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Dedication—Prof. Peter Crome

Peter Crome has worked in the National Health Service, academic institutions, 
and professional bodies since 1970. He has led the development of clinical and 
academic geriatric medicine in local, regional, national, and international are-
nas. As head of Keele Medical School, chair of the Geriatrics Committee of the 
Royal College of Physicians, president of the Section of Geriatrics and Geron-
tology of the Royal Society of Medicine, secretary general of the Clinical Sec-
tion of the International Association of Geriatrics and Gerontology, and 
president of the British Geriatrics Society, he has given strategic direction to the 
development of geriatric medicine nationally and internationally.

Peter has inspired a generation of geriatricians by promoting clinical excel-
lence, bringing a research ethos into every aspect of clinical practice, and 
encouraging others to develop a wider vision and positive approach. His influ-
ence has been pervasive. Through the Master’s degree in Geriatric Medicine he 
founded at Keele University, academic seminars and conferences, and mentor-
ing of students nationally and internationally, he has shaped a generation of 
geriatricians. As president of the British Geriatrics Society, he has been instru-
mental in changing the clinical specialty of elderly care into the academic disci-
pline of geriatric medicine.

The chapters in this book are inspired by Peter’s interests and are written by 
experts in the field in celebration of his work. They reflect Peter’s wide influence 
within the specialty of geriatric medicine and the impact that he has had upon it. 
His research includes publications on pharmacokinetics in older people, stroke, 
dementia, involvement of older people in clinical trials, addiction, mental health, 
pain, and frailty, with seminal papers and book chapters in all of these fields. His 
interests have not just been theoretical. He has carried his studies through into 
improvements in clinical practice, undergraduate and postgraduate education, and 
policy implementation. Peter is not only an incisive thinker; he also has the ability 
of making things happen in complex circumstances and difficult situations.

No one who knows Peter can fail to appreciate his optimism, realism, humour, 
unfailing humanity, and his broad smile. However, most of all, he is a devoted 
doctor, a trusted colleague, and an intuitive mentor, always eager to be support-
ive and inclusive.

With all of Peter’s admirers it would have been possible to fill this book sev-
eral times over. As it is, the chapters collected here will stand as a token of the 
affection and esteem in which he is held by all of his friends and colleagues.





Preface

While it is fashionable to lament the perceived future adverse impacts of 
increasing longevity on society, health care provision, and social services, 
such doom may be misplaced, as increased longevity is a consequence of bet-
ter health, and life years gained may be productive and contented. While the 
recent increase in retirement age can be seen as a purely economic expedient, 
it also reflects the realities of better health in older people. Nevertheless, 
towards the end of life, at whatever age this occurs, frailty, memory loss, pain, 
and multimorbidity are likely to remain problems encountered in years to 
come as they are now. Evidence on the effectiveness of preventative and ther-
apeutic interventions is increasing rapidly, and approaches to treatment of 
the older person are changing apace. With more age-related problems 
becoming treatable or preventable, simply caring for the elderly is no longer 
an option.

More than in any other specialty, the way the service is delivered and how 
support is provided in the community are important determinants of health 
and quality of life in this population, and new models of care are being 
developed.

This book will give the reader a grounding in current thinking in geriatric 
medicine, highlight the research which has led to changes in management strat-
egies, point to key sources of up-to-date information on the topic, and probe 
into questions that still remain to be answered.

The contributors to the book are leading UK specialists in their subject areas. 
Chapters are written in a concise and economical style that conveys the latest 
evidence-based practice in the treatment of older people along with expert 
interpretation of the research literature from a specialist’s perspective. Learning 
points and illustrations are provided where relevant, as well as up-to-date refer-
ences for further material, including useful websites.

The book is an easily accessible reference tool for a broad cross section of 
health professionals who manage older patients in both primary and secondary 
care, such as geriatricians, general practitioners, nurses, therapists, and clinical 
researchers, as well as specialists in pain, stroke, dementia, and palliative care 
services. The topics and issues raised will be of particular interest to profession-
als involved in the development of health and community services for older 
people.



viii PREFACE

What emerges is the complexity of the care of older people requiring collabo-
ration between multiple agencies along with integration of services under-
pinned by robust channels of communication. Good quality clinical trials are 
increasingly providing us with effective interventions to treat many of the con-
ditions of old age. Such advances need to be used to influence care provision at 
the level of policymakers. In addition, legal and physical infrastructures associ-
ated with the provision of care of older people, such as access to services and 
treatments, require updating and enhanced inclusivity. This book is both a 
guide to best practice and a manifesto for further improvements of evidence-
based medicine for the older person.

Frank Lally and Christine Roffe
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Chapter 1

From gut feeling to evidence 
base: drivers and barriers  
to the development of health 
care for older people

Paul V. Knight

◆	 Major advances in medicine, policy, and services for older people have 
been made over the past 50 years.

◆	 The numbers of older people in the UK and elsewhere are increasing and 
will continue to do so.

◆	 This increase has concomitant sociological, medical, and economic chal-
lenges that need to be met because they affect the provision of services at 
all levels.

◆	 These challenges are occurring at a time when resources are becoming 
scarcer and budgets shrinking.

◆	 Governments are faced with orchestrating infrastructure and policy in 
this demanding and complex scenario.

◆	 Managers are attempting to do more with less.
◆	 Clinicians and other medical professionals are trying to base treatments 

on sound evidence-based strategies.
◆	 There is recognition of the need to include older people and the general 

public in these processes.
◆	 Research may provide us with information that can help resolve these 

problems.

Key points
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1 The emergence of geriatric medicine
Prior to the NHS, illness and disability of older adults of average or low wealth 
was largely met by local authority provision. Only acute illness preceded by rea-
sonable good health would have reached the ‘proper hospitals’ in the voluntary 
and charitable sectors, including the teaching hospitals. With generally poor 
housing stock, and little more than family and other informal care to fall back 
on in the community, institutionalization was a much more common outcome 
than it is now. The National Health Service Act 1946 was a defining event for 
older people’s care as it brought these large and poorly staffed institutions into a 
health care oriented universal service. The specialty of geriatric medicine was 
made necessary by this political act, though it needed early clinical pioneers to 
give it life.

Meanwhile the National Assistance Act 1948 empowered local authorities to 
provide accommodation for older people whose frailty, old age, or poverty ren-
dered unable to manage at home. This arbitrary distinction of health and social 
care was set down in law, and remains a challenge to the provision of a flexible 
yet holistic approach.

2 Older people’s medicine into the mainstream
The initial focus of geriatric medicine was people with ongoing disability, most-
ly in long-stay NHS hospitals inherited from local councils. The buildings often 
previously served as workhouses. The changes from the 1950s to the 1980s can 
be summarized as follows:
◆	 Application of conventional medicine to this previously underserved popu-

lation of patients rendered many able to recover sufficiently to leave 
hospital.

◆	 Early but quite basic developments in rehabilitation and devices reduced 
disability.

◆	 Organization of geographical areas under health boards (with various 
names) brought some order to the distribution of resources and the gradual 
spread of geriatricians to most areas.

◆	 Closure of worn-out buildings and the rationalization of dispersed services 
into larger district general hospitals brought geriatric medical beds into 
the  mainstream, with better access to facilities and staff, notably junior 
doctors.

◆	 Facility to admit older people directly, rather than from waiting lists or by 
transfer from other hospital departments (usually less than satisfactory 
recovery), gave geriatricians a role in their acute medical care.
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◆	 This, along with expansion of social care provision, brought about marked-
ly better outcomes and reduced hospital lengths of stay.

◆	 Closure of NHS long-stay hospitals, plus changes to statutory regulations 
enabling older people to access various forms of supplementary income, 
resulted in major expansion of the private and voluntary care home sector. 
This coincided with a general loss of NHS long-stay beds, particularly in 
England.

◆	 This privatization had the consequence of transferring medical responsibil-
ity for thousands of hitherto ‘hospital patients’ into primary and commu-
nity care, with little transfer of the commitment or skills necessary for their 
care. Thus the focus of geriatric medicine became acute hospital services, 
with dwindling capacity for day-hospital activity such as elective multidis-
ciplinary assessment.

◆	 The increasing public costs of funding care home places and domiciliary 
social support associated with inadequate assessment of disabled older 
 people led to the NHS and Community Care Act 1990. This created a 
 framework for better health and social care collaboration.

◆	 Geriatricians’ presence on the acute hospital site and better access for older 
people to higher-tech medicine resulted in many of them developing sub-
specialty skills and roles (e.g. in stroke, cardiovascular conditions, endos-
copy, and orthogeriatric rehabilitation).1

3 Demographics
When Marjory Warren published the first of her much-quoted articles in the 
BMJ in 1943 (1), she annotated no references to support her conclusions but 
drew on her personal observations of the many patients who had alighted in the 
wards of the West Middlesex County Hospital. One of the main drivers to sup-
port her assertion that a modus operandi of care was needed was the fact that 
the absolute numbers of elderly people in the population was rising and would 
continue to do so.

The numbers of people over the age of 65 years has continued to increase in 
the UK and elsewhere. The trend is set to continue according to many national 
surveys (Box 1.1). This increase in the older population carries with it socio-
logical, medical, and economic burdens that are likely to affect the provision of 
services at all levels. These challenges are occurring at a time when resources are 

1 The author gratefully acknowledges the contribution of historical background information 
(sections 1 and 2) by Prof. Finbarr Martin.
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becoming scarcer and budgets shrinking. Due to the complexity of these chal-
lenges, governments alone are unlikely to be able to deal with them. Instead 
there will likely be a need for collaboration between multiple agencies with inte-
gration of services nationally and across different disciplines at multiple levels.

◆	 ‘The UK has now reached a point where there are more people over State 
Pension age than children. By 2020, the Office for National Statistics 
(ONS) predicts that people over 50 will comprise almost a third (32%) of 
the workforce and almost half (47%) the adult population’.

Text extract reproduced from Gov.UK (2) under the Open Government 
License v2.0.
◆	 ‘The number of older Americans increased by 6.3 million or 18% since 

2000, compared to an increase of 9.4% for the under-65 population. 
However, the number of Americans aged 45–64—who will reach 65 over 
the next two decades—increased by 33% during this period’.

Text extract reproduced from Administration on Ageing USA (3).
◆	 The European population over 65 years was 17.5% in 2011 and is project-

ed to be 29.5% by 2060. ‘The share of those aged 80 years or above in the 
EU-27’s population is projected to almost triple between 2011 and 2060’.

Text extract reproduced from Eurostat (4) © European Union, 1995–2013.

Box 1.1 Ageing statistics

4 Integrated services
Governments and commentators have recognized the fact of an increasing 
population but have been perplexed as how to best deal with the increased 
 longevity of our Westernized populations. Longevity is seen as a problem rather 
than a triumph. Lately, the language has been somewhat hysterical and a sug-
gestion has been raised in some quarters that older people are being specifically 
targeted (5). A survey of health professionals across Europe showed that many, 
particularly in the UK, felt that ageing was a threat to the viability of individual 
health systems (6). Initially, geriatricians sought practical solutions to improve 
the care of older people but lacked the impetus or resources to conduct specific 
controlled trials; descriptions of successful services were published instead (7). 
This has led to a diversity of service and much debate about what seems best in 
different settings. Unlike an organ specialty such as cardiology, geriatric medi-
cine depends not only on the skill and training of its physicians, but the 
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availability of other team members and the relationship the service may have 
with social care professionals often employed and funded by different organiza-
tions. Take a cardiologist from Glasgow to Geneva and the coronary care unit 
and basis of service setup will be essentially very similar; but take a geriatrician 
from Manchester to Milan and the same will not be the case.

Physicians have realized that our systems for dealing with multimorbid older 
patients need a new paradigm (8). Not only that, but if these changes do not 
come about then hospital care, in particular, will fail (9). Geriatricians have 
endeavoured over the years to publish trial evidence that proves a particular 
system of working best benefits older people. They have coined the term com-
prehensive geriatric assessment (CGA) (10–12) to describe what happens, 
although, as CGA seems to be a black-box assessment, exactly how it acts is still 
open to debate. The benefits have been variously described until recently, when 
systematic reviews showed significant and sustained benefits for older hospital 
inpatients in a variety of acute and restorative settings when they were treated 
by a dedicated multidisciplinary team in a dedicated area. Benefits included 
reduction in mortality, reduction in nursing-home admissions, and improved 
function (10–12). Such evidence is being used to persuade policymakers and 
health service commissioners to purchase the best care for older hospitalized 
patients so that, provided certain processes are followed, it can be the same no 
matter what the geographical location.

5 Frailty and geriatric syndromes
Most organ specialists have the ability to look at treatments specifically designed 
towards a particular organ outcome; for instance, reduced cardiovascular 
events in those with triple coronary vessel disease. In geriatric medicine the 
metric of definition has been harder to grasp until the more recent descriptions 
of frailty, with proponents oscillating between phenotypic and index methods 
of identification (13). (See also Chapter 7.) In any event, it is clear to most geria-
tricians that frailty is our basic science and a unifying population description 
for those who would benefit most from service trials and from specific pre-
ventative interventions. Frailty also describes one of the main differences 
between geriatric medicine and organ specialties, as frailty is the non-specific 
presentation of disease which has a final common pathway of symptom com-
plexes. Frailty is often described collectively as geriatric syndromes. This leads 
the unwary into the trap of being unable to distinguish disease modification 
from the normal ageing process (14).

Bernard Isaacs coined the expression the geriatric giants or the four Is: impair-
ment of intellect (cerebral dysfunction), incontinence, immobility, and instability 
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(falls). The term giant reflects frequency and enormous burden to sufferers (15). 
The geriatric giants do not quite translate into the entirety of geriatric syndromes 
although there is considerable overlap.

6 Legislative frameworks
Although geriatricians espouse treating the whole person within a multidiscip-
linary construct this still requires the use of specific treatments for organ- 
specific illnesses. These treatments are often engineered through trials that 
specifically exclude older people (Chapter 16) and thus lead to the wrong  targets 
for treatments in that specific population (16). This has led to collaborations 
between geriatricians and organ specialists creating a more realistic view of 
what treatments can do and how they should be deployed in a frail population; 
for example, cholesterol-lowering agents (17). However, the exclusion from 
clinical trials of ‘unvarnished free-range older people’ remains an obstacle to 
the use of new pharmaceutical agents. Currently there seems little appetite in 
Europe to recognize this issue in regulatory agencies.

7 Access to facilities and treatment
Older people are known to have lower treatment rates for most forms of cancer. 
Geriatricians have used CGA as standard practice for some time. CGA improves 
outcomes for frail older people and it has now been used with some success in 
oncology. Improved outcomes have made oncologists more willing to give 
older, particularly frail older people, access to treatments. Access to treatments 
in mental health and addictions is, similarly to oncology, poor.

There is a need to be aware of the non-specific presentation of geriatric syn-
dromes and how this affects treatment outcomes. Although outside geriatric 
medicine the use of CGA is mainly used in oncology, there seems no reason 
why this approach could not be employed in many other treatment settings 
such as addiction and mental health, where access to services and outcomes can 
be equally as poor (18).

8 The utilization of the CGA approach to non-elders
The ethos of geriatricians has developed over time to ensure that the team they 
lead performs a holistic assessment, considering not only disease entities but 
also the function of the person and the environment in which they live. Some 
organ specialists are also now aware that this approach can work for younger 
patients who have complex needs. Thus the culture of geriatric medicine is sim-
ply good medicine (19).
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9 Future directions
For the future then it is important that geriatricians follow Don Berwick’s 
exhortation that we have the right patient, in the right place, at the right time. 
To this we need to add that we need age-attuned services and interventions 
proven to be effective in this demographic group.

10 Conclusion
The numbers of people over the age of 65 years has been rising for several 
 decades in the UK and elsewhere and continues to do so. This trend has attend-
ant sociological, medical, and economic burdens that present multifaceted 
challenges for care providers and governments. The complexity of these chal-
lenges will require collaboration between multiple agencies, with integration of 
services underpinned by robust channels of communication.

The situation is no less complex at the level of health care delivery and 
 physicians have realized that a new paradigm is required. Advances in service 
delivery need to be made. It has been suggested that without such advances, our 
medical systems, particularly hospital care, may fail.

Good quality clinical trials are increasingly providing us with effective 
 interventions to treat many of the conditions of old age. Even though many of 
these interventions are cheap and simple to initiate, they may bring functional 
benefits for patients as well as reductions in mortality and nursing-home admis-
sions. Such advances need to be used to influence care provision at the level of 
policymakers.

Legal and physical infrastructures associated with the provision of care of older 
people also require updating and incorporating into any new models of care. This 
is particularly so in access to services and treatments, the inclusion of older peo-
ple in clinical trials, and the involvement of patients, carers, and the public in 
planning those trials and other services.

We are still endeavouring to make progress in the battle with the ‘old’ geriatric 
giants such as incontinence and dementia as well as trying to understand the 
complexities of the potential ‘new’ giants such as frailty. However, if we are to 
continue to be successful and move forward, we need a system that is ‘joined up’ 
and future-proof in terms of the services’ long-term needs.

Websites relevant to this chapter
National service framework: older people—sets out the government’s quality 
standards for health and social care services for older people. 
<https://www.gov.uk/government/publications/quality-standards-for- 
care-services-for-older-people>
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The British Geriatrics Society. History of geriatric medicine in the UK.
 <http://www.bgs.org.uk/index.php/geriatricmedicinearchive/204- 
geriatricshistory>

Key guidelines, policy documents, and reviews
The British Geriatrics Society. Comprehensive assessment of the frail older 
patient.
<http://www.bgs.org.uk/index.php?option=com_content&view=article& 
id=195>
Improving opportunities for older people.
<https://www.gov.uk/government/policies/improving-opportunities-for- 
older-people>
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1 Introduction
The nature and type of care provided to older people has re-emerged as a key 
topic of concern for government, professionals, and older people alike. In the 
UK, this has been stimulated by debates around the pace of demographic 
change, the crisis in standards of residential and hospital care, and the rebalanc-
ing of support from public to private care provision. A report from the House of 
Lords, Ready for Ageing (1), concluded that while the UK population was ageing 
rapidly, ‘both Government and society were woefully underprepared’. The 
report expressed the view that ‘longer lives can be a great benefit, but there has 
been a collective failure to address the implications and without urgent action 
this great boon could turn into a series of miserable crises’ (1). The report set 

Chapter 2

Re-thinking care in later life: 
the social and the clinical

Chris Phillipson

◆	 Geriatric medicine developed strong links with social perspectives on 
ageing during its initial phase of development.

◆	 Geriatric medicine and social gerontology developed along separate 
paths from the 1970s with the emergence of competing paradigms about 
the ageing process.

◆	 Fiscal austerity, changes to the welfare state, and the increase of age- 
related conditions such as dementia create possibilities for collaboration 
between geriatric medicine and social gerontology.

◆	 Areas for joint work between the disciplines include

●	 supporting the development of age-friendly communities
●	 rebuilding community services
●	 challenging health inequalities.

Key points
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this within the context of major demographic and health changes, including 
51% more people aged 65 and over in England in 2030 compared to 2010; over 
50% more people with three or more long-term conditions in England by 2018 
compared to 2008; and over 80% more people over 65 with dementia (moderate 
or severe cognitive impairment) in England and Wales by 2030 compared to 
2010 (2).

Such developments raise major issues both for the organization of services 
and for the relationship between the different disciplines concerned with the 
care of older people. The aim of this chapter is to explore the relationship 
between two of these: geriatric medicine on the one side, and social gerontology 
on the other. The argument to be explored is that fostering a closer relationship 
between them will be essential for developing new approaches to supporting 
older people within the community and for improving well-being in older age.

To develop this theme, the chapter will examine:
◆	 First, the way in which geriatric medicine emerged, noting its links with 

research on the social context of ageing.
◆	 Second, the subsequent loosening of this connection will be explored and 

the reasons assessed.
◆	 Third, the emergence of factors making the case for linking geriatric 

 medicine with social gerontology will be reviewed.
◆	 Finally, the paper will conclude with a number of illustrations of a socially 

informed care of older people drawing together the various disciplines 
 represented in geriatrics and gerontology.

2 Geriatrics as ‘social medicine’
The development of geriatric medicine (taking England and Scotland as exam-
ples) was forged in a social context which itself had a direct impact on practice 
and clinical interventions (Box 2.1). The modern history of the discipline has 
been documented in accounts from the late John Brocklehurst (3) and Barton 
and Mulley (4, 5). An important connecting theme in the evolution of 
 geriatrics—at least from the 1930s—was the battle of the early pioneers against 
the ‘warehousing’ and neglect of older people. Thompson’s (6) research in the 
1940s, summarized in articles entitled ‘Problems of Ageing and Chronic Sick-
ness’, published in successive issues of the British Medical Journal, illustrated 
this to powerful effect in an analysis of hospitals in the city of Birmingham. 
Thompson (6) noted that the words ‘medical treatment’ could only be used in a 
narrow sense relating to the ‘therapeutic use of rest and drugs, because in the 
infirmaries no other form of treatment was generally possible’. Similar observa-
tions had been made in West Middlesex by Warren who had earlier pioneered 
the concept of rehabilitation applied to the care of older people.
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However, the emergence of geriatric medicine also took place in a context of 
growing awareness of ageing as a ‘social’ as well as ‘health’ issue. This was 
 reflected in research sponsored by the Nuffield Foundation (7) as well as in 
reports concerning the implications for pensions and related issues of the 
changes associated with ageing populations (e.g. Phillips Committee (8)). This 
awareness of the social context of ageing was influential in shaping many of the 
approaches taken by geriatric medicine in its early phase of development. 
Indeed, it might be argued that geriatrics, over the period from the late 1940s to 
the 1960s, drew strongly upon what might be termed sociological observations 
in developing approaches to the care of older people. This was especially the 
case in respect of those geriatricians who helped transform the profession in 
this period.

The previous point can be illustrated through examples from the work of 
Sheldon, Isaacs, Ferguson Anderson and Williamson and his colleagues. 
 Sheldon’s (9) Social Medicine of Old Age was based upon 447 home interviews in 
Wolverhampton (conducted by Sheldon himself), where the health of older 
people was placed within the context of the families and neighbourhoods in 
which they lived. Sheldon drew a conclusion from his interviews still highly 
relevant today: ‘To regard old people in their homes as a series of individual 
existences is to miss the whole point of their mode of life in the community. The 
family is clearly the unit in the majority of instances, and where such ties are 
absent they tend to be replaced by friendships formed earlier in life’ (9).

Isaacs and his colleagues in their study Survival of the Unfittest, based upon 
fieldwork conducted in the 1960s (10), explored reasons for the admission of 
older people to a geriatric unit in Glasgow, highlighting social issues—such as 
the strain on what came to be termed ‘informal carers’ and inadequate care in 
the community—as major factors. Anticipating debates in the 1990s around 
‘informal care’, the researchers (10) concluded: ‘No one could work with the 
relatives of the geriatric patients of Glasgow, as we did, without developing a 
profound admiration for their devotion and self-sacrifice.  .  .  . No one could 
retain for a moment the absurd, oft-refuted, but still prevalent belief that people 
don’t care what happens to old folk. But still one can ask whether the Health 

◆	 challenging the ‘warehousing’ of older people
◆	 the social dimension of geriatric care
◆	 population change as a social and health issue
◆	 the community context of ageing and unreported illness.

Box 2.1 The development of geriatric medicine
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Service . . . should have to depend so much on its unsung heroes and heroines, 
the middle-aged and elderly housewives’.

The idea of geriatrics as embedded in a community context was further 
developed through the ‘preventive’ approach in geriatrics. Examples of such 
approaches are the drop-in health centre for older people developed by 
Anderson and Cowan (11) in Rutherglen in Scotland in the early 1950s and 
the ‘case-finding’ model of Williamson and his colleagues (12). The latter 
approach demonstrates what Williamson et al. described as the ‘iceberg’ of 
unreported illness and the need to seek out disease in apparently healthy older 
people—an observation subsequently confirmed in longitudinal studies of 
ageing (e.g. 13).

This development of a community approach ran parallel with early sociologi-
cal investigations into ageing populations, notably those by Townsend (14, 15) 
in studies of family life and residential care. In The Last Refuge, Townsend (15) 
identified social factors precipitating admission to a residential home similar to 
those subsequently reported by Isaacs et al. (10): for example, ‘financial insecu-
rity, social isolation and the absence of subsidiary or secondary sources of help 
on the part of those living with or near a relative’ (15). And sociological research 
in the 1950s and 1960s on the impact of loneliness (e.g. 14, 16) was also influen-
tial in raising concerns about the implications for medical practice of changing 
family structures (e.g. the rise of single-person households).

3 Geriatrics and social gerontology: divergent paths
The strands so far identified suggest the possibility of a geriatric medicine 
which might have developed strong links with emerging research on social 
aspects of ageing. Yet the period from the 1970s saw geriatrics and social geron-
tology take divergent paths as each attempted to gain professional and  academic 
respectability (Box 2.2). Geriatric medicine underwent significant expansion in 
the UK (all four countries combined): from just four consultant geriatricians in 
1947 to 335 in the late 1970s to approximately 1,100 by 2010. However, this was 
in the context of a continuing need to ‘defend’ geriatrics given negative views 
within the medical profession, these surfacing at regular intervals in the period 
from the 1950s onwards (4, 17, 18). This was reinforced through the steady 
growth of the welfare state and the treatment of ageing as a form of what 
Townsend (19) referred to as ‘structured dependency’ arising though the 
impact of poverty and ‘passive forms of community care’. These elements 
pushed the emphasis in geriatric medicine towards a more exclusive  biomedical 
approach at odds with emerging sociological or social science perspectives on 
ageing.
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At the same time, social gerontology began—from the 1970s—its own period 
of expansion where it sought to carve out a distinctive space around which 
issues relating to ageing could be researched and discussed (20, 21). Townsend 
was a pioneer but there was a significant gap before his research in the 1950s 
and 1960s was built upon. Research into social aspects of ageing (covering the 
humanities and social sciences) expanded considerably during the 1970s and 
1980s, with contributions from a range of disciplines including geography, 
 history, sociology, and psychology. The theoretical models applied by social 
 scientists to ageing in this period also marked a distinctive break with previous 
approaches, notably by viewing ageing as socially rather than biologically 
 constructed, this being linked with a significant critique of the limitations of 
biomedical perspectives on ageing (e.g. 20, 22).

