resuscitation status: does this patient have any resuscitation instructions in 
place?

• Key contacts: who is the patient’s next of kin, and is there a Lasting Power of 
Attorney in place?

23.6  Prehospital Care Transitions: Out of the Care 
of the Paramedics

23.6.1  The Emergency Department Receiving Team

The transition of care from the prehospital team to the receiving team in the ED is 
the next important step. Any information provided by a care home must be success-
fully communicated to the receiving team within the ED, alongside all the paper-
work and medications that may have accompanied a patient into the hospital. If a 
patient has been transferred directly from their own home, the paramedics have the 
unique position of being able to provide a direct account of any safeguarding con-
cerns or problems relating the patient’s home environment, including valuable 
information about the general state of the house, cleanliness, heating and the pres-
ence of any dependent or potentially abusive family members.

In addition to information provided by the care home relating to the patient’s 
clinical complaint and the background information discussed above, there is now an 
additional set of information to hand over that relate to assessments made by the 
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paramedics during the transfer to hospital: an optimal handover at this point would 
include (in this order):

The patients current clinical state including:

• Current clinical status:
 – Physiological parameters, Early Warning Score, etc.

• Clinical progress and change between initial assessment and arrival in the ED
• Details of any treatment given prehospital

23.7  Barriers to Good Transition Between Prehospital Teams 
and the ED Team

23.7.1  Nonspecific Presentation

Frail older people often present with nonspecific problems such as delirium or 
reduced mobility; these clinical syndromes do not naturally lend themselves to a 
succinct handover. This can be a challenge for clinical staff and can lead to a vague 
account of the clinical story and can contribute to the beginnings of cognitive bias 
(see sect. 23.7.2) within the ED due to triage cueing.

Potential solutions to this include a conscious decision by both the paramedics 
and receiving team to acknowledge diagnostic uncertainty in a frail person rather 
than trying to offer an early guess based on limited or nonspecific information. The 
deliberate use of objective language to describe the patient’s symptoms and clinical 
status should be encouraged to avoid unnecessary ambiguity in the context of what 
is already a challenging clinical syndrome to assess.

23.7.2  Under Triage Due to Different Physiological Parameters

Standardised triage tools have been shown to frequently miss critical illness in older 
patients. Baseline hypertension can mask shock: a large American study of older 

‘This is Mrs. Smith, an 85-year-old care home resident. Carers called the 
ambulance this morning after she collapsed. Observations at the scene were 
normal except for a slightly high heart rate although we have had difficulty 
maintaining a tracing on transfer. NEWS (National Early Warning Score) 5, 
scoring mostly on drowsiness. She’s been quite drowsy on route, GCS 12-13, 
although she is waking up a bit now. She has a background history of demen-
tia the carers think she might have a UTI since she was soiled this morning; 
she’s been incontinent of urine in the ambulance. We haven’t given any IV 
medications or fluids. Here is her grab sheet from the home—they haven’t 
managed to contact her daughter. In her paperwork there is a form stating she 
is not for CPR in the event of cardiac arrest. A copy of her medications has 
come with the paperwork from the home’.
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trauma patients showed that the mortality rate in older patients with a systolic blood 
pressure (SBP) of 110 mm Hg was comparable to that of younger adults with a SBP 
of 95 mm Hg. Beta blockers or other rate–limiting medication can mask tachycar-
dia, and a third of older patients with sepsis do not mount a temperature. A patient 
may not trigger on any of the normal alarm boxes and can therefore be handed over 
with an unknowingly incorrect statement regarding their level of acuity.

A recently developed set of guidelines (HECTOR) suggests the following: age 
adjusted parameters should trigger immediate senior review:

SBP 110 mm Hg
Heart rate >90/min
GCS <15

Potential solutions to under-triage include focussing on trends in observations 
(e.g. a falling SBP) rather than on individual readings and taking a careful note of a 
patient’s past medical history and medications to identify issues that may contribute 
to under-triage.

23.7.3  Technology

Correct transfer of prehospital information varies depending on the methods avail-
able. Information such as the timing and details of the 999 call, initial observations 
at the scene, timings of treatments and interventions such as cannulation and CPR 
can be miscommunicated or lost if there is a delay between verbal handover and the 
completion of the ambulance paperwork. Some departments are using an electronic 
system to more accurately transfer the objective information gained prehospital, but 
these systems are patchy.

Potential solutions to this involve collaborative working between prehospital pro-
viders and the ED, with support from the relevant technology services available.

23.7.4  Inter-professional Communication and Behaviour During 
Handover

There have been a variety of studies exploring different standardised handover pro-
formas to aid communication between prehospital and ED staff. Standardised profor-
mas are not widely used, and not all paramedics are formally trained in specific 
handover techniques but instead learn from observing colleagues. A suggested and 
established handover tool which is already in use by many paramedic crews is AMIST.

A—age and name
M—mechanism of injury or how it happened or what has been happening
I—injuries or complaints
S—sign and symptoms: pulse rate, breathing rate, skin colour, etc.
T—treatment and what you have done
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Frustration (real or perceived) of receiving staff at an account of nonspecific 
clinical presentations or time pressure and the challenge of a chaotic environment 
where receiving staff may appear distracted by other aspects of patient care and less 
engaged in active listening can all contribute to less effective care transitions in this 
setting. An awareness of the interpersonal challenges that can reduce the quality of 
handover at this juncture can be addressed using a combination of staff education, 
environmental modification and the development of locally agreed handover 
protocols.

23.8  Care Transitions Within the Emergency Department

23.8.1  From Initial Assessment to the Main Department

After a patient has undergone their initial rapid assessment by the ED receiving 
team, they will usually move to another area within the ED. This is a common point 
for valuable information relating to the initial presentation to be lost. Unless the 
receiving team have meticulously documented all the background information pro-
vided by the paramedics, this wealth of information may not be readily available to 
the clinicians who are now responsible for performing a more detailed assessment. 
It is important that, after the patient has been transferred into the main assessment 
area of the department, the clinicians responsible proactively seek out this informa-
tion which may have been lost. This can be done by carefully scrutinising the ambu-
lance paperwork or logging onto the electronic prehospital database to gather 
information recorded by the paramedics. Online databases can provide background 
information on a patient’s social care needs and recent healthcare encounters and is 
a useful source of collateral information when face to face or telephone collateral is 
unavailable. Unfortunately these systems are not available to all clinicians and not 
applicable to all localities.

23.8.2  Handover Between ED Team Members

Frail older people in the emergency department often stay longer in the department, 
undergo a greater number of diagnostic tests and can wait a longer time before a 
decision is made regarding their disposition—often due to waiting for a variety of 
diagnostic test results to become available.

Staff responsible for these patients are at high risk of cognitive bias, and dur-
ing care transitions, this can be the result of ‘inheriting someone else’s 
thinking’.
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An awareness of these risks of cognitive bias, coupled with the use of objective, 
non-judgemental language, and a conscious avoidance of offering early diagnosis in 
the face of medical uncertainty are ways to try to reduce harm to your patients by 
keeping an open mind regarding the clinical situation until more information is 
available.

Regular review of frail older patients and clear documentation of changing clini-
cal status, including checking vital signs, reassessing in the event of deterioration and 
keeping a close track of the diagnostic tests that have been requested and returned, 
are important aspects of maintaining their safety in the emergency department.

Cognitive bias in the emergency department during care transitions

Type of cognitive bias What it means Example
Triage cueing A predisposition towards a 

certain decision as a result of a 
judgement made by caregivers 
early in the patient care process

Care home patient with intermittent 
drowsiness and SBP 112 mm Hg 
triaged as low priority when actually 
in established shock from pneumonia

Diagnosis momentum The tendency for a particular 
diagnosis to become embedded 
in spite of other evidence

A delirious 85-year-old lady labelled 
as ‘UTI’ despite no urinary 
symptoms and no markers of 
infection

Framing effect A decision being influenced by 
the way in which the scenario is 
presented or ‘framed’

‘This 85-year-old lady with dementia, 
bilateral consolidation and a 90% 
chance of death in the ITU’

Ascertainment effect When thinking is preshaped by 
expectations

Not expecting to be able to obtain a 
useful history from a patient with 
dementia, so not attempting to take 
one

Mrs. Smith was initially reviewed in the rapid assessment area by a consultant 
who took the handover detailed above from the paramedics. The documenta-
tion in the initial assessment notes was as follows:

Presenting complaint: Collapse? Cause?

No history available from patient.

On examination: Confused and drowsy. Incontinent of urine. Off legs. Poor 
air entry on chest examination and reduced skin turgor. Soft abdomen. Moving 
all four limbs.

Impression: UTI.

Plan: Bloods, IV fluids, chest X-ray and reassess in the main assessment area
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23.9  Disposition from the Emergency Department

When discharging a patient from the ED, there are a variety of possible destina-
tions—they could be admitted to a medical or surgical ward, transferred to a com-
munity hospital, returned to their care home or returned to their own home.

23.9.1  Transferring to an Inpatient Ward (an Acute Admission)

Handover to the admitting team is an important step—the aim should be an accurate 
account of the patient’s clinical status and events so far, with relevant but concise 
information relating to their background, function and potential to deteriorate. It is 
good practice to commence discharge planning at the point of admission, and so any 
thoughts or information that are available from the ED assessment should be offered 
as well.

A suggested structure is as follows:
Based on the case progress detailed above, here is a suggested outline for hando-

ver, encompassing some of the things you should specifically consider when hand-
ing over a frail older patient.

Mrs. Smith was reassessed by a junior doctor later on in the main assessment 
area of the department. By this point, blood results returned showing acute 
kidney injury and a raised white cell count. CXR (Chest X-Ray) was a poor-
quality film but showed clear right basal consolidation. He reviewed her BP 
again and noted it had fallen from 112 to 105 mm Hg. He commenced IV 
antibiotics and increased the rate of her IV fluids.

On reviewing Mrs. Smith’s grab sheet, he telephoned her daughter who was 
able to attend the ED immediately and take part in conversations about her 
mother’s usual level of function and participate in discussions regarding her 
goals of care. It was decided that since Mrs. Smith normally functioned quite 
well within the home and there was a clearly reversible cause for her relatively 
sudden decline in function, an acute hospital admission for IV treatment was 
appropriate; however in the event of further deterioration, escalation to inten-
sive care unit or CPR would not be appropriate.

Mrs. Smith’s daughter was very upset that the home had not contacted her 
directly and angrily stated that they were ‘on thin ice’ and that ‘mum’s losing 
weight, and her skin is so dry today, I don’t think they’re feeding her prop-
erly—they just don’t know what they’re doing’.
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Clinical narrative 
including 
communication needs 
and key informants

‘This is Mrs. Smith; she is an 85-year-old nursing home resident. She was 
transferred by ambulance with reduced oral intake and drowsiness. On 
assessment we have found her to have a right lower lobe pneumonia with 
blood results suggesting acute kidney injury; she also has a hypoactive 
delirium. Mrs. Smith has a background of vascular dementia, and 
hypertension. She can normally converse but has no insight into her 
medical issues and lacks capacity relating to decisions about medical 
treatment. She usually walks with a Zimmer frame but is currently hoisted, 
and she is unable to communicate verbally. She is accompanied by her 
daughter who has Lasting Power of Attorney for welfare decisions’

Physiological 
parameters with 
individualised clinical 
interpretations

‘Mrs. Smith’s oxygen saturations are stable at 95%, and her pulse is 
currently 90 bpm. Her BP is 105 systolic which suggests shock in 
view of her background hypertension’

Medication and any 
changes

‘We have commenced Mrs. Smith on IV antibiotics and IV fluids and 
withheld her ACE inhibitor and calcium channel blocker. There are no 
allergies’

Thoughts about 
discharge planning and 
the home environment

‘Mrs. Smith’s daughter has raised concerns about standards of care in 
the home due to some recent weight loss. We do not know whether 
these concerns are justified; however, this will need to be highlighted 
to the social worker for investigation whilst Mrs. Smith is an inpatient. 
We have completed a safeguarding form’

Escalation status 
including advance care 
plans

‘Mrs. Smith has come with a DNACPR form which is in her notes. This 
can travel with her. There is no documentation from the care home about 
a ceiling of care or any advanced care plan; however following 
discussion with her daughter in the ED, we have placed a limit of 
ward-level treatment on Mrs. Smith’s care due to her background frailty 
and poor functional reserve. This has been documented in her case notes, 
and her power of attorney is in full agreement’

23.10  Discharging a Patient

23.10.1  Back to Their Care Home or to a Cared-for Environment

Let’s now consider a different scenario. For the purposes of continuity, we 
have moved forward in time. Mrs. Smith returned to her care home after a 
4-day hospital admission where she was successfully treated for an aspiration 
pneumonia. It is now 6 months later; during this time period, Mrs. Smith’s 
mobility has deteriorated to the extent that she is now in bed for long periods 
and requires a hoist to transfer. She has lost a further 2.5 kilos and is no longer 
able to converse—only opening her eyes to the sound of a familiar voice or 
during personal care. She now requires feeding, although her oral intake is 
poor. She has returned to the ED with drowsiness, reduced oral intake and 
another aspiration pneumonia.
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Decision making such as the return of a dying patient to a nursing home to die 
peacefully of an aspiration pneumonia can be rewarding and directly contribute to a 
good death; however, it depends ultimately on the quality of the care transition back 
to the nursing home. If the transition of care is poor, and the nursing home does not 
understand the purpose of return—to die, with symptom support from primary 
care—they may call an ambulance when the patient continues to deteriorate. A good 
transition of care back to the nursing home can stop this from happening.

A locally developed document can be a helpful way of providing structured 
information and handover to a care home or community hospital. This should also 
be supplemented by a phone call to handover the patient before their arrival and to 
ensure the care home or community hospital is equipped to deal with the plans that 
have been made. Such practice should extend to all transitions of care between the 
ED and care homes/community hospitals, not just cases where a patient is dying or 
particularly complex.

23.10.2  Transferring a Patient Back to Their Own Home

The decision to discharge a frail older person from the ED back to their own 
home can be difficult, and attempts have been made to develop screening tools to 
identify those patients who are particularly at risk of an adverse event occurring 
following an emergency presentation. Due to the complex nature of frail older 
adults, these tools have poor predictability; some patients who are high risk will 
flag as low risk and vice versa. Other factors that should alert an ED doctor to a 
patient at increased risk of an adverse outcome are patterns such as repeated 
attendances to the ED, a recent discharge from hospital and concerns of family 
members regarding ‘not coping’. These, sometimes quite informal markers, 
should be considered as ‘red flags’, and particularly close attention should be 
paid to the situation at home and the circumstances surrounding their attendance 
to the ED and plans for discharge (Table 23.1).