However, social gerontology also developed a range of insights highly rele-
vant to the work of geriatricians. For example, research on the body by 
researchers such as Twigg (23) and Gilleard and Higgs (24) highlighted, among 
other things, the extent to which many of the long-term illnesses experienced 
by older people (including disabling conditions such as arthritis) can lead to a 
progressive loss of confidence in the body. This may serve to undermine rela-
tionships in old age, especially those with family and friends. This research also 
emphasized the damage caused by making bodies invisible in the environments 
in which care takes place—a point highlighted in many of the reports of abuse 
of older people in hospital and residential settings (21). The possibility of a 
more effective link between social science and geriatric medicine is a theme 
explored in the final section of this chapter.

4 Gerontology and geriatrics: consensus 
and cooperation
Although, as suggested in this chapter, geriatric medicine and social  gerontology 
have progressed along rather separate paths, developments in the twenty-first 

◆	 the growth of geriatric medicine and social gerontology
◆	 the development of contrasting paradigms of ageing
◆	 the impact of the welfare state and the ‘structured dependence’ of older 

people
◆	 insights from perspectives on the ageing body.

Box 2.2 The evolution of geriatric medicine 
and gerontology
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century now provide considerable opportunities for collaboration and joint 
projects (Box 2.3). The forces encouraging collaboration include:
First, the impact of changes to the NHS (with the Health and Social Care Act 

2012) and the drive to reduce public-sector provision of care services (25). 
Such developments are especially significant for geriatric medicine as a disci-
pline and profession, given that its growth and development in the case of the 
UK was closely associated with the foundation and subsequent growth of the 
NHS (5). But it is important for social gerontology as well given that so much 
of the research effort has been around the evaluation of the range of services 
associated with the welfare state (21).

Second, the need to confront views which present ageing populations as  causing 
a major economic burden and crisis for European economies. International 
studies such as the Survey of Health and Retirement in Europe (SHARE) 
make the point that spending on the old does not ‘crowd out’ spending on the 
young (26). Moreover, societies where older people are an increasingly 
important part of the social structure appear to retain a high degree of gen-
erational cohesion (27).

Third, the impact of many of the conditions associated with ageing  populations—
dementia is a notable example—where collaboration across disciplines will 
be essential for effective care, and for challenging discrimination in access to 
treatment and support.

◆	 fiscal austerity affecting welfare states and the shrinking of the public 
sector

◆	 perceptions of ageing populations as a demographic burden
◆	 impact of age-related conditions (e.g. dementia).

Box 2.3 Factors influencing links between geriatric 
medicine and social gerontology

5 Linking geriatrics and gerontology: areas 
for development
What are the possible areas for linking gerontology with geriatrics, working 
from the factors outlined above? The first argument is for a social medicine of 
ageing which acknowledges both changes in the life course and the impact of 
inequality on the lives of older people. Geriatric medicine was founded at a time 
when ‘old age’ occupied a relatively short and clearly defined period in the life 
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course. Both aspects have been transformed in the twenty-first century, with a 
range of transitions affecting people from mid-life onwards and with life expec-
tancy at 65 currently extending to approximately 20 years for women and 
17 years for men. These developments suggest new possibilities for research, 
treatment, and care of older people, stretching across the full range of preven-
tive, acute, and long-term conditions. However, this activity will be conducted 
across a much broader range of lifestyles than was the case when geriatrics and 
gerontology first emerged, and in the context of positive aspirations about 
achieving a long and fulfilling later life. The developments described lay the 
basis for a new approach to understanding ageing, one in which it will be essen-
tial to combine insights from across the full range of disciplines covering geri-
atric medicine and social gerontology. Carstensen and Fried (28) express the 
context for this in the following way:

Population ageing presents a cultural problem. The dramatic increase in the numbers 
of people who are making it into their 80s, 90s and beyond is generating a profound 
mismatch between the cultural norms which guide us through life and the length of our 
lives. Humans are creatures of culture. We look to culture to tell us when to get an edu-
cation, marry, start families, work and retire. Because life expectancy has increased so 
rapidly, we are still immersed in cultures half as long as the ones we are living.

Incorporating the implications of this point in clinical practice will, however, 
require practical projects where geriatricians and social gerontologists work 
together on community- and hospital-based projects. This can be illustrated 
with four examples:
◆	 supporting the development of age-friendly communities (AFCs)
◆	 rebuilding community services
◆	 challenging health inequalities
◆	 uncovering the meaning of later life.

The first area concerns the interaction between health and community location, 
and the need to build what the World Health Organization (WHO) has termed 
‘age-friendly environments’ (29), i.e. those which encourage ‘opportunities for 
health, participation and security in order to enhance the quality of life as 
 people age’ (29). Developing AFCs has become a significant dimension in 
debates in social policy with various factors stimulating discussion around this 
topic. Such factors include the impact of demographic change across the global 
North and South; awareness of the impact of urban change on older people, 
notably in areas experiencing social and economic deprivation (30); and debates 
about good or optimal places to age, as reflected in policies to support lifetime 
homes and lifetime neighbourhoods (31). As highlighted in the EU Summit on 
Active and Healthy Ageing held in Dublin in spring 2013 (32),



GERIATRIC MEDICINE: AN EVIDENCE-BASED APPROACH18

Where we live, our physical, social and cultural environment, greatly impacts upon 
how we live and age. The significance of ‘place’ in all our lives cannot be overestimated. 
The built environment and neighbourhood networks impact on the quality of all our 
lives and can make the difference between independence and dependence for all 
 people, but especially for those growing older. Place is inseparable from our sense of 
identity and this is true for people of all ages, including older people.

The implication of this argument is that we need to bring together the debate 
about building AFCs with a focus on the need to extend the range and extent of 
community-based services. An important conclusion from surveys such as the 
English and Irish longitudinal studies on ageing (e.g. 13) is that the most 
 important effects of ageing are likely to be on increased demands for 
 community-based services. Here, there is compelling evidence that personal, 
informal sources of care remain vital in providing care for those with  disabilities 
of various kinds. The qualification though is that community-based support 
operates across a broader range of relationships than is often recognized with, in 
the words of Pahl (33), ‘friends increasingly behaving like kin and kin  behaving 
like friends’. One confirmation of this come from data from the Irish Longitudi-
nal Study of Ageing (TILDA), which found that one-fifth of older people receive 
some form of help from neighbours and friends. Against this, from a  sociological 
perspective, greater recognition is required of the  increasingly fragile nature of 
community support—especially where localities are themselves under  economic 
and social pressures. One argument, therefore, is for developing what might be 
called a ‘community-based gerontology’ which draws upon the age-friendly 
framework but which looks at how we can achieve greater integration of 
 community services with local social networks, and indeed greater use by older 
 people themselves of the full range of services available.

A community-based approach might also draw upon the work of Marmot and 
his colleagues (34) who have highlighted the importance of social determinants 
for addressing disparities in health outcomes for people in varying ‘social 
 positions’ across the life span. The researchers found that both life expectancy 
and disability-free life expectancies were considerably lower for people living in 
neighbourhoods with high levels of deprivation. Examples in the UK included 
the contrast in life expectancies for men aged 65 and over in the London bor-
oughs of Kensington and Chelsea and Westminster: 22.7 years and 21.2 years, 
respectively, compared with 13.9 years in Glasgow City and 15.5 years in Man-
chester and Liverpool. From 2004–2006 to 2008–2010, across all areas in the 
UK, life expectancy at 65 increased by an average of 1.0 years for men and 0.9 
years for women, but with the gaps between areas increasing over this time (35). 
In response to such differences, Marmot argues for actions over the lifespan, 
from early childhood health and good education through to work opportunities 
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and healthy communities, together with health promotion and support from 
health and social services.

The central message in the work of Marmot and his colleagues is that actions 
to improve people’s life chances, particularly if taken early in life, can improve 
health outcomes and address inequalities. Research on healthy ageing is dem-
onstrating that action taken on behalf of people at older ages can also combat 
social disadvantage, facilitate social well-being, and enable continuing contri-
butions to the communities in which people live (36). While socio-economic 
disadvantage is largely determined earlier in life, the foundations of adequate 
income along with affordable and secure housing can still be achieved in old 
age. The socio-economic resources that can enable people to buy into housing 
and neighbourhoods and pay for transport reflect lifelong inequalities (37). 
Social class will be a major influence on healthy life expectancy; i.e. the number 
of years a person can expect to live free of disability. A life course approach 
 recognizes that it is never too late (or too early) to respond constructively to 
divergent life chances even as more people live into their 80s and beyond.

Finally, a major challenge which will require joint work across all the 
 disciplines concerns thinking about the meaning of old age and especially late 
old age in complex global societies. There is much criticism of the professional 
context within which care and treatment is carried out. Much of this reflects 
issues about the proper resourcing for care—whether in the community or in 
hospitals. But it may also reflect the struggle of professionals to accommodate 
to the distinctive character of longevity. Although late modern society demon-
strates that life can be improved in many important ways, human life in general 
and human ageing in particular pose more questions than science can answer. 
Here, we need to develop meaningful ways of managing situations in life that in 
many respects cannot be controlled. Conditions such as dementia pose a par-
ticular challenge in this regard. By the time someone aged 90 years or more dies, 
the risk of being demented is approximately 60% (38). But late modern cultures 
of ageing often have difficulty acknowledging and dignifying this reality. Fol-
lowing this, Peter Whitehouse (39) suggests that in the case of conditions such 
as Alzheimer’s the way forward is to rely less on the promise of genetically based 
therapies, more on the importance of re-thinking the social narrative with 
which Alzheimer’s is associated. He argues:

Just as all diseases (even so-called ‘psychological’ ones) have a biology, so, too, is every 
disease socially constructed. We debate and discuss and then agree (or not) on the 
labels we use. Saying that something is socially constructed is not to say that the condi-
tion is not real or that suffering cannot result from the phenomenology. Rather, the 
concept of social construction offers the hope that reframing how we think about [in 
this example] aging-associated cognitive challenges can lead to improvements in the 
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quality of life of those suffering today and those who will suffer in the future. . . . Do we 
remove the hope when we are more realistic about the likelihood of cure and more 
effective therapies? No, we create a true hope that puts the responsibility of addressing 
brain aging in the hands of ourselves and our communities rather than in the domain 
of pseudoscientific and scientistic prophecy (39).

6 Conclusion
Whitehouse’s insight offers a significant set of opportunities for geriatricians 
and gerontologists to work together to build—with older people themselves—a 
different type of ageing than was characteristic of much of the twentieth century. 
Then, later life was all too often experienced as a form of dependency under-
pinned both by negative views about the prospects for change and discrimina-
tion within care settings. Such characteristics are still present in the twenty-first 
century, and may indeed continue given pressures facing health and social care. 
But new paradigms need to be developed, built around collaborative work 
between geriatricians and gerontologists. O’Neill (40) makes the point that in a 
world that is rapidly ageing and short of the expertise of geriatricians and geron-
tologists, a ‘clear definition of roles and close co-ordination between geriatric 
medicine is required to convince government and international agencies that 
the sciences of ageing offer the best possible hope to maximize the longevity 
dividend of collective ageing’. The next decade should see a range of multi- and 
interdisciplinary projects that should lay the basis of a distinctive and ambitious 
gerontology and social medicine for later life. Participation across the disci-
plines and with older people themselves will be a crucial task in the years ahead.

Websites relevant to this chapter
<http://britishgerontology.org/>
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<http://www.micra.manchester.ac.uk/>
<http://www.who.int/ageing/age_friendly_cities_network/en/>
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Chapter 3

Health and social care services 
for older people: achievements, 
challenges, and future directions

Roger Beech

◆	 The ageing of the population will increase patient demands for acute 
 hospital beds, a scarce and expensive resource.

◆	 Health and social care service options delivered ‘closer to home’ can 
improve patient care and reduce older people’s demands for acute 
 hospital beds by preventing acute events and providing an alternative.

◆	 The growth of such service options has created a more complex health 
and social care landscape.

◆	 Therefore, to improve the patient experience and to ensure their timely 
access to appropriate care, innovations for improving the integration of 
services for health and social care need to be developed and evaluated.

◆	 Further increasing the evidence base about care closer-to-home service 
options and ways of improving their integration represents a shared 
agenda for service commissioners, providers, and academics.

Key points

1 Introduction
As a means of responding to the ageing of the population and reducing patient 
demands for acute hospital care, recent years have seen an expansion of service 
options for delivering health and social care in the community or at the interface 
between acute hospital and community-based care. The first part of this chapter 
discusses the rationale for these service reforms, the types of ‘closer-to-home’ 
services that have been introduced, and existing research evidence to support 
their use. The second part of the chapter moves to a discussion of the current 
policy drive of encouraging the introduction of initiatives and innovations to 
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achieve a greater integration of services for health and social care. Again the 
rationale for such developments is discussed, together with the different ways in 
which this strategy of service integration is being pursued, and existing research 
evidence about the merits of service changes. Both parts of the chapter expose 
the need for further research to support the development and evaluation of new 
services for health and social care. The chapter concludes by highlighting ways 
in which health and social care staff and researchers must now work together on 
this agenda of service reform and evaluation in order to achieve the goal of 
improved health and social care services for older people.

2 An expansion of health and social care services 
for older people closer to home

2.1 Rationale for service changes

The population of England is ageing (Box 3.1), a fact that will lead to an ongoing 
rise in demand for services for health and social care. The effects of this demo-
graphic change first generated widespread concern towards the end of the 1990s 
when individuals faced difficulties in obtaining services for unplanned acute 
inpatient care, particularly during winter months (2).

◆	 England, in common with most Western states, is facing a rise in the age 
of its population.

◆	 In comparison to the year 2010, by 2030 there will be 51% more people 
aged over 65 and 101% aged over 85.

◆	 By 2018, relative to 2008, 50% more individuals will be living with three 
or more long-term conditions (1).

Box 3.1 The ageing of England’s population

Drawing on research that estimated that approximately 20% of acute bed use 
by older people was ‘avoidable’ (3), the national beds inquiry argued that the 
way to reduce demands for acute hospital beds was to offer alternative care 
options that delivered care in patient’s homes or other non-acute settings. This 
policy of developing and expanding care options closer to home was endorsed 
by subsequent policy documents including the NHS Plan (4) and the National 
Service Framework for Older People (5). As a result, there has been a growth of 
care closer-to-home services, often delivered by teams of health and social care 
staff, which aim to reduce or delay older people’s demands for high-cost ser-
vices such as acute care (Box 3.2).
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2.2 Research evidence about the impacts of care  
closer-to-home services

Research studies have investigated the impacts of care closer-to-home schemes 
on the health of older people and their use of acute hospital services. Random-
ized controlled trials and/or systematic reviews of randomized controlled trials 
are regarded as providing the most reliable source of evidence.

Evidence about the impacts of schemes that aim to prevent hospital admis-
sions is somewhat mixed. A systematic review commissioned by the World 
Health Organization found that falls-prevention schemes, such as multifacto-
rial falls programmes, can reduce an individual’s risk of falling, acute events 
(such as hip fracture), and the associated use of health care resources (14). 
A systematic review by Shepperd et al. (11) concluded that preventing hospital 
admissions through the use of hospital-at-home schemes does not adversely 
affect health outcomes and that patients prefer home care. They also found that 
hospital-at-home care can be less costly than hospital-based care. However, an 
evidence review by Purdy (15) found that other than for people with mental 
health problems, proactively case managing people with long-term conditions 
does not reduce hospital admissions.

Results from individual trials demonstrate that early-discharge schemes can 
provide an effective and cost-effective alternative to an extended stay in an 
acute hospital for patients admitted for conditions such as stroke and chronic 
obstructive pulmonary disease (COPD) (11,16). A systematic review by 
 Shepperd et al. (17) also found that early-discharge schemes did not have an 
adverse effect on health outcomes, but the claim that they result in cost savings 
was questioned. However, this review argued that patients may prefer to have 
their care delivered in their home.

◆	 preventing older people experiencing events that might require acute 
hospital care (e.g. falls prevention schemes (6)) and schemes to provide 
more proactive care for older people with long-term conditions (7,8)

◆	 providing an alternative to acute hospital admission or attendance (e.g. 
rapid response teams (9,10) and hospital-at-home schemes (11) for indi-
viduals who experience acute events

◆	 reducing the lengths of stay of patients who require an emergency 
admission (e.g. residential intermediate care schemes (12) and early 
supported discharge schemes (13)).

Box 3.2 Aims of care ‘closer-to-home’ services
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3 Integrating health and social care services  
for older people

3.1 Rationale for service changes

While recent developments have increased the options available for patient 
care, they have also created a more complex landscape for patients and staff to 
navigate because care closer-to-home-type services are delivered by staff from 
different disciplines working in different organizations and settings (Box 3.3). 
Research studies have examined the extent to which patients, such as those with 
COPD, currently obtain timely and ‘seamless’ access to needed services for 
health and social care.

◆	 Care options available for a person with COPD include those for
●	 initial diagnosis and ongoing management (from primary care staff); 

smoking cessation (from public health teams);
●	 ‘step-up’ care following an exacerbation (from community nursing 

teams and/or acute hospital staff);
●	 pulmonary rehabilitation (from community-based nurses and 

therapists);
●	 end-of-life care (from hospital and hospice staff).

◆	 A person’s need for such services will also change over time as they 
 experience gradual or sudden changes in their health status.

Box 3.3 A more complex health and social care 
landscape

A recent study examined the delivery of front-line services received by 
patients in response to a health crisis that resulted in a 999 call and/or an emer-
gency attendance at an acute hospital (18). Interviews with patients, carers, and 
staff were used to explore the coordination of services received by patients prior 
to a health crisis, immediately following the health crisis, and during the 
ongoing rehabilitation phase. The study found examples of good practice but 
problems surrounding the delivery of services were evident.

There was underuse of services for preventing health crises. In part this was 
due to individuals’ being slow to access care, or having difficulties in accessing 
care, following accidents such as a fall or when they felt unwell. In addition, 
health professionals, such as GPs and staff working in Accident and Emergency 
Departments, often failed to refer patients to preventative services. For example, 
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frequent fallers were not always directed to falls-prevention services. At the time 
of a health crisis, there was underuse of services for preventing hospital admis-
sions. This was due to a lack of knowledge about the existence and nature of care 
closer-to-home services among staff that provided immediate care for patients 
following a crisis. Finally, during the ongoing rehabilitation phase, communica-
tion difficulties between health and social care staff, particularly those working 
in different organizations and settings, led to a poor patient experience and 
delays in them gaining timely access to services for ongoing care.

Research elsewhere has generated similar findings. For example, studies by 
McLeod et al. (19) and Toscan et al. (20,21) have examined care for patients fol-
lowing hip fractures. Both found that communication problems between staff 
working in different settings led to a poor patient experience and delays in the 
delivery of care. Reports by the NHS Future Forum and Age UK have also 
stressed that efforts to improve the integration of health and social care services 
for older people are now needed as a means of improving patient experience 
and ensuring that they obtain timely access to appropriate care (22,23).

3.2 Research evidence about the impacts of service 
integration strategies

Strategies and schemes that aim to achieve a more integrated approach to the 
delivery of care can take place at different levels in organizations as depicted in 
Figure 3.1.

At the patient–practitioner interface level, case-management approaches are 
usually supported by the use of risk stratification tools for identifying individ-
uals who are frequent users of acute hospital services. Typically, these are older 
patients with complex health and/or social care needs (26).

Such an array of schemes and strategies can create confusion about what is 
meant by integrated care. Lloyd and Waite (27) define integrated care as

Care which imposes the patient’s perspective as the organizing principle of service 
delivery and makes redundant old supply-driven models of care provision. Integrated 
care enables health and social care provision that is flexible, personalized and 
seamless.

This definition is helpful as it demonstrates that any approach to improve the 
integration of care should be driven by the needs of patients. Success should 
also be measured in terms of the extent to which the approach actually achieves 
or promotes better patient care.

Evidence is still emerging about the ways in which service changes that aim 
to promote more integrated care affect patient care and the use of resources for 
health and social care. Research findings to date indicate that although changes 
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at the organization level might be necessary to provide leadership and backing 
for measures to promote more integrated care, they do not of themselves lead to 
improved care at the patient–practitioner interface (18,28). This is because they 
need to be accompanied by initiatives to ensure that organizational goals influ-
ence the actions of front-line staff.

Emergent findings in relation to the introduction of integrated health and 
social care teams and the use of case management are more positive. Studies, 
including evaluations of the English Integrated Care Pilots, have found that 
these interventions can lead to improved health outcomes for patients and 
increased satisfaction with care delivery processes among patients, carers, and 
health and social care staff (26). However, evidence about the impact of such 
schemes on the overall costs of delivering health and social care remains incon-
clusive. Indeed, it has been found that case management can lead to an increase 
in emergency admissions; a possible explanation is that staff are more aware of 

Fig. 3.1 Levels of health and social care service integration.
Adapted from Wistow et al. (24) and Shaw et al. (25).

A single organisation that is responsible for
delivering health and social care services.

Full integration

Separate organisations but closer working arrangements
through, for example, the creation of integrated care teams
(possibly co-located), information sharing agreements and

pooled budgets.

Coordination

No formal agreements between organizations but initiatives, such as case
management and single point of access referral points and/or telephone

numbers, to ensure the timely referral of patients to needed services and to
improve communication between sta� from di�erent disciplines based in

di�erent settings. 

Linkage
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the needs of their patients (26). The previously cited review by Purdy (15) also 
raised doubts about the ability of case-management schemes to reduce hospital 
admissions.

4 Building the evidence base for integrated  
health and social care services
Although it is increasing, the evidence base to support the introduction of care 
options closer to home, and for improving their integration, is currently incon-
clusive (28). This chapter therefore concludes by proposing some principles 
that health and social care staff and researchers can use to build the evidence 
base about service changes. These principles draw on guidance produced by the 
Nuffield Trust, the Medical Research Council, and the approaches that have 
been used to evaluate the English Integrated Care Pilots (29–31).

4.1 Identify the patient group to be targeted

The development of integrated care schemes and strategies must be driven by 
the needs of patients. Hence, the first step is to identify those patient groups that 
are thought to be in need of a more integrated approach to the delivery of care. 
These patient groups might be individuals suffering from a specific condition, 
such as COPD, whose care involves inputs from staff with different disciplinary 
backgrounds working in different settings (Box 3.3). Typically, though, the 
patient group will cover elderly patients with multimorbidity and/or with com-
plex social care needs (26).

4.2 Clarify why this patient group needs a more integrated 
approach to the delivery of care

Patients and staff not accessing relevant services or not accessing them in a 
timely manner is a key driver for the development of integrated care (22,23). 
Baseline analysis could be used to identify the types of evidence-based services 
that are not being accessed efficiently. Also, it may be important to develop an 
understanding of why they are not being accessed and how poor integration of 
care is affecting the health of patients, their experiences of health and social 
care, and their use of services for health and social care.

4.3 Use baseline analysis to inform the design  
of new interventions

The previous step ensures that schemes and strategies for promoting more inte-
grated care are driven by an understanding of the problems that are affecting 
the delivery of services and how these impact patient care. This step involves the 
development of a theory about why a new intervention might overcome current 



GERIATRIC MEDICINE: AN EVIDENCE-BASED APPROACH30

problems. Hence a decision to co-locate staff or to create integrated care teams, 
for example, would be made because this is seen as the best way of addressing 
current service delivery problems.

4.4 Adopt a theory of change design to evaluate  
the impacts of new interventions

Integrated care is an enabler because it involves putting in place systems and 
processes that aim to ensure that patients obtain access to relevant services. 
Hence evaluation activity needs to focus on care delivery processes as well as 
impact on patients. The evaluation framework used should be underpinned by 
the theory that was developed to support the design of an intervention. For 
example, if the intervention is seen as a means of improving communication 
and information sharing between staff, changes in these domains would need to 
be monitored (process evaluation). The reasons for any residual difficulties 
would also be explored. The impact evaluation would be linked to the ways in 
which the intervention was seen as generating benefits for patients. For exam-
ple, a reduction in falls and the consequences of falls would be monitored if the 
intervention aimed to ensure that more individuals who were at risk of falls 
were referred to a falls-prevention scheme. The ways in which the intervention 
affects patients’ use of resources for health and social care is also likely to be a 
key component of the impact evaluation.

The authors of the review by the Nuffield Trust (29) recognize that the com-
plex nature of interventions to improve the integration of services for health 
and social care means that their introduction and refinement takes time. This 
has implications for the precise focus and methods that will be used to support 
the evaluation. When a new intervention is first introduced, the monitoring of 
process evaluation issues might be more important. Once the nature of the 
intervention has become more established, more rigorous evaluation designs 
and a greater focus upon the impacts of new schemes may be more appropriate 
(29,30).

4.5 Use evaluation findings to guide needed service 
modifications and to reinforce the need for service 
integration

There should be ongoing feedback of emergent evaluation findings. Results 
from the evaluation of care delivery processes will allow strategies to resolve 
residual difficulties to be put in place. Findings from the evaluation of 
impacts for patients and staff can also help to engineer ongoing support for 
new integrated care interventions from health and social care staff. This is 
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important as these interventions usually involve health and social care staff 
working in new ways.

5 Conclusion
In the current climate of financial constraints, the inconclusive evidence about 
the financial merit of schemes and strategies for promoting more integrated 
and community-based services for delivering health and social care might act 
as a barrier to their continued development. However, it is important that this 
agenda of service development and evaluation continues. If not, the current 
problems surrounding the delivery of health and social care services will remain 
with patients having poor care experiences and problems in accessing relevant 
services.

Key guidelines, policy documents, reviews, 
and websites relevant to this chapter
The key current sources of information such as websites and policy documents 
are already referenced within the chapter. However, this is a rapidly evolving 
area. Useful websites to monitor are:
The King’s Fund. Integrated care: making it happen. 
<http://www.kingsfund.org.uk/>
The Nuffield Trust. From the blog: latest expert analysis. 
<http://www.nuffieldtrust.org.uk/>
The Department of Health. 
<https://www.gov.uk/government/organisations/department-of-health>
National Institute for Health and Clinical Evidence. 
<http://www.nice.org.uk>
Cochrane Summaries. 
<http://summaries.cochrane.org>
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Chapter 4

Service models

Finbarr C Martin

◆	 There is increasing concern about quality of care received by older people 
in our health services.

◆	 Real progress over recent decades in overcoming ignorance and ageism 
is at risk if these services cannot become age-attuned.

◆	 Today’s older people are older, more numerous, and present complex 
challenges of multimorbidity and frailty.

◆	 Traditional divisions of staff and skills between primary and secondary 
care, and between clinical specialties, are an obstacle to meeting the 
challenge.

◆	 Promising innovative new models of care are emerging and will need 
refinement through research and experience.

◆	 Skills and attitudes needed to recognize and manage the geriatric syn-
dromes must be mainstreamed through education, training, and dissem-
ination of good practice.

◆	 Specialists in old-age medicine and mental health cannot do it all, but 
must champion this transformation.

Key points

1 Introduction
An ageing society represents a real success but brings new challenges to health 
and social care provision. In recent years, there has been a deluge of press 
reports, inquiries, and political attention to the plight of older people in the 
health and social care services. Increasing concern about quality of care for 
older people is welcome. Unfortunately it is often couched in negative terms of 
a ‘tsunami’ of demand and moral panic on loss of caring capacity of staff.
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In truth, there has never been a golden age of health services for older people. 
The models of care which cope reasonably well with acute episodic illness in 
 previously well adults do not do well with the multimorbidity and frailty of old 
age which this chapter will briefly describe. Getting services right is a continu-
ous  process of  adaption—to new circumstances, new cohorts of older people, 
and the  ever- changing possibilities of medicine and health care. Making sense 
of current services and their attendant challenges is as much an exercise in 
political history as it is in medical history. And going forward successfully will 
depend as much on appreciating the social and cultural perspective as on new 
innovations in treatment.

Specialists in old-age health care, including geriatricians and old-age 
 psychiatrists, need to be in the vanguard of getting health services fit for our 
modern population’s needs: in short we need an age-attuned NHS. This will 
include new models of specialist services but also embedding the necessary atti-
tudes, skills, and know-how throughout the service.

2 Towards a strategic approach to older people
The 1980s saw a reduction in the scope and a shrinkage in the size of specialist 
older peoples’ medical services with the welcome development of acute wards 
on general hospital sites but the almost total closure of NHS long-stay facilities 
and a significant reduction of designated rehabilitation wards. Facility to admit 
older people directly gave geriatricians an increasing role in their acute medical 
care. But pressures of beds and reductions of doctors’ working time forced 
amalgamation into all-age adult medical admission wards, with geriatricians 
playing a larger role generally but at the expense of their time commitment to 
more specialized old-age services.

On the positive side, geriatricians’ presence on the acute hospital site and bet-
ter access for older people to higher-tech medicine resulted in many developing 
subspecialty skills and roles: e.g. in stroke, cardiorespiratory conditions, and 
orthogeriatrics.

Hospital bed numbers reduced with dramatic reductions in lengths of hos-
pital stay outstripping the gradual increase in numbers of emergency and 
planned admissions. The NHS Plan 2000 (1) made continuing reduction of 
acute beds official policy, investing great hope in the capacity of community 
services to accommodate increasing complexity and volume of need. The large 
reduction in total medical and geriatric beds was accompanied by growth of 
alternative community-based services used mainly by older people, and featur-
ing various degrees of health and social care collaboration.

Collectively these are known as intermediate care (IC) as they address the care 
phase between medical recovery and functional stability, with the general strategic 
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aim of reducing hospital use while attempting to promote independence and 
avoid unnecessary dependence on institutional or domiciliary social care. The 
word intermediate also highlights that these service models were distinct both 
from hospitals and primary care. Geriatricians have rarely been in a clear-cut lead-
ership role. Examples are described throughout in relation to alternatives to hos-
pital admission and to post-acute care.

The National Service Framework (NSF) for older people in 2001 (2) set out for 
the first time a government view of the scope of services for older people with 
some clarification of the role of specialists. The NSF was organized around geri-
atric syndromes such as falls rather than organ-based conditions. This  supported 
the emergence of more evidence-based service models.

3 The changing nature of health in old age
Health and social care use are concentrated at the beginning and towards the 
end of life. When the NHS was founded, over a third of the population died 
before age 65. Half a century later, it had fallen to approximately 18% and the 
chance of surviving from birth to age 85 has more than doubled for men over 
the last three decades from 14% in 1980–1982 to 38% in 2009–2011. Most of us 
will die in relative old age, but that age is getting older, as survival within older 
age is increasing rapidly. Life expectancy at age 65 in England and Wales for 
men in 2009–2011 rose by 5.1 years since 1980–1982 when it was 13.0 years. 
Women have seen a smaller increase of 3.8 years since 1980–1982 when it was 
17.0 years (3). ‘Thus ‘older people’ are older and more numerous than they were, 
but they are also different, and the nature of this difference is central to appreci-
ating the way that services need to change.

The number of people living with one or more long-term medical conditions 
(LTCs) is increasing: 40% of those 65+ report two or more self-reported LTCs. 
But this does not justify a gloomy outlook (4). Rates of LTCs do correlate 
 generally with poorer well-being, but neither the English Longitudinal Study of 
Ageing (5) nor the Census (4) show post-65 rates of poor health or disability to 
be increasing. Indeed, the Health Survey for England (6) shows that mental 
well-being peaks at ages 65–74. But rates do increase—most people age 75+ 
report three or more LTCs—and LTCs have increasing impact. LTCs account 
for 55% of GP appointments, 77% of in-patient bed days, and approximately 
70% of Englands total health budget (7).

But the most profound difference characterizing health care in older ages is 
the presence of frailty. This can be defined in several ways, with prevalence 
varying accordingly from 6% upwards (8). It results from the effects of ageing, 
lifestyle, events, and disease combining to render bodily and mental functions 
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impaired, with the resultant diminished reserve making the individual vulner-
able to decompensation with additional ‘minor’ illnesses or challenges. This lost 
resilience may manifest as the geriatric syndromes of falls, immobility, confu-
sion, and a general failure to thrive or to recover from new illness (9). It is 
strongly associated with poor outcomes, increased mortality, and use of health 
and social care (10, 11).

3.1 The implications for evidence-based medicine

LTCs emerging in later life include osteoporosis, with the risk of fractures; urin-
ary incontinence, which affects a quarter of women over 65; and dementia. But 
conditions of frailer older people are significantly less well managed in primary 
care than the familiar middle-age conditions of hypertension, diabetes, and 
respiratory disease (12), even when national clinical guidance exists, such as for 
secondary falls and fractures prevention (13–15). Furthermore, while the pres-
ence of several LTCs is the reality, clinical guidance is generally arranged around 
single conditions, and the research providing the evidence for this guidance has 
often excluded co-morbidity or frailty (16, 17).

Clinical decision making is more difficult in the presence of co-morbidities 
and frailty. Attribution of risk from individual components of a complex mix of 
conditions is difficult. Estimating potential benefit in terms of ameliorating 
symptoms, disability, or mortality risk is also difficult; indeed the relative 
importance of these differs between individuals and at different stages of life. 
Nowhere is this more pressing than for the most complex patients who are resi-
dents of care homes. We need new evidence reflecting these complexities. 
Addressing these issues is a challenge both to primary care and specialist geri-
atric services.

3.2 Health policies and levers

Centralized targets have galvanized sluggish processes without much impact on 
quality. Financial incentives have improved care quality of some LTC manage-
ment in primary care and in several hospital services. Clinically led networks 
and other professional drivers have had greater impact. It remains to be seen 
whether clinically led commissioning will improve or impede the integration of 
services which is so important for frail older people.

Considerable funding and managerial effort has gone into short-term initia-
tives to reduce the rate of acute hospital admissions of older people, usually 
based on weak or nonexistent evidence. Most have clear strategic aims but ill-
defined clinical content and are delivered by undertrained staff. They have 
failed to grasp the complexities outlined above and little has been achieved (18). 
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In contrast, evidence is growing for new service models built on the technology 
of comprehensive geriatric assessment (CGA) (19).

4 Current and emerging models of care
Since older people are the majority of health services users, health-care provid-
ers with specialist expertise need to be more numerous. The geriatrician-led 
multidisciplinary team (MDT) should provide much of the direct clinical care 
in hospitals for the more complex and frail medically ill older patients. But they 
also need to support embedding appropriate clinical approaches in the wider 
hospital and community health services. This implies transforming services, 
education, and training of the general health workforce and supporting the 
clinical care of older patients provided by other secondary care specialists, phy-
sicians, and surgeons. The following sections describe these roles within clinical 
contexts.

4.1 Acute and episodic illness

Involvement of members of the geriatric MDT at the ‘front door’ of the acute 
hospital is becoming more common, notably occupational therapists, physio-
therapists, and geriatricians. There is increasing evidence that re-attendance of 
older patients to the emergency department (ED) is predictable by relatively 
simple assessment at the index visit. This has been linked to various service ini-
tiatives aimed at reducing this risk.

4.1.1 Interface geriatrics

This term has emerged to denote the need both for the right clinical skills and the 
right connectivity between the hospital and the community. Services described 
so far provide a range of clinical and social-care responses, and significant impact 
is claimed by evaluations which do not yet constitute Class I evidence (20). 
A recent randomized controlled trial (RCT) showed that it is feasible to apply 
CGA with frail older people in the ED and this was associated with reduced 
admissions and readmissions (21). This is promising, but complex interventions 
of this nature are likely highly context dependent in effectiveness and cost, and 
there may be no generalizable elements except general clinical principles.

Case finding in urgent-care settings usually includes links to less specialized 
community-based IC teams with a focus on hospital admission avoidance. The 
Cochrane Review of such services (22) summarized with a meta-analysis the 
findings from ten RCTs, only three of which included older patients with mix of 
conditions, one from England. Overall no differences in mortality or other 
 outcomes such as functional ability, quality of life, or cognitive ability were 
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found. Patients reported increased satisfaction with admission avoidance 
( ‘hospital at home’). The settings, services, and patients were so variable that no 
practically useful conclusions can be drawn. Nevertheless such services now 
exist in almost all local health services in England and many elsewhere in UK. 
There are therefore plenty of questions to be addressed by future clinical and 
health services research:

◆	 Can a brief CGA be embedded into routine ED assessments of older people 
to identify those for whom a more time-consuming specialized approach is 
worthwhile?

◆	 What clinical features predict a better recovery of function by receiving 
home-based rather than hospital-based care? This will need reliable meth-
ods to operationalize relevant psychosocial aspects such as self-efficacy.

◆	 Can telehealth be developed to enable remote diagnostic assessment of 
patients presenting acutely but with nonspecific ‘geriatric syndromes’ suf-
ficiently reliably to safely limit hospital attendances?

◆	 Is it cost-effective to provide home-based care for acutely ill patients as an 
alternative to hospital admission?

◆	 What skills and training enable teams to function safely and cost- 
effectively?

ED attendance also offers an opportunity for case finding linked to secondary 
prevention. The evidence of benefit is best established for falls (23), but this trial 
and others also demonstrated gains in functional independence through a CGA 
approach to attendees who had fallen. Evidence-based clinical guidance (13)  
recommends establishing referral pathways from ED or other urgent-care 
 services to falls services but optimal methods to achieve this are not established.

4.1.2 Optimizing early care of acutely ill older patients

During the 1980s and 1990s, direct acute admission to specialist geriatric medi-
cal wards from primary care or from EDs was common: there was therefore 
debate about how best to segment adult admission responsibilities from general 
medicine—by condition, by age, etc. Most hospitals now have all-age acute 
medical admission units, so the question is how best to deploy specialist skills 
as part of an integrated approach. In 2012 geriatricians provided a larger share 
than any other medical specialty of the medical ‘take in’ admitting service, but 
very often even frail complex older people would have no access to the geriat-
rics MDT if admitted on other days of the week.

The obvious folly of this has resulted in the creation of specialist liaison ser-
vices: therapists, nurses, and geriatricians are deployed in various combinations 
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to identify key clinical issues, such as geriatric syndromes, using a CGA-based 
approach. This enables early use of evidence-based approaches to delirium, 
falls’ risk, incontinence, and mobility preservation during the acute phase of 
illness, and directing suitable patients for ongoing specialist care. There are 
 usually links to community post-acute IC services but also to ‘hot’ clinics—
clinics providing specialist geriatric assessment and treatments.

The evidence base for this liaison approach is still weak (24). But some gen-
eral principles are reasonably well established from systematic review (25). 
A systematic review of 22 RCTs evaluating 10,315 participants in six countries 
(19) found that patients who underwent CGA were more likely to be alive (0.76, 
0.64 to 0.90; p = 0.001) and in their own homes at median 12 months follow-up 
compared with patients who received general medical care. They were also 22% 
less likely to have been admitted to a care home, which has significant financial 
implications. In general, the impact of the specialist input was associated with 
the degree of direct clinical involvement rather than advice: effects were greater 
when the intervention included designated specialist wards.

Future research questions include:

◆	 Can a short screening assessment approach identify patients most likely to 
benefit?

◆	 What are the characteristics of specialist care that make the difference and 
can they be transplanted to general wards?

With or without liaison teams, there is a need to embed into acute hospital 
 services evidence-based approaches to the common adverse effects of illness 
such as delirium (26) and falls (13), although national audits have not yet 
 demonstrated that either have been implemented successfully (27, 28).

4.1.3 Support for frail older people undergoing surgery

Frail older people are at higher risk of adverse outcomes and poor recovery. Co-
morbidity rather than age is the best predictor. Traditional pre-operative assess-
ments have focused on cardiorespiratory aspects of safety for anaesthesia. A 
CGA approach can augment this with gains in clinical outcomes and resources 
use (29). Although this approach has face validity, and is spreading through the 
English NHS, the evidence base remains weak. The main processes included in 
such services are:

◆	 refining risk assessment to enable better risk/benefit estimation
◆	 pre-operative medical and functional optimization, anticipating the entire 

patient pathway back to functional independence at home
◆	 peri-operative medical care with a particular focus on delirium and mobility.
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4.1.4 Orthogeriatric services

Joint working with orthopaedic services on older patients with hip fracture was 
pioneered by geriatrician Irvine and orthopaedic surgeon Devas (30). The 
majority of hospitals have some arrangement to provide geriatrician or 
 geriatrics MDT input to post-operative care and rehabilitation. The Cochrane 
Review summarized results from 13 trials involving 2,498 older, usually female, 
patients (31). There were trends towards benefit in mortality, functional 
 outcomes, and readmissions, but none reached conventional levels of statistical 
significance. The trial comparing primarily home-based multidisciplinary 
rehabilitation with usual inpatient care found marginally improved function, 
but this was associated with longer periods of rehabilitation and doubtful cost-
effectiveness. A later review considered the broader evidence for ongoing reha-
bilitation to improve mobility function and found insufficient evidence to 
recommend any specific service model or intervention (32).

In contrast, several RCTs have demonstrated benefits in terms of mortality, 
delirium, and clinical outcomes associated with a more intense medically ori-
ented approach at the acute stage after fracture (33, 34). An evidence-based 
model for systematic orthogeriatric care including secondary prevention is set 
out in a British Orthopaedic Association Blue Book clinical practice guide (35). 
The model forms the basis for the financial incentive in the best-practice tariff 
introduced by the Department of Health in England in 2010. It is credited with 
galvanizing significant improvements in mortality, as well as reductions in hos-
pital lengths of stay and better secondary prevention, all documented by the 
continuing audits of the National Hip Fracture Database (36).

4.2 Optimizing post-acute recovery

The traditional model of general-hospital-based, designated rehabilitation 
wards, receiving patients after a period of acute treatment and assessment, 
has all but disappeared in the UK. No consistent pattern of service model 
has emerged to take on this function. The traditional model would now be 
classified as Level 3 in the service model descriptions of the rehabilitation 
medical specialty (37), characterized by mixed conditions and generic 
rehabilitation processes. Specialist stroke rehabilitation has consolidated 
separately with rapid and widespread development of specialist units nation-
ally and internationally, driven by evidence from stroke unit trials (see 
Chapter 13).

It is likely that the major changes in acute care, such as intensive early inves-
tigation and treatments, and discouragement of bed rest, have significantly 
changed the nature of post-acute care, although the evidence for this is not well 
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documented. Nevertheless at least half of patients have reduced functional 
 ability on hospital discharge compared with before the acute episode (38, 39). 
The growth of ‘prosthetic’ social provision has accommodated some of this 
increased need. Community hospitals are less numerous and have never had a 
consistent, well-defined service model. One RCT of a model incorporating 
geriatrician clinical leadership operating in seven hospitals was shown to be 
safe, with slightly better functional outcomes and comparable costs and patient 
satisfaction (40). Patients were mostly female, in their mid-80s, living alone, 
nearly 30% with cognitive impairment, and half with preadmission ADL limita-
tion, transferred about a week after acute admission. Capital costs to create new 
community hospitals may not appear justified on these findings.

4.2.1 Intermediate care

The more common model is the supported or early discharge type of IC service. 
Despite national guidance on suitable staffing, casemix, and clinical governance 
(41), a national audit has shown marked variability in capacity, working meth-
ods, resource use, and clinical casemix (42).The Cochrane Review in 2009 (43) 
presented the results of meta-analyses using individual patient level data where 
available. There were slightly higher short-term readmission rates for older 
patients with a mix of conditions but no difference in mortality (relevant as 
some services incorporated early discharge), and, positively, subsequent insti-
tutional care use was lower and satisfaction was higher with IC compared to 
usual care. Unfortunately, due to heterogeneity, summative research evidence 
does not clarify the most cost-effective approaches, but well conducted individ-
ual trials are helpful as long as their context is understood as an explanatory 
factor in local effectiveness (44).

The essential first steps in developing IC in any locality are to define the 
nature of the service level problem that needs solving and to design the referral 
criteria and clinical processes accordingly, and then to ensure that there are suf-
ficient performance data and clinical governance to keep it on track.

4.3 Management of long-term conditions and frailty

Geriatricians clinically lead many condition-specific services for LTCs, but the 
prevalent comorbidity and multidimensional nature of patients’ needs suggest 
that the geriatrician alone is rarely sufficient.

4.3.1 Interspecialty collaboration

There is no evidence to guide a specific form of collaborative service. Most 
involve system specialists and specialist nurses, such as for continence (with 
urologists and urogynaecologists), movement disorders (neurologists and 
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 specialist nurses), and heart failure (cardiologists). There is authoritative clinical 
guidance in all these areas so that the effectiveness of these services locally can be 
judged by their performance against standards and this is helped where national 
audit programmes exist. Feasibility and cost-effectiveness is likely to be context 
dependent, and this precludes prescriptive statements about service design.

4.3.2 Systematic collaboration with primary care

There is currently a dearth of evidence base for the local protocols for prompt-
ing referrals to or to guide follow-up by geriatricians for conditions that are 
mainly the remit of primary care. An example is in the prevention of falls and 
fragility fractures, which are associated with osteopaenia or osteoporosis. The 
NICE guidance referred to does not clarify the precise care pathways as there is 
no evidence to guide this. Financial incentives for secondary bone health treat-
ments are intended to promote a move towards primary care. Geriatricians’ 
training equip them to play a leading role in planned shared care or care path-
ways for these and other common syndromes in old age.

4.4 Support for older people in care homes

The move to a care home is a major life event with significant personal and 
financial consequences. Systematic assessment based on CGA principles reduc-
es premature moves into care homes by optimizing individuals’ capabilities and 
maximizing use of alternative support solutions. Involvement in these local 
processes is a core responsibility for geriatric medicine specialists.

Residents of care homes have complex health care needs, reflecting multiple 
long-term conditions, significant disability, and frailty. The social care model is 
central but insufficient to meet their needs. Indeed, no policy of coordinated 
health care has been developed to meet these needs, and a number of local 
models of care have emerged. General practice in many areas does not appear 
equipped or willing to fill this void unsupported. Availability of relevant health 
care is highly variable (45). The various services that have arisen to meet per-
ceived need, such as nurse practitioners or care home dedicated GPs, but these 
initiatives tend not to be sustained beyond project funding and depend on the 
commitment of local clinical champions (46). There is no Class I evidence to 
support a specific model, but a summary of the evidence drawn from a mix of 
methodologies suggests that the following are associated with higher satisfac-
tion of residents and care homes’ staff:

◆	 prompt transfer of multidisciplinary assessment clinical information to the 
care home
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◆	 determining health care objectives and agreement on advance clinical care 
plans to reduce unplanned admission to hospital care services and inap-
propriate interventions at the end of life

◆	 nurses working as case managers to augment the contribution of primary care
◆	 community pharmacy services supporting medication reviews to improve 

medication use
◆	 input from community mental health teams to reduce inappropriate psy-

chotropics and sedative use
◆	 support tools and care frameworks to enable a systematic approach to joint 

working between care homes, community nursing, and other health 
professionals.

4.5 End-of-life care

Geriatricians and the MDTs that care for inpatients should be clinically compe-
tent to provide high quality end-of-life care, but this may be augmented by the 
use of evidence-based approaches to care planning. Guidance for all hospital-
based physicians, including models for anticipatory clinical management, and 
managing uncertain outcomes (the Amber Care Bundle), have been developed 
for use in the acute setting (47).

5 New horizons

5.1 Geriatric oncology

Developments in oncology treatments and changing attitudes of both 
patients and doctors have resulted in many older people receiving treat-
ments, with the attendant risks of toxicity as well as benefits. Evidence is 
emerging for the positive role of CGA in guiding treatment decisions. Col-
laborative working is in its infancy in UK but has been promoted by several 
Department of Health initiatives. The focus is on embedding brief assess-
ment to flag up frailty and then co-treatment to optimize outcomes. This 
seems likely to expand.

5.2 Frailty as a long-term condition

Despite strong face validity and policy intent, there is little evidence to sup-
port systematic care screening among community-dwelling older adults 
with the intention of early detection and case management. A limitation of 
attempts so far may reflect the difficulty in identifying frailty (see Chapter 7) 
rather than co-morbidity. Combining the social and health paradigms in 
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reducing dependency, based on primary-care-based risk assessment remains 
an attractive option for which the involvement of geriatricians is likely to be 
helpful.

6 Conclusion
In developed and most developing countries, the health care of older people has 
become the predominant clinical and organizational challenge for the twenty-
first century. Improving access and skill in bringing conventional disease-based 
medicine to older people was the task of the latter half of the last century; 
 incorporating an understanding of ageing and frailty is the next task.  Traditional 
divisions of labour between medicine and surgery and between hospital, 
 community, and primary care are outmoded. New models and approaches are 
needed. Specialists in old-age medicine and mental health can be champions of 
this transformation, but they cannot do it all. The attitudes, knowledge, and 
skills needed for a successful health and social care system in an ageing society 
must be embedded deeply and widely through education, training, and 
 dissemination of good practice.

Websites relevant to this chapter
<http://www.kingsfund.org.uk/publications/making-our-health-and-care- 
systems-fit-ageing-population>
<http://summaries.cochrane.org/CD006211/comprehensive-geriatric- 
assessment-for-older-adults-admitted-to-hospital>

Key guidelines, policy documents, and reviews
The National Service Framework for Older People.
<https://www.gov.uk/government/uploads/system/uploads/attachment_data/
file/198033/National_Service_Framework_for_Older_People.pdf>
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Chapter 5

Therapeutics in older people

Stephen Jackson

◆	 Pharmacokinetics in older people is different to that in younger people:
●	 renal clearance is lower (water-soluble drugs)
●	 hepatic clearance is lower (lipid-soluble drugs)
●	 half-life is further prolonged for lipid-soluble drugs because of the 

increased volume of distribution of such drugs
●	 in frail older patients, half-life is further prolonged

■	 by reduced hepatic enzyme activity (lipid-soluble drugs)
■	 by reduced protein binding and hence increasing the volume of 

distribution (very heavily protein-bound drugs).
◆	 Polypharmacy is common and reflects multiple pathology.
◆	 Inappropriate medication should always be avoided.
◆	 Methods of enhancing the quality of prescribing include

●	 regular medication review
●	 prescribing audit using proven indicators of appropriateness
●	 education of prescribers.