After discussion with Mrs. Smith’s daughter, it is decided by the team in the 
emergency department that in view of Mrs. Smith’s increasing frailty and 
significantly reduced functional abilities in the context of her advanced 
dementia, that rather than admitting her for further treatment, it would be in 
keeping with her best interests to return to the care home for palliative care. 
Mrs. Smith’s daughter is in agreement with this, stating that her mother had 
frequently commented in the past that if she ever got to the point where she 
needed to be ‘fed like a baby’ then she would rather be dead. She feels sure 
that her mother would rather die peacefully in her own environment than 
spend time in the hospital, which was very stressful for her last time.
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Table 23.1 Factors to consider when discharging a patient home from the ED

Mobility Assess mobility and compare it to the patient’s baseline. Arrange for a 
physiotherapy assessment if necessary

Cognition Is the patient at baseline cognition, or is there ongoing delirium requiring 
further assessment? If they have dementia, are they still safe to be at home 
alone? It is essential to check that the patient understands the plan on discharge 
and can retain the necessary information; if not, identifying a relative of carer 
to inform is essential

Safety There are always risks associated with discharging a frail patient, particularly 
one with dementia. However, these must be balanced against the risk of 
hospital-acquired harm from admission (delirium, nosocomial infection, etc.). 
Careful and honest discussion around the risks and benefits of admission 
versus discharge with patients and family is usually the best approach

Social support During your assessment in the ED, you should consider whether the current 
social setup is adequate. If the patient requires a package of care, this will need 
to be arranged in order for a safe discharge. Family present at the time of 
discharge can help ensure a smoother transition of care

Advanced care 
planning

If the person has a progressive chronic disease, consider discussion about 
future admissions, ceilings of care and resuscitation status. Consider whether 
community palliative care needs to be involved. The need for further 
discussions can be highlighted to the primary care provider in the discharge 
summary

Timing The morning, or at least during daylight hours, is usually the best time of  day 
for a planned hospital discharge to ensure that community services are 
available if there are any initial problems. If discharge is delayed, consider 
keeping the patient overnight and arranging transport for early the next 
morning

Medication Drug-related problems are associated with an increased risk of hospital 
readmissions, morbidity and mortality. Ensure the patient understands their 
medication regime and the potential drug side effects to be aware of.

Education of 
patients and 
their relatives

Provide a simple explanation of the issues that have been identified and treated 
in the ED. Explain the ongoing treatment plan and indicators for return. Give 
patients and their family time to ask questions

Discharge 
summary

Ensure that an adequate summary of events, investigations and treatments 
during ED stay is provided for the primary care physician, community care 
team and other doctors or agencies involved in their care. This should include 
any arrangements that have been made for follow-up or recommendations for 
treatments in the community

23.11  Communicating with Primary Care

When transferring a patient back into the care of their GP, an example summary 
letter is given below—when communicating with primary care, it is important to 
keep information succinct and make requests and recommendations as specific as 
possible to reduce the chance of misunderstanding.

A suggested discharge summary for a GP is shown in the table below

23 Transitions of Care and Disposition



342

Diagnoses made in the ED:
  1. Fall secondary to postural hypotension
  2. Colle’s fracture secondary to fall
  3. Polypharmacy
  4. Short-term memory loss identified on cognitive screening
Treatment given
  1. Antihypertensive medications reduced
  2. Fracture reduced and set in plaster of Paris
  3. Analgesia commenced
Medication changes made:
  1. Lisinopril and amlodipine stopped
  2. Paracetamol and codeine started
  3. Laxido one sachet co-prescribed alongside codeine
Recommended actions for the GP:
  1. Please consider starting bone protection in view of the fragility fracture
  2. Please review this patient’s blood pressure to check for ongoing postural hypotension 

(24-h profile most useful)
  3. Please refer this patient to the memory clinic
Follow-up arranged by the ED:
  1. Falls clinic referral made
  2. Fracture clinic appointment given to patient
Note: In view of this patient’s memory impairment, we have also provided her husband with 
these appointment dates

23.12  Summary

• Older patients undergo more transitions of care than their younger counterparts.
• Poor care transitions can result in adverse patient outcomes.
• Frail patients are particularly vulnerable to suboptimal care transitions due to 

their complex needs, frequent use of healthcare services and multiple agencies 
involved in their care.

• Poor communication is the commonest reason for a poor transition of care.
• The ED environment presents many challenges to communication, which need 

to be specifically acknowledged and managed to avoid cognitive bias and break-
downs in communication.

• An essential component of a successful transition of care is attention to detail 
and the presentation of information in a clear, precise and robust way.

• The development of locally agreed handover techniques and structured docu-
mentation can help to improve communication and care transitions.

• Technology offers a potential solution to some of the difficulties in obtaining 
background information and in optimising inter-professional and interagency 
communication, but development of these systems is a major challenge.
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24Principles of Rehabilitation  
in Geriatric Emergency Medicine

Ebby Sigmund

24.1  Rehabilitation in the Development  
of Geriatric Medicine

Rehabilitation can be defined as to restore someone to health or normal life. The 
origin of the word literally means to ‘make fit again’.

Until the late nineteenth and early twentieth centuries, older people who were ill 
were usually cared for in an unskilled manner with little or no thought to the pos-
sibility of recovery. Their care was low priority and not highly regarded as a role for 
physicians.

Early pioneers of geriatric medicine recognised the importance of rehabilitation 
and implemented it as a core part of their revolutionary methods. In the UK Marjory 
Warren (1897–1960) was one of the first medical practitioners to introduce a sys-
tematic approach that included rehabilitation in addition to medical assessment and 
treatment. Her method vastly improved outcomes for older patients and led to many 
being discharged home. Interest in rehabilitation and the holistic needs of older 
patients led to early interdisciplinary collaborations, such as Dr. Exton-Smith’s 
work with nurse Doreen Norton. Many of these early pioneers published widely and 
were inspirational teachers so that the previously unpopular area of medicine for 
older people began to attract doctors of the highest quality [1, 2]. Their vision raised 
standards and expectations and emphasised the importance of what we now recog-
nise as a holistic approach, interdisciplinary working and inclusion of active reha-
bilitation in the treatment and care of older people. This was instrumental in the 
development of geriatric medicine into the unique and fascinating speciality it is 
today.
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24.2  The International Classification of Functioning, 
Disability and Health (ICF)

The World Health Organization (WHO) defines health as ‘a state of complete physi-
cal, mental and social well-being and not merely the absence of disease or infirmity’ 
(Constitution of the [3]). Rehabilitation is viewed as a process that aims to enable 
individuals to remain at or return home, live independently and participate in wider 
occupations such as education, work, social and civic life.

The WHO produced the ICF [4] as a framework for measuring and defining 
health and disability issues for individuals and across populations. This free, inter-
national resource is used in many European countries. It provides a common lan-
guage and conceptual basis for the measurement of disability. It is used across 
health, social care and education systems and can be applied at many levels from 
clinical practice to research and policy development. Many national and local reha-
bilitation guidelines draw on its concepts.

The ICF uses a biopsychosocial model. It views an individual’s functioning as a 
dynamic process involving the interaction between their health condition, personal 
and environmental factors. It takes into account the individual’s subjective view of 
their situation, focussing on the impact of a condition on daily life, rather than the 
disease itself.

The ICF consists of two parts:

• Functioning and disability—subdivided into two components:
 – Body functions and body structures
 – Activities and participation

• Contextual factors—subdivided into two components:
 – Environmental factors
 – Personal factors

The ICF and supporting resources are available in several languages and can be 
accessed and browsed online.

24.3  World Health Organization Disability  
Assessment Schedule 2.0 (WHODAS 2.0)

The WHODAS 2.0 is a tool for generic assessment of health and disability grounded 
in the conceptual framework of the ICF. It consists of six domains:

• Cognition
• Mobility
• Self-care
• Interacting with people
• Life activities
• Participation (community)
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WHODAS 2.0 offers a simpler 12-item version (estimated 5 min to complete) 
and a more complex 36-item version (estimated 20 min to complete).

The common language provided by these tools supports a holistic, interdisciplin-
ary approach and places an emphasis on person-centred care. All of these factors 
contribute to better outcomes for patients in geriatric emergency medicine [5].

24.4  Vulnerability to Poorer Outcomes in Older People 
Admitted to Emergency Care

The changing population demographic of the developed world means that many 
more people live into late old age. The oldest old, those over 85, are ten times more 
likely than 20–40-year-olds to have an emergency admission to hospital. They also 
have the longest length of stay and the highest readmission rates and are most likely 
to require long-term care upon leaving hospital [6]. The oldest old are more likely 
to suffer some form of patient safety incident in hospital [7], thus potentially incur-
ring further injury or loss of function.

Many older people, particularly in the oldest old group, have frailty. Frailty is 
related to ageing and the gradual loss of the in-built reserves of multiple body 
systems [8, 9]. Older people are less able to withstand the onset of a new illness 
or apparently minor event, especially if combined with pre-existing physical 
frailty and/or multiple co-morbidities, sensory impairments, cognitive impair-
ments or acute confusion. On an emergency admission, they may present with 
non-specific symptoms or issues such as immobility or falls that can mask a seri-
ous underlying medical problem. All these issues occurring in the context of the 
unfamiliar and confusing environment of an emergency unit contribute to increas-
ing older people’s vulnerability to poor outcomes following an emergency admis-
sion to hospital.

These issues are covered in more detail elsewhere in the curriculum so we will 
concentrate on looking at what this means for rehabilitation.

24.5  The Importance of a Rehabilitation Approach 
in Geriatric Emergency Medicine

The ageing population is often viewed as a problem for society. It should be remem-
bered that many older people remain fit and active well into old age [10] and con-
tribute to society in many ways—economically and in terms of volunteering, unpaid 
care provision and many civic and community roles [11].

The oldest old are certainly more likely to experience challenges to their level of 
function but often develop very effective coping strategies. The use of a framework 
such as ICF can help us to understand how an older person may have developed 
routines and arrangements at home that allow them to function at a level they are 
happy with. If admitted to hospital however, these strategies are disrupted, and they 
become more disabled as a result of the unfamiliar environment and their reduced 
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ability to adapt to it. It will also be more difficult to overcome any residual deficit 
post discharge.

Patients in geriatric emergency medicine are often admitted for non-specific 
reasons, ‘social admission’, ‘off legs’ and the like. Non-typical presentation of 
medical conditions is common in older people, but an emergency admission can 
be the result of a combination of multifactorial challenges, physical, social and 
psychological, that have overwhelmed a person’s limited reserve, possibly but 
not always, in the context of an acute medical illness. Even where a patient has 
a clear medical diagnosis, no conclusion about their level of function, now or in 
future, can be drawn from diagnosis alone. Reduced reserve makes older people 
more vulnerable to secondary complications. Any detrimental effects around the 
time of admission and emergency treatment can have serious consequences, and 
it may not be possible to regain function lost in the context of an acute 
admission.

There is evidence that a thorough geriatric assessment and interdisciplinary 
working using a systematic approach such as the comprehensive geriatric assess-
ment [9, 12] combined with seamless interagency care can reduce adverse conse-
quences and improve outcomes for older people [10, 13]. The use of a holistic 
model of assessment and a rehabilitation approach from the start of an episode of 
care can ensure that any problem areas are identified and the skills of the appropriate 
professionals within the wider interdisciplinary team are deployed at the earliest 
opportunity. If a patient is not yet fit to actively engage in rehabilitation, the empha-
sis of rehabilitation will be on preventing avoidable further deficit, for example, 
providing a safe environment with easy access to the toilet to maintain mobility and 
reduce the risk of falls and further injury.

Eighty-year-old Mrs. A is admitted to the emergency department after injuring 
herself trying to get out of the bath while staying at her daughter’s home. She 
has had mild flu-like symptoms for a few days. Mrs. A lives alone and reports 
she is independent. The use of an ICF-based assessment tool shows some 
visual impairment due to cataracts and mild balance problems following a 
stroke a year ago (body functions and structures). She gave up driving recently 
but is usually able to go out using familiar public transport routes, carries on 
with her weekly volunteering morning at a local charity shop and can manage 
most everyday tasks at home (activities and participation). Her home is on one 
level and close to local shops and amenities. Her family and neighbours are 
supportive (environmental factors). She does not like to worry her family and 
friends, so she has not mentioned that it has been getting more difficult to get 
out of the bath at home recently (personal factors).
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24.6  Interdisciplinary Working

The way that geriatric medicine services are structured varies considerably at 
local level, but in general there is a move away from physician-led, hierarchical 
models of care towards a more fluid interdisciplinary approach that can be 
responsive to the needs of patients admitted to geriatric emergency medicine 
facilities. There is an increasing emphasis on a collaborative approach with 
some services using nurse- or other profession-led interventions and discharges 
[5, 14].

The use of tools such as the ICF or WHODAS 2.0 can provide a framework for 
assessment that ensures a holistic and person-centred approach to effectively iden-
tify areas of concern. To address a patient’s needs, the skills of the wider interdisci-
plinary team are required. It will be essential that some issues be addressed during 
admission in order for a patient to return home safely. Other issues may require 
intervention in the longer term, and so liaison with wider, community-based ser-
vices is required [10].

A detailed description of the roles of the various professional groups likely 
to be part of the interdisciplinary team is beyond the scope of this chapter, but 
some of those typically involved are nursing, occupational therapists, physio-
therapists, speech and language therapists, podiatrists, dieticians, psychiatric 
liaison and social work or community service staff. Titles and exact roles may 
vary in different locations, but collectively these professionals possess a wide 
variety of skills and expertise to offer the rehabilitation process. In services 
where they are regular members of the emergency medicine team, they will have 
developed particular expertise in working in the context of emergency medicine, 
and their input can add quality to the assessment process and early stages of 
rehabilitation.

When rehabilitation is successfully achieved, individuals experience better 
health and quality of life and are less likely to use health and social services.

Mrs. A probably has reduced reserve, and the combination of being mildly 
unwell and the different, less suitable bath at her daughter’s home has been 
enough to lead to an injury and hospital admission. No serious injury is found, 
but Mrs. A has some difficulty walking due to muscular pain. She expresses 
anxiety about being able to manage at home. She is now in danger of further 
injury or adverse outcome, e.g. increased risk factors for falls in hospital or 
loss of confidence leading to reduced level of function.
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24.7  What Skills and Attributes Do Geriatricians Working 
in Emergency Medicine Need to Develop?