Key points

1 Introduction
The size of the oldest old section of the population is rising and is set to continue 
to increase (1, Chapter 1). This population has a higher prevalence of chronic ill-
nesses including cardiovascular diseases, cancers, osteoporosis, diabetes, Parkin-
son’s disease, dementia, and many other conditions. An increasing body of 
research is adding further prescribing indications for diseases that occur in the 
elderly population. Along with the increasing size of the population, this means 
that the numbers of prescriptions for elderly patients are increasing. Depending 
on the age group, between 60% and 80% of elderly people are taking medication 
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and 20% are taking at least five drugs (2). It is also estimated that although those 
over 75 years account for 14% of the population, they receive 33% of medication 
prescribed.

2 Age-related changes in physiology 
and pharmacokinetics
Pharmacokinetics is the description of how the body handles drugs after 
administration. It incorporates the liberation, absorption, distribution, metab-
olism, and excretion of drugs and their metabolites. These processes are affect-
ed by the physiological changes associated with ageing resulting in changes in 
the pharmacokinetics of drugs.

2.1 Absorption

Following administration, a number of factors affect a drug’s entry into the cir-
culation. These include properties such as particle size, molecular weight, 
charge, solubility, and pKa (the pH at which 50% remains in a non-ionized, 
lipid-soluble state). Most drugs are weak acids or bases and are present in solu-
tion as both ionized and non-ionized species. Non-ionized drugs are 
 lipid-soluble and diffuse easily across the cell membrane. Following liberation 
some absorption may take place in the stomach, depending on the pKa of the 
drug and the pH of the stomach. Gastric acid secretion in response to stimula-
tion decreases with normal ageing. Thus where pH is crucial to ionization, 
absorption can be affected (e.g. iron compounds). However, for most drugs the 
large surface area of the small bowel makes it the main site of drug absorption.

With ageing, although many drugs show no change in absorption (3), there is 
slightly reduced small bowel absorption of some substances (including iron, 
calcium, and glucose). There is slower colonic transit time with age, and an asso-
ciated decrease in peristalsis, largely due to a loss of neurons involved in control 
of the GI tract. Passive intestinal permeability is probably unchanged in old age 
for most substances. However, active transport of other agents, such as vitamin 
B12, is impaired. These age-related changes therefore primarily affect drugs 
with low permeability and low solubility, e.g. cephalexin. Agents such as benzo-
diazepines (lipid-soluble) and lithium (water-soluble) are readily absorbed.

2.2 Distribution

The volume of distribution (Vd), also known as apparent volume of distribu-
tion, is a pharmacological term used to quantify the distribution of a medica-
tion between plasma and the rest of the body after oral or parenteral dosing. It 
is defined as the volume in which an amount of drug would need to be 
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uniformly distributed to produce a given plasma concentration. Put another 
way, it refers to the fluid volume that would be required to contain the entire 
drug dose in the body at the same concentration as that in the blood or plasma. 
A drug with a high Vd (e.g. morphine—300 litres) implies extensive distribu-
tion outside the blood or plasma to other tissues such as fat. The Vd is depend-
ent on lipophilicity (increasing the Vd) and the ability of the drug to bind to 
plasma proteins such as albumin (acidic drugs) and α1-acid glycoprotein (basic 
drugs), thus holding the drug in the blood compartment and reducing Vd.

With ageing there is a decrease in lean body weight, muscle mass, and body 
water, and an increase in body fat per kilogram of body weight. As a result, 
lipid-soluble drugs such as benzodiazepines, morphine, neuroleptics, and ami-
triptyline have an increased Vd due to the higher proportion of body fat. With 
ageing the higher Vd for such lipid-soluble drugs (along with reduced clear-
ance) will result in a prolonged elimination half-life and hence drug effects. For 
water-soluble drugs, Vd will fall, but clearance will fall to a greater extent.

2.3 Protein binding

Many drugs are protein-bound to a varying degree. Bound drugs are inactive. 
An unbound drug is free to mediate its effect. The binding is usually reversible. 
Most acidic drugs (e.g. ibuprofen, diazepam, phenytoin, warfarin) bind to albu-
min. Basic drugs such as lidocaine and tricyclic antidepressants bind to α1-acid 
glycoprotein. With healthy ageing there is no substantial change in plasma pro-
teins; however, intercurrent illness can result in a drop in albumin and an 
increase in α1-acid glycoprotein (an acute phase protein). Chronic disease tends 
to accelerate the age-related decline in serum albumin. This can produce clini-
cally significant increases in the free fraction of very heavily protein-bound 
drugs such as ibuprofen (99.5% bound). Other highly protein-bound drugs 
include benzodiazepines (>90%) and many antipsychotics (>90%). In contrast, 
some drugs are not protein-bound at all (e.g. lithium).

2.4 Clearance—hepatic

Hepatic metabolism of drugs is dependent on the ability of the liver to extract 
drugs from the blood passing through the organ. Lipophilic drugs are metabol-
ized into more hydrophilic compounds that are eliminated mainly through the 
urine. However, in some cases metabolites are biologically active or even toxic. 
Thus risperidone is metabolized to an active metabolite (9-OH risperidone), 
which has an elimination half-life (t1/2z) of 22 hours versus the parent drug 
t1/2z of 4 hours. Similarly, diazepam is metabolized to an active metabolite 
(desmethyl diazepam), amitriptyline is metabolized to nortriptyline, and mor-
phine is metabolized to the active metabolite morphine-6-glucuronide. In the 
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liver, phase I metabolism introduces a functional group onto the parent com-
pound, generally resulting in loss of pharmacological activity. Several studies 
have shown an age-related decline in the clearance of drugs by phase I metabo-
lism, probably reflecting a reduced hepatic mass as enzyme activity is preserved. 
Induction, or increased synthesis of the cytochrome P450 enzymes induced by 
drugs such as phenytoin, isoniazid, glucocorticoids, and alcohol, may decrease 
the bioavailability of parent drug compounds.

Inhibition of drug metabolism enzymes, commonly by depletion of neces-
sary co-factors, results in elevated levels of parent drugs. This can lead to 
increased pharmacological effects and an increased incidence of drug-induced 
toxicity. Inhibition of different isoforms of cytochrome P450 enzymes can be 
seen with erythromycin and ketoconazole (CYP450 3A4) and SSRIs (CYP450 
2D6). For two of these enzymes, CYP4502D6 and CYP4502C19, genetic poly-
morphisms exist that lead to poorly functioning enzymes causing individuals 
to be poor metabolizers. Thus when prescribing drugs metabolized by these 
enzymes where the therapeutic window is narrow, prescribing should be on the 
basis that the patient is a poor metabolizer. For example, when prescribing 
haloperidol, starting doses should be appropriately low in poor CYP2D6 
metabolizers.

2.5 Clearance—renal

Excretion of drugs and metabolites in the urine involves three processes: glom-
erular filtration, active tubular secretion, and passive tubular reabsorption. 
With ageing, renal mass decreases, as does the glomerular filtration rate (GFR). 
There is also a reduced ability to concentrate urine and a reduced thirst during 
water deprivation.

Davies and Shock, in a classic cross-sectional inulin clearance study, demon-
strated that GFR decreases by about 8ml/min/1.73 m2 per decade from the 
fourth decade onwards (4). There is wide individual variability in the age-relat-
ed fall in GFR, further amplified by the presence of vascular and renal disease. 
Creatinine clearance is influenced by nutritional status, protein intake, muscle 
mass, body weight, gender, and ethnicity. As people age, muscle mass is reduced 
and daily urinary creatinine excretion decreases, accompanied by a reduction 
in creatinine clearance. The combined effect of these changes is that declining 
GFR in older patients is accompanied by lower rises in serum creatinine than 
would occur in younger people.

Reduction in GFR with age affects the clearance of many drugs such as water-
soluble antibiotics, diuretics, lithium, and water-soluble non-steroidal anti-
inflammatory drugs. GFR can be estimated using several equations. The 
Cockcroft and Gault equation uses age, weight, gender, and serum creatinine (5):
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GFR (mls/min) =  1.23 × (140-age) (years) × weight (kg) × (0.85 if 
female)/72 × Creatinine (μmol/L)

The National Service Framework for Kidney Disease recommended that all 
laboratories report a formula-based estimation of GFR when serum creatinine 
is requested in adults. The Modification of Diet in Renal Disease (MDRD) study 
equation (based on serum creatinine, age, gender, and ethnic group) (6) is 
widely used. The MDRD formula has the advantage of not requiring a weight, 
and can therefore be issued by the laboratory at the same time as a creatinine 
result is reported. It takes no direct account of muscle mass. It estimates the 
reduction in muscle bulk on the basis of the average reduction due to age. The 
classification of chronic kidney disease (Box 5.1) is based on eGFR estimated by 
the MDRD formula. The Cockcroft and Gault formula tends to estimate lower 
values for GFR than MDRD estimates. Some data suggest that the MDRD for-
mula is unreliable in end-stage renal disease (7).

The adjustment of drug dosing in elderly patients becomes particularly rele-
vant where drugs are substantially or entirely excreted by the kidneys. The 

Acknowledgement: The Renal Association—original authors Goddard J, 
Harris K, and Turner N. <http://www.renal.org/information-resources/ 
the-uk-eckd-guide/ckd-stages#sthash.yN5edpAX.orJDyUxb.dpbs> 

Box 5.1  Stages of chronic kidney disease (CKD)

Stage GFR* Description Treatment stage

1 90+ Normal kidney function but 
urine findings or structural 
abnormalities or genetic trait 
point to kidney disease

Observation, control of blood 
pressure.

2 60–89 Mildly reduced kidney function, 
and other findings (as for stage 
1) point to kidney disease

Observation, control of blood 
pressure and risk factors.

3A
3B

45–59
30–44

Moderately reduced kidney 
function

Observation, control of blood 
pressure and risk factors.

4 15–29 Severely reduced kidney 
function

Planning for end-stage renal 
failure.

5 <15 or on 
dialysis

Very severe, or end-stage kidney 
failure (sometimes call 
established renal failure)

Treatment choices.

* All GFR (glomerular filtration rate) values are normalized to an average body surface area (size) of 
1.73m2
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exception to this rule is where the therapeutic window is wide, such as with 
penicillin. In this situation dosage modification is not needed, as high concen-
trations are not associated with an increase in adverse drug reactions. Routine 
pre-prescribing estimation of GFR is an essential adjunct to good prescribing in 
this vulnerable group. Given that the MDRD eGFR is now routinely provided, 
this is the method of choice.

Where there is a narrow therapeutic window, significant toxicity can occur 
if doses are not adjusted downwards to account for renal impairment and sub-
sequent reduced excretion. Examples include lithium, aminoglycosides, and 
digoxin.

The presence of causes of chronic kidney disease such as hypertension and 
diabetes will potentiate the age-associated decline in renal function. It is espe-
cially important to review regularly drug therapy in frail older patients who 
may have, along with other known cardiovascular morbidities, undetected but 
significant renal dysfunction.

2.6 Elimination half-life

The elimination half-life (t1/2z) is the time it takes for the plasma concentration 
to be reduced by 50% during the elimination phase. This is distinct from the 
absorption half-life (t1/2abs) or distribution half-life (t1/21). It is a function of 
both volume of distribution and clearance, where clearance is the nominal vol-
ume of blood that is cleared of drug per unit time:

t1/2z  ∝  Vd/Cl

where t1/2z = elimination half-life; Vd = volume of distribution; Cl = 
clearance.

The t1/2z provides a good indication of the time required to achieve steady 
state after a drug is started. It also provides an estimate of the time required to 
remove a drug from the body, and of appropriate dosing intervals. It takes 
approximately five half-lives to reach steady state during chronic dosing and a 
similar time to remove the drug when dosing is stopped. Thus for amiodarone, 
with a t1/2z in excess of two months during chronic dosing in elderly patients (8), 
it would take at least ten months to reach steady state or to remove the drug 
from the body. For lipid-soluble drugs, the elimination half-life increases with 
age, due to both reduced clearance and increased V (9). For water-soluble drugs 
such as lithium, the reduced volume of distribution partially offsets the effect of 
reduced clearance on t1/2z.

Renal tubular interactions are a common cause of pharmacokinetic drug 
interactions. For example, renal tubular reabsorption of lithium is increased 
by  thiazide and loop diuretics. This leads to reduced clearance of lithium 
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and hence rising concentrations. Thus therapeutic drug monitoring can help 
manage such interactions, unlike pharmacodynamic interactions when con-
centrations do not change.

3 Polypharmacy and multiple pathology
One of the hallmarks of an ageing population is the accumulation of multiple 
diseases where pathology affecting many organ systems within an individual is 
seen and is referred to as frailty, which is associated with its own poor prognosis 
(Chapter 7). This is in contrast to individuals who have isolated pathology.

Polypharmacy is common in older people, with approximately 20% of people 
aged over 70 years taking five or more medications (2). From 1996–2006 the 
average number of items prescribed to people aged 60 and over almost doubled 
from 21.2 to 40.8 items per person per year (10). Polypharmacy is derived from 
the Greek, meaning ‘many medications’, but it has come to mean ‘too many 
medications’. This interpretation is incorrect, however, as all of the prescribed 
medications may have an appropriate indication.

Polypharmacy is associated with increases in many adverse outcomes, includ-
ing drug interactions, adverse drug reactions, falls, hospital admissions, length 
of stay, readmission rate soon after discharge, and mortality rate (11). However, 
these effects are likely be due to polypharmacy acting as a marker of multiple 
pathology or frailty, as opposed to being an independent risk factor. A number 
of medications pose particular risks for elderly patients (Box 5.2).

Box 5.2 Examples of drugs that pose particular 
risk for older patients

Medication Adverse Drug Reaction

Long-term use of non-steroidal anti-
inflammatory drugs

Gastrointestinal haemorrhage, renal 
impairment, antagonism of 
antihypertensive drugs

Benzodiazepines Falls due to balance impairment

Anticholinergic medications Unmasking Alzheimer’s disease, delirium, 
urinary retention

Tricyclic antidepressants Orthostatic hypotension, sedation, dry 
mouth

Chlorpropamide Hypoglycaemia

Doxazosin Orthostatic hypotension, urinary 
continence problems
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4 Inappropriate prescribing
Inappropriate prescribing as a concept has the advantage over the term polyp-
harmacy as it seeks to address both prescribing without rationale or evidence 
and the absence of prescribing when there is an indication. The latter is particu-
larly important in the context of evidence-based prophylaxis such as heparin 
prophylaxis of venous thromboembolism, antithrombotic prophylaxis of stroke 
in atrial fibrillation, and fracture prophylaxis in osteoporosis. Apart from being 
unnecessary, inappropriate medication contributes to the risk of an adverse 
drug reaction that is directly related to the number of medications being taken.

5 Atypical presentation and response to medication 
(pharmacodynamics)
Adjustments in dose, formulation, and delivery need to be made according to 
the age and frailty of the patient. Some drugs are best avoided altogether, includ-
ing benzodiazepines, anticholinergic drugs, and long-acting hypoglycaemic 
agents. Problems arise when older patients are assumed to respond to medica-
tions in the same way that younger adults do. A related confounding factor is 
that an older patient’s underlying pathology may present differently. For exam-
ple, the prevalence of painless peptic ulceration is high, as is painless myocar-
dial infarction.

6 How can inappropriate prescribing in older  
people be reduced?

6.1 Good prescribing practice

A set of simple rules can go a long way towards maintaining good prescribing 
practice. Some of these guidelines, such as using as few prescribers as possible, 
are evidence-based (12), but the majority, due to the paucity of evidence in this 
area, are consensus opinion (Box 5.3).

6.2 Medication review

The National Service Framework for Older People recommended regular medi-
cation reviews, with patients taking more four or more medications being 
reviewed every six months and those taking fewer reviewed annually (13). Gen-
eral practitioners, who do most of the prescribing, have the facility of setting the 
authorisation of repeat prescriptions for a period of time or a number of repeats, 
automatically generating a recall from their clinical software. Medication 
review for all patients being prescribed four or more repeat medicines is part of 
the quality and outcomes framework of the GP contract.
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◆	 Carry out a regular medication review and discuss and agree on all 
changes with the patient.

◆	 Stop any current drugs that are not indicated.
◆	 Prescribe new drugs that have a clear indication.
◆	 If possible, avoid drugs that have known deleterious effects in elderly 

patients, such as benzodiazepines, or recommend dosage reduction 
when appropriate.

◆	 Use the recommended dosages for elderly patients.
◆	 Use simple drug regimens and appropriate administration systems.
◆	 Consider using once daily or once weekly formulations and using fixed 

dose combinations when possible.
◆	 Consider non-pharmacological therapies, if appropriate.
◆	 Limit the number of prescribers per patient, if possible.
◆	 Where possible, avoid treating adverse drug reactions with further 

medication.

Box 5.3 Guidelines for good prescribing in elderly 
patients

The medication review examines not only the indication and dosage of exist-
ing medications but provides an opportunity for the identification and treat-
ment of new conditions such as atrial fibrillation, cardiac failure, and Alzheimer’s 
disease, which increase in prevalence with advancing age. Older people with 
complex medication or medical needs should be referred for a specialist review 
by a geriatrician.

A systematic review of the effects of interventions led by pharmacists in 
reducing polypharmacy identified only 14 trials meeting the inclusion criteria, 
and these tended to report cost savings rather than benefits to the patients (2). 
A randomized controlled trial found that regular telephone counselling by a 
hospital pharmacist increased concordance and reduced all-cause mortality 
without altering the total number of medications taken (14), but it would be 
difficult to implement this intervention in the wider community. The 2005 con-
tract for community pharmacists included a medicines use review as the first 
advanced level service to be implemented, but this is aimed at ensuring medica-
tion is taken and taken properly. Without the clinical records, pharmacists can-
not review the indications for treatment. Community pharmacists have an 
important role in spotting adverse drug reactions, interactions, and compliance 
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problems, even though there is no evidence that this reduces mortality or emer-
gency admissions (15).

6.3 Using as few prescribers as possible

In the UK the majority of prescribing is undertaken by a patient’s general prac-
titioner, but treatment is often initiated or adjusted in secondary care, so good 
communication is crucial. Unintentional discrepancies in medication are 
found in half of older patients after they have left hospital, an error rate that 
can be halved if the community pharmacist is sent a copy of the discharge 
summary (16).

A study in the US demonstrated that the incidence of adverse drug reactions 
is directly related to the number of prescribing physicians (12). The effect of 
non-medical prescribing is uncertain. It results in a similar number of prescrip-
tions to physician prescribing, but increases the potential number of pre-
scribers, although independent nurse prescribers usually work in close 
cooperation with a medical prescriber.

6.4 Education

A Cochrane review concluded that educational outreach visits appear to be a 
promising approach to modifying health professional behaviour, especially 
prescribing (17). In a UK study of 75 randomly selected general practices, there 
was a small improvement in prescribing practice in those assigned educational 
outreach (18). Interestingly, smaller practices (two or fewer full-time equivalent 
practitioners) improved by 13.5% whereas larger practices did not improve sig-
nificantly. This may have resulted from the greater attendance of doctors at the 
outreach meetings. We previously showed that similar interventions in a rand-
omized controlled trial in hospital practice also resulted in changed prescribing 
versus usual care (19).

6.5 Electronic prescribing

Electronic prescribing aims to reduce prescribing and administration errors by 
eliminating the risk of errors in generating or reading the traditional paper pre-
scription. This is one step toward the overall goal of integrating the entire 
patient record across the health service in order to minimize errors and delays 
in communication between the variety of service providers. Decision support 
can be integrated within this structure. An early indication of benefit is given by 
a before-and-after study in a surgical ward of a London teaching hospital. The 
study showed a reduction in prescribing and medication administration errors, 
and fewer prescription endorsements by a pharmacist, following the introduc-
tion of closed-loop electronic prescribing (20).
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6.6 Audit

Auditing of prescribing is integral to providing good clinical care, but the prob-
lem of the traditional audit loop of data gathering, interpretation, and feedback 
is that the long delay between an action and its consequent feedback reduces 
any impact on behaviour. Furthermore, amalgamated data distances the pre-
scriber from specific errors, making it harder to see an obvious way to improve. 
Audit does not necessarily change behaviour, but prescribing indicators have 
been developed for older patients (21, 22) which could provide immediate feed-
back when integrated into electronic prescribing systems.

7 Future directions
One of the greatest challenges within the field of drug treatment for elderly 
patients is the expansion of the evidence base to include the patients who will 
receive drug treatments. Historically the problem has been the failure to include 
older patients in clinical trials in a whole range of therapeutic areas. Older 
patients are often excluded from studies by the trial design. Even when they are 
included, the prevalence of those with chronic disease and frailty is very low. 
While there is now some recognition that inclusion and exclusion criteria must 
change, frail older patients are difficult to recruit and study. This is partly 
because of reduced ability to take part and partly because such patients and 
their carers are more likely to refuse to take part than fitter patients. A separate 
problem is that even when there are data that extend the licensed indication for 
a drug to include frail older patients, this rarely results in the extension of the 
marketing authorization. This results in off-label prescribing even when there is 
an evidence base.

Much is known about age-related and disease-related changes in pharmaco-
kinetics but implementation of this knowledge is suboptimal. While specialists 
in geriatric medicine have received training in the areas addressed by this chap-
ter, a vast amount of prescribing is undertaken in primary care and other hos-
pital specialties where such skills are not as well developed. There is thus a 
challenge relating to education and training. The slow implementation of pre-
scribing indicators as a way of documenting the quality of prescribing is an 
important step towards improvement.

8 Conclusion
A number of well-recognized changes in the pharmacokinetics of drugs are 
associated with ageing which have important implications for prescribing. 
Most notable is the prolongation of elimination half-life and the consequent 
need for lower daily doses. The multiple medications often taken by older 
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patients need regular review but are not necessarily to be avoided. Methods of 
enhancing the quality of prescribing, such as medication review, prescribing 
audit, and education are to be encouraged as they also reflect good prescribing 
practice.

Websites relevant to this chapter
National Service Framework for Older People—sets out the government’s qual-
ity standards for health and social care services for older people. 
<https://www.gov.uk/government/publications/quality-standards- 
for-care-services-for-older-people>
Medicines and older people implementing medicines-related aspects of the 
NSF for older people. 
<http://webarchive.nationalarchives.gov.uk/+/www.dh.gov.uk/en/ 
publicationsandstatistics/publications/publicationspolicyandguidance/
DH_4,008,020>
Centre for Pharmacy Postgraduate Education (CPPE) is a useful resource on 
common presentations in elderly patients and their treatment. 
<http://www.cppe.ac.uk/learning/Details.asp?TemplateID=Older-D-02&For
mat=D&ID=0&EventID=39,396>
National Service Framework for Kidney Disease—sets out the government’s 
quality standards for kidney disease care. 
<https://www.gov.uk/government/publications/national-service-framework- 
kidney-disease>

References
 1 Office for National Statistics. Mid-year population estimates. ONS; 2010. http://www.

statistics.gov.uk/cci/nugget.asp?id=949
 2 Rollason V, Vogt N. Reduction of polypharmacy in the elderly: a systematic review of 

the role of the pharmacist. Drugs Aging. 2003;20:817–32.
 3 Gainsborough N, Maskrey VL, Nelson ML, Keating J, Sherwood RA, Jackson SHD, 

Swift CG. The association of age with gastric emptying. Age Ageing. 1993;22:37–40.
 4 Davies DF, Shock NW. Age changes in glomerular filtration rate, effective renal plasma 

flow, and tubular excretory capacity in adult males. J Clin Invest. 1950;29:496–507.
 5 Cockcroft DW, Gault MH. Prediction of creatinine clearance from serum creatinine. 

Nephron. 1976;16:31–41.
 6 Levey AS, Bosch JP, Lewis JB, Greene T, Rogers N, Roth D; Modification of Diet in 

Renal Disease Study Group. A more accurate method to estimate glomerular filtration 
rate from serum creatinine: a new prediction equation. Ann Intern Med. 
1999;130:461–70.



THERAPEUTICS 63

 7 Grootendorst DC, Michels WM, Richardson JD, Jager KJ, Boeschoten EW, Dekker 
FW, Krediet RT; NECOSAD Study Group. The MDRD formula does not reflect GFR 
in ESRD patients. Nephrol Dial Transplant. 2011;26:1932–7.

 8 Latini R, Tognoni G, Kates RE. Clinical pharmacokinetics of amiodarone. Clin Phar-
macokinet. 1984;9:136–56.

 9 Zeeh J, Platt D. The aging liver: structural and functional changes and their conse-
quences for drug treatment in old age. Clin Pharmacol Ther. 2002;71:115–21.

 10 Health Survey for England, 2007. www.hscic.gov.uk/pubs/hse07healthylifestyles
 11 Frazier SC. Health outcomes and polypharmacy in elderly individuals. J Gerontol Nurs 

2005;31:4–11.
 12 Green JL, Hawley JN, Rask KJ. Is the number of prescribing physicians an independent 

risk factor for adverse drug events in an elderly outpatient population? Am J Geriatr 
Pharmacother. 2007;5:31–9.

 13 Department of Health. Medicines and older people: implementing medicines-related 
aspects of the NSF for older people. 2001. http://www.dh.gov.uk/prod_consum_dh/
groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4067247.pdf

 14 Wu JYF, Leung WYS, Chang, S et al. Effectiveness of telephone counselling by a 
 pharmacist in reducing mortality in patients receiving polypharmacy: randomised 
 controlled trial. BMJ. 2006;333:522–7.