In addition to excellent clinical skills, it is essential that clinicians working in geri-
atric emergency medicine develop the following knowledge, skills and attributes in 
order that patients have every opportunity to achieve the best possible outcome.

24.7.1  Understanding of a Rehabilitation Conceptual Framework

Tools such as the ICF or WHODAS 2.0 may or may not be in use locally, but a clini-
cian who has a clear understanding of their core concepts is in a good position to 
ensure that their own approach, and that of the interdisciplinary team, is person 
centred, takes the wider context of patients’ lives into account and is able to focus 
clearly and explicitly on the difficulties facing the patient, rather than on medical 
diagnosis alone.

24.7.2  Collaborative Interdisciplinary Working

Knowledge of the roles and skills of other members of the interdisciplinary team 
and how to access their services is essential. Some professionals may form an inte-
gral part of a team, while others attend as required. A good general awareness of the 
skills of each profession is important but should be combined with more detailed 
knowledge about specific local services, as there is considerable variation. The use 
of a tool such as ICF or WHODAS 2.0 can support interdisciplinary working. The 
move towards collaborative working may mean that clinicians need to be willing to 
give up some of their traditional leadership role and support other professionals in 
taking the lead when appropriate.

Mrs. A receives an interdisciplinary assessment. The team ensure she is 
encouraged to mobilise, with walking aids at first, and that pain control is 
addressed. Equipment for bathing at home is organised, and she is offered the 
services of a community-based support team until she has regained her confi-
dence at home. The team members communicate effectively with each other 
to make sure the right people are involved at the right time to make sure that 
Mrs. A does not have to remain in hospital any longer than is necessary. Mrs. 
A is kept informed at every stage.
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24.7.3  Interpersonal and Communication Skills

Interpersonal and communication skills are perhaps the most important of all as 
they underpin every intervention with the patient and with the rehabilitation team.

When taking a history or carrying out an assessment such as ICF or WHODAS 
2.0 with an older person, their relatives or carers, active listening skills are 
required. An older person may not follow the line of questioning, but close atten-
tion to their narrative may give clues about issues that are not explicitly stated. 
Clinicians must also develop a range of strategies to aid communication when 
barriers such as sight or hearing loss, memory impairment, confusion or speech 
difficulties are present.

Effective collaboration with the interdisciplinary team rests on clear, timely 
communication. Different professional groups have their own professional ‘lan-
guage’ so the use of a tool such as ICF or WHODAS 2.0 can contribute to interdis-
ciplinary communication leading to more effective rehabilitation.

 Conclusion
Rehabilitation has been an integral part of geriatric medicine throughout its his-
tory and a major factor in its development into a distinct speciality. A rehabilita-
tion approach begins the moment an older person is admitted to the care of a 
geriatric emergency team and continues throughout their journey of care. Older 
people achieve the most successful outcomes in terms of function and well-
being when an interdisciplinary approach, a strong rehabilitation ethos and a 
systematic method of assessment are in use. Clinicians working in geriatric 
emergency medicine must have excellent clinical skills but also need to develop 
their ability to work in this model to ensure the best outcomes for their patients.
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25Palliative and End of Life Care 
for Dementia Patients in the  
Emergency Department

Jo James

25.1  Introduction

In the United Kingdom (UK), 160,000 people with dementia die every year [1], and 
40% of these will die in hospital [2]. Given the increase in prevalence of dementia 
in the UK, it is clear that patients with dementia who have palliative care needs will 
be seen with increasing frequency in emergency departments. Caring for this group 
at the end of life can be complex and is often poorly managed (see Death and Dying: 
Barriers to Care (2014), ‘The death and dying phase of dementia remains the forgot-
ten aspect of what has been referred to as a silent epidemic’) [3].

It is vitally important for the emergency department clinician to be able to deliver 
competent and compassionate care to patients with dementia with palliative care 
needs. There are significant challenges to managing this in the emergency depart-
ment (ED) environment, and patients with dementia are ‘more likely to experience 
uncomfortable or aggressive interventions at the end of life, blood tests, intravenous 
therapy, arterial gases and feeding tubes’ [4]. This is compounded by the fact that 
the clinician is unlikely to know the patient, has little time to develop a relationship 
and might not have adequate resources to meet the person’s needs in this setting. In 
order to manage these issues, the clinician needs to adopt a structured approach to 
assessing and delivering care to these patients:
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 (1) Identify whether the person might be at the end of life.
 (2) Make a decision:

 (a) Treatment (if any) options
 (b) Where the patients are going to go:

Stay in the department.
Move to an inpatient area.
Be fast-tracked at home.

 (3) Communicate the plan.
 (4) Manage the patient’s core needs.
 (5) Maintain the person’s dignity.
 (6) Involve the family/carer.

There is great potential to get it wrong in this situation when families and car-
ers are often stressed and can be suspicious of hospital staff’s motives. The case 
of Mr. and Mrs. J, highlighted by the NHS Health and Parliamentary Ombudsman 
in 2010 [5], illustrates the consequences of insensitivity in the emergency 
department.

Excerpt from Care and Compassion: Report of the Health Service  
Ombudsmen (2010) 

Mrs. J was 82 years old. She had Alzheimer’s disease and lived in a nursing 
home. Her husband visited her daily, and they enjoyed each other’s company.

Mr. J told us ‘She had been like that for 9 years. And I was happy being with 
her’. One evening, Mr. J arrived at the home and found that his wife had 
breathing difficulties. An ambulance was called, and Mrs. J was taken to the 
hospital about 10.30 pm, accompanied by her husband. She was admitted to 
A&E and assessed on arrival by a senior house officer who asked Mr. J to wait 
in a waiting room.

Mrs. J was very ill. She was taken to the resuscitation area but was moved 
later when two patients arrived who required emergency treatment. Mrs. J was 
then seen by a specialist registrar as she was vomiting and had become unre-
sponsive. It was decided not to resuscitate her. She died shortly after 1.00 am.
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25.2  Identifying Whether a Person with Dementia Is at 
the End of Life

Although ‘dementia’ is used as an umbrella term to describe a syndrome caused by 
different conditions, it is accepted that dementia is a terminal illness. However, it 
can be difficult to predict the trajectory of deterioration in a person with dementia. 
In broad terms, life expectancy ranges from 8 to 12 years but is dependent on the 
age at diagnosis and geographical location (life expectancy is considerably shorter 
in developing countries) [6]. Patients with dementia do not follow the same trajec-
tory as those with conditions such as cancer, and this makes it very difficult to 
prognosticate about when a person with a diagnosis of dementia might die.

At around 1.40 am, the nursing staff telephoned the nursing home and were 
told that Mr. J had accompanied his wife to the hospital. The senior house 
officer found him in the waiting room and informed him that his wife had 
died. In the 3 h or so that Mr. J had been in the waiting room, nobody spoke 
to him or told him what was happening to his wife. As a result he came to 
believe that her care had been inadequate. He thought that he had been delib-
erately separated from her because hospital staff had decided to stop treating 
her. ‘They let her slip away under the cloak of “quality of life” without stop-
ping to think of any other involved party’. He felt the hospital had denied 
them the chance to be together in the last moments of Mrs. J’s life, and he did 
not know what had happened to her.

Mrs. J was denied the right to a dignified death with her husband by her side.

In Mr. J’s own words, ‘They decided that enough was enough without bother-
ing to include me. It was a shabby, sad end to my poor wife’s life’.

No attempt was made to contact the nursing home or a family member until 
after she had died. The hospital failed to involve Mr. J in the decision- making 
process, and nobody told Mr. J what was happening to his wife until she had 
died. It was crucial that Mr. J was involved in the decision-making and the 
move to compassionate and supportive care in his wife’s last moments.
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The Gold Standards Framework [8] has produced guidelines to support accurate 
identification of end of life in the population, and this includes specific disease- 
related criteria. This starts with the three triggers followed by the specific clinical 
indicators for dementia shown in Table 25.1. Much of the information below can be 
obtained by getting a good collateral history from family or carers.

Considering these factors alongside the clinical presentation of the patient will 
help the clinician to identify whether the patient is approaching the end of life. 
However, it is vitally important for the ED clinician to be aware of the need for cau-
tion when using this tool.

Table 25.1 The Gold Standards Framework specific clinical indicator for dementia

1.  The surprise question: ‘Would you be surprised if this patient were to die in the next few 
months, weeks, days?’

2.  General indicators of decline—deterioration, increasing need or choice for no further active 
care

3. Specific clinical indicators related to certain conditions
There are many underlying conditions which may lead to degrees of dementia, and these should 
be taken into account. Triggers to consider that indicate that someone is entering a later stage 
are
• Unable to walk without assistance
• Urinary and faecal incontinence
• No consistently meaningful conversation
• Unable to do activities of daily living (ADL)
• Barthel score <3

Plus any of the following:
  • Weight loss
  • Urinary tract Infection
  •  Severe pressures sores—stage three or 

four
  • Recurrent fever
  • Reduced oral intake
  • Aspiration pneumonia

 Typical illness trajectories for people with progressive chronic illness [7] 

High

Low

Patient’s
Functional
Status

Onset of
serious
illness

Death

Dementia

Advanced
Heart
disease or
Lung
disease

Cancer

Sudden death

Time
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Patients with dementia will often have a catastrophic decline in function and 
cognition when they are ill and might present as a picture of much more advanced 
dementia than they actually have. The presence of delirium will also obfuscate clini-
cal findings around the person’s dementia. This can misdirect clinical assessments 
and result in clinicians mistaking acute illness for end of life. The clinician must be 
aware of this and rely on the collateral history from family and carers which also 
considers the person’s baseline before he/she was acutely ill.

25.3  Making a Decision

An unwell patient with advanced dementia will be unlikely to have capacity to make 
a decision about treatment options at this point. Therefore, clinical decision-making 
for patients with dementia will almost always be done in the person’s best interests 
according to the Mental Capacity Act [9] (see Chap. 13). Exceptions to this will be 
if the person has an advance directive or a lasting power of attorney present.

BMA 2008 [10]

Although advance decisions can be oral or in writing, an advance refusal will 
only apply to life-sustaining treatment where it is in writing, is signed and 
witnessed and contains a statement that it is to apply even where life is at risk. 
Advance decisions cannot be used to refuse basic care, which includes warmth, 
shelter and hygiene measures to maintain body cleanliness. This also includes 
the offer of oral food and water but not artificial nutrition and hydration. In an 
emergency or where there is doubt about the existence or validity of an advance 
decision, doctors can provide treatment that is immediately necessary to stabi-
lise or to prevent a deterioration in the patient until the existence, and the valid-
ity and applicability, of the advance decision can be established.

It is important to remember that decisions to initiate treatments (including resus-
citation) always lie with the clinician and that an advance directive cannot force a 
clinician to initiate treatment against his/her judgement.

25.4  Transferring the Patient

A decision will need to be made whether to transfer the patient into an inpatient 
area. If the patient is likely to die within an hour or two, a preferable option would 
be to transfer to a side room in the immediate vicinity. The upheaval of a ward 
admission at this point can be distressing and also result in families/carers missing 
the opportunity to spend time with the patient.
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If the clinician is aware that the person has expressed a wish to die at home, a 
fast-track discharge process should be initiated as soon as possible. Initiating this at 
the point of admission optimises the chance that the patient will get home in time to 
die even if it means that the patient will have to spend a short time in an inpatient 
bed first.

25.5  Communicating the Plan

Once the clinician has decided on a course of action for the patient, it is vitally 
important to clearly communicate this to the family/carer. Ideally the clinician will 
have sought the views of the family and will be able to have an open and honest 
conversation about the best course of action to take. The most effective way to keep 
the lines of communication open with this group is to ensure that the person with 
advanced dementia is never separated from the carer/family member whilst in the 
emergency department. If the clinician adheres to this basic principle, the situation 
experienced by Mr. J will never occur, and the family/carer will feel involved in the 
process throughout it.

25.6  Manage the Core Needs

The clinician should adopt a palliative approach to the person’s needs ensuring that 
interventions are aimed at optimisation of comfort rather than prolonging life. If 
there is time, referring the patient to the palliative care team is a preferred option. 
The clinician should consider the following:

 – Pain—a recent study showed that at least 50% of patients with end-stage demen-
tia were also in pain [11] and pain in dementia patients is poorly identified and 
managed in the acute hospital setting [11]. Assessment of pain using a validated 
observational tool such as PAINAD or the Abbey pain scale should be followed 
by the prescription of regular analgesia via an appropriate route (oral administra-
tion of medication can often be problematic for people with advanced dementia 
due to impaired swallowing and also reluctance to take tablets).

 – Trolley—ensure that the patient is moved onto a pressure relieving mattress as 
soon as possible to reduce discomfort and relieve pressure areas.

 – Nutrition and hydration—encourage the family to support the patient with sips 
of fluid or mouthfuls of yoghurt and prescribe regular mouth care to moisturise 
the mouth. Ensure that the family/carers are aware that artificial nutrition and 
hydration will not prolong life [12, 13]. The clinician might consider subcutane-
ous fluids for a patient if severe dehydration is causing discomfort.

 – Environment—if death is imminent, endeavour to move the person to a side room 
or a cubicle with a door in order to offer some privacy for the patient and the 
family. In the absence of this option, ensure that other clinical staff in the area are 
aware of the situation and behave accordingly.
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25.7  Maintaining Dignity

Being treated with ‘respect and dignity’ [14] has been identified by people with 
dementia as one of the most important priorities at the end of life. Managing to 
maintain dignity, even identify what it means in practical terms, can be difficult 
within an acute emergency department setting. The five core factors identified by 
Mangset [15] offer a useful framework for the emergency department clinician. 
Approaching care using this framework with a patient who has advanced dementia 
in a time-pressured environment might seem to be an impossible expectation. 
However, when translated into practical terms, it becomes clear that dignified care 
using this framework is neither time-consuming nor impossible.

Core principle Practical application for patient with advanced dementia
Being treated humanely Showing kindness and consideration

Using touch to support communication
Adapting care to suit the needs of the patient

Being acknowledged as an 
individual

Knowing something about what is important to the patient 
(career, family, pets)
Addressing the patient respectfully using the right form of 
address
Trying to understand what the patient wants

Having autonomy respected Asking the patient’s permission before procedures
Including the patient in the conversations about care (even 
if the patient cannot contribute)

Having confidence and trust in 
professionals

Acting professionally

Dialogue and exchange of 
information

Listening to the patient or patient’s representative
Explaining what is happening and what is about to happen

25.8  Involving Families and Carers

This has been referred to earlier and is illustrated by the case of Mr. and Mrs. 
J. People with dementia are often highly dependent on families and carers for emo-
tional and physical support, particularly in an unfamiliar environment such as an 
emergency department. Carers are increasingly seen as partners in care with clinical 
staff and should be involved as much as possible. Unless there are safeguarding 
concerns, there is no reason why the patient should be separated from their family 
member or carer during an emergency department admission. Adopting this 
approach will provide the patient and carer with greater peace of mind and will 
result in a more effective working relationship between the staff and the family.

 Conclusion
Clinicians in the emergency department are increasingly called upon to support 
people with dementia who are at the end of their lives. It can be difficult to dis-
tinguish between patients who are at the end of life and those whose dementia is 
temporarily worsened due to an acute event. The clinician must ensure that there 
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is a clear understanding of the patient’s baseline status before making a decision 
that this is end of life due to dementia. Providing good palliative care in the emer-
gency department requires consideration around when and where to transfer the 
patient, how to support core physical needs and also how to ensure that the per-
son is treated with dignity and respect. It is vitally important to include the fam-
ily or carers and to communicate thoughts and decisions throughout the 
interaction. If there is time, referral to palliative care will always be a desirable 
option, but if not, the emergency department clinician can optimise the quality of 
end of life care for people with dementia using the approaches discussed in this 
chapter.
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26Palliative and End of Life Care 
for the Older Person in the  
Emergency Department

Mary Dawood

“How people die remains in the memory of those who live on”

Dame Cicely Saunders (1918–2005) founder of the modern hospice movement

26.1  Overview

Global life expectancy for both sexes increased from 65.3 years in 1990 to 71.5 years 
in 2013, while the number of deaths increased from 47.5 million to 54.9 million 
over the same interval [1]. In the developed world particularly, many deaths occur 
in the emergency department. In a 2011 survey, 43% of bereaved people said they 
thought that care for their loved one in the last 3 months of life was excellent or 
outstanding, but 24% said it was fair or poor—these findings suggest that end of life 
care for many people is just not good enough [2].

Older patients account for up to 25% of emergency department (ED) attendances, 
and some of these will spend their last hours in the ED [3]. There is considerable 
palliative care needs among older people who attend EDs, but this need can be over-
looked in an environment where the primary focus is resuscitation and saving lives 
[4, 5]. The development of major trauma centres in the developed world has seen a 
rise in the number of older patients who would have previously died from their 
injuries, surviving devastating traumatic injuries, often with a very poor prognosis. 
In such circumstances, decisions about palliation and end of life care need to be 
made in the ED. Furthermore, as people are living to a greater age with long-term 
conditions, the need for palliative care will increase, and clinical staff in the ED 
need to be equipped to care knowledgeably and with empathy for this group.
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Palliative care was defined by the World Health Organization in 2002 as “an 
approach that improves the quality of life of patients and their families facing the 
problems associated with life-threatening illness, through the prevention and relief 
of suffering by means of early identification and impeccable assessment and treat-
ment of pain and other problems, physical, psychosocial and spiritual” [6].

End of life care is defined as enabling and supporting the palliative care needs of 
both patient and family to be identified and met throughout the last phase of life and 
into bereavement. It includes management of pain and other symptoms and provi-
sion of psychological, social, spiritual and practical support [7].

Older patients are for the most part a vulnerable group, and decisions about their 
care should be influenced by quality of life rather than age.

Many older patients present with varying problems of a medical psychosocial 
nature where the presence of multiple comorbidities makes their assessment and 
management complex. Pathologies associated with ageing make the older person 
different to other patients, and these differences must be recognised if their needs 
are to be met in an individualised and timely way.

History taking is rarely straightforward and can be even more difficult where 
there is sensory impairment, dementia or delirium. Additional information and col-
lateral history which is essential to forming an accurate overall picture may not be 
readily accessible, and time pressures mean staff can only focus on what appears to 
be the immediate problem.

Thus, there is a real need for expert knowledge, advocacy and expediency for 
those that are sick and dying. In addition, there is a great need for clinical staff to 
recognise and accept that in many situations, care may be more important than cure. 
It is not acceptable for older people to suffer unnecessarily due to poor recognition 
and under treatment of their problems and lack of access to palliative care.

Palliative and end of life care in the ED calls for a multidisciplinary response. 
Where a patient is dying, the goal must be to preserve the dignity and humanity of 
the person and to relieve suffering rather than expending valiant efforts to prolong a 
life which holds little or no quality for the person. When cure is not attainable and 
end of life approaches, the boundary between palliative care and emergency care 
needs to be more clearly defined. Many of the competencies that are needed to 
deliver effective care for people in the last few days and hours of life are generic. 
The professional capabilities that all doctors should possess to ensure the delivery 
of good-quality care across all specialties should include fundamentals such as the 
need to communicate effectively and empathise, as well as those more related to end 
of life care such as partnership and team working [8].

26.2  Priorities for the Care of Dying People

Following a review of the controversial and now discredited Liverpool Care Pathway 
by Julia Neuberger in 2013 [9], the Leadership Alliance for the Care of Dying 
People in the UK published two documents in 2014, One Chance to Get it Right and 
an accompanying document for healthcare professionals, Priorities for Care of the 
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Dying Person (LACDP, 2014b) [10, 11], which set out the approach to caring for 
dying people that health and care organisations need to adopt.

This approach is applicable regardless of place of death and lists five priorities 
for the care of dying people which focus on involving and supporting patients in 
their final days and hours. The five priorities focus on:

 1. Recognising that someone is dying
 2. Communicating sensitively with them and their family
 3. Involving them in decisions
 4. Supporting them and their family
 5. Creating an individual plan of care that includes adequate nutrition and 

hydration

26.2.1  Recognising that Someone Is Dying

Very ill and injured patients brought to the ED and those whose condition is deterio-
rating or has deteriorated unexpectedly must be assessed by a doctor competent to 
judge whether this change in condition is treatable or whether the person is likely to 
die within the next few hours or days. If resuscitation and improvement in the per-
son’s condition are judged to be possible, consent to treatment should be sought. If 
the clinician in consultation with his/her team judges that the person is likely to die 
soon, he/she she must clearly and sensitively communicate this to the dying person, 
if conscious. The same communication must take place with those important to the 
dying person. In a trauma situation where the injury is severe and not compatible 
with life, the clinician needs to be honest and open with the family and carers. Any 
decisions or interventions taken need to be regularly reviewed and revised as the 
situation might change. Healthcare staff must allow time to engage with dying per-
son and their families, actively listening and responding with empathy to their dis-
tress, worries and concerns.

26.2.2  Sensitive Communication

The second priority for care focuses further on communication. As far as possible, 
health professionals must offer dying people the opportunity to discuss their wishes 
and preferences; this must be recorded and reviewed as needed. Where a dying per-
son has chosen a friend or family member to be with them, they must be involved in 
planning the care. Any plan of care must consider the beliefs and values of the per-
son and must be agreed, communicated and regularly reviewed. Assessments of a 
patient’s condition, mental capacity and care needs must be discussed honestly, and 
family and important others should be provided with clear explanations. Clinicians 
must make every effort to answer queries or refer to colleagues if they are unable to 
answer concerns. All discussions should be in “simple, plain language, without 
using euphemisms” [10, 11]. Difficult conversations “must not be avoided or but 
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must be carried out sensitively, recognising that communication is an ongoing pro-
cess and not a one-off event” [10, 11]. Any ambiguities or disagreements about the 
plan of care need to be acknowledged and resolved without delay. If there are lan-
guage barriers, an interpreter must be used; the temptation to “muddle through” 
must be avoided as poor communication and a lack of understanding will exacer-
bate fear and anxiety and can have detrimental ramifications on the grieving process 
for the family.

26.2.3  Involving the Dying Person

As far as is possible and within reason, the dying person, and those caring for them, 
should be involved in decisions about treatment and care. The Leadership Alliance 
for the Care of Dying People recognises that individuals may have different views 
about being involved in decisions about their own treatment, though most would 
want to make or influence decisions about the care they receive. The person and their 
family should know the name of the doctor and nurse responsible for their care.

26.2.4  Providing Support

The needs of families and others identified as important to the dying person should 
be actively explored, respected and met as far as possible [10, 11]. In the ED setting, 
this can be challenging in terms of time pressures, providing privacy and ensuring a 
quieter place for the family and dying person to be together. Ideally the dying person 
should be moved to a ward environment away from the frenetic pace and noise of the 
ED. If this is not possible, a quieter area of the ED should be allocated and staff made 
aware of the need for privacy, dignity and respect. The named nurse should regularly 
review the patient and address the needs of the family and those important to the 
dying person. If the family wishes to participate in the “hands-on” care for the dying 
person, they should be supported to do so [12]. This is a particularly important con-
sideration for people from ethnic minority cultures, where caring for a dying person, 
especially an elder member of the family, is considered an enormous privilege. 
Explaining what happens and what to expect when death is imminent is important 
and helps to allay the fear and anxiety that so often contributes to a less than good 
experience for the family. Support for family immediately after the person’s death 
and comprehensive written information about “what happens next” is also essential.

26.2.5  Individual Care Plans

Priority five is an individual plan of care, which includes nutrition, symptom control 
and psychological, social and spiritual support, coordinated and delivered with 
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compassion. This again can be challenging in the ED setting where the person is not 
previously known to staff. For patients arriving by ambulance, the information 
obtained at handover is crucial as it can impact the direction of care in a positive or 
negative way. Poor communication or poor listening skills can render handover 
ineffective; this can be detrimental particularly to the older patient who may be 
unable to express his/her wishes. Handovers that take place in time critical areas 
such as the “resus” room call for “skilled listening” so that key-sensitive informa-
tion such as advanced directives or palliative care plans are not overlooked or dis-
missed when they need to be acknowledged and facilitated by the multidisciplinary 
team. In most cases, the prehospital team has had a glimpse of the patient’s world 
that we in hospital do not see, and thus, the information they share is key to inform-
ing clinical decision-making about care pathways. Where family and carers’ accom-
pany the older person to hospital, they should be listened to and allowed to stay with 
the patient as much as possible or as the patient desires. Subsequent handovers need 
to be detailed, accurate and timely so teams taking over care are fully informed of 
the person’s wishes, and if a dying person is transferred between care settings, a 
clear written plan of care must be communicated.

26.3  Environment

As far as is possible, the patient who is dying should be transferred without delay 
into a comfortable bed in a quiet ward area; where this is not immediately achiev-
able, the patient should be transferred into a bed in a quiet corner/cubicle in the 
ED. Hospital trolleys are entirely unsuitable for frail older people, especially those 
who are dying. Pressure-relieving mattresses and warming blankets should be used 
to enhance comfort.

26.4  Pain Relief and Symptom Control

Staff need to have adequate training in symptom control and to be able to access 
specialist advice and support from palliative care teams both in hospital and in 
the community. Common symptoms requiring treatment include pain, difficulty 
in breathing, nausea and vomiting, constipation, depression, dysphagia, insom-
nia, incontinence and anxiety. Assessing and managing pain is a priority, and all 
medications prescribed must have a rationale. The reason for any intervention 
particularly uncomfortable/painful procedures such as intravenous cannulas or 
urinary catheters must be justified for patient comfort and clearly explained to 
the patient, their family and important others. All medications need to be regu-
larly reviewed and adjusted as needed to maintain comfort; moreover, likely 
side-effects such as drowsiness or reduced conscious level need to be explained 
to the patient and family.
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26.5  Eating and Drinking

The dying person should be supported to eat and drink if they wish to, providing 
there is no serious risk of choking (unless this is an informed choice to accept the 
risk of aspiration in favour of enjoying food or drink). Mouth care and other per-
sonal care needs must be attended to at regular intervals to keep the person comfort-
able and preserve their dignity.

26.6  Religion and Spiritual Care

Where specialist spiritual or religious support is required, health and care staff must 
ensure that the dying person and those important to them have ready access to infor-
mation about chaplaincy or spiritual care provision. It is essential that all EDs main-
tain up-to-date lists of chaplains and spiritual leaders of all denominations. Staff 
should offer to call the chaplain/priest/imam at any time if that is what the patient 
desires.

26.7  Hospice Care

The clinical team caring for the patient in the ED may judge that referral for hospice 
care may be appropriate. Hospice care places a high value on dignity, respect and 
the wishes of the person who is ill and aims to look after all their needs either in a 
hospice or at home. This option should be discussed with the patient, family and 
important others stressing that hospice care provides for medical, emotional, social, 
practical, psychological and spiritual needs, as well as the needs of the person’s 
family and carers. Care also extends into the bereavement period after the patient 
has died. The clinical team in conjunction with the patients GP needs to make this 
referral.

26.8  Organ Donation

There continues to be a significant gap between the availability of organs for dona-
tion and patients desperately in need of transplants [13]. Age is not a contraindica-
tion to organ donation, yet this option is rarely considered in the emergency 
departments in relation to older patients. Many older patients, particularly those that 
have sustained catastrophic brain injuries (medical or traumatic) that are clearly not 
survivable, may have been otherwise very healthy and may be suitable donors.

In these circumstances, before having life-sustaining treatment withdrawn, the 
legal wishes of the patient or their closest relatives, orally or in written form, should 
guide the clinician to early referral of the patient to the specialist nurses for organ 
donation. It is in the best interests of the patient that they are cared for in a critical 
care environment to allow a full assessment of their donation potential.
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 Conclusions
There is an increasing imperative for emergency clinicians both medical and 
nursing to become more informed and aware of the need to deliver, when neces-
sary, quality palliative and end of life care to the older person in the emergency 
department. Perhaps more importantly we need to rethink our focus so that we 
identify early on patients who will benefit from palliative care and work with our 
community partners to develop individualised care plans that will facilitate and 
support people to die in their own homes with those they love around them rather 
than in the impersonal and clinical environment that is the ED.
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27Ethical Issues of Emergency  
Medical Care for Older Patients

Helen Askitopoulou, Katrin Singler, Thomas Frühwald, 
and Monique Weissenberger-Leduc

27.1  Introduction

The unique nature and goals of emergency medical practice and the diversity of 
emergency patients pose distinctive ethical challenges for the emergency physician 
(EP). The emergency department (ED) is a dynamic and complex environment with 
unique features and many challenges. It usually operates with an unpredictable 
workload under time and personnel pressure. ED crowding influences informed 
decision-making because of the lack of available time to review the patient’s medi-
cal history [1]. In this setting, EPs must make quickly the best possible diagnostic 
and treatment decisions with important ethical implications for patients, with whom 
often are not familiar. The ethical issues and problems involved, frequently, are 
more difficult to address in the ED environment than in other areas of medicine 
[2–4].
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Older patients are proportionately the highest consumers of ED care accounting 
on average for up to a quarter to one-fifth of all ED attendees aged 65 or above 
[5, 6]. The emergency care of these patients, who have a distinct physical but also 
psychological and social vulnerability, presents different ethical challenges and 
dilemmas to EPs. The ethical questions focus on (a) the competency of older patients 
to understand their condition and to choose between possible options; (b) the wishes 
of patients not able to communicate, because of delirium, advanced dementia or 
unconsciousness; (c) the aims of diagnostic and/or therapeutic efforts that must 
meet the patients’ expectations and not those of relatives, proxies, the institution or 
society; (d) the physicians’ responsibility to limit or discontinue active treatment; 
(e) the benefit–risk ratio of treatment options for the individual patient; and (f) 
“what should be done” instead of “what can be done”.