 15 Bond C, Matheson C, Williams S, Williams P, Donnan P. Repeat prescribing: a role for 
community pharmacists in controlling and monitoring repeat prescriptions. Brit J Gen 
Pract. 2000;50:271–5.

 16 Duggan C, Feldman R, Hough J, Bates I. Reducing adverse prescribing discrepancies 
following hospital discharge. Int J Pharm Pract 1998;6:77–82.

 17 O’Brien T, Oxman AD, Davis DA, Haynes RB, Freemantle N, Harvey EL. Educational 
outreach visits: effects on professional practice and health care outcomes. Cochrane 
Database Syst Rev. 2000;2:CD000409.

 18 Freemantle N, Nazareth I, Eccles M, Wood J, Haines A. Evidence-based OutReach 
 trialists. A randomised controlled trial of the effect of educational outreach by commu-
nity pharmacists on prescribing in UK general practice. Br J Gen Pract. 2002;52:290–5.

 19 Batty GM, Oborne CA, Hooper R, Jackson SHD. Investigating intervention strategies 
to increase the appropriate use of benzodiazepines in elderly medical in-patients. Brit J 
Clin Governance. 2001;6: 252–8.

 20 Franklin BD, O’Grady K, Donyai P, Jacklin A, Barber N. The impact of a closed-loop 
electronic prescribing and administration system on prescribing errors, administration 
errors and staff time: a before-and-after study. Qual Saf Health Care. 2007;16:279–84.

 21 Oborne CA, Batty GM, Maskrey V, Swift CG, Jackson SHD. Development of prescrib-
ing indicators for elderly medical patients. Brit J Clin Pharmacol. 1997;43: 91–7.

 22 Gallagher PF, O’Connor MN, O’Mahony D. Prevention of potentially inappropriate 
prescribing for elderly patients: a randomized controlled trial using STOPP/START 
 criteria. Clin Pharmacol Ther. 2011;89:845–54.





Chapter 6

Dementia and memory clinics

Alistair Burns, Richard Atkinson, Sean Page, 
and David Jolley

◆	 Memory clinics provide a valuable service for the assessment and man-
agement of people with memory difficulties.

◆	 They have also provided a focus for the initiation and monitoring of 
antidementia drug treatments.

◆	 They have grown in number and range of services they provide over the 
years.

◆	 A robust accreditation programme exists to assess the services and ser-
vice standards.

◆	 As the number of people coming forward for investigation of memory 
problems increases, memory clinics may need realigning more to com-
munity and primary care settings.

Key points

1 Introduction
The ideas of health in later life that were developed by forward-thinking phys-
icians in the nineteenth century such as Cheyne (1724) and Day (1849), cited by 
Grimley Evans (1), grew to what we know of today as geriatric medicine. 
Through pioneering efforts within the UK in the early twentieth century 
the  speciality was nurtured within the ever-evolving structure of the NHS 
(Chapter 1). Mental health services in the UK of the 1940s and 1950s were 
based in mental hospitals. With few exceptions, such as Felix Post, a psychiatrist 
working at the Maudsley Hospital in London, psychiatrists were not interested 
in older people or the disorders which affected them. However, they com-
plained that mental hospitals were becoming congested and threatened to be 
overwhelmed by the number of people with ‘senile dementia’ that presented in 
advanced stages from the growing population who were aged 65 years and 
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above. Thus it was that pioneers of geriatric medicine took on with interest the 
mental disorders they encountered among their patients in wards and in the 
community, seeking help from psychiatry only when matters (usually behav-
ioural problems) became extreme. This process of British physicians building 
on research concepts to deliver health services has been replicated numerous 
times, notably in the development of service-oriented memory clinics.

The first British memory clinic, inspired by examples from the USA, was 
established at the Geriatric Research Unit at University College London in 1983 
(2). More clinics followed at the Maudsley Hospital (3) and Cardiff (4, 5). These 
were research ventures involving psychologists, geriatricians, psychiatrists, and 
sometimes other staff. They began to see patients who had not previously come 
to specialist services and whose memory problems were usually mild to moder-
ate and potentially responsive to interventions. This experience contrasted with 
reports that dementia care at the time often consisted of erratic, ad hoc response 
to individuals and families and other care agencies at times of crisis (6).

There are approximately 800,000 people currently living with dementia in the 
UK. Over the next 30 years this number has been confidently predicted to dou-
ble (7). Recent research suggests that improved general health and the reduc-
tion of vascular risk factors from middle age onwards, together with the 
prescription of thrombolytic and lipid-lowering medicines, are reducing the 
incidence and prevalence of dementia (8). This is good news, but the numbers 
still remain high. There has been recognition for at least 50 years that dementia 
is often not identified or diagnosed (9). The Alzheimer’s Society, using national 
data, concluded that only 46% of people with dementia in the UK had received 
a formal diagnosis (<www.alzheimers.org.uk/dementiamap>). It seems that the 
stigma about dementia is having significant negative effects on the diagnosis 
and management of dementia. The worry is that people are missing out on 
potentially useful treatments and help. Not having problems recognized and 
being short-changed by services leads to great frustration and distress; better 
practices must be identified, resourced, and provided.

2 Development of memory clinics
Memory clinics have been developed with the aim of improving the diagnosis 
of dementia and thereby improving the care and support that people with 
dementia and their families receive. When memory clinics were established in 
the 1980s, they had a number of objectives (Box 6.1) and tended to concentrate 
expertise within specialist centres, usually within hospitals. Although clearly an 
area of particular interest to old-age psychiatrists, the development of hospital 
memory clinics along these lines was almost counter to the genesis of old-age 
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psychiatry, which had had a transformative effect on mental health services for 
older people and aimed to take services into the community (10). Clinics were, 
and still are, often associated with university departments and led by physicians 
or neurologists, though increasingly psychiatrists and psychologists are lead 
clinicians (11, 12).

◆	 to forestall deterioration in dementia by early diagnosis and treatment
◆	 to identify and treat disorders other than dementia that might be 

 contributing to the patient’s problems
◆	 to evaluate new therapeutic agents in the treatment of dementia
◆	 to reassure people who are worried that they might be losing their 

 memory, when no morbid deficits are found.

Box 6.1 Objectives of the first memory clinics

Memory clinics’ original guiding principles are still recognized. The Informa-
tion Centre definition of 2011 states that memory clinics should ‘aid the early 
detection and diagnosis of dementia’ and ‘provide early intervention to maxi-
mise quality of life and independent functioning and to manage risk and pre-
vent future harm to older people with memory difficulties and their carers’ (13).

Memory services within the NHS have proved popular. A survey in 1993 
identified 20 throughout the UK and Ireland (14). This figure rose to 102 in 
2002. This rise may partly have been due to the licensing of anticholinesterase 
drugs for the treatment of dementia (15) and the recommendation by the 
National Institute of Clinical Excellence (NICE) that cholinesterase inhibitors 
should be prescribed, by specialists, and only for people with mild to moderate 
Alzheimer’s disease (16).

Further encouragement came from the Department of Health when, in 2009, 
Primary Care Trust funding for dementia services was increased. By 2011 there 
were 337 commissioned memory services in England alone with plans for a 
further 106 services to be rolled out in the following year (13).

Most of the newer clinics and memory services have been created in districts 
which are not centres of excellence for research. In the UK (15), most are linked 
to mental health services, usually within the department for psychiatry in later 
life, though some clinics are led by physicians or neurologists (10, 12). Scrutiny 
to determine the best value of memory services (17, 18), together with notes of 
caution (19) and review of actual practice (20), have begun to refine under-
standing of their worth.
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Approaches to defining and improving standards have begun internationally 
(21). In the UK, the Royal College of Psychiatrists (Box 6.2) provides an 
accreditation service that uses criteria agreed in consensus on aspects of struc-
ture and function to monitor services and encourage provision of best practice 
(22). This has allowed the creation of a register of accredited services and this is 
being used to facilitate audits that inform comparisons between services and 
rolling programmes for improvement.

◆	 The Royal College of Psychiatrists sought to address the lack of uni-
formity by introducing the Memory Services National Accreditation 
Programme (MSNAP) in 2009.

◆	 A series of Internet links are available which share the work and benefits 
of this service:

●	 <www.rcpsych.ac.uk/workinpsychiatry/qualityimprovement/ 
qualityandaccreditation/memoryservices/memory 
servicesaccreditation.aspx>

●	 <www.rcpsych.ac.uk/workinpsychiatry/qualityimprovement/ 
qualityandaccreditation/memoryservices/memoryservices 
accreditation/memoryservicesforum2013.aspx>

●	 <www.rcpsych.ac.uk/pdf/Hodge%20Sophie.pdf>
●	 <http://www.rcpsych.ac.uk/PDF/MSNAP%20National%20Report% 

202011-12.pdf>

Box 6.2 Memory services’ accreditation from 
the Royal College of Psychiatrists

3 What are the characteristics of a memory clinic?
Previous reviews have asked: what do memory clinics do, and what do they 
achieve? (11, 12).

3.1 What do they do?

Memory clinics are multifunctional and provide various services (Box 6.3).
They bring together a team: doctors, psychologists, nurses, occupational thera-

pists, sometimes social workers, speech and language therapists, dieticians, 
clinical pharmacologists, and others. Voluntary organizations may contrib-
ute support and encourage links that will be useful for the future.
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They provide a place: and particular time slots where people come together. Peo-
ple in the team learn from each other and are available to patients and carers 
and there is a venue where patients and carers meet and know they are not on 
their own.

Clinics provide assessment: medical, psychological and functional, social, bene-
fits, legal, and spiritual. A provisional diagnosis and formulation with an ini-
tial plan of action should be available from the first contact. This may include 
the need for additional investigations or simply to wait to see what time will 
bring. It can be shared with the GP, patient, and carers, and with other agen-
cies with the agreement of the patient (22, 23).

Treatment and rehabilitation: possibilities span medical interventions; psycho-
logical interventions; other therapies, including pets, music, art, exercise, and 
‘alternative therapies’ such as massage and multisensory stimulation (24).

Social interventions and support for carers: include counselling and explanations 
where indicated as well as help in negotiating additional support to comple-
ment what families and friends are pleased and able to contribute.

Advice on benefits and legal issues: including safety at home and when driving.
Liaison with other agencies: often with social services, the independent sector, 

and care homes.
Education and training: may focus on staff of the clinic and the people who 

come as students, trainees, and visitors. It includes patients and informal 
 carers. Clinics are increasingly drawn to activities that raise awareness of 

◆	 team formation
◆	 infrastructure
◆	 assessment clinics
◆	 treatment and rehabilitation
◆	 social interventions and support for carers
◆	 advice on benefits and legal issues
◆	 liaison with other agencies
◆	 education and training
◆	 health promotion
◆	 follow-up to end of life
◆	 research and audit.

Box 6.3 What memory clinics do
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dementia and similar conditions in the wider community, and especially to 
improve the competence and confidence of professionals in other caring 
organizations such as care homes, hospitals, and support services in their 
dealings with people with dementia.

Health promotion: follows naturally from educational initiatives. There is 
encouraging evidence that approaches to improved general health are 
responsible for a fall in incidence and prevalence of dementia while survival 
with dementia is prolonged as a consequence of better-informed life with the 
condition (10).

Follow-up to end of life: what is to be done in the long life which many people 
with dementia and similar conditions will live is crucial to the worth of clin-
ics. The numbers determine that not everyone with dementia can or need be 
involved with a specialist clinic throughout the course of this altered life. It is, 
however, essential that there is a system in place which guarantees compe-
tent, flexible, and responsive support through to death and support of fam-
ilies beyond this. Integration of activities, involving clinics but especially 
primary care and sometimes a hospice, is a pattern which is becoming real-
ized (25, 26).

Research and audit: memory clinics began as research centres and specialist 
clinics; they continue to lead the field in research of all kinds.

The multidisciplinary nature of memory clinics encourages collaboration between 
geriatricians, psychogeriatricians, and psychologists. This collaboration has led to 
a wealth of interesting and innovative research projects that have helped to 
advance our knowledge and understanding of the processes involved in dementia 
syndromes. Notable research from these groups, such as Peter Crome’s memory 
clinic in Stoke-on-Trent, has considered the role of cholinesterase inhibitors (27) 
and enabled the ‘aluminium theory’ of Alzheimer’s disease to be investigated (28).

The work of the South Manchester clinic exemplifies the continued evolution 
of the memory clinic model. Inspired by pioneers including Raymond Levy (3), 
the multidisciplinary team have modified and evaluated the roles of team mem-
bers, including the role of nurse specialists and the concept of distributed 
responsibility, as well as utilizing opportunities for research (29, 30).

3.2 What do they achieve?

Clinics encourage people to come forward more readily and at times of less 
impairment than was the case when the only option was routine geriatric or 
psychogeriatric care. However, some people find attendance at any type of clin-
ic daunting and others simply will not attend (31). Memory clinics have 
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reduced the stigma associated with labels such as ‘mental’ or ‘geriatric’, although 
there remains a challenge in reaching people from ethnic minority groups (31). 
Assessment, investigation, diagnosis, and communication of these are  generally 
appreciated (32). Many people are lacking in knowledge about the conditions 
which cause memory problems and which may progress as dementia. They and 
their families can benefit from teaching sessions in groups and individually 
(33, 34).

4 The future of memory clinics
The number of people with dementia and related disorders and of people quite 
properly concerned about altered memory is growing. The demand for memo-
ry services has increased beyond the capabilities of memory clinics as originally 
conceived. The search for alternative models includes closer collaboration 
between specialist and primary care, and drives to increase competence and 
confidence in identifying and supporting people with dementia and similar 
 disorders within and by all components of a caring community.

The aim is to break down barriers to access to initial assessment and diagno-
sis. This might be done by increasing the capacity and changing the mode of 
operation of clinics (35). An alternative is for clinic staff to give part of their 
week to work in primary care in the familiar setting of a person’s local GP 
 surgery (26, 36). These innovations seek to reduce stigma and simplify logistical 
problems when people seek help for memory problems.

5 Conclusion
◆	 Memory clinics have transformed the way in which people with memory 

problems have been assessed and appropriately managed.
◆	 They have successfully adapted over the years from specialist settings to 

being integral to community-based services.
◆	 They offer a focus for service excellence, dissemination of good practice, 

and opportunities for research and audit.
◆	 The UK has led the field in the development of memory clinics and setting 

standards.
◆	 New models of memory clinics that are community based and link with 

primary care need to be developed and evaluated.

Services in the UK for older people with mental health problems, including 
dementia, have been transformed since the introduction of comprehensive spe-
cialist community-oriented psychogeriatric services from the late 1960s 
onwards. These services drew strength and inspiration from geriatric medicine 
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and the two specialties have continued to learn together. The introduction of 
memory clinics in the 1980s, transplanted from the USA and pioneered by geri-
atricians but welcomed by psychiatrists and neurologists, has helped to increase 
the acceptability, quality, and breadth of services for people with dementia and 
related disorders. They also provide a setting where research and audit can be 
most easily conducted. In addition, they offer an identifiable reference point for 
professionals and lay people interested in and involved in care of people with 
dementia.

Their adoption by so many countries internationally is a demonstration of 
the recognition of their worth and potential in providing services such as 
 education, awareness, and training as well as a platform for research and 
audit.  Questions relating to the best way of applying knowledge of their 
strengths and limitations and alternative configurations demonstrate healthy 
open- mindedness within the community of clinicians, researchers, and  others 
who devote their lives to this work.
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Websites and key guidelines relevant to this chapter
 An update on the prime minister’s dementia challenge: 
<http://dementiachallenge.dh.gov.uk/>
 Royal College of General Practitioners on dementia: 
<http://www.rcgp.org.uk/clinical-and-research/clinical-resources/dementia.
aspx>
 Advice on what cognitive tests to use: 
<http://www.alzheimers.org.uk/cognitiveassessment>
 Resources to support the dementia prevalence calculator 
<http://www.dementiapartnerships.org.uk/diagnosis>
Information about memory services: 
<http://www.rcpsych.ac.uk/workinpsychiatry/qualityimprovement/ 
qualityandaccreditation/memoryservices/memoryservicesaccreditation. 
aspx>
The range of diagnostic rates across the UK: 
<http://www.alzheimers.org.uk/dementiamap>
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1 Introduction
Frailty, in the context of older people, is a relatively new word to be included in 
the medical lexicon. The word is derived from the Latin fragilis and defined by 
the dictionary as ‘easily broken or destroyed’, ‘in poor health; weak’, and ‘mor-
ally weak, easily tempted’ (1). Despite these rather derogatory and demeaning 
definitions it has been accepted by the medical community as a way of identify-
ing mainly older people at risk of further decline although the word itself and its 
concept has its critics (2). A potential pathway to frailty with trigger factors is 
depicted in Figure 7.1 which is essentially a synopsis of the literature on frailty.

The heterogeneity in health status in older people has been recognized since 
biblical times. The desirability to define different groups of older people has come 
more recently from different directions. Within the health community these have 
arisen from the desire to identify groups of older people who are most at risk of 

Chapter 7

Frailty: challenges and progress

Peter Crome and Frank Lally

◆	 Frailty in older people is characterized by deteriorating health and 
increasing need for support.

◆	 Frailty has the features of a ‘geriatric giant’ as originally defined by Isaacs.
◆	 The identification of frail older people is important for medical interven-

tion and for strategic planning.
◆	 The clinical definition of frailty is still being debated but may include the 

following aspects:
●	 a distinct phenotypical profile
●	 a frailty index defined by the accumulation of deficits
●	 genetic and biochemical predisposition.

◆	 There is no specific treatment for frailty but there are treatments for the 
diseases that contribute to it.

Key points
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deteriorating health or function. The potential advantages of identifying such 
people are to allow therapeutic interventions at an individual level and to help 
plan health and social care services at a population level. Nevertheless, how to 
define frailty and how best to identify  frail individuals has not been resolved.

2 Definitions
One of the earliest attempts to define the difference between fit and frail was 
that of Woodhouse et al. (3). The essential components of the frail person they 

Poor outcomes
Further decline

PRE-FRAIL

FRAIL

Increased
Dependency

Cognitive and
functional decline

Psychological

EnvironmentalBiomedical

Social
Erosion of

Physiological
Capacity

Fig. 7.1 Potential steps leading to frailty.
Factors (boxes) acting either alone or synergistically to reduce physiological capacity leading to 
increased dependency. This may initially lead to a pre-frail state before tipping into the frailty 
syndrome leading to further functional decline.
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described were that such people were older, dependent on others for activities 
of daily living, and often in institutional care. They may not have overt disease 
but minor abnormalities detected by investigations, and they may be on regular 
medication. Among the diseases associated with frailty were neurodegenerative 
conditions (Alzheimer’s, Parkinsonism), and arthritis, fractures, and osteopo-
rosis. Both the distinction and the overlap between frailty and chronic diseases 
continue to be debated (4). Woodhouse and colleagues also drew attention to 
the physiological changes in later life and the implications for drug therapy. The 
development of analytical techniques to measure drug pharmacokinetics has 
allowed major differences to be identified between young and old people. How-
ever, it became clear that these differences, which were identified by studying 
younger volunteers and older hospital patients, were not due to age alone but 
also to other factors which would now be subsumed into the frailty paradigm. 
The connection between frailty and prescribing has been a continuing theme of 
the frailty debate (5).

2.1 Phenotypes and deficits

A standard definition of frailty has yet to emerge but two distinct approaches 
have been suggested: the phenotype and the frailty index. These are in addition 
to the global clinical impression, which itself may be refined by tools such as the 
Canadian Study of Health and Aging Frailty Score (6). A recent Delphi consen-
sus approach failed to reach agreement on a specific set of clinical or laboratory 
biomarkers, although there was agreement on the value of screening for frailty. 
Consensus was also obtained that the domains of physical performance (includ-
ing gait speed and mobility), nutritional status, mental health, and cognition 
should form part of any definition (7).

Fried et al. were the first to establish a frailty phenotype (8) based on a stand-
ardized assessment of physical health and has recently been described as rule 
based (9). Fried defined frailty as comprising three or more of the following 
characteristics:
◆	 unintentional weight loss
◆	 self-reported exhaustion
◆	 weak grip strength
◆	 slow walking speed
◆	 low physical activity.

Using data from the Cardiovascular Health Study of more than 5,000 
 participants, they found that the presence of frailty for over three years predict-
ed falls, worsening mobility, first hospitalization, and death, with hazard ratios 
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Table 7.1 The Fried criteria of frailty

Feature Measurement

Shrinking (sarcopenia) Unintentional weight loss (>4.5 kg)

Weakness Lowest quintile of grip strength

Exhaustion Self-reported using Center of Epidemiological 
Studies—depression scale

Slow walking speed Lowest quintile over 15 feet

Low physical activity kcal/week in lowest quintile

of 2.06, 2.68, 2.25, and 6.47, respectively. People with only one or two of the 
phenotype factors were at lower risk of adverse outcomes. Fried also drew 
attention to the difference between frailty (as defined by the phenotype), 
 co-morbidity ( presence of many medical conditions), and disability (lack of 
independence). Subsequently the predictive validity of the phenotype was con-
firmed by Fried and colleagues using data from the Women’s Health and Aging 
Study (10). The  criteria are shown in Table 7.1.

While Fried’s methods of identifying frailty may be suitable for epidemio-
logical studies, they are not really practical in the acutely ill or for individuals 
with severe disability. Additionally they do not take account of psychological, 
emotional, or cognitive factors that have been shown to have negative health 
impacts. Simpler criteria have been proposed such as those of Ensrud et al. (11) 
in which three factors are measured: weight loss of more than 5% between tests, 
self-reported exhaustion using the Geriatric Depression Scale, and inability to 
get out of a chair five times without using the arm. However, the latter test may 
present difficulties for many older people and the height of the chair would be a 
factor. Montesanto et al. suggested that different populations, such as the older 
people they studied in Calabria, may represent a unique group with different 
phenotypical domains identifying frailty (12). Their model employed cognitive 
functioning, functional activity, physical performance, degree of depression, 
and self-reported health.

An alternative to the phenotype approach is the frailty index, defined by the 
accumulation of deficits, which can be physical or mental health diseases, 
 disabilities, or abnormal laboratory findings (13). The more of these deficits a 
person has, the greater the risk of being frail. A number of such frailty indices 
have been suggested. Searle et al. (14) proposed a set of criteria that need to 
be  present in constructing a frailty index. According to the authors the 
criteria must
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◆	 be health-related (e.g. not age-related baldness)
◆	 in general increase in prevalence with age
◆	 not become ubiquitous at too early an age (e.g. presbyopia)
◆	 be broad, covering a number of body systems.

They also described a validating process including the determination of cut-
off scores based on data from the Yale Precipitating Events Project. Both 
binary and continuous variables were included. Examples of deficits included 
are help with bathing, feeling happy, heart attack, and low mini mental state 
examination. Examples of deficits excluded because they did not meet the 
Searle et al. (14) criteria are being admitted to hospital in the past year (not 
age-related) and measured vision. Two European studies that employed a 
40-item frailty index confirmed the predictive value of this approach  
(15, 16). They found that men have a higher mortality rate than women 
despite having a lower frailty index (15). It has also been suggested that 
higher physiological functioning in youth may be at the expense of greater 
susceptibility in later life (17).

The influence of excluding people with disability and subdividing a frailty 
index into physical health, mental health, and social frailty phenotypes was 
explored in a study of community-dwelling people over 75 (18). The four-year 
hazard ratio for death was 3.09 and 2.69 for the physical social types, respective-
ly. The social phenotype, however, did not predict mortality. The frailty index 
has also been suggested as a way of determining frailty in mouse models (19).

Of course, it must be stated that the presence or absence of frailty is not the 
only marker of reduced life expectancy or deteriorating function. The presence 
of advanced cancer is an obvious example of a marker unrelated to frailty.

3 Frailty and the immune system
Discussion of the pathophysiological factors reported to be associated with 
frailty would require a book in its own right. For this reason the authors aim to 
provide an overview of the burgeoning literature that covers frailty-related 
immunological and inflammatory predictors with some key references.

Figure 7.2 illustrates some of the potential immunological pathways that may 
lead to frailty. The illustration is a synopsis of the literature on the subject and 
gives some of the main factors that have been reported and in which there is still 
active research interest.

It has been recognized for a long time that as the body ages there are associ-
ated biological changes. The term coined for age-related changes to the immune 
system is immunosenescence. Immunosenescence affects both the innate and 
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adaptive arms of the immune system. This can lead to changes to white cell 
populations such as neutrophils and natural killer (NK) cells (innate), as well as 
to T-lymphocyte subsets (adaptive) such as T-memory cells that allow rapid 
response to specific antigens already recognized by the system. Other factors 
can also modify the immune system, such as physical insult and stress. It is 
recognized that both conditions can lead to depression, which itself is an 
immune modulator.

The effects of lifestyle choices on our bodies are now well known; factors such 
as poor diet, excess alcohol, and increased visceral fat have all been implicated. 
These can cause fluctuations in the levels of circulating cytokines leading to 
imbalance and/or increased oxidative stress by the production of free radicals, 
which can have effects on cellular processes and DNA regulation and may lead 
to cell death (apoptosis).

Chronic inflammation in older people (inflammaging) can also cause a rise in 
circulating pro-inflammatory cytokines such as tumour necrosis factor alpha 
(TNF-α) and interleukin 1 (IL-1). C-reactive protein, a marker of inflamma-
tion, is often raised in frail or pre-frail individuals.