When addressing these ethical issues for every single clinical decision the EPs 
make, there are ethical implications to which they should respond in a manner that 
will provide the greatest benefit to their patients. To assure more benefit to older 
patients and their families and less anguish for them, EPs need to understand and 
implement the four basic ethical principles of Beauchamp and Childress regarding 
the main ethical issues relevant to emergency care such as competence, advance 
directives, resource allocation, end-of-life decisions, do not attempt resuscitation 
(DNAR) orders, older abuse and dementia [7].

27.2  Basic Ethical Principles in Emergency Care  
for Older Patients

Ethics is a branch of applied philosophy encompassing the different ways of 
examining and understanding the moral life, with its origins dating back to 
ancient Greece [8a]. Medical ethics is applied ethics that focus on ethical prob-
lems in the practice of medicine, with foundations in the writings of Hippocrates, 
the “father of medicine”. In the 1970s, bioethics emerged as a subset of ethics 
that use ethical principles and decision-making to solve actual or anticipated 
moral dilemmas in health care, health sciences and medical technology [9, 10]. 
Eventually, bioethics has directed Hippocratic ethics and medical ethics into new 
pathways with cultural and political implications. Although laws differ signifi-
cantly from one country to another, medical ethics do apply across national 
boundaries.

The four principles approach to biomedical ethics introduced by Beauchamp and 
Childress called principlism are respect for autonomy, non-maleficence, benefi-
cence and justice [8b]. They describe the minimum moral conditions on the behav-
iour of health-care professionals as they interact with patients and families, the 
community at large and one another. They provide a set of moral commitments and 
common language. At the same time, they serve as a useful framework for the care 
of older patients. The originators of these principles claim that no one has priority 
over any of the others.
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27.2.1  The Principle of Respect for Patient Autonomy

The concept of autonomy is tracked down to Greek antiquity to the self-governance 
of independent city–states. Since then, autonomy has evolved to denote self- 
governance, self-determination and self-ownership of the individuals, so that “per-
sonal autonomy encompasses, at a minimum, self-rule free from both controlling 
interference by others and inadequate understanding that prevents meaningful 
choice” [8c]. Patient autonomy places the competent patient, rather than the physi-
cian, at the centre of a medical decision [11]. Respect for patient autonomy is a 
fundamental principle for decision-making in health care, which compels the doctor 
to respect the patient’s right to make independent choices and decisions based on 
personal values and beliefs [12]. This movement in medical ethics resulted in the 
decline of the paternalistic physician–patient relationship and encouraged the indi-
viduals to protect their personal values by making choices about their own health 
care [11]. However, this rapidly changing balance between paternalistic beneficence 
and patient/family-centred autonomy is not homogeneous between or even within 
countries [13].

In the environment of the ED, the principle of autonomy is difficult to assess, 
most particularly when urgent situations arise with older patients, as often is the 
case [11]. In old age, it is unclear whether a person is capable of making specific 
health-care decisions. A busy ED is a disorienting and difficult place for these 
patients and their families. To make autonomous decisions, older patients should 
have decision-making capacity pertaining to the complexity of the situation. In this 
case, they can provide informed consent, which they may change at any time if 
they so wish. Moreover, they have the right to choose actions consistent with their 
values and goals, even if their choices are not in agreement with the wishes of their 
family or the recommendations of their doctor. Another time that the issue of men-
tal capacity and autonomy arises, is when an individual wants to make an advance 
directive or when there is doubt about his/her understanding concerning a particu-
lar treatment [14].

27.2.1.1  Informed Consent and Decision-Making Capacity of Older 
Patients in the ED

Informed consent is a central concept of present-day medical ethics. It is the process 
by which a patient receives all pertinent information necessary to make a rational 
autonomous choice. The main prerequisites for giving informed consent for or 
informed refusal of treatment are adequate patient decision-making capacity and 
disclosure by the doctor of information about the proposed treatment, the alternative 
care options and the expected consequences or side-effects [2, 15]. After being 
given correct and complete information, a patient is thought to be able to give 
informed consent if he/she can receive, can process and understand the information 
provided, can comprehend and appreciate the nature and consequences of a choice, 
can communicate that choice and can make a stable and coherent decision consis-
tent with previously expressed goals and life values [15, 16].
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To obtain informed consent in the ED is quite a challenge, as many patients may 
not be capable of making decisions due to an acute life-threatening condition, 
intoxication, language barriers or other impairments. The EP has the unconditional 
duty to protect patients from inappropriate health-care decisions and has been the 
most appropriate person to make decisions in the patient’s best interests [17]. 
At the same time, the EP should keep in mind that the basis for all medical decisions 
is the presence of a meaningful medical indication for the intended diagnostic or 
therapeutic intervention. In most cases, both written and verbal information must 
be presented appropriately with opportunities for the ED personnel to repeat and 
clarify the content.

Patient refusal of indicated medical treatment, especially when the treatment 
would be life sustaining, presents EPs with the responsibility of determining 
whether the patient has the capacity to refuse treatment and whether the patient’s 
refusal is informed. As at any age, older adults with decision-making capacity have 
the right to refuse treatment, even if such refusal hastens or results in their death. It 
is not necessarily irrational for old patients with decision-making capacity to refuse 
unwanted medical interventions, even if the EPs consider that the refusal for an 
intervention is wrong [18]. Doctors have the duty to respect patient autonomy, 
which is the ethical principle that underlies informed consent. It is their responsibil-
ity to assure that the patient can meaningfully participate in the decisions and can 
consent voluntarily without coercion.

The assessment of an aged person’s competency in decision-making about con-
sent to treatment is a common ethical dilemma facing the emergency physician. It is 
a dilemma often precipitated by patient’s vulnerability from the stress of illness, 
pain, anxiety, fear and the strange environment of the ED or age-related changes 
such as pre-existing cognitive or mobility impairments, sensory deficits in hearing 
and vision or impaired ability to ask a question, as well as insufficient social support 
[18]. It is estimated that acute changes in the mental status, such as delirium 
described in approximately 10% of frail older subjects visiting an ED, make impos-
sible the requirement for informed consent [19].

When an older patient’s wishes are unknown or unclear, the patient is unable to 
weigh up the information and to make a decision on treatment or the ramifications 
of a decision are serious, then surrogate decision-making may be used. Furthermore, 
the assistance of advanced directives, if available, information given by relatives, 
proxies or close friends or a third party such as another clinician may be valuable in 
discerning the most appropriate action [15]. However, if a surrogate or an advance 
directive is not available, consent should be presumed [18]. In such situations, when 
an immediate intervention is necessary to prevent death or serious harm to the 
patient and the necessary care must be provided instantly, informed consent does 
not become the first ethical priority [4]. Nevertheless, it does not mean that in other 
ED situations, respect for autonomy should not be taken into account. It has been 
reported that among ED patients, those judged capable of participating have a strong 
desire for autonomy in medical decision-making regardless of their acuity of illness. 
However, old age, as well as a lesser level of formal education, is correlated with a 
decreasing desire for decision-making autonomy [20].
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Informed consent is a moral as well as a legal obligation of physicians in most 
countries. In the UK, the recent law about informed consent requires a doctor to take 
“reasonable care to ensure that the patient is aware of any material risks involved in 
any recommended treatment and of any reasonable alternative or variant treatments” 
[21]. What is important for the EP is that this law now obliges “even those doctors 
who have less skill or inclination for communication, or who are more hurried, to 
pause and engage in the discussion”. However, the UK law recognises three excep-
tions to the duty to disclose. Firstly, the patient might tell the doctor that he/she 
would prefer not to know the risks. Secondly, the doctor reasonably considers that 
telling the patient specific information would cause serious harm to the patient’s 
health. Thirdly, no consent is needed in circumstances of necessity, such as when a 
patient in need of urgent treatment is unconscious or lacks capacity [21].

27.2.1.2  Communication with Older Patients in the ED
The fundamental objective of any physician–patient communication is to improve 
the quality of care and patient’s health outcomes. Effective communication with 
patients, particularly the older ones, in the ED is central to informed consent and a 
necessary condition for difficult decision-making. It creates a good interpersonal 
relationship for the exchange of information and treatment-related decisions. Good 
physician–patient communication may help regulate patients’ emotions, facilitate 
comprehension of medical information and allow for better identification of patients’ 
needs, perceptions and expectations [22]. Concerns are elicited and explored, and 
explanations of treatment options are balanced and understood. Successful informa-
tion is characterised by being clear, complete, accurate, timely and requiring verifi-
cation from the parties involved.

EPs should pay particular attention to how they communicate with older patients 
and should try to understand non-verbal cues if the patient is unable to talk. Their 
duty is to treat these patients politely and considerately, to listen to and respect their 
views and to give them information in a way that they can understand and accept 
their right to be fully involved in decisions about their care. Verifying what has been 
communicated is important to the process with a need to ensure that the meaning of 
the sent message is understood and mutually agreed upon.

EPs often have to decide quickly whether their patients lack decision-making 
capacity. This needs a sound clinical judgement and the competency to assess an 
older patient’s decision-making capacity, which differs from a simple mental status 
examination. A brief screening testing such as the MMSE is inadequate for deter-
mining capacity except at the extremes of the score [23]. EPs should be absolutely 
certain that an older patient, who refuses a low risk, yet life-saving intervention, has 
the ability to make rational decisions [18]. Disagreement with the doctor’s recom-
mendation is not by itself reason for determining that the patient is incapable of 
making a decision [24] nor does cognitive impairment automatically constitute 
incapacity.

Commonly doctors tend to overestimate their abilities in communication. 
Significant miscommunication may result in patients’ misunderstanding of their prog-
nosis, purpose of care, expectations and involvement in treatment [22]. To avoid 
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miscommunications, improve physician–patient communication and provide optimal 
patient care, good communication skills must be developed by formal training of 
health-care personnel and maintained with conscious effort and periodic review. 
Direct observation, video recording and focus group discussions offer a structured 
approach for analysing and giving feedback on doctors’ communication performance 
that encourages subsequent reflection and self-directed learning. A careful selection 
of challenging patients may maximise the benefit of direct observation and feedback. 
Alternative methods of teaching communication skills include role play and tape 
recording of consultations or standardised patients, as well as standardised videos 
using scenarios in breaking bad news to patients, a complex and challenging commu-
nication task in the practice of medicine [25].

Good communication skills are an essential component of the physician–patient 
relationship. Examples of skilful communication are attentive listening skills, 
empathy and the use of open-ended questions [22]. ED personnel should try to 
improve ways of communication with older patients by identifying and implement-
ing interventions that could support communication in the emergency setting. 
Experience alone does not necessarily lead to good communication skills. Surveys 
have shown that the physician–patient relationship often causes considerable stress 
and anxiety because of the lack of confidence and competence in communicating 
well, particularly in the ED, where doctors are required to deal with a case mix rela-
tively new to them [25].

27.2.1.3  Advance Directives to Refuse Treatment
Advance directives (ADs), also known as advance statements or advance decisions, 
are refusals of consent given much earlier by individuals, in case these individuals 
will lack decision-making capacity when the occasion arises [26]. An advance 
directive may be a written document, a witnessed oral statement or a note in the 
patient’s records following a discussion with a health-care professional. They usu-
ally take two different forms, which are not necessarily exclusive of each other. The 
living wills are written documents designed to allow people to express their prefer-
ences regarding the provision or the withholding of specified treatments, in the 
event they become unable to make decisions in the future. The lasting (or durable) 
power of attorney for health care allows individuals to appoint someone as a 
“health-care proxy” (e.g. a trusted relative or friend) to make health-care decisions 
on their behalf once they lose the ability to do so [27]. An AD made by a competent 
adult is binding under common law in many countries without their family or 
health-care professionals having to predict what their best interests are and to take 
critical decisions [14]. Advance directives are not limited to patient’s “wishes” but 
also include patient’s “goals and values” [27].

Advance care planning (ACP) and advance directives have become increasingly 
important by the growing value attached to the principle of respect for patient 
autonomy in health-care decision-making, and by giving patients some control over 
their future treatment [28]. They are very important documents for older adults, who 
are more likely than younger people, to develop later impaired decision-making 
capacity. The ADs promote patient autonomy, as they allow patients to protect their 
best interests and maintain control over what happens to them by refusing certain 
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treatments in advance [18, 29]. For end-of-life care, ADs have been frequently cited 
as important tools for communicating patient desires [30]. Although advance direc-
tives can be helpful, studies have shown that more than 70% of older and acutely ill 
patients, who had expressed a clear preference regarding resuscitation, said that if 
they did become incapacitated, they would want the family and physician to make 
the resuscitation decisions rather than having their own AD followed [31]. Yet the 
level of agreement between the surrogate’s decision and the patient’s preference in 
real and hypothetical seriously ill patients’ scenarios was only 68% in a meta- 
analysis of 16 studies analysing this outcome [32].

A potential limitation of advance directives is the possible changes in patients’ 
preferences over time or circumstance. People often accommodate to disabilities, 
and an old living will may become inconsistent with the patient’s revised views 
about the quality of life or other outcomes. It is evident that living wills cannot cover 
all conceivable end-of-life decisions [27]. Some ADs are written to apply only in 
particular clinical situations, such as when the patient has a terminal condition or an 
incurable illness, or to prohibit specific interventions, such as blood transfusions or 
cardiopulmonary resuscitation (CPR), in specified clinical contexts. However, there 
is too much variability in clinical decision-making to make an all-encompassing 
living will possible. Persons, who have written or are considering writing advance 
directives, should be made aware of the fact that these documents are insufficient to 
ensure that all decisions regarding care at the end of life will be made in accordance 
with their written wishes. Furthermore, the legal status of advance directives varies 
considerably among the European countries based on the diverse legal, sociocul-
tural, religious and philosophical traditions of each society, while in several others, 
there is still a reluctance to legislate in this field [27, 33].

Advance directives must meet three criteria: existence, validity and applicability, 
each with its own potential problems. In emergency situations, the existence of ADs 
is most relevant as it might not be clear whether it exists at all. If there is no clear 
indication that an AD exists, doctors must not delay emergency interventions or 
resuscitation while trying to establish whether an AD exists that prohibits the particu-
lar intervention [27]. If on the other hand an AD exists, the EP must assess its appli-
cability to the current condition of the patient [17]. Furthermore, ADs often do not 
take into account acute but potentially reversible events that frequently arise in emer-
gency care. In these cases, it is important not to focus on the specific statements of 
the AD but on the intentions behind it considering the personal values and goals of 
the patient. To enable a decision honouring the wish of the patient, the EP should 
obtain information from family, friends, carers and patient’s charts [3]. However, an 
AD, even if correctly executed and appropriately activated, cannot compel individual 
clinicians to act in a way which is not in keeping with their own moral codes. Under 
these circumstances, a second opinion or referral to another service may be required.

27.2.2  The Principle of Non-maleficence

The principle of non-maleficence imposes an obligation not to inflict harm on others 
[8c]. In medical ethics, it expresses the duty of health-care professionals to refrain 

27 Ethical Issues of Emergency Medical Care for Older Patients



376

intentionally from actions that cause harm to their patients. It has been closely 
related to the Hippocratic axiom “help or do not harm” [34], meaning if doctors 
cannot benefit their patients, at least they must try not to harm them. It represents the 
risk side of a risk–benefit analysis. However, Beauchamp and Childress point out 
the difficulty in defining the nature of harm. In health care, the primary focus of 
harm relates to a narrower definition of physical harm especially pain, disability, 
suffering or death [8d].

The principle of non-maleficence requires that doctors act in ways that do not 
inflict or cause avoidable or intentional harm to their patients. This principle can be 
violated with or without the intention of harm. It also includes avoiding even the risk 
of harm. In the case of risk imposition, both law and morality recognise a standard of 
“due care”. This standard requires that a reasonable and prudent person takes suffi-
cient and appropriate care to avoid causing harm. The goals pursued should justify 
the risks to achieving these goals [8d]. EPs cannot avoid inflicting harm, as serious 
emergencies justify risks that many non-emergency conditions do not justify. For 
example, rib and sternal fractures and injuries to internal organs are justified during 
attempts to resuscitate a cardiac arrest victim.

The absence of “due care” is negligence. The principle of non-maleficence affirms 
the need for medical competence. It is clear that medical mistakes may occur; how-
ever, this principle articulates a fundamental commitment on the part of health-care 
professionals to protect from harm those patients, who cannot protect themselves. 
This is particularly evident in vulnerable older patients. However, the line between 
“due care” and inadequate care is often difficult to draw [8d].

The principle of non-maleficence has implications for several areas of bioethics 
like medical futility and withholding and withdrawing life-prolonging treatments.

27.2.2.1  Futile Emergency Medical Interventions
Futility in medicine is an ancient concept. The Hippocratic treatise The Art clearly 
states that physicians should “refuse to treat those who are overmastered by their 
disease, realising that in such cases medicine is powerless” and “rightly refuse to 
undertake obstinate cases” [35a,b]. Although the concept of futile medical treatment 
is controversial, it generally means that treatment is useless and ineffective, or 
unlikely to provide any significant or meaningful medical benefit to the patient, or 
it does not offer a reasonable chance of survival [36]. The World Medical Association 
defines futile medical treatment as a treatment that “offers no reasonable hope of 
recovery or improvement” or from which “the patient is permanently unable to 
experience any benefit” [37]. The term futility covers many situations of predicted 
unlikely outcomes, improbable success and unacceptable benefit–burden ratio. A 
judgement of futility may be based on a probabilistic prediction of failure or on 
something closer to a medical certainty. If an older patient has a 1% chance of sur-
viving an arduous and painful regimen, some doctors may call this procedure futile. 
This is considered a value judgement combined with a scientific one [8e]. The dif-
ficulty in determining futile treatment arises in the context of the prognosis of the 
quality of life.
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Two kinds of medical futility are distinguished. Quantitative futility, when the 
likelihood that an intervention will benefit the patient is exceedingly poor, and qual-
itative futility, when the likelihood of benefit produced by an intervention is exceed-
ingly poor [8e]. It is therefore important for the doctor to assess the “overall benefit” 
to the patient, taking into account according to the Council of Europe “not only the 
results of the treatment of the illness or the symptoms, but also the patient’s quality 
of life and psychological and spiritual well-being” [38]. For example, qualitative 
futility refers to patients who have survived resuscitation with a high likelihood of 
harm related to the resuscitation efforts and are likely to spend their last hours or 
days in an intensive care unit, therefore prolonging suffering without reversing the 
underlying disease [39]. It is important that futility as a non-beneficial treatment is 
distinguished from rationing, which is the fair distribution of beneficial but limited 
resources [10].

Medical futility as the ineffectiveness of an intervention has the greatest ethical 
consensus and most utility in emergency medicine. EPs have the expertise and obli-
gation to assess each case individually so as to determine whether the treatment 
would be beneficial. However, when treating the most critical patients, EPs only 
rarely have enough information to make a judgement that an intervention would be 
futile. They must intervene quickly, with only limited information about their 
patients’ past medical history and wishes, trying to save a life. Only later, when rela-
tives arrive or medical records become available, they may discover that the patient 
has a terminal disease or did not want resuscitative efforts. Yet, because of the lim-
ited information available when the patient arrives in the ED, the mandate to attempt 
resuscitation is morally justifiable [24].

Futility is essentially a purely medical decision [8e]. Doctors must provide infor-
mation about the likely chances of success or failure of an intervention but have 
neither the obligation nor the justification to provide clinically inappropriate medi-
cal care and to perform medical interventions they judge that are futile or lacking 
the likelihood of benefit to their patients. The patients and their families have no 
right to request futile, clinically inappropriate treatments [40]. Beauchamp and 
Childress point out that “respect for the autonomy of patients is not a trump that 
allows them alone to determine whether a required treatment is futile” [8e]. By 
instituting futile treatments, the medical team falsely offers hope to the family and 
patient that undermines the patient’s ability for rational judgement and autonomy. 
However, doctors should discuss with their patients their condition, values, goals 
and hopes in life in order to arrive at a shared and mutual decision [40]. They should 
explain to older patients with life-threatening illnesses and their family that they do 
not want to expose the patients to interventions that are not likely to be beneficial 
and instead are potentially harmful. It is essential to describe in a compassionate but 
unambiguous way the risks and benefits of the intervention and that the futility con-
cept is not used to deny care to these patients. Even terminal patients have medical 
emergencies that require intervention. The goal is to ease pain and suffering, 
depending on the patient, the medical condition causing discomfort and the value 
system of the patient [24].
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27.2.2.2  Withholding and Withdrawing Life-Prolonging  
Treatment in the ED

The withholding and the withdrawing of life-prolonging treatment refer to the pro-
cess by which medical interventions are either not provided or are removed from 
patients as futile. The withholding and withdrawing of life-prolonging therapies, 
such as mechanical ventilation or artificial nutrition, are ethically and medically 
appropriate in certain circumstances, when the treatment no longer provides a clear 
health benefit to the patient [41, 42], such as to cure (if possible), to palliate symp-
toms, to prevent disease or their complications and to improve functional status 
[43]. The remarkable medical progress in supportive therapies that enables organ 
functions to be maintained while a patient recovers from a serious illness should not 
be abused to sustain indefinitely “life” that is without quality or meaning. Indeed, 
this goes against all four ethical principles [44].

In emergency medical care, there is a fundamental moral difference between 
withholding and withdrawing of life-prolonging medical treatment. In this setting, 
the withholding of critical interventions started in the first few minutes of emer-
gency care is much more problematic, than later withdrawal of unwanted or useless 
interventions, when more information is known. The justification for this differ-
ence stems from three reasons. First, in emergency situations, it is always neces-
sary to start life-sustaining treatment first and then to review this when enough 
information is available, more experienced opinion is on hand, there is an evolution 
of the clinical state or there is new light from investigations carried out. Second, in 
the ED setting, patients and their families have high expectations from EPs to initi-
ate resuscitative care, expectations that complicate any proposed nontreatment. 
Third, these actions in the emergency setting have a high emotional impact. 
Resuscitative efforts, once begun, can be withdrawn if evidence emerges that 
resuscitation is only prolonging an imminent death or that the patient did not want 
these efforts to take place [24].

In the last decades, the proportion of older people, considered in discussions 
about withholding and withdrawing life-prolonging treatment, is increasing. 
Withholding treatment from an older person of whatever age simply because he/she 
is old is both morally and legally impermissible. Such treatment should not be with-
held or withdrawn on the basis of patients’ age alone or their quality of life. 
Decisions need to be made on an individual basis by clear, robust and transparent 
procedures [41]. Older competent patients should be encouraged to participate in 
decision-making, taking into consideration their preferences, beliefs and wishes and 
having ensured that a reversible illness that impacts on decision-making, such as 
delirium, sensory impairment, pain and tiredness, is treated [45]. In the case of 
incompetent patients, such decisions should be made in their best interests having 
consulted (within the limits of confidentiality) friends, family, carers and advance 
care planning [45]. Decisions to withhold treatment should be made by experienced 
senior personnel after careful assessment of the benefits, risks and burdens of treat-
ment based on the best available qualitative information [41].

Decisions to withdraw or withhold life-prolonging medical treatment are among 
the most difficult a doctor can make in the face of prognostic uncertainty. Decisions 
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must be made on a case-by-case basis, keeping in mind that each case is unique, 
while age or race must never be used to qualify these decisions. Also withholding 
specific medical care from older patients because of financial motives is not accept-
able. However, it has been argued that it may be appropriate to consider the overall 
costs and potential benefits to the individual patient, the family and the society [46]. 
EPs must use their best judgement to ensure good medical practice and evidence- 
based decision-making to underline decisions about life-sustaining treatment for an 
older patient.

Withholding or withdrawing life-prolonging futile medical interventions helps an 
already dying patient to achieve a peaceful and dignified death and must be distin-
guished from euthanasia and physician-assisted suicide. The primary goal of with-
drawing life-prolonging treatment is not to bring about the death of the patient but 
not to prolong unnecessary suffering and death as a result of medical intervention. 
When certain interventions are withheld, special efforts should be made to maintain 
effective communication, comfort, support and counselling for the patient, family 
and friends [47]. Withholding or withdrawing life-prolonging treatment does not 
imply that the patient will receive no care. It should be clarified to patients and their 
families that it is a change in focus towards palliative care with the alleviation of 
suffering and of distressing symptoms and with supportive measures that ensure 
that the rest of the patient’s life is as comfortable as possible. It is essential that these 
discussions are recorded in the medical records.

27.2.3  The Principle of Beneficence

The principle of beneficence is not simply the opposite of non-maleficence but a 
self-evident and widely accepted goal of medicine. It refers to the moral obligation 
to act for the benefit of others. The meaning of this principle for health-care provid-
ers is that they have a duty to take positive steps to “do good” for the benefit or 
well-being of patients but also to refrain from harming them [8f]. This principle has 
been at the very heart of medical ethics since the time of the Hippocratic Oath, 
which expresses the obligation of the oath taker to act “for the benefit of the ill in 
accordance with his ability and judgment” [48].

Emergency physicians have a moral obligation to attempt to provide benefits to 
their patients by responding promptly to acute illnesses and injuries in order to pre-
vent or minimise pain and suffering, loss of function and loss of life [2]. During 
emergencies, health-care professionals are always obliged to provide the best care 
under the circumstances by balancing the benefits and risks of a medical interven-
tion [38]. This action could be considered as “paternalistic”, even if the doctor acts 
from a benevolent spirit in providing beneficent treatment that in his/her opinion is 
in the best interests of the patient but without consulting the patient or by overriding 
the patient’s wishes. Nevertheless, there is a clear situation in emergency medicine 
where the principle of beneficence is given priority over the principle of patient 
autonomy. When the patient is incapacitated by the critical nature of accident or ill-
ness, the EP presumes that the reasonable person would want to be treated 
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aggressively, and therefore he/she intervenes by stopping the bleeding, fixing the 
broken part or suturing the wounded.

A significant problem in the ED common in patients of all ages, but especially in 
those older than 70 years, is the under-treatment of pain. This is mainly because of 
misconceptions about the ageing process and the side-effects of pain therapy. 
Improvement of pain relief for older adults is the moral duty of emergency care 
personnel, who have the duty to benefit their patients by “doing good” through 
effective pain assessment and management and by preventing harm from the adverse 
effects of the under-treatment of pain [49].

27.2.3.1  Patient Confidentiality
Patient confidentiality is an important element of the physician–patient relationship 
since the Hippocratic Oath when the oath taker vowed that “whatsoever I shall see 
or hear in the course of my profession … I will never divulge, holding such things 
to be holy secrets” [48]. In health care, the term confidentiality refers to the protec-
tion of patient information from unauthorised disclosure to anyone not directly 
involved in the patient’s care and treatment [50, 51]. Doctor’s confidentiality is a 
promise rooted in tradition, law and medical ethics and an essential element of the 
patient’s right to autonomy and the physician’s duty to “do good”. It is part of the 
personal contract between the physician and the patient and the keystone of medical 
as well as emergency care [50]. EPs by protecting the privacy of their patients and 
the confidentiality of patient information they respect the principle of beneficence [2]. 
A therapeutic alliance should exist between the emergency physician and the 
patient. There should be fidelity, trust, confidentiality and protection from intended 
harm. The patients’ health and even their lives could easily be at stake without the 
premise of the confidential relationship. However, there may be times when this 
bond has to be broken when the need for confidentiality may conflict with the need 
to protect other members of society [52].