Many researchers have suggested that a viral infection earlier in life can pre-
dispose an individual to immune dysregulation later in life. One often-cited 
candidate is cytomegalovirus (CMV). This is a common herpes virus and caus-
es little harm at the time of infection. However, it remains within cells and the 
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Fig. 7.2 Possible mechanisms of immune dysregulation leading to frailty.
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immune response to it appears to remain raised, thereby placing a burden on 
the immune system. CMV has been directly associated with frailty in several 
studies (20, 21).

The upshot is that some or all of these factors can play a part in compromising 
or regulating the immune system. Lowering responses in the innate arm of the 
system can lead to increased risk of infections, as cells such as neutrophils and 
NK cells are not working as they should. Similarly, the immunocompromised 
individual is unable to produce an adequate response to vaccines such as the 
influenza vaccine often given to older people during winter months. This adds 
not only to the physiological burden but also has service and financial 
implications.

For further reading, some general references on frailty and inflammation are 
(22–24) and immunosenescence (25–27).

4 Prevalence
The prevalence of frailty depends on the population studied and the tool that is 
used. Fried et al. found an overall prevalence of 7% in people over the age of 65 (8). 
(Figures in this section have been rounded for clarity.) A systematic review in 
2012 showed a range of 4–59% with a weighted average of 10% for frailty and 44% 
for pre-frailty in 21 studies of community-dwelling over-65s. Not surprisingly, 
prevalence increased with age and was more common in women (10% vs. 5%), 
but not all studies provided information on gender or age. Frailty was also more 
common when defined using the frailty index rather than the phenotype approach 
(14% vs. 10%).

A number of studies have been published since the 2012 review. One study 
using Fried criteria in a sample of 511 over-64s from a St Petersburg district 
reported an overall prevalence of 21%, 63%, and 16% for frailty, pre-frailty, and 
non-frailty, respectively (29). Using the Steverink-Slaets model (30) and the 
extended Puts model (31), researchers found the prevalence of frailty to be 33% 
and 44%, respectively. The authors also reported that the Fried model had the 
highest association with dependency. The Garre-Olmo study mentioned earlier 
reported that 39% of the over-75 population demonstrated one or more of three 
types of frailty (18); values for physical, mental, and social frailty were 17%, 
20%, and 9%, respectively (some people exhibited two or three of the 
 phenotypes). In an even older population of 86-year-old community-dwelling 
individuals, the prevalence of frailty was 20%, with 54% pre-frail and 25% non-
frail using the Fried criteria (32). Finally, a Dutch study of 102 primary care 
patients over 65 years (33) reported frailty rates of 12 to 36% using seven 
 different scales.
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5 Frailty and sarcopenia
Low muscle mass together with either low muscle strength or low physical per-
formance have been suggested as the criteria for sarcopenia (34). The latter two 
features are also contained within the Fried criteria; not surprisingly, there is over-
lap between the two conditions. An analysis of data from the Aging and Longevity 
Study (35) showed that the presence of sarcopenia increased the risk of all causes 
of death in over-80s, with a hazard ratio of 2.32. It is still to be determined whether 
identifying this sub-group of patients has any benefit in terms of identifying peo-
ple at risk of adverse health outcomes or indicating specific treatments. Patients 
with dementia, which is also a wasting disease, meet phenotype criteria for frailty 
as well. The relationship between these two conditions has been discussed (4).

6 Treatment of frailty
Frailty has the features of a ‘geriatric giant’ as originally defined by Isaacs (36). 
Among the cardinal features of the giants are the complexity of the condition, the 
multiple causes, and the absence of a single straightforward treatment. So it is 
with the frailty syndrome no matter how defined. Although anabolic steroids and 
anti-inflammatory treatments have been suggested (37), at the present time there 
are no recognized specific pharmaceutical treatments for the frailty syndrome 
itself—just treatments for individual diseases that contribute to it. Table 7.2 
lists some common conditions associated with frailty along with possible inter-
ventions. Patients who are frail are often excluded from clinical trials, so that 
that even for common diseases the value of treatment for frail patients is not clear 
(38, 39). Indeed, Jeffery et al. (40) suggest that treating frail hypertensive patients 
may be detrimental, as it has been reported that in those with the slowest walking 
speeds a higher blood pressure appeared to be protective of mortality (41). This 
issue is discussed further by Hubbard et al. (42).

7 Recent developments and future trends

7.1 Developments in primary care

Until recently the study of frailty has been the domain of geriatricians and epi-
demiologists, although, of course, the majority of frail older people will have 
their health care needs met by primary care physicians and their teams. Lacas 
and Rockwood drew attention to the shortage of geriatricians worldwide and 
highlighted the imperative for primary care physicians to identify which of 
their patients are frail (43). However, it has not yet been established which tools 
are best to do this. Hoogendijk and colleagues (33) compared a number of 
scales against Fried criteria and expert panel consensus in general practice. 
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They found that the simple questionnaire approach of PRISMA-7 (44) pro-
duced better sensitivity and specificity than the standard Fried criteria and that 
of an expert panel. Its clinical utility remains to be determined, however.

The collection of additional data over and above what is obtained as part of 
routine primary care obviously causes additional work. The potential for using 
routinely collected data was explored by Drubbel et al. (45). They constructed a 
frailty index based on some of the data items collected by the International 
Classification of Primary Care routine health care data plus an additional item 
on polypharmacy. Their 36-item frailty index predicted adverse health out-
comes: 43% of those in the highest tertile developed an adverse health outcome 
compared to 12% in the lowest tertile. However, the clinical usefulness of this 
approach has not been established.

Table 7.2 Disorders that may lead to increasing frailty including possible treatments

Condition/Disorder Treatment

Blood clotting activity Aspirin

Anaemia Haematinic replacement therapy  
Recombinant human erythropoietin

Arthritis NSAIDs
Steroids

CHD Antihypertensives
Aspirin
Statins

Cognitive impairment Cholinesterase inhibitors
Exercise

Depression Exercise
Social interaction
Counselling
Psychotherapy
Antidepressants

Falls/fractures Vitamin D
Calcium treatment
Exercise

Hypothyroidism L-thyroxine

Increased blood clotting activity Aspirin

Inflammation/muscle strength Exercise
Statins/ACE inhibitors

Lowered testosterone (males) Replacement therapy

Poor nutrition Dietary regulation

Type 2 diabetes Thiazolidinedione
Antiglycaemics
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An interesting development in this area is the potential of frailty measure-
ments to facilitate inter-professional management, so that members of the team 
can have a common understanding of any individual’s status and risk. It has 
been suggested that the clinical global impression of change in physical frailty 
(46), the Edmonton Frailty Scale (47), and the Dynamic Frailty scale (31) may 
all be useful in this situation (48).

7.2 Future trends

Since there is still no consensus on the definition of frailty, but recognition that 
one is needed, it is probable that articles will continue to be published advocat-
ing new or modified methodologies. The ultimate candidate has to be generally 
accepted and be:

◆	 proven in good-quality clinical trials
◆	 simple and quick enough for clinicians to use as part of their normal 

practice.
◆	 predictive.

The emphasis in the literature is on finding a treatment for frailty. However, 
since frailty is complex and heterogeneous in nature, the most likely successful 
interventions will be those that identify the underlying diseases and treat them. 
Other than this, numerous studies on geriatric syndromes in general, and  frailty 
in particular, espouse the beneficial effects of exercise.

The interest in inflammatory and immunological predictors of frailty is 
 growing. There are now several population studies that are looking for specific 
biological markers of frailty in older adults. In addition, animal models of  frailty 
can test various hypotheses and explore potential genetic and/or environmental 
stimuli that increase or decrease the risk of becoming frail.

Interest is also growing in possible vaccinations that may prevent frailty. 
A possible treatment approach is to vaccinate young adults when the immune 
system is uncompromised. Potential vaccinations could be against viruses such 
as CMV to prevent them accessing and lying dormant within cells. Testing has 
also begun on vaccines with greater immunogenicity to replace the current flu 
vaccines in frail or pre-frail older adults. In this way a strong immune memory 
can be built up that may prevent individuals getting influenza.

8 Conclusion
Despite the lack of a standard definition and uncertainty of frailty’s role in the 
classification of disease it looks as if the term is here to stay. The Department 
of  Health in England has appointed its first National Clinical Director for 
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Integration and Frail Elderly. However, in this service-delivery context the term 
encompasses both those who meet diagnostic criteria for a frailty phenotype 
as  well as all other older people with complex chronic needs and multiple 
morbidities.

As well as a lack of clarity over definition there is a lack of clarity over the pur-
pose of using the term. As a predictor of adverse outcome it is insufficiently 
predictive (49). If a person has a severe single-system disease such as heart fail-
ure or cancer, one does not need a frailty index or phenotype judgement to 
determine that there is a risk of death. Prediction of institutionalization is a 
more complex issue, however. It depends not only on the state of the individual 
but also on the availability of care homes, the support available at home, and the 
psychological state of the older person and their family. Identification of people 
who might benefit from a specific anti-frailty pharmaceutical therapy seems 
distant, although targeting the sarcopenia type of frailty might be more promis-
ing. Therefore at the moment detection of frailty would seem best an epidemio-
logical tool and an adjuvant way of identifying those at risk.

Websites relevant to this chapter
 Canadian Initiative on Frailty and Aging: 
<http://www.frail-fragile.ca/e/index.htm>
The King’s Fund (various frailty topics): 
<http://www.kingsfund.org.uk/search/site/frail>
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1 Introduction
The maintenance of continence is a basic human function, partially dependent 
upon intact lower urinary tract function, but also on the necessary cerebral 
control, not only of urination but of social appropriateness of actions, mobility, 
and dexterity. Continence remains a little talked about subject for many older 
people and ‘bladder problems or weakness’ are often thought of as a necessary 
part of growing older. Urinary incontinence (UI) is certainly not a part of nor-
mal ageing although lower urinary tract symptoms are highly prevalent in later 
life. Urinary incontinence, in a similar fashion to other problems in late life, 
reflects a typical geriatric syndrome, with multiple risk and modulating factors 

Chapter 8

Incontinence, the sleeping 
geriatric giant: challenges and 
solutions

Adrian Wagg

◆	 The prevalence of urinary incontinence increases in association with 
increasing age.

◆	 Behavioural and lifestyle interventions, including exercise, are effective 
in older people.

◆	 There is an increasing evidence base for pharmacological therapy of 
urgency incontinence in the elderly and frail elderly.

◆	 Surgical management for older men and women is associated with bene-
fit but should be performed with due regard to potential benefits and 
harms, remaining life expectancy, and the expectations of both patient 
and, where relevant, caregiver.

◆	 Continence care should ideally be based around provision by specialist 
nurse practitioners working within a multiprofessional, integrated 
service.

Key points
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acting together to produce an end effect. Thus, urinary incontinence is as much 
a diagnosis as is one of ‘falls’ or ‘delirium’, and effort needs to be made to identify 
the underlying factors which contribute to the problem. Such complexity 
should not be unduly daunting. Geriatricians are well used to the complexity 
paradigm in the context of falls and cognitive impairment; incontinence in 
older people is no different.

2 Prevalence and relation to age-associated changes 
in the brain
The prevalence of urinary incontinence increases with increasing age, affecting 
approximately 11% of men and 20% of women over the age of 60 (1). In add-
ition to usual lower urinary tract pathology, incontinence in later life is perhaps 
dominated by an increasing inability to inhibit voiding in response to the sen-
sation of urge to void. Investigation of older people with urgency has revealed 
an increased load of white matter hyperintensities in those with symptomatic 
urgency and difficulty in maintaining continence. These findings also link 
incontinence with cognitive and functional impairment, which may be a final 
common pathway in the generation of late-life geriatric syndromes (2).

3 Types of incontinence

3.1 Urgency and urgency incontinence

Urinary urgency is the hallmark symptom of overactive bladder (OAB), which 
for approximately a third of adults is associated with urgency urinary inconti-
nence (3). The prevalence and incidence of urgency and urgency incontinence 
increases with age. In the EPIC (European Prospective Investigation into Can-
cer and Nutrition) study of adults over 40, based upon a structured telephone 
interview of more than 19,000 people, 19.1% (95% CI: 17.5–20.7) community-
dwelling men and 18.3% (16.9–19.6) women over the age of 60 indicated that 
they had urinary urgency, and 2.5% (1.9–3.1) men and 2.5% (1.9–3.0) women 
indicated that they had urgency incontinence (1). More recently, reports from 
longitudinal studies in cohorts of men and women have illustrated the age-
related increase in lower urinary tract symptoms, including urgency and urgen-
cy incontinence. In the study of women, 2,911 women responded to a 
self-administered postal questionnaire in 1991 and 1,408 of the women replied 
to the same survey in 2007. Over that time, the prevalence of UI, OAB, and 
nocturia increased by 13%, 9%, and 20%, respectively. The proportion of 
women with OAB and UUI increased from 6% to 16% (4). In men (5), 7,763 
responded to a self-administered postal questionnaire in 1992, and 3,257 
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responded to the same survey in 2009. In a similar fashion, prevalence of UI 
and OAB increased (overall UI from 4.5% to 10.5%; OAB from 15.6% to 44.4%). 
The prevalence of nocturia, urgency, slow stream, hesitancy, incomplete 
 emptying, postmicturition dribble, and daytime frequency also increased.

3.2 Stress urinary incontinence

Stress urinary incontinence (SUI), urinary loss which occurs on exertion or 
effort, appears to have its peak incidence in women in mid-life. In the EPIC 
study (1), 8.0% (95% CI: 7.1–9.0) of women over 60 had the condition. In men, 
the majority of SUI occurs following prostatic surgery, with rates varying 
depending upon the type of operation. Transurethral resection of the prostate 
is associated with rates of approximately 1% (6), whereas retropubic radical 
prostatectomy is associated with rates between 2% and 57% (7, 8), depending 
upon selection, definition, and time frame, but the proportion of men with SUI 
is generally more prevalent in the oldest groups. EPIC revealed a prevalence of 
5.2% (95% CI: 4.2–6.1) in men over 60 years of age.

3.3 Mixed urinary incontinence

Although there are operational difficulties with the definition of mixed 
 incontinence, particularly in cystometric terms, when regarded as urinary 
incontinence with symptoms of both urinary urgency incontinence and exer-
tional incontinence, mixed incontinence is highly prevalent in primary care (9). 
To what extent this finding reflects uncertainty in history-taking (in that severe 
urethral sphincter incompetence can produce a feeling of precipitant urinary 
loss at pressure threshold or as urine enters the bladder neck and is reported as 
urgency), is unclear. Some epidemiological data suggest that mixed incontin-
ence accounts for approximately one third of all cases of incontinence in 
women. Even so, mixed urinary incontinence accounted for only 4.1% of incon-
tinence in women over 60 years of age in the EPIC study, probably highlighting 
the difficulty with the operational definition (1, 10).

3.4 Nocturnal enuresis

Whereas nocturia is extremely common in older people, nocturnal enuresis is 
less so. In a study of 3,884 community-dwelling men and women aged 65 to 79, 
nocturnal enuresis was reported by 2.1%, and was significantly higher among 
women (2.9%) than men (11). It is often accompanied by other associated lower 
urinary tract symptoms and complicated by associated co-morbid conditions 
or the effects of medications affecting sleep. Congestive heart failure, functional 
disability, depression, nocturnal polyuria, and use of hypnotics at least once per 



GERIATRIC MEDICINE: AN EVIDENCE-BASED APPROACH92

week have been associated with the condition. Adult-onset nocturnal enuresis 
without daytime symptoms in an older person without significant co-morbidity 
is a serious symptom. Usually it is a sign of significant urological pathology and 
should be thoroughly investigated (12).

3.5 Functional incontinence

Urinary incontinence in older people may be wholly unrelated to lower urinary 
tract abnormality. Successful toileting requires sufficient cognitive and physical 
function, including manual dexterity, to reach the toilet, undress, and void in a 
timely and socially appropriate fashion. For many frail older people, the burden 
of either physical or cognitive impairment renders this less likely. Incontinence 
in these situations is termed functional. There is little systematic evaluation or 
assessment of either the prevalence or management of this clinical entity. Much 
that is practised is as a result of received wisdom, involving lifestyle and behav-
ioural techniques employed for the general management of incontinence in 
frail older people.

4 Voiding inefficiency
The finding of a post-voiding residual volume of urine is far from uncommon 
in an older population. In one survey of community-dwelling men and women 
over age 75, more than 10 ml of residual urine was found in 91 of the 92 men 
(median 90 ml; range 10–1502 ml) and in 44 of the 48 women (median  
45 ml; range 0–180 ml) (13). In a study of men undergoing urological work-
up, the finding of a post-void residual greater than 50 ml was 2.5 times greater 
for men with a prostate volume greater than 30 ml than in those with smaller 
prostates. Men with a post-void residual greater than 50 ml were about three 
times as likely to have subsequent acute urinary retention with catheterization 
during the subsequent three to four years (14). A separate study in older 
women found a residual volume of 100mL or more in up to 10% of older 
women, many of whom were asymptomatic. It appeared that the residual 
 volume remitted over a two-year period (15). It is evident that there is a 
 reduction in the contractile function of the bladder associated with ageing in 
both men and women. Probably this is due to a dampening of detrusor 
 contractile force by the age-associated accumulation of surrounding 
 connective tissue (16, 17). What constitutes a normal post-void residual in 
older people is still widely debated; the common concerns about recurrent 
urinary tract  infection, incontinence, and upper renal tract damage are not 
well substantiated in  otherwise normal older people, the risk of high pressures 
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being low (18). There is no effective pharmacological therapy for ineffective 
voiding and, in the absence of outflow tract obstruction, no effective surgical 
intervention. Management consists of double voiding; if this proves ineffect-
ive then  catheterization, either intermittent or indwelling, is the treatment of 
choice.

5 Quality of life and impact
The impact of incontinence in older people is often described in terms of its 
association with other conditions: UI is associated with an increased risk of falls 
and fracture, urinary tract infection, depression, and skin problems, and is an 
independent risk for institutionalization (19–21). In a large population-based 
observation study, UI (defined as use of pads) was independently associated 
with one other geriatric condition (of cognitive impairment, injurious falls, diz-
ziness, vision impairment, or hearing impairment) in 60%, two or more condi-
tions in 28%, and three or more in 13% (22). Associated conditions such as 
peripheral vascular disease, Parkinson’s disease (PD), diabetes mellitus, con-
gestive heart failure, venous insufficiency and chronic lung disease, falls and 
contractures, recurrent infection and constipation have all been implicated in 
generating a predisposition to the development of UI (Table 8.1).

Hypertension, congestive heart failure, arthritis, depression, and anxiety 
were associated with a higher prevalence of UI. A linear correlation (r = 0.81) 
was found between prevalence of UI and the number of co-morbid condi-
tions (23). Moreover, incontinence has an impact on the quality of life and 
well-being of older people, leading to reduced socialization, associated with 
the severity of the incontinence, rather than the type, although other studies 
suggest that urgency incontinence has a greater impact than the other 
 subtypes (24–26). There are also data to suggest a reduction in economic 
 productivity and increased work absence for those with incontinence (27). 
While not immediately relevant, as the requirement for people to remain eco-
nomically active until later in life increases, this is likely to become an import-
ant factor. The additional impact on informal caregivers of those with 
incontinence is also significant in terms of burden and reduced quality of life 
(28). The economic impact of some of those caregivers leaving the workforce 
to care for older people with incontinence has not been quantified. However, 
the additional costs associated with OAB and related incontinence in the UK 
has been estimated at €515 per year per patient, with nursing home contin-
ence care accounting for an additional €381 per year above that amount, the 
majority of this relating to containment products (29).
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Table 8.1 Co-morbid medications associated with urinary incontinence  
in older people

Conditions Comments Implications for Management

Co-morbid medical  
illnesses
Diabetes mellitus
Degenerative joint  
disease
Chronic pulmonary  
disease
Congestive heart failure
Lower extremity venous 
insufficiency
Sleep apnoea

Poor control can cause 
polyuria and precipitate or 
exacerbate incontinence; 
also associated with 
increased likelihood of 
urgency incontinence and 
diabetic neuropathic bladder
Can impair mobility and 
precipitate urgency UI
Associated cough can 
worsen stress UI
Increased night-time urine 
production can contribute 
to nocturia and UI
May increase night-time 
urine production by 
increasing production of 
atrial natriuretic peptide

Better control of diabetes can 
reduce osmotic diuresis and 
associated polyuria, and  
improve incontinence
Optimal pharmacologic and  
non-pharmacologic 
pain management can 
improve mobility and toileting 
ability
Cough suppression can  
reduce stress incontinence 
and cough-induced  
urgency UI
Optimizing pharmacologic 
management of congestive 
heart failure, sodium 
restriction, support stockings, 
leg elevation, and a late 
afternoon dose of a rapid-
acting diuretic may reduce 
nocturnal polyuria and 
associated nocturia and  
night-time UI
Diagnosis and treatment of 
sleep apnoea, usually with 
continuous positive airway 
pressure devices, may 
improve the condition and 
reduce nocturnal polyuria 
and associated nocturia  
and UI

Severe constipation and 
faecal impaction

Associated with ‘double’ 
incontinence (urinary and 
faecal)

Appropriate use of stool 
softeners
Adequate fluid intake and 
exercise
Disimpaction if  
necessary
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Conditions Comments Implications for Management

Neurological and  
psychiatric conditions
Stroke
Parkinson’s disease
Normal pressure 
hydrocephalus
Dementia (Alzheimer’s,  
multi-infarct, others)
Depression

Can precipitate urgency UI 
and less often urinary 
retention; also impairs 
mobility
Associated with urgency UI; 
also causes impaired mobility 
and cognition in late stages
Presents with UI, along with 
gait and cognitive 
impairments
Associated with urgency UI; 
impaired cognition and 
apraxia interferes with 
toileting and hygiene
May impair motivation to be 
continent; may also be a 
consequence of incontinence

UI after an acute stroke often 
resolves with rehabilitation; 
persistent UI should be further 
evaluated
Regular toileting assistance 
essential for those with 
persistent mobility impairment
Optimizing management may 
improve mobility and improve UI
Regular toileting assistance 
essential for those with mobility 
and cognitive impairment in late 
stages
Patients presenting with all 
three symptoms should be 
considered for brain imaging to 
rule out this condition, as it may 
improve with a ventricular-
peritoneal shunt
Regular toileting assistance 
essential for those with mobility 
and cognitive impairment in late 
stages
Optimizing pharmacological and 
non-pharmacological 
management of depression may 
improve UI

Medications See Table 8.2 Discontinuation or  
modification of drug regimen

Functional impairments
Impaired mobility
Impaired cognition

Impaired cognition and/or 
mobility due to a variety of 
conditions listed above and 
others can interfere with the 
ability to toilet independently 
and precipitate UI

Regular toileting assistance 
essential for those with severe 
mobility and/or cognitive 
impairment

Environmental factors
Inaccessible toilets
Unsafe toilet facilities
Unavailable caregivers for 
toileting assistance

Frail, functionally impaired 
persons require accessible, 
safe toilet facilities, and in 
many cases human assistance 
in order to be continent

Environmental alterations may 
be helpful; supportive measures 
such as pads may be necessary if 
caregiver assistance is not 
regularly available

Table 8.1 (continued) Co-morbid medications associated with urinary incontinence  
in older people
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6 Evidence base for treatment
The evidence base for treatment of the elderly, specifically the frail elderly, lags 
behind that for community-dwelling adults. The difficulty of recruiting the eld-
erly to clinical studies is well recognized (30) and is compounded by multiple 
exclusion criteria, meaning that the majority of older people become ineligible 
for study even if willing and able to participate. Despite the high prevalence of 
the condition and the increased severity experienced by older people, they tend 
to be excluded from treatment trials of pharmacotherapy and surgery. Data do 
however exist for conservative and prompted voiding and functional incidental 
training (exercise) in nursing home residents. The usefulness of this technique 
(and others like it) is limited by both the intensity of the intervention in relation 
to available staff time and perhaps more so recently by the changing demo-
graphics of those admitted to nursing home care, where 60% have a dementia 
diagnosis and 40% lose their mobility within six months of admission. The 
guidelines for care of frail older people within the International Consultation 
on Incontinence (published 2013) contains the most up-to-date synthesis of 
available evidence concerning conservative and behavioural interventions (31).

7 Treatment strategies for treating incontinence  
in the elderly

7.1 Lifestyle interventions

Several lifestyle interventions have been evaluated in healthier older women, 
including dieting and medication to help with weight loss, fluid selection (caf-
feine, alcohol, and volume), and constipation management. There are much 
fewer data in healthier older men and almost no data on frail older people (32). 
The international consultation on incontinence referred to earlier took the view 
that should there be evidence of efficacy for any intervention in a general popu-
lation of older people, then it would seem unreasonable not to offer that inter-
vention to the frail elderly, given that the intervention was feasible and congruent 
with the aims of management and expectations of that person (31). A trial of 
caffeine restriction, for example, may superficially result in little harm, but may 
adversely affect the hydration status of an older person for little perceived 
benefit.