Confidentiality encompasses respect for the privacy of vulnerable older persons 
who cannot choose or exercise control. Sick older emergency patients are in a depen-
dent relationship, forced to trust EPs to protect their interests through competence, 
informed consent, truthfulness and maintenance of confidentiality of the health infor-
mation [2]. EDs should develop methods of ensuring confidentiality for all patients. 
In the case of a person who is legally or physically incapable of acting in his or her 
own interest, disclosures may be made only to the extent necessary to protect the best 
interests of the patient [50]. When patients have been treated in the ED after an 
assault or another violent incident, the EPs should ascertain that they get the patient’s 
consent before disclosing to the police or other authorities the information sought 
and that they prevent unauthorised persons from viewing patient’s records [51].

27.2.4  The Principle of Justice

The principle of justice is related to fairness, equality and equity. In medicine, it 
requires that each patient is treated fairly, respectfully and competently and that the 
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use of resources (particularly scarce or expensive) is fair and just for all patients 
who may need them, without unfairly benefiting one group over another [3, 52].

Justice in emergency medicine requires that EPs are the advocates of both the indi-
vidual needs of patients and the societal need for universal access. They have to balance 
the burdens and benefits, the obligations of society to the individual on the one hand 
and the obligation of the individual to society on the other. Along these lines, they must 
decide how to triage, whom to refer, which are the limits of technology and how to 
resist the demands of persistent patients regarding inappropriate tests or treatments.

27.2.4.1  Fairness of Treatment of Older Subjects
The principle of justice requires fair opportunity in life so that no person should be 
denied social benefits on the basis of undeserved disadvantageous properties [8h]. 
Unfortunately, there is no consensus about what constitutes a just and fair method 
of balancing the preferences and requirements of individual patients against the 
diverse needs of society [53]. Aristotle argues that “when the whole has been divided 
into two halves, people then say that they ‘have their own’, having got what is equal; 
this is indeed the origin of the word ‘dikaion’ (just)” [54].

If justice is a concept about treating people fairly, then it is prudent to wonder 
what it means to be “fair”. Which are the criteria on which a morally fair decision is 
based? Decisions must not be made on assumptions based solely on criteria such as 
advanced age, unrelated to the severity of acute and chronic illness, disability or a 
subjective view of a person’s quality of life. The decision-making process for fair 
treatment or care of older patients should not be emotional or subjective but should 
be objective and non discriminatory subsequent to careful assessment of the patient’s 
medical needs. Although a specific treatment theoretically might offer benefit, it does 
not follow that it will always offer the same benefit to all patients. The effect varies 
according to individual circumstances. It is important when trying to form a decision, 
to raise the question on who is going to be affected by the decision made and whether 
this decision implicates a suboptimal management of other patients.

Applying justice within the ED is often challenging and requires constant vigilance 
to ensure that objectives are fair, while at the same time it is guarding patient autonomy, 
particularly, of older vulnerable patients. It is possible that a high degree of incapacity 
and increased vulnerability may result in a lack of distributive justice. Even if they are 
treated equally, older fragile patients can be treated unjustly. The EP’s responsibility is 
to optimise outcomes by guarding the good of patients who are, for example, mentally 
ill or demented and who do not possess the capacity to know their best interest.

27.2.4.2  Equitable Allocation of Finite Resources in the ED
Justice, more specifically understood as distributive justice, refers broadly to the 
distribution of all rights and responsibilities in society [8g]. In medicine, distribu-
tive justice implies that health-care professionals have a duty to distribute limited 
health resources equally and as fairly as possible, without discrimination, with the 
requirement that each individual is able to obtain, in practice, the care available 
[38]. The principle of justice recognises that health-care provision is a need and that 
allocation of resources should be based on the best possible outcomes.
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The distribution of health resources is distinguished between macro- and micro- 
allocation depending on the level of decision-making authority that is of the society 
or of the individual doctor. In the macro-allocation level, access to emergency medi-
cal care in most countries is a fundamental right that is available to all who seek it. 
In the micro-allocation level, EPs have the difficult duty to reconcile the increasing 
scarcity of resources with the goal of equitable access to health care to all patients 
with acute illness or injury regardless of age, gender, race, religion, nationality or 
other properties [2].

In the ED, a common procedure in which the principle of distributive justice is 
applied is triage. When in a crowded ED or in a disaster, many patients simultane-
ously need medical attention, and the medical personnel cannot attend to all at the 
same time, the rule is to serve persons whose condition requires immediate attention, 
so that they do not deteriorate, while others, whose condition is not as serious and are 
stable, may be deferred. Triage involves micro-allocation decisions that distribute 
diagnostic and treatment resources in a timescale without compromising quality and 
without giving priority to one patient over another. In contrast, macro-allocation 
involves broad policies in public health to distribute resources across populations 
and, hence, improve the quality of life for many emergency people.

The principle of justice for the allocation of emergency health-care resources towards 
older patients involves decisions about their needs on an individual basis. How this prin-
ciple shall be applied wisely to their individual needs must be left to the prudence of 
each doctor. It is one of the toughest decisions EPs have to make, while at the same time, 
they try to optimise the outcome for individual patients. The quality of life judgements 
based on prejudices against age, ethnicity, mental status or socioeconomic status should 
not be used, explicitly or implicitly, as the basis for rationing medical services in the ED.

Some groups suggest that it makes little sense to prolong the lives of old patients 
with increasingly failing health and co-morbidities and deprive younger generations 
of resources that might actually benefit them. In this respect, advance care planning 
can play a significant role in avoiding costly futile medical interventions that pro-
long life [28]. However, the use of any age-weighting approach that gives less value 
to benefits for older than for younger persons is charged as unjust age discrimina-
tion. It fails to treat old people with the same concern and respect accorded to other 
candidates for care, and it constitutes unfair discrimination on the grounds of life 
expectancy, in short, ageism [55]. Age-related allocation of resources is not a moral 
decision. Older patients should have equal access to treatment regardless of age. 
Ethical decisions should be free from ageism and should be made without regard to 
resource constraints and discriminatory practices [14].

27.3  Ethical Issues in Emergency Care for Older Patients

27.3.1  End-of-Life Decisions for Older Patients in the ED

Patients who are approaching the end of their life need high-quality treatment and 
care that support them to live as well as possible until they die and to die with dignity. 
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The Council of Europe defines the end-of-life situations as “those in which a severe 
deterioration in health, due to the evolution of a disease or another cause, threatens 
the life of a person irreversibly in the near future” [38]. The UK General Medical 
Council’s (GMC) definition of patients “approaching the end-of-life” is more spe-
cific and includes those “whose death is imminent from a sudden acute crisis in their 
existing condition or life-threatening acute conditions caused by sudden catastrophic 
events” or are “likely to die within the next 12 months from advanced, progressive, 
incurable conditions, or general frailty and coexisting conditions” [42].

It is recognised that vulnerable older patients with complex needs frequently 
receive a poorer standard of end-of-life care. For these patients who are approaching 
the end of their lives, this is an ethically unique challenge. Doctors need to be aware 
of the communication, legal and ethical issues around end-of-life care, including 
advance directives. They have a responsibility for outlining all options, informing 
the patient and other relevant parties and maximising the capacity of the patient to 
deal with the information and make their choices. When the patient lacks capacity, 
the doctor will work with others who may have legal authority to decide for the 
patient or consult the patient’s advance directives, decisions or refusals. Where 
agreement cannot be reached, advice or a second opinion should be sought, and this 
may lead to a resolution. The key aspect of the treatment and care towards the end- 
of- life is the centrality of the patient, rather than the doctor alone, in making deci-
sions [42]. However, relatives without the required medical knowledge and expertise 
should not be expected to make such end-of-life decisions. Their decision process at 
an already difficult time may be altered by emotional reactions and possibly even by 
personal interest. These final decisions must rely mostly on the doctor in charge, in 
consultation with members of the medical team [44].

The Royal College of Emergency Medicine (RCEM) advocates that a senior EP 
should be involved with and be responsible for every patient requiring end-of-life care 
in an emergency so that a ceiling of treatment in the ED is set that gives most overall 
benefit and is least restrictive of the patient’s future choices. EPs should assess com-
petence and involve patients at the end of their life and their families as much as pos-
sible with making decisions about their care wherever possible and appropriate [17]. 
Advance care planning assists in identifying and respecting a patient’s wishes about 
end-of-life care and improves such care from the perspective of the patient and the 
family. The benefits of advance care planning for older patients include preparation 
for end-of-life care and death, avoidance of prolongation of dying, strengthening of 
personal relationships, relieving burdens placed on family, and the informal commu-
nication of future wishes [56]. The older like other groups of society are worthy of 
value, respect and basic humane and compassionate care at all times.

Any discussions EPs have with patients regarding future care, which could 
assist with end-of-life care planning, should be clearly documented and communi-
cated to the patient’s general practitioner, care home or admitting hospital team. 
Before discharged from the ED, old patients nearing end-of-life should have a 
resuscitation decision made. It is also considered best practice if the ED is involved 
in the planning and organisation of services to enable patients to be discharged for 
care at home [17].
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27.3.2  Resuscitation of Older Patients

Ethical issues are an integral part of the resuscitation process. Many health-care 
providers often encounter moral adversity in situations of resuscitation of older 
patients because of the historical knowledge of poor outcomes [57]. The appropri-
ateness and effectiveness of resuscitation among different age groups in the emer-
gency medicine setting is covered by controversies. Survival rates have been 
reported to be highest for patients less than 60 years and to decrease in old age [58]. 
However, age alone is not a valid criterion to decide whether a patient is a suitable 
candidate for CPR and to determine its success rate. The decisive factor is the co- 
morbidity that may accompany advancing years [59, 60].

Old age is associated with an increasingly lower short-term survival rate after an 
out-of-hospital cardiac arrest. Survival to hospital discharge was 8% for those aged 
65–79, 4% for those 80–89 and as low as 2% for those ≥90 years [61]. In older 
resuscitated comatose patients, the 30-day mortality increased with age, reaching in 
numbers their age in years. After out-of-hospital cardiac arrest, patients aged 80 or 
more had a twofold decrease in survival to hospital discharge compared with the 
reference group aged 50–59 years. The survival was dismal only in the age group of 
those older than 90 years when the rate of successful resuscitation to be alive at 
discharge approached zero [62]. These data support the fact that out-of-hospital 
resuscitation of people up to the age of 90 years is not associated with a dismal 
outcome, and therefore resuscitative efforts must not be withheld from the older 
because of concerns of ineffectiveness.

After in-hospital resuscitation, survival to discharge was about 20% in those 
aged 65–69 years, declining with advancing age to about 10% in those aged 90 years 
or more [63]. Increasing age was also associated with lower 1-year survival after 
in-hospital resuscitation. In a retrospective cohort study on older patients discharged 
alive after CPR, the 1-year survival was 63.7, 58.6 and 49.7% among patients 
65–74, 75–84 and ≥85 years of age, respectively. The neurological outcome of the 
older survivors of cardiac arrest was good, with 95% having a cerebral performance 
category score of 1–2 on discharge from ICU and 72% at hospital discharge [64]. In 
a retrospective review that looked at the characteristics of geriatric hospitalised 
patients, it was determined that selected patients, as those with cardiac arrest from a 
primary VT or VF arrhythmia or with respiratory–hypoxic arrest, may benefit from 
a short resuscitation attempt [65]. The data from in-hospital cardiac arrests suggest 
that biological age is less important than physiology and other risk factors when 
estimating prognosis. The patients at increased risk of poor outcome from a pulse-
less cardiac arrest were those with significant morbidity or numerous chronic pre- 
existing conditions and/or interventions in place [66].

27.3.2.1  Family-Witnessed Resuscitation in the ED
Witnessed resuscitation is the process of cardiopulmonary resuscitation in the pres-
ence of family members. The principle of beneficence necessitates that ED person-
nel considers how they are treating the close relatives of an old patient during 
resuscitation or an intervention, whereas concern has been raised about a potential 
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breach of patient confidentiality [24]. Since the early 1980s, when this practice first 
appeared, there is wide variation in hospital policies to facilitate this process in the 
European countries [33]. It is also an ongoing debate about the benefits, or harm, of 
this practice among emergency care providers [67, 68].

Studies assessing clinicians’ attitudes towards family presence during resuscita-
tion have revealed little enthusiasm and concern with this practice related to the 
patient’s traumatic injuries, the ethics of witnessed resuscitation, its medicolegal 
implications as well as the resident’s training [67, 69, 70]. When surveyed, a sub-
stantial number of emergency providers reported negative experiences with family 
presence and in addition failure to observe any positive value [69]. However, it was 
found that prior experience of health-care providers with family presence was a 
significant predictor of their support for family presence [68]. Another survey from 
the UK showed a wide difference in responses among nursing and medical staff, 
with a positive attitude to witnessed resuscitation among nursing staff, but lesser 
support mainly from junior medical staff [71].

More recently, accumulating evidence suggests that family presence during end- 
of- life resuscitative efforts could be beneficial and would contribute to an increas-
ingly open attitude and appreciation of the autonomy of both patients and relatives 
[13]. Several surveys note positive reactions from family members who express 
their wish to be present during a resuscitative attempt. Family members have 
reported that being at a loved one’s side in the course of critical end-of-life care 
helped them to adjust to the death of their loved one and that saying goodbye during 
the final moments of life was comforting [67]. They exhibited less anxiety and 
depression compared with family members who were absent. They also had a sense 
of being included rather than excluded, which helped to strengthen their relation-
ship with the doctor. Moreover, family members observing resuscitation efforts 
were able to view the major efforts, organisation and skill involved and that every-
thing possible was being done for their loved one [70]. Family presence also main-
tains family–patient connection and removes uncertainty regarding what is 
happening to the patient during the resuscitation. However, this practice does pre-
sume that an experienced member of staff should facilitate and support the bereaved 
relatives during the resuscitation attempt [46, 72].

Current practice in emergency medicine about witnessed resuscitation is chang-
ing, as humane considerations outweigh potential ethical concerns, influenced by 
education of the patient, family and caregivers, as well as better awareness of 
patient rights [13, 67]. Both the European Resuscitation Council and the American 
Heart Association recommend the presence of family members, based on the ben-
efit gained by them and the lack of harmful effects brought about by their being 
present during resuscitation [46, 73]. However, a recent survey in 31 European 
countries of ethical practices during resuscitation including family presence 
revealed a wide diversity between countries, possibly attributable to country spe-
cific, differing health-care policies and caregiver attitudes [33]. There is an obvious 
need for harmonisation of legislations and of education-based interpretation and 
routine application of the principles of bioethics. Therefore, ERC emphasises the 
need of appropriate education of the resuscitation team of how to deal with the 
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presence of family by communication training and simulation scenarios on organ-
isation and determination of roles of persons dedicated to supporting the family. 
This will pave the way to the widest possible consensus on ethical practices, 
including family presence, during resuscitation [13].

27.3.2.2  Do Not Attempt Resuscitation (DNAR) Orders for  
Older Patients

The decision to issue an order “do not resuscitate” (DNR) or “do not attempt resus-
citation” (DNAR) is a medical order, with profound ethical implications, to forgo 
basic cardiac life support in the out-of-hospital setting and advanced cardiac life 
support in the in-hospital setting [74]. Emergency physicians should honour DNAR 
orders and other end-of-life orders when there are appropriately executed and 
express the patient’s treatment preferences [2]. Since the onset of a cardiac arrest 
does not permit deliberative decision-making, all DNAR decisions must be made 
in advance and discussed with the patient, his/her family or a designated represen-
tative if the patient lacks capacity [38]. However, in emergency settings, it is not 
always feasible to make DNAR decisions in advance. When patients entering the 
hospital are unconscious or incapable of expressing their own opinions, it is appro-
priate to make initially the decision, which appears to be in the best interest of the 
patient [60].

A decision not to treat or resuscitate, because the risks outweigh the benefits, 
should be made by a senior doctor in collaboration with members of a multi- 
professional team and only after careful consideration of all the relevant factors to 
the patient’s current situation [17, 75]. Such factors, according to the Guidance from 
the British Medical Association and the UK Resuscitation Council, are related to the 
likelihood of restarting the person’s heart and breathing and restoring circulation for 
a sustained period, the anticipated level of recovery after successful CPR without 
neurological deficit or cardiac failure, the restoration of heart beat and breathing 
without satisfactory mental capacity or restoration of consciousness, the known or 
verifiable wishes and values and advance directives of persons who lack capacity, 
and the patient experiencing continuing and intolerable or unacceptable pain or suf-
fering [72]. Afterwards, the doctor should proceed with a documented discussion of 
his decision with the patient (unless he/she refuses such discussion), or with family, 
or a surrogate decision-maker of the patient, who lacks capacity. Failing to involve 
a patient or his family at the time of writing a DNAR order, the doctor breaches 
Article 8 of the European Convention on Human Rights [76, 77].

The utilisation of DNΑR orders involves the application of the ethical principles 
of patients’ autonomy and doctors’ beneficence. The exercise of these principles 
might be in conflict if doctors deny patients’ autonomy by not asking them about 
CPR preferences, even though studies have demonstrated that many older patients 
prefer CPR [78]. When the doctor makes such a medical decision, he/she informs 
the patient compassionately, seeking patient understanding of that medical deci-
sion based on the limits of medicine [79]. On the other hand, a patient cannot 
demand CPR if the treating clinician thinks the treatment is futile. In this case, the 
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patient should be offered a second opinion by a senior doctor [60]. The doctor 
should make clear that DNAR orders only apply to CPR and that not attempting 
CPR does not mean giving up other treatments such as pain relief, medicines or 
nutrition; neither this is a reason for withdrawing or withholding other treatments 
[60]. The patient should be reassured that he/she will not be ignored or abandoned 
but rather that the intent is to protect the patient from harm and to maximise com-
fort and quality of life [39].

A survey on EP’s practices found that most EPs attempt to resuscitate patients in 
cardiopulmonary arrest, regardless of reported poor outcomes, with the exception of 
the cases with available legal advance directive. Even then, the compliance of EPs 
with the directives may be variable, dependent upon the clinical circumstances. The 
decisions of many EPs regarding resuscitation are based on concerns of litigation 
and criticism, rather than on professional judgement of medical benefit [30].

27.3.3  Older Abuse

Over the past decade, older abuse has been increasingly recognised as a persistent 
and growing global problem with serious consequences for the health and well- 
being of old vulnerable people [80]. The World Health Organization Toronto 
Declaration on Older Abuse defines older abuse as “a single, or repeated act, or lack 
of appropriate action, occurring within any relationship where there is an expecta-
tion of trust which causes harm or distress to an older person” [81]. Older abuse 
may take various forms such as physical abuse with the intention of causing physi-
cal pain or injury, psychological or emotional abuse with the intention of causing 
emotional pain, sexual assault, financial or material exploitation, and intentional or 
unintentional neglect [80, 81]. A systematic review of studies measuring the preva-
lence of older abuse or neglect among the general population found that over 6% of 
older people reported significant abuse in the last month; nearly a quarter reported 
significant psychological abuse and a fifth neglect [82]. At the same time, older 
abuse is independently associated with shorter survival, as well as with significant 
morbidity and premature mortality in older adults [23, 80].

The World Health Organization declares that “older abuse is a violation of 
Human Rights and a significant cause of injury, illness, lost productivity, isolation 
and despair” [83]. The health implications of older abuse are an increasingly impor-
tant issue for both society and the ED. Detection of and intervention in older abuse 
is crucial to the well-being of older patients. Very often older abuse is underreported 
due to fear, shame, guilt or cognitive problems [84]. Therefore, detection can be 
difficult and the problem to remain underestimated. The ED is the first point of 
contact of the abused subject with formal services [85]. Older victims who have had 
“accidents” resulting from neglect, self-neglect or physical abuse are likely to seek 
care in an ED. Emergency physicians are in an ideal position to diagnose and inter-
vene in suspected cases of older abuse. They must be alert to the possibility of older 
abuse and be aware of how to identify it and therefore minimise the impact on older 
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people [82]. Older persons who have been abused are inherently vulnerable due to 
physical or cognitive decline or conditions imposed by the family or the community. 
Therefore, building up rapport with a non-judgemental, direct approach, giving par-
ticular attention to verbal and non-verbal cues, is essential to allow these persons to 
disclose [85].

Emergency care professionals can assist with the screening, reporting, interven-
tion and prevention strategies. Early detection and interventions, such as effective 
treatment of actual underlying issues, providing community-based services and 
appropriately involving family, may help delay or prevent older abuse. Recognition 
can be improved through education and use of resources in a multidisciplinary envi-
ronment. A standardised screening for frailty, cognitive or functional impairment 
should be instituted in the ED to help detect risk factors for older abuse. Decision- 
making capacity is the cornerstone for the assessment of any cases of older abuse, 
in addition to balancing the ethical principles of autonomy and beneficence. 
However, capacity is not often completely present or completely absent. It is a gra-
dient between the issues in question and the older person’s ability to make these 
decisions [23]. It is beyond doubt that “confronting and reducing older abuse 
requires a multisectoral and multidisciplinary approach” [81].

27.3.4  Dementia in Older People

Dementia gives rise to many ethical issues affecting the individuals with dementia 
themselves, their close family and friends providing a lot of support, as well as 
society as a whole [86]. The ethical issues that arise in the context of dementia are 
associated with the increasing numbers of people affected by dementia, primarily 
because of the number of people living into old age. The Nuffield Council on 
Bioethics defines “dementia” as a “collection of signs and symptoms such as mem-
ory and communication problems, changes in mood and behaviour, and the gradual 
loss of control of physical functions …as a result of the progressive degeneration of 
nerve cells” [86].

The ethical issues of the emergency care of vulnerable aged patients with demen-
tia refer to both their autonomy and their well-being. Autonomy is not simply related 
to their ability to make rational decisions. It involves supporting them in maintaining 
their sense of self and expressing their values. Well-being includes more objective 
factors such as their level of cognitive functioning [86]. Respecting autonomy 
becomes complicated in cases of older patients with dementia presenting to the ED 
with an acute problem. Individuals with impaired, fluctuating or questionable cogni-
tive status, and those with mild and moderate dementia, may retain sufficient cogni-
tive capability to make some, but not necessarily all, health-care decisions. It is 
important not to assume a priori that patients with a diagnosis of dementia and other 
chronic cognitive disorders have limited capacity to comprehend and make deci-
sions. The progression of cognitive functional decline varies tremendously between 
early and advanced stages of dementia and also between individuals. EPs should 
seek direct discussion and as much additional evidence on the patient’s cognitive 
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capacity and not rely on charts or mental test scores. Another moral dilemma is gen-
erated from research on highly vulnerable patients with dementia when their deci-
sion-making capacity is seriously compromised. In particular, their capacity to give 
valid consent to a request that they serve as research subjects is questionable, at best.

The aged frail subjects with dementia might be at risk for being assigned low 
priority in the allocation of services in the ED. The stigma, which still persists about 
dementia, may lead to difficulties and delays in the access of emergency services. 
When decisions about resource allocation are made, the dementias should be con-
sidered as diseases or illnesses in just the same way as are, for example, the various 
forms of cancer. There should be no fundamental difference between the problems 
that arise as a result of dementia and, for example, responding to pain in cancer or 
mobility difficulties in arthritis [86]. Communication by people with dementia, as 
well as their ability to comprehend communication, given their potential vulnerabil-
ity, can be difficult. Consequently, it is particularly important that every effort 
should be made to provide a supportive environment in the ED that promotes com-
munication during therapeutic interactions and helps them to maintain their auton-
omy as much as possible [85].

27.4  Ethical Considerations for Emergency Research 
on Older Patients

The international declarations and conventions on research emphasise the ethical 
principles that should govern research on human subjects [87, 88]. They include 
respect for the autonomy of the research participant—or his or her legal representa-
tive—to give a free and informed consent prior to the initiation of research, benefi-
cence in maximising the benefits and protecting the welfare and privacy of subjects 
and patients and non-maleficence in avoiding harm, and justice in the equitable 
distribution of the benefits and burdens of research [2, 89].

Informed consent is the centrepiece of the protection of human subjects during 
research. The Nuremberg Code of research ethics—published in 1947 following the 
Nazi medical experiments—clearly states that “the voluntary, well-informed, under-
standing consent of the human subject in a full legal capacity” is absolutely essen-
tial [90]. Informed consent for research is a process by which a subject voluntarily 
confirms his or her willingness to participate in a particular clinical trial, after hav-
ing been informed of all aspects of the trial that are relevant to the subject’s decision 
to participate [17].

In emergency medicine, the issue of informed consent for conducting research in 
human subjects is a major issue. Emergency patients, including vulnerable groups, 
are acutely ill and commonly in a critical, life-threatening condition which appears 
suddenly and unexpectedly, for which often neither the patient nor the family mem-
bers have been able to prepare. Recruitment in a clinical trial, providing information 
and asking for consent may take time, postpone the initiation of treatment and put 
the patient’s life in jeopardy. The risk of irreversible damage, as the consequence of 
time delays to seek consent, is unacceptable. Not requesting consent before a 
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clinical trial is also contradictory. A person should not be forced to participate in a 
trial against his or her will. Doing good and avoiding harm and respecting the 
autonomy of the patient are factors which are in conflict in the context of emergency 
medical research [91].

Several solutions have been adopted for meeting the requirements for informed 
consent for research in the ED. Legal representatives (proxies) can give consent 
before inclusion in the research; the patient’s and/or proxy’s consent can be deferred 
for some time or consent can even be waived. An independent physician can give 
his/her consent for inclusion in a clinical trial, or patient/proxy consent can be pre-
sumed [92]. The Royal College of Emergency Medicine advises that in an emer-
gency initially no consent or an oral consent can be obtained, with full written 
consent obtained later [17]. However, the responsibility for the safety and welfare 
of research subjects ultimately rests with the principal investigator, who shares with 
the research institutions the responsibility to protect research subjects [2].

Patients, who are critically ill or injured and unable to provide meaningful pro-
spective informed consent because of their current life-threatening condition, are 
vulnerable and not sufficiently able to comprehend information, to deliberate and to 
make decisions about participation in research. These patients require additional 
protections, beyond those for research subjects who can speak on their own behalf 
[2]. The Declaration of Helsinki clearly accepts that “medical research with a vul-
nerable group is only justified if the research is responsive to the health needs or 
priorities of this group and the research cannot be carried out in a non vulnerable 
group”. In addition, this group should “stand to benefit from the knowledge, prac-
tices or interventions that result from the research” and that “vulnerable groups and 
individuals should receive specifically considered protection” [88]. Research in 
emergency care needs to be carried out in such a way that both the needs of society 
and the rights of the individual are protected. Emergency physicians involved in 
research must consider the dignity, rights, safety and well-being of research partici-
pants and must respect the diversity of human culture. They must also have a good 
understanding of the principles of informed consent, of adverse event reporting and 
of using detailed documentation [17].

To conduct ethically sound emergency research, investigators must take appro-
priate steps to ensure that “vulnerable populations”—persons or groups with limited 
or diminished autonomy—will not suffer undue medical, social and psychological 
harm in the name of research. In fact, vulnerable populations may possess adequate 
autonomy but may lack the capacity to understand or communicate opinions regard-
ing participation in research protocols. For example, helpless older individuals are 
at risk of being exploited in ethically inappropriate ways in research, because of 
their difficulty in providing voluntary informed consent. The purpose is not to 
exclude these patients from research protocols but to ensure the ability of the par-
ticipant to fulfil the requirements of ethical research [93].

Medical research in emergencies brings up the ethical dilemmas of patient 
autonomy, beneficence, non-maleficence and justice that must be weighed against 
the need to do scientific investigations and to provide patients with scientific 
advances. These concepts should be central to protecting all human research 
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participants. Medical research in an emergency setting should always be regarded as 
an exceptional situation requiring special provisions. In the case of a critical emer-
gency, the unconscious state of the patient, the emotional stress of family members 
or the lack of time to start life-sustaining measures may often restrict the possibili-
ties of communicating with the patient or his/her representative [91]. If emergency 
medicine research is to develop and grow, these problems must be resolved and a 
framework developed that will make emergency research easy to perform while 
patients are protected.

 Conclusions

Quality emergency care for older patients must promote patient-centered care 
consistent with patients’ best interests. Decisions about the emergency treatment 
of older patients should be made on an individual basis, providing the greatest 
benefit for incompetent patients after assessment of the particular circumstances 
and the individual patient’s wishes and values. Emergency personnel should 
implement the principlism ethical framework of autonomy, non-maleficence, 
beneficence and justice to confront the ethical issues and dilemmas they are 
likely to encounter in the care of older patients. The ethical issues regarding older 
patients in the ED are related to the assessment of decision-making capacity, 
advance directives, fairness of treatment and resource allocation, end-of-life 
decisions, do not attempt resuscitation (DNAR) orders, older abuse, and demen-
tia. The human rights of this vulnerable ageing population should be protected by 
ensuring that treatment should not be prolonged when it has ceased to provide a 
clear benefit for the patient. However, such decisions should be carefully thought 
based on the best scientific evidence available and the patient’s best interests.
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