7.2 Behavioural interventions

Behavioural interventions have been especially designed for frail older people 
with cognitive and physical impairments. Because these behavioural interven-
tions have no side effects, they have been the mainstay of UI treatment in frail 
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older people (33). The technique with the most evidence for its use is prompted 
voiding. Subjects are prompted to use the lavatory and encouraged with social 
reward when successfully toileted. This technique increases patient requests for 
toileting and self-initiated toileting, and decreases the number of UI episodes 
(34). A three-day trial during which the number of incontinent episodes should 
reduce by 20% would be considered successful. The second commonly used 
technique, habit retraining, requires the identification of the incontinent per-
son’s individual toileting pattern and UI episodes, usually by means of a bladder 
diary. A toileting schedule is then devised to pre-empt them (35, 36). Timed 
voiding involves toileting at fixed intervals, such as every three hours. There is 
no patient education, reinforcement of behaviours, or attempt to re-establish 
normal voiding patterns (37).

7.3 Functional incidental training

Functional incidental training incorporates musculoskeletal strengthening 
exercises into toileting routines by nursing home care aides (nursing assis-
tants) (38).

There is increasing evidence for the effectiveness of physical exercise as an 
intervention for urinary incontinence in populations in diverse settings. In a 
veterans nursing home population in the United States, the combination of 
prompted voiding and individualized, functionally oriented endurance and 
strengthening exercises offered four times per day, five days per week, for eight 
weeks was effective in significantly reducing urinary incontinence (39). An 
intervention which provided exercise and incontinence care every two hours 
from 8:00 a.m. to 4:30 p.m. (total of four daily care episodes) for five days a week 
over 32 weeks in a nursing home population was also found to be effective in 
significantly reducing incontinence (40). Similarly, a study of walking exercise 
for thirty minutes per day in a small group of cognitively impaired residents over 
four weeks resulted in a significant reduction in daytime incontinence  episodes 
and an increase in gait speed and stamina (41). A 30-minute intervention con-
ducted by allied health professionals three times weekly over eight weeks proved 
effective in increasing the number of subjects who achieved  independent toilet-
ing but did not significantly reduce daily urine loss (42). In community-dwelling 
older people, a 30-minute evening walk proved effective in reducing nocturia, 
while also improving daytime urinary frequency, blood pressure, body weight, 
body fat ratio, triglycerides, total cholesterol, and sleep quality (43). Cognitive 
and functional impairment, common in frail elderly people, may preclude the 
use of some of these interventions. Additionally, the context in which care is 
provided needs to be considered (44–46). Many of these interventions are time-
consuming and need effective staff engagement to deliver effectively (47). 
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Although pelvic floor muscle training (PFMT) has not been studied extensively 
in frail older people, age and frailty alone should not preclude its use in patients 
with sufficient cognition to participate. An intervention involving information 
about urinary function combined with bladder training was effective among com-
munity-dwelling women aged between 55 and 80 years (48). The women were 
provided with the following information: slides and handouts about normal lower 
urinary tract anatomy and  function; types of incontinence; effects of incontinence 
on lifestyle; healthy habits and self-care. The women were also given instruction 
and practice in bladder training and pelvic floor muscle training (PFMT), and 
how to  incorporate these into everyday activities. The PFMT instructions—deliv-
ered via  audiotape—suggested daily practice as well as bladder training if the 
 intervoid interval was less than 3.5 hours. The fact that the programme was suc-
cessful for this sample of women suggests it may be as well for older women who 
are frail.

7.4 Pharmacological therapy

The main target for pharmacological therapy of UI associated with storage 
symptoms is OAB/urgency-frequency syndrome. Here, antimuscarinic drugs 
are the mainstay of treatment. There is accumulating evidence— perhaps 
because of the increased severity of UI in older people, or because they are 
less successful with behavioural or lifestyle measures—that they are not only 
more likely to request drug therapy to control their OAB symptoms if medica-
tion is withdrawn (49), but are more likely to need higher doses of drug to 
achieve most benefit, particularly in the oldest old (>75 years) (50, 51). Addi-
tionally, older people appear to be more adherent to their therapy than the 
young (52).

Data on the efficacy of antimuscarinic agents in community-dwelling older 
people exist from both post hoc, pooled analyses from registration trials of 
 antimuscarinic agents and, increasingly, from trials specifically designed to 
assess the efficacy of newer agents in the older population. There are fewer 
data about the use of such agents in older men and in older frailer individu-
als. One study of extended release oxybutynin examines cognitive effects in 
nursing home residents with dementia and urgency UI (53). Published trials 
of the efficacy of transdermal oxybutynin included subjects up to age 100 and 
those in institutional care settings, but did not stratify results by age or co-
morbidity (54). Fesoterodine has been studied in older people identified  
as frail by the Vulnerable Elders Survey (55). There are data on the compara-
tive pharmacokinetics short term efficacy and longer term safety of mirabe-
gron, an  FDA-approved beta-3 agonist, in older people but not specifically  
in the frail elderly. In available pharmacokinetic studies, there were no  
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statistically significant differences in mirabegron exposure between older 
(55 years and above) and younger (18–45 years) volunteers. Similar results 
were obtained for those aged 65 years and above. The area under the curve 
for exposure was predicted to be 11% higher in a subject 90 years of age.

Overall, pharmacological therapy in older people should be considered in the 
same light as other therapies and doses started low for tolerability, rather than 
efficacy concerns. Meta-analysis suggests that the efficacy of each drug in 
 relieving the symptoms of OAB and improving quality of life is essentially com-
parable. Responses to commonly used antimuscarinics from available studies 
which report on older people are shown in Table 8.2. The most common side 
effects of antimuscarinics are dry mouth and constipation, which may limit 
their use on some older people. A network meta-analysis illustrates the relative 
incidence of side effects in a comparative method (56). There is evidence that 
treatment is not associated with either falls or delirium, often cited by geriatri-
cians as a  reason not to treat UI with antimuscarinic drugs (57, 58).

Newer medications, such as the beta-3 agonist mirabegron, have also been 
shown to be effective in community-dwelling elderly, but only in a pooled anal-
ysis from available registration trials (66). The side-effect profile of immediate 
release oral oxybutynin and its potential for subclinical cognitive impairment in 
those cognitively at risk, particularly at high doses, mitigates against its use in 
older people. The newer antimuscarinics each have a place in management, and 
physicians should be confident in using these, increasing the dose where neces-
sary and swapping them should there be inefficacy. There are data on the cogni-
tive effects of bladder antimuscarinics (darifenacin, fesoterodine, solifenacin, 
tolterodine, transdermal oxybutynin gel, trospium chloride) in cognitively 
intact older people and for solifenacin in older people with mild cognitive 
impairment (67–73). The quaternary ammonium compound trospium chloride 
does not cross the elderly blood-brain barrier and has a low potential for drug-
drug interactions. The drugs darifenacin and 5-hydroxymethyl tolterodine pen-
etrate the blood-brain barrier but are substrates for p-glycoproteins, and are 
actively transported from the central nervous system. Transdermal prepara-
tions of oxybutynin are associated with low levels of antimuscarinic side effects.

7.5 Pharmacological therapy for nocturia

Nocturia is highly prevalent among the elderly. Typically nocturia of two or 
more nightly episodes is associated with a significant impact on quality of 
life. Additionally, some studies have associated nocturia with falls in the 
elderly, increased mortality, and early development of coronary vascular dis-
ease. Nocturia may also be associated with bladder outflow tract obstruction 
and OAB. Most patients with nocturia do not have OAB. Most patients with 
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Table 8.2 Resolution of symptoms and incontinence reported from clinical trials of OAB medications in older people

Trial Reduction in mean 
urgency episodes 
omparator, p)

Reduction in  
micturition frequency  
(v comparator, p)

Reduction in nocturia 
episodes  
(v comparator, p)

Reduction in 
incontinence episodes  
(v comparator, p)

Proportion with 
resolution of 
incontinence  
(v comparator, p)

Chapple (59)
(12 weeks, darifenacin 
v placebo)

−88.6% v
−77.9%, p = NS

−25.3% v
−18.5%, p<0.01

70% v 58%,  
p = 0.021*

Malone-Lee (60)
(12 weeks tolterodine v 
oxybutynin, pts over 50y)

−1.7 v −1.7, p = NS = 1.3 (−54%) v −1.7 
(−62%), (p not reported)

Wagg (61)
(12 weeks, solifenacin, 
pooled analysis  
v placebo)

−3.2 (5mg)
−3.2 (10mg) v −1.1, 
p<0.05

−2.0 (5mg)
−2.5 (10mg) v −1.1, 
p<0.05

−1.5 (5mg), −1.9  
(10mg) v −1.0, p<0.005

49.1% (5mg), 47.3% 
(10mg) v 28.9%, 
p<0.001

Kraus (50)
(pooled analysis, 
fesoterodine versus 
placebo >65–<75y and 
≥75y v placebo)

>65–<75, −2.04 (4mg), 
−2.19 (8mg) v −0.77, 
p<0.05, ≥75, −1.13 
(4mg), −2.01 (8mg)  
v −0.31,  
p<0.05 for 8mg

>65–<75, −1.83 (4mg), 
−1.68 (8mg) v −1.08, 
p<0.05, ≥75, −0.69 
(4mg), −1.90 (8mg) v 
−0.36, p<0.05 for 4mg 
(>65) and 8mg (≥75)

>65–<75, −2.38 (4mg), 
−2.41 (8mg) v −0.98, 
p<0.05, ≥75, −1.87 
(4mg), −2.44 (8mg) v 
−0.91, p<0.05 for 8mg

Szonyi (62)
(6 weeks oxybutynin 
combined with bladder 
retraining, results 
expressed as difference 
in change)

W = 577, (95%  
CI −27.0, −6.0),  
p = 0.0025

−6 (95% CI −5, 7)^  
p = NS

−9.5 (95% CI −11.0,3.0)^ 
p = NS
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Trial Reduction in mean 
urgency episodes 
omparator, p)

Reduction in  
micturition frequency  
(v comparator, p)

Reduction in nocturia 
episodes  
(v comparator, p)

Reduction in 
incontinence episodes  
(v comparator, p)

Proportion with 
resolution of 
incontinence  
(v comparator, p)

Wagg (63)
(12 week fesoterodine  
v placebo)

−3.47 v 1.92,  
p<0.001$

−1.91 v −0.93,  
p<0.001$

−1.0 v −0.7,  
p = 0.003$

−1.0 v −0.7,  
p = 0.729$

53% v 45%,  
p = 0.11**

Sand (64)
(pooled analysis  
12 weeks trospium  
v placebo)

−2.53 v −0.61,  
p = 0.004

−2.15 v −0.37,  
p<0.008

−0.76 v −0.08,  
p = 0.01

−1.77 v −0.54,  
p = 0.003

DuBeau (65)
(12 weeks, fesoterodine  
v placebo in older 
people identified as 
vulnerable on  
VES-13 scale)

−2.75 v −4.15,  
p = 0.001

−1.5 v −2.34
p≤0.001

−2.2 v −2.85
p = 0.002

36% v 50.8%
p = 0.002

*>50% reduction

^totalled over final 14 days and compared to first 14 days of run in
$change from baseline to week 12

**wet at baseline, dry at weeks 8 and 12

Table 8.2 (continued) Resolution of symptoms and incontinence reported from clinical trials of OAB medications in older people
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OAB do however have nocturia. Antimuscarinics are not usually efficacious 
for nocturia but they may be effective for nocturnal voids due to urgency. 
Other associated conditions include obstructive sleep apnoea, subclinical 
heart failure, loss of circadian variation in antidiuretic hormone levels, and 
other fluid-retaining states. Once a non–lower urinary tract underlying 
cause has been elucidated and, where possible, treated, nocturia may be clas-
sified as either nocturnal polyuria (>33% of total 24-hour urinary output 
overnight) or nocturnal frequency. Afternoon doses of loop diuretics (furo-
semide (74), bumetanide (75)) have some evidence supporting their use in 
nocturnal polyuria. The use of synthetic antidiuretic hormone (DDAVP) is 
also effective in reducing night-time urine output and increasing the mean 
amount of sleep (76–78). The drug is not licensed for use in people over the 
age of 65 years due to the risk of developing significant hyponatraemia, 
which occurs in up to 20% of adults within the first three days of treatment 
(79). However, if a baseline serum sodium is taken, followed by three days 
therapy and another estimation of serum sodium made (the patient having 
been instructed to stop their drug until notified otherwise), DDAVP may be 
used safely in selected people. Data suggest that serum sodium remains rela-
tively stable for up to a year on therapy but it needs measuring should medi-
cation which might affect sodium balance (for example, antidepressants) be 
started or the patient develop an intercurrent illness (80).

7.6 Surgery in older people

There are data that support the use of anti-incontinence surgery in selected 
older people; there are no data on the frail elderly. Both botulinum toxin for 
urgency incontinence and midurethral tapes for stress urinary incontinence are 
effective (71–84). Hellberg et al. (85) showed that at three months, women  
≥75 years old had a cure rate of 81.6% compared with a rate of 92.8% in women 
<75 years old. At later follow-up, regardless of duration since the tension-free 
vaginal tape (TVT) procedure, the proportion of women with cure for ‘any’ 
incontinence decreased with increasing age. In a randomized controlled trial of 
TVT versus six-month wait-list control, the intervention group at 6 months had 
a statistically significantly greater improvement in mean I-QOL score, patient 
satisfaction score, and urinary problem score (86). Older women do experience 
a greater number of adverse events than younger ones and the proportion 
reporting improvement/cure (however defined) may not be as high as in a 
younger group. There are fewer data, other than those for de-obstructing opera-
tive interventions, on surgery for incontinence in older men. Some case series 
for clam ileocystoplasty include men up to the age of 90, but they are 
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undoubtedly carefully selected. Nevertheless, excellent operative outcomes for 
older people are achievable under the following conditions: appropriate selec-
tion and precautions; optimization of pre-morbid conditions; measures to 
reduce delirium; adequate hydration, nutrition, and analgesia; early proactive 
rehabilitation; treatment of postoperative delirium and functional impairment; 
and use of specialized care units. As with all surgery, due regard should be given 
to potential benefits and harms, and the potential patient appropriately coun-
selled, taking note to include input from relevant caregivers where necessary.

7.7 Interventions for nocturnal enuresis

Night-time sleep in older people is often fragmented and disrupted. In care 
homes, much of this fragmentation and disruption is caused by noise, light, and 
care routines. When older people are dependent upon caregivers for going to 
bed, either in their own home or in a care facility, they may spend long periods 
of time in bed overnight—this in itself may predispose to enuresis.

Interventions that have been trialled in an attempt to enhance the quality and 
duration of sleep for residents with incontinence include daytime physical 
activity programmes either alone or combined with a night staff behaviour pro-
gramme aimed at reducing noise, light, and sleep-disruptive care practices (87). 
Congestive heart failure, functional disability, depression, use of hypnotics, and 
nocturnal polyuria are all amenable to intervention in order to reduce the 
occurrence of enuresis.

8 Service delivery
Despite the plethora of national and international guidelines on treatment of 
incontinence, there remains little direction on how best to arrange services in 
order to deliver evidence-based care for older people. There is, unfortunately, a 
paucity of data on service models and delivery, and certainly much less on cost 
effectiveness. The seminal publication in the UK, Good Practice in Continence 
Services (88), was published in 2000; subsequent changes in organization of the 
Health Service in England and Wales have made this document obsolete 
although its principles remain sound. In 2010, the National Audit of Contin-
ence Care revealed that of the 55% (83/150) of continence services that declared 
themselves to be truly integrated, as defined by the standards in Good Practice 
only four truly were (89). A previous publication using data from the 2006 audit 
showed that the more integrated the service, the better the quality of care pro-
vided according to evidence-based standards (90). Following the publication of 
the National Institute for Health and Clinical Excellence (NICE) guidelines on 
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incontinence in women, NICE produced guidance on commissioning a conti-
nence service aimed to deliver care compatible with its published guidance. 
Once again, however, the National Audits of Continence Care found that con-
tinence service provision was seldom a priority for commissioners of care. In 
fact, the delivery of continence care in England and Wales, at least for women, 
remains largely driven by specialists in hospitals (91). Continence services are 
an easy target for reduction in times of financial difficulty, hampering efforts to 
drive up standards. This is despite the fact that a large community survey across 
four European countries including the UK found that women preferred to be 
treated for UI by primary care providers, despite relatively free access to special-
ist services (92).

As far as trial evidence goes, there are some data from the UK and Australia 
about models of service which suggest that a community-delivered, nurse-led 
model can be effective, and that benefits to people can be maintained in the 
longer term (93, 94). These results were achieved despite the inherent instability 
of research conducted in the NHS environment. The Australian trials show 
that, regardless of the primary care model adopted, raising awareness and atten-
tion to the problem of continence results in higher standards of care delivery 
(95). Undoubtedly in many jurisdictions, remuneration drives practice. In 
 England and Wales, repeated attempts at including a continence-related stand-
ard in the Quality Outcomes Framework have been unsuccessful. The societal 
balance of self-managed care/self-pay versus care provision has yet to be clari-
fied in many health services. In the UK there is evidence of widespread ration-
ing of continence-maintenance products in primary care, alongside inequitable 
assessments of eligibility for free provision (96)—a matter dear to the heart of 
many older people and their caregivers.

9 Conclusion
Urinary incontinence in older people constitutes a typical geriatric syn-
drome, and its original inclusion as one of the ‘geriatric giants’ was entirely 
rational. Incontinence in late life is often the result of many interacting con-
tributory factors. Despite the relatively high prevalence of this condition in 
the elderly, the research evidence guiding effective management lags behind 
that for younger people. Services for older people often concentrate on con-
trol of the condition rather than active assessment and management. There is 
still much to do in this area; it is a field in which geriatricians should play an 
active role, but unfortunately there has been only a minority interest in this 
chronic medical condition from the profession. Salient summary points are 
shown in Box 8.1.
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Websites and key guidelines relevant to this chapter
European Urology Association guidelines on urinary incontinence—sets out 
guidance for management of both men and women: 
<http://www.uroweb.org/gls/pdf/18_Urinary_Incontinence_LR.pdf>
NICE guidelines—national standards for management of urinary incontinence and 
prolapse in women (CG171) and lower urinary tract symptoms in men (CG97): 
<http://guidance.nice.org.uk/CG171>
<http://www.nice.org.uk/nicemedia/live/12984/48557/48557.pdf>
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1 Introduction
Depression is a term that means many things to many people. Consequently, 
any discourse could be criticized for being non-specific and over inclusive, or 
too specific and exclusive. Therein lie many of the difficulties of understanding 
and discussing the subject. Colloquial use describing a normal emotion of 
 sadness is different from medical diagnostics, though there is dispute about 
diagnostic criteria, the arbitrary threshold when normal becomes pathological, 
and whether current diagnostic criteria are discriminating (1). As a clinical 
 syndrome, diagnosis depends entirely on the clinician’s interpretation of 
symptoms.

Classifications give the impression of a single condition rated mild to severe 
by cumulative symptom score. Yet, depression is clearly a heterogeneous group 
of disorders with overlapping core features of anhedonia, fatigue, loss of  interest, 
and low mood. It may occur with biological symptoms (appetite, weight, sleep), 
with psychotic symptoms (delusions, hallucinations), with motor symptoms 
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◆	 Depression in older people is among the most disabling of conditions.
◆	 Depression is the most common and treatable mental disorder in later 

life.
◆	 Depression in older people is undertreated in absolute terms and 

 compared to younger adults.
◆	 Depression is a heterogeneous disorder: objectively defining sub-types 

will be essential to developing more specific treatments.
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(retardation, agitation); as variants like psychotic, melancholic, bipolar, brief, 
organic, major, and minor; with severity from mild to severe; and as a single 
episode or recurrent.

Medical co-morbidities, typical of older people, complicate matters further, 
because it is often difficult to know whether symptoms, particularly biological 
ones, should be attributed to depression or the physical condition. In a study 
of medical admissions over age 70, fine changes to the application of diag nos-
tic criteria—removing biological symptoms and substituting  psychological 
 symptoms—reduced the prevalence from 20.7% to 15% (2).

Nevertheless, a condition that can cause profound loss of function and 
 capability, associated with mood change, physical symptoms, impaired intel-
lectual function, and altered thought and perception has been recognized since 
the time of Hippocrates and Galen. The condition was described vividly in the 
mid-nineteenth century by Esquirol (3), who reported how patients succumbed 
to malnutrition and infection; it was first captured in the English language by 
Robert Burton’s autobiographical account of melancholia (4).

2 Incidence and impact
Depression is among the most disabling of conditions. In 2008 (5) it was 
declared the third highest global cause of loss of disability-adjusted life years, 
the highest in middle- and high-income countries, and projected to be the 
highest globally by 2030. Depression is associated with a decrement in health 
greater than common chronic diseases (6). Further, it complicates the  treatment 
of other medical conditions by virtue of apathy, loss of engagement, non- 
compliance, and secondary physical disability. As a risk factor for coronary 
heart disease, depression is reported to be as significant as diabetes and smok-
ing (7). There is evidence that depression is also a risk factor for stroke, colorec-
tal cancer, back pain, irritable bowel syndrome, multiple sclerosis, and possibly 
type II diabetes (8). Untreated depression in older people approximately 
 doubles mortality rate (9). Depression accounts for over 80% of deaths by 
 suicide of older people (10). Deliberate self-harm in older people usually repre-
sents a failed suicide attempt (very different from younger people when mental 
illness is rarely implicated and self-harm is impulsive) and the recognized 
 determinants of suicide are evident (11). The risk of suicide after deliberate self-
harm increases markedly with age (12), especially if there has been a previous 
episode (13). A prospective study of self-harm in adults over age 60 found the 
risk of suicide was 67 times higher than the general population in the following 
12 months, with men over age 75 at highest risk (14).
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3 Depression in the older person
The symptoms of depression in later life appear similar to younger age groups 
(although, it is true, older people manifest more somatic symptoms and more 
agitation, experience less guilt and less reduction of sexual libido, and their 
symptoms tend to be more severe) (15). Nevertheless, we cannot assume, with-
out question, that depression is the same for both age groups. Indeed, a criti-
cism of approaches to late-onset depression would be the extrapolation of an 
evidence base from research with younger populations. The trend in classifica-
tions and some interpretations of equality that disregard age as a variable should 
not make us complacent in believing that late-onset disorders can be under-
stood and approached in the same way as those of younger people. To do so may 
be indirect age discrimination (16) and, even if symptoms are similar, a very 
different psychosocial context and co-morbidity alters management (Box 9.1).

There are substantially fewer studies of depression in later life and, it could be 
argued, the treatment evidence base for an older population with multiple 
 co-morbidities barely exists (other than at the level of clinical experience), 
because people with co-morbidities on multiple drug treatments are usually 
excluded from clinical trials. One could also argue that this is when specialists, 
working with a familiar set of circumstances, become important.

◆	 symptoms—more somatic, agitation, and cognitive impairment
●	 less guilt and less loss of sexual libido
●	 tending to more severe

◆	 higher suicidality and greater risk of suicide after deliberate self-harm
◆	 vascular brain changes more common
◆	 more often complicated by multimorbidity
◆	 longer duration of maintenance treatment to prevent relapse
◆	 greater sensitivity to adverse effects of antidepressants
◆	 less often diagnosed or referred to psychiatry
◆	 less research done on older people
◆	 less quality guidance available.

Box 9.1 Characteristics of depression in older people 
compared to younger adults
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4 Epidemiology and causes
The EURODEP collaboration found the prevalence of case-level depression—
that is, depression suitable for intervention—varied from 8.8% to 23.6% using 
the same standardized diagnostic tool in community studies of people over age 
65 years in Europe (17). A systematic review of all community studies reported 
prevalence of 0.4–35% with an average of 13.5% (1.8% severe) in those over 
age 55 (18).

Explanations of these variations elude us, though there is broad agreement 
that being widowed or divorced, having low educational attainment, poor self-
rated health, functional and cognitive impairment, poor social networks, and 
socio-economic adversity all increase the likelihood of depression. Protective 
factors include good physical health, a confidante, marriage for males, a strong 
social network, and religious faith. Genetics probably play a part, though not by 
single-gene effects, and probably less so for late-onset depression; further, 
 genetic effects are likely to vary by subtype.

By virtue of an ageing population it is predicted that the number of people in 
England over age 75 with depression will increase by 30% from 2008–2026. For 
those over 85, the number jumps to 80% (19).

The amine hypothesis of depression (20) was a milestone in the history of 
psychiatry, providing both a biological explanation and the scientific basis for 
drug treatment. Further understanding came from recognizing the social 
determinants of adversity and life events (21), cognitive theories of depression 
(22), and the relationship with physical illness, disability, and handicap (23). 
More recently, vascular depression describes a sub-group of late-onset cases 
associated with extensive ischaemic changes (particularly frontal and basal 
ganglia) found on brain magnetic resonance imaging (24).

That all of these provide credible frameworks for understanding and treating 
depression in different people attests to the heterogeneity of this condition.

4.1 Treatment and outcome

Depression can be self-limiting. More than 100 years ago, and before antide-
pressant treatments, the father of modern psychiatry, Emil Kraepelin (25), 
noted that one third of patients with melancholia made a complete recovery 
(these were severe or psychotic asylum cases). Due to the seriousness of suicidal 
thinking, Kraepelin thought all needed treatment in the asylum. In the seminal 
study into the mental disorders of late life, Roth (26) provided elegantly 
 descriptive evidence that these were not all variants of senile dementia. Rather, 
 depression differed from the others: patients with depression showed the ability 
to recover and be discharged from the asylum. Roth reported that 33% of 
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depressed patients admitted in 1934 or 1936 (before treatment) were discharged 
within six months, whereas the rate climbed to 58% in 1948 and 1949 after 
introduction of electroconvulsive therapy (ECT), the first antidepressant 
treatment.

More recently, a community study of essentially untreated depressed elders 
found 22% of those completing five-year follow-up were recovered (27). A lon-
gitudinal primary-care study of people over age 55 found that the median dura-
tion of a major depressive episode was 18 months. Although no more than 40% 
of the patients received treatment, 35%, 60%, and 68% recovered at one, two, 
and three years, respectively (28).

Treating depression in later life follows the same principles as for younger 
people. Antidepressants and psychological approaches are equally as effective 
for older people (29, 30). Antidepressant monotherapy response is 50–60%; 
number needed to treat ranges from four to eight depending on antidepressant 
class, but the majority of antidepressant trials with older people exclude those 
with physical illness (29). Debate continues about the superiority of one anti-
depressant class over another and there is currently no reliable way to predict 
who will respond to which treatment (31). Choice of antidepressant is often 
determined by side-effect profile, which varies by class; all present risks with 
older people (32). Detailed discussion of these differences is beyond the scope 
of this chapter.

Sertraline and citalopram have, possibly, the best risk-benefit ratio (33) and 
are least likely to affect the p450 enzyme system and interact with other medica-
tions. A caveat is that citalopram causes dose-related prolongation of the QTc 
interval (34). An early response predicts the best recovery (35). Response to 
ECT is at least as good for older people who show an improvement in cognitive 
function proportionately greater than younger subjects (36, 37). A systematic 
review suggests that 52% who fail to respond to a single antidepressant will 
respond to alternative pharmacotherapy, though the authors note the paucity of 
good quality studies and an absence of guidance in comparison to younger 
adults (38). The time involved working through these alternatives can be 
 frustrating and disheartening for patients.

Psychological treatments should be used for mild depression but the best 
 outcome for moderate and severe depression is achieved by combining psycho-
logical and pharmacological treatments (39). Following recovery, antidepres-
sants need to be continued longer with older people; active treatment confers 
benefit over placebo up to 21 months with two and half times reduction of 
relapse rate (40). Up to 90% of those maintained on placebo have recurrence 
within three years but with prophylaxis this is more than halved (41). It is a 
remitting and relapsing illness for most.
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Despite this, depression in later life is far less likely to be treated than in 
younger adults. Not all older people discuss depression with their physician. 
Instead, most attend primary care with physical complaints, and some studies 
find that the diagnosis is often missed in primary care. Even when recognized, 
depression in the older person is less likely to be treated or managed by referral 
to psychiatry services (42, 43). It is estimated that around one in six older 
depressed people in the UK receive treatment of any sort. Whereas 50% of 
depressed younger adults are referred to psychiatry services, the rate is only 6% 
for older people (44). So, for every 1 million depressed older people, 850,000 
receive no treatment—approximately 2.5 million nationwide. That 4% of the 
depressed in a community study of older people were in receipt of  antidepressants 
while 80% were receiving prescriptions for other medical conditions (45) 
 suggests that depression prompts less of a response from clinicians than  physical 
conditions.

That adversity and illness become common in later life may tempt clinicians 
to conclude that depression is a natural reaction not needing treatment. Such 
stereotypical perception that depression is just a consequence of old age is not 
upheld by community studies (46). The old distinction between reactive and 
endogenous depressions, implying the former was natural and the latter in need 
of treatment, was dispelled once it was shown that both respond equally to 
treatment. Aetiology informs the type of treatment, not its need, just as the 
cause of pain informs the method, not the need of pain relief.

While the best quality evidence for treatment is physical and structured 
 psychological (e.g. cognitive behaviour therapy) approaches that minimize 
 disability, promotion of independence, supportive therapies, and social 
 networks will be an important part of a treatment plan for many. Systematic 
review suggests that tailored structured exercise may reduce depression  severity 
in older people (47).

5 Co-morbidities and curiosities
In a general hospital, the prevalence of depression is approximately double that 
in the community and higher with most long-term conditions. The mean num-
ber of common conditions affecting depressed people over age 65 in the UK is 
4.9 (48). Here, physical symptoms and context make diagnosis more difficult. 
Focusing on non-physical symptoms improves diagnostic specificity for severe 
and persistent depressions (2).

Pooled data from controlled trials with a range of co-morbidities show that 
antidepressants are effective, though not always well tolerated (49). Studies 
reveal interesting differences with different co-morbidities that might point to 
differences in pathogenesis and some particular effects of antidepressants. For 
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example, 35% of people with Parkinson’s disease (PD) have prevalent clinically 
relevant depressive symptoms (50), but depression is not clearly related to 
severity of motor symptoms or physical disability (51). In the context of this 
bradykinetic condition, it is interesting to consider a view that melancholia (a 
biological depressive concept) is characterized by psychomotor retardation and 
not mood symptoms (52), that psychomotor retardation is a predictor of 
response to ECT (53, 54), and that observational studies find improvement in 
motor symptoms from ECT in the absence of depression (55). Psychomotor 
slowing is the hallmark of subcortical diseases. The best treatment evidence to 
date is probably for tricyclic antidepressants when the comparator, a selective 
serotonin reuptake inhibitor (SSRI), was no better than placebo (56). Anecdo-
tally, PD specialists have treated depression with amitriptyline at low doses. Is 
the anticholinergic effect important? Amitriptyline is rarely used now to treat 
depression in general but used widely to control neuropathic pain (57). 
Pramipexole, a dopa agonist, may have antidepressant properties (58). So, are 
these depressions or manifestations of PD?

Large studies of post–myocardial infarction and unstable angina confirm the 
safety and benefit of new-generation antidepressants when the tricyclic group 
is cardiotoxic (59, 60). Subsequent incidence of fatal and non-fatal myocardial 
ischaemia is lower in those treated with SSRIs (61), attributed to reduced coag-
ulation from inhibition of serotonin reuptake by platelets, which is not found 
with tricyclic antidepressants (62). Reduced coagulation is also the reason 
SSRIs may cause increased risk of bleeding.

Antidepressants are effective for treatment of depression after stroke (63). 
SSRIs may improve frontal executive function regardless of any antidepressant 
effect (64). Frontal dysexecutive syndrome predicts antidepressant resistance 
(41), as does vascular depression. It may be that treatment of vascular  depression 
focuses on influencing its presumed vascular basis, and there is preliminary 
interest in the use of calcium channel blockers (65). Cerebrovascular disease is 
the most likely explanation for persisting cognitive deficits with depression in 
older age (66).

Persuading older people with COPD to take antidepressant drugs has been 
strikingly unsuccessful and emphasis has shifted from antidepressants to a 
problem-based treatment intervention (67). The best evidence for treatment of 
depression in COPD and chronic heart failure is for cardiorespiratory rehabili-
tation taking a holistic, educational, and problem-based approach (8).

New-generation antidepressants are disappointingly ineffective in people 
with Alzheimer’s disease (68), yet depression appears to be a risk factor for 
developing dementia (69, 70). As antidepressants and mood stabilizers seem to 
increase hippocampal neurogenesis, will they have a new role in the future?
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So there is a constant problem of heterogeneity since no single treatment is 
sufficient, and it seems unlikely that these depressions are all the same condi-
tion. Unravelling this is critical to making treatment more specific. Co- 
morbidity, treatment tolerance, and polypharmacy make treatment of the older 
person more complicated.

6 Future developments
It will be our ability to disentangle this heterogeneity and recognize specific 
disorders defined by objective diagnostic criteria that will advance our knowl-
edge of the pathophysiology of depression and lead to disorder-specific treat-
ments. Historically, physical medicine has confronted the same challenge. 
Unless mental disorder has nothing in common with physical disorder, then 
psychiatry will need to progress along this path. Novel antidepressants continue 
to be developed, but even though they may be better tolerated, randomized 
controlled trials of a heterogeneous disorder will continue to produce the same 
varied and contentious results.

In the meantime, early detection and treatment of depression has the best 
prognosis. Care management reduces mortality with older depressed people 
(71), and antidepressants and lithium salts reduce suicides (72, 73). Better phys-
ical health and greater prevention of disability and handicap from long-term 
conditions should reduce incidence. The recognition that brain white-matter 
lesions may be an important aetiological factor in late-life depression (74) and 
that blood pressure control reduces progression of such lesions (75, 76) means 
the management of vascular risk may have similar benefit. There is mutual gain 
for closer collaboration between psychiatry and medicine. Reducing social 
inequalities and socio-economic adversity lies with politicians.

7 Conclusion
Depression is a clinical syndrome, the most common mental health problem in 
later life, with numbers increasing as populations age. It is the most treatable 
mental disorder, yet undertreated. There is concern that the pre-eminence of 
dementia on the age-related health agenda could leave depression in later life 
overlooked, even though depression is two to three times more common. It 
deserves a more prominent position on the health agenda and within that agen-
da there has to be greater focus on research and service delivery for older people 
and those with complex co-morbidities (77).

In the 1960s and 1970s, biological and psychosocial hypotheses for the  origins 
of depression gave us a scientific rationale for the development of evidence-
based treatments. Since then progress has been slow, although treatment has 
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become more refined and safer. Our understanding of the pathophysiology of 
depression remains rudimentary.

Heterogeneity remains a major confounding factor. Until there are discrim-
inating diagnostic markers that distinguish sub-types, treatment will remain a 
rather blunt instrument, exposing some to treatment that will not benefit, deny-
ing others treatment that would. Others will endure months while a succession 
of treatment approaches is attempted. During this time damaging morbidity 
and life change can occur, which then impedes recovery—until success finally 
results from treatment or spontaneous remission. For most people depression 
follows a remit-and-relapse course and with vigorous and determined treat-
ment few will show no improvement and be chronically persistent.

Websites relevant to this chapter
Depression in adults with a chronic physical health problem: treatment and 
management. NICE guideline for depression with medical co-morbidities.
<www.nice.org.uk/nicemedia/pdf/CG91NICEguideline.pdf>
Depression: the treatment and management of depression in adults. CG90.
<www.nice.org.uk/nicemedia/pdf/CG90NICEguideline.pdf>
Depression. Clinical knowledge summary from NHS evidence.
<http://cls.nice.org/depression>
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1 Introduction
Substances (Box 10.1) may be used appropriately (e.g. alcohol consumption 
within recommended ‘safe’ limits or medications taken as advised) or misused 
(taken illegally or against medical advice; e.g. smoking tobacco). Although use 
and misuse may have consequences for the user, regular, heavy, and risky use 
may result in dependence or addiction in all age groups including older people. 

Chapter 10

Substance misuse and older 
people: a question of values

Ilana Crome

◆	 Substances are drugs that alter mental state and are potentially 
addictive.

◆	 Substance abuse is not confined to the younger population; it is also 
 prevalent in older people—alcohol and prescription drugs are the most 
commonly misused in this population.

◆	 The possibility of substance misuse should not be dismissed because of 
the patient’s age.

◆	 Recommended alcohol limits are likely to be lower than for younger 
adults.

◆	 Risk factors differ for older people, e.g. bereavement, retirement, loneli-
ness, boredom.

◆	 Substance misuse is often accompanied by other mental and physical 
disorders.

◆	 Older people can improve with treatment so should be comprehensively 
assessed and offered evidence-based treatment regimes that are adjusted 
to take their special needs into account.

Key points
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Substances or substance misuse contribute to the burden of disease, are highly 
prevalent, and reduce life expectancy.

By 2020 older people over the age of 65 years will constitute 25% of the popu-
lation in the UK. National surveys, attendances at accident and emergency 
units, presentations to specialist addiction services, and hospital admissions for 
poisoning, drug, and alcohol-related mental and physical disorders indicate 
that there is an increasing number of older people seeking help for substance 
misuse (1–4). Based on these indicators, the prediction is that the number of 
older substance misusers will double in the next two decades.

Substance misuse is a major financial burden in the UK due to costs incurred 
to the health service and the criminal justice system, as well as poor productiv-
ity in the workplace. There are also wider social costs to families, friends, and 
wider communities, such as homelessness or divorce, that are not included in 
economic estimates.

Tobacco, alcohol, and illicit drugs are three of the top eight risk factors con-
tributing to the burden of disease in Europe. The current prevalence rates of 
substance use in the UK reflect this concern. Approximately 13% of older men 
and 12% of older women still smoke cigarettes, and smoking remains the largest 
cause of premature death (5). Alcohol consumption above the ‘safe’ or ‘sensible’ 
limits for adults is found in 20% of men and 10% women over the age of 65 (3, 
6). This might well underestimate the impact on older people since the recom-
mended ‘safe’ limit for adult men is 3–4 units of alcohol each day and no more 
than 21 units each week, while that for women is 2–3 units of alcohol each day 
and no more than 14 units each week. One unit is equivalent to 8 g pure alcohol. 
However this may not be appropriate for older people (7). Conservative esti-
mates of the costs of substance use overall to society, and specifically for older 
people where available, are shown in Box 10.2.

◆	 In this chapter, ‘substance’ is used to describe licit substances (tobacco 
and alcohol) and illicit substances (opiates and opioids such as heroin 
and methadone, stimulants such as cocaine, amphetamine, and ecstasy). 
The term is also used to describe use of prescription drugs or medica-
tions bought over the counter and used in a manner not in accordance 
with medical advice.

◆	 The term ‘older’ is generally used to denote over the age of 65, but if the 
information is based on younger age groups, this will be stated.

Box 10.1 Definition of substance and substance 
misuse
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Furthermore, alcohol-related mortality has trebled since 1984, with the 
 greatest rate of increase in the 55–74 year age group. The highest numbers of 
new presentations in drug treatment units are people over 40 years, which 
 constitutes 17 per cent of their clients. Nearly half the medications prescribed 
in the NHS are for over-65-year-olds. In the adult population it is estimated 
that substance misuse can reduce life expectancy by up to 17 years, and if 
 combined with a serious mental illness (which is commonly the case), by a 
further 13 years (8, 9).

2 Diagnosis of addiction in older people
A diagnosis of dependence (commonly referred to as ‘addiction’) depends on 
having three or more of the following criteria over the previous 12 months: 
tolerance, withdrawal, and relief of withdrawal, inability to control use, com-
pulsion to use, increased time spent obtaining substances, reduction of activ-
ities or obligations due to use, and continued use despite the development of 
physical and psychological consequences (3). It should be noted that these cri-
teria were developed in the adult population and therefore should be applied 
cautiously in older people where the quantity and frequency of use may be as 
relevant as dependence criteria in establishing the impact of substance use on 
the presentation.

◆	 It is estimated that alcohol costs the country approximately £21 billion 
per year and illicit drugs cost £15 billion per year.

◆	 The costs are greater for older people.
◆	 The costs of alcohol-related inpatient admissions in England for 

55–74-year-olds (£825.6 million) were more than ten times that for 
16–24-year-olds (£63.8 million).

◆	 Eight times (317,454) as many older people were admitted compared 
with younger people (54,682).

◆	 Alcohol-related inpatient admissions cost £1,993.57 million, compared 
with A&E admissions, which cost £636.3 million.

◆	 The cost of male inpatient admissions (£12,784 million) was almost 
 double that of women (£715.1 million) since more men were admitted.

Source: National Information Centre. Statistics on alcohol: England 2011. Health and Social 
Care Information Centre. <http://www.hscic.gov.uk/pubs/alcohol11>

Box 10.2 Alcohol-related costs
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2.1 Competence in the comprehensive assessment  
as prelude to treatment

Problematic substance use can have long-term implications; it can be complex 
and chronic, necessitating management in partnership with the patient and 
family. First, however, the condition needs to be detected. There are barriers to 
identification by professionals that need to be overcome. The Royal Medical 
Colleges are working collaboratively to ensure that all medical professionals are 
trained in terms of their attitudes to substance misusers, knowledge about the 
problem, and requisite skills to competently diagnose and treat substance mis-
users. A non-judgemental and non-confrontational approach is key not only in 
treatment but also in assessment. In order to obtain a detailed history, practi-
tioners need to be aware of subtle atypical presentations. They also need to have 
a high index of suspicion and to guard against ageist perceptions, stereotyping, 
stigmas, and myths such as ‘at their age what does it matter, that is all s/he has 
left, treatment does not work’.

There are several screening tools available for the detection of substance 
problems in older people. In busy clinical practice, the most useful are the 
SMAST-G (Short Michigan Alcoholism Screening Test–Geriatric version), 
AUDIT (Alcohol Use Disorders Identification Test), and the recently developed 
DAPA-PC (Drug and Alcohol Problem Assessment for Primary Care). This lat-
ter is a computerized screening system that quickly identifies problems as is a 
self-administered, Internet-based instrument which generates a patient profile 
for medical reference and presents advice for the patients. Clinicians follow up 
if needs be. This offers a new way forward to assess patients in the future (11).

Other useful adjuncts are the ‘brown bag review’ where the clinician assesses 
the use of prescription as well as over-the-counter medication, vitamins, topical 
ointments, and dietary supplements which the older person might have been 
using. Assessment of smoking, depression, and cognition are important com-
ponents to include and will give an indication of the common co-morbidities 
with substance misuse.

There are distinctive features of substance problems in older people. These 
include increased risk of medical and psychological consequences due to 
increased accumulation of substances as a result of decreased metabolism and 
increased brain sensitivity to drugs. Since older people may be on a number of 
prescribed medications, there is the potential for interactions and mistakes in 
the dispensing and consumption. This is further complicated by the use of other 
drugs, such as over-the-counter medications and drugs obtained via the Inter-
net or from family and friends. Sometimes this is done unwittingly and the user 
is unaware of the interactions and consequences.
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The practitioner needs to find out about any erratic behaviour or change in 
behaviour, poor response to treatment, requests for more prescription drugs, 
evidence of storing and sharing drugs, personal or family history of substance 
problems, illegal activities, as well as any personal, legal, or occupational def-
icits which may have resulted from past substance problems. Social function in 
terms of vulnerability (e.g. financial abuse), functional abilities (e.g. activities of 
daily living, support from the voluntary or private section), and informal social 
support and social pressures (e.g. debt, substance-using carers, open drug deal-
ing) also need to be taken into account. A comprehensive assessment is the 
basis for optimal management and outcome. (Ellis et al 2011).

3 Risk and consequences—the geriatric  
giants in the room
There are several potential trajectories to explain older people’s use of sub-
stances. They might have commenced use in their teenage years, since most 
people who are problematic substance users start before the age of 19. Alter-
natively, they might have started to use problematically when at an advanced 
age. It has been suggested that late-onset substance misuse has different 
aetiological factors and probably a better prognosis than earlier onset use. 
There is little information on what propels older people into problematic use 
but some social factors include bereavement (loss of spouse, family, and 
friends), retirement, boredom, and loneliness. Psychiatric problems, too, 
may push older people into substance misuse: depression, anxiety,  insomnia, 
cognitive dysfunction, and psychosis may lead to, or result from, intoxica-
tion and withdrawal due to substance misuse. Physical illness may also be a 
precipitant or a consequence of substance misuse. All the geriatric giants 
(Chapter 1) may be causes or consequences of substance problems and 
iatrogenesis is one of particular relevance.

A recent study on older people with alcohol problems presenting in primary 
care reported that 38.5% had sleeping problems, 24.1% had gastrointestinal 
symptoms, 22.5% had memory problems, 16.8% felt sad, 17.8% had trips or 
falls, 31.7% were on hypertensive medication, 12.7% were on non-prescription 
medication, 11.9% were on antidepressants, and 10.1% were on sedatives (12). 
A long-term follow-up study on heroin users pointed to a similar use of com-
binations of medications and substances, as well as poor health status (13). This 
reflects the multiplicity of problems and treatments that may interact to create 
further problems if not assessed comprehensively. Self-harm in older people is 
a serious risk especially when combined with physical and psychological 
symptoms.
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4 Treatment effectiveness and critical issues
It is unfortunate that people with addiction problems are far less likely to receive 
the treatment they need than are those with conditions such as hypertension, 
breast cancer, or asthma, where 65%, 76%, and 54%, respectively, will be  treated. 
Patients with alcohol dependence got the lowest level of care when 30 medical 
conditions were reviewed. Only 10% received appropriate care (14). Critical 
issues in treatment for older people include the following: what the most 
 appropriate or patients’ favoured goal may be; what motivation they may have 
for psychological change; to what extent they find medical advice credible; and 
what techniques can be adapted to their particular needs when assessment, 
advice, and assistance are required (15–17).

Treatment interventions are commonly separated into psychosocial and 
pharmacological interventions. How the latter should be nested within the 
five As (ask, assess, advise, assist, arrange) paradigm for treatment (18) for 
 substance problems is of considerable importance. Safety in the administra-
tion of  medication for withdrawal, for maintenance of abstinence, and for 
relapse  prevention in the older person needs to be carefully considered. In 
adults it is usual to diagnose dependence prior to the administration of 
pharmacological agents. However, as mentioned, older people may not pres-
ent with the classical symptoms of the dependence syndrome, so this rule of 
thumb may not apply. Furthermore, in addition to accumulating substances 
more readily and being more sensitive to the effect of drugs, older people may 
be on combinations of medications for co-morbid conditions and which may 
interact.

Another important point is that medications which are prescribed for 
 substance misuse have not been tested, studied, or researched in older people 
specifically. The British National Formulary advises ‘less than half the adult 
dose’ for diazepam or chlordiazepoxide in the treatment of anxiety for older 
people. Similarly, ‘caution’ is advised when prescribing methadone,  lofexidine, 
or bupropion for opiate addiction and smoking cessation. There is, however, no 
advice for disulfiram, buprenorphine, or nicotine replacement therapy in older 
people. Hence, caution is advised, and treatment should ideally be initiated by 
a specialist in addiction and/or geriatric medicine, whenever possible. For 
methadone and buprenorphine, lower doses, with frequent  monitoring, is 
mandatory. Acamprosate, disulfiram, lofexidine, and naltrexone should be 
used very sparingly indeed, and nicotine replacement and bupropion only if 
there are no contraindications. Only specialists with expertise in  addiction 
should initiate these drugs in older people. Treatment of physical and psycho-
logical disorders should not be neglected. Unfortunately guidelines are 
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generally dictated by clinical trials in which complex patients— unrepresentative 
samples (such as older people) with co-morbid conditions (such as substance 
misuse and physical and psychological disorders)—are excluded (Chapter 16). 
Combined treatments are rarely studied (Table 10.1).

There has been a degree of progress in the evaluation of psychosocial 
 interventions for the older substance misuser. A recent review (17) sought to 
dispel myths about the futility of treatment. Sixteen studies were analyzed: 
 eleven on alcohol misusers, three on smokers, one on heroin addiction, and one 
on  prescription drug misuse. Most studies were undertaken in the USA. The 
 findings were encouraging. They indicated that there was value in treating older 
people with substance problems, and that physicians can help this group by 
providing brief advice and motivational enhancement. Older substance 
 misusers respond positively to treatment and have the capacity to change. 
 Furthermore, older substance misusers do as well as their younger  counterparts, 
and may even do better. Older substance misusers improve on all measures, 
such as reduction in substance use, physical and mental health, and social 
 function. They may benefit from treatment in elder-specific or adult 
 programmes, but it was postulated that if programmes were specially tailored to 
their needs, they may have even better outcomes. The overall implications are 
that older people should be given access to treatment programmes and that age 
is no barrier to treatment. This might translate into a reduction in health care 
utilization and costs. It is predicted that there are economic benefits in  treatment 
because interventions for addiction are highly cost-effective in comparison 
with other health care costs. Only longer-term treatment and evaluation can 
answer these important questions.

Table 10.1 Pharmacological treatments

Medication Licensed Age limits Specific old age

Diazepam Alcohol withdrawal Not in children <half adult dose for 
anxiety

Chlordiazepoxide Alcohol withdrawal Not in children <half adult dose for 
anxiety

Disulfiram Alcohol deterrent Not in children None

Methadone Opiate addiction Not in children Caution

Buprenorphine Opiate addiction >16 years None

Lofexidine Opiate detoxification Not in children Caution

NRT Nicotine withdrawal >18 years None

Bupropion Smoking cessation >18 years Caution
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5 The future—valuing ageing addicts
There remains a vital need to raise awareness among the public of substance 
misuse in older people. The enhancement of professional training and 
 competencies for multidisciplinary teams comprising old-age psychiatrists, 
 geriatricians, and addiction specialists, together with their teams of nurses, 
 psychologists, social workers, and other professionals, is not an optional 
extra. Resources are being wasted by under-diagnosis and inappropriate 
treatment. A UK-based research programme could focus on trends in sub-
stance misuse, development of tailored assessment tools and techniques, 
 relevant diagnostic criteria, and innovations in treatment management. These 
include refinements in what constitutes the optimal dose of pharmacological 
agents and what the recommendation for a ‘safe’ limit of alcohol should be.

Determining whether any particular programme or intervention can be 
 recommended over any other would be a long-term objective. In the meantime, 
there are sufficiently robust treatments which older people should be given the 
opportunity to access, even though the specific evidence base for this age group 
is limited. However, the evidence that is available gives grounds for optimism. 
Availability of NHS addiction services is a further issue of major concern since 
there are serious shortfalls in provision.

It is up to health professionals to acknowledge that older substance misusers 
have numerous factors that militate against them. They may be undermined 
and constrained by any or a combination of the following factors: life circum-
stances of isolation or poverty; past or current behaviours such as crime or 
 having been a victim of abuse; stigma of substance misuse; status of being 
‘older’; low self-esteem; limited functional life skills; health difficulties; mental 
illness; cognitive impairment. It behoves the medical profession to treat this 
group with integrity, dignity, compassion, and equality.

6 Conclusion
Older people with substance problems are likely to increase over the next 
 decade. Since substance use and misuse in older people are associated with a 
numerous medical and social problems, there are some fundamental recom-
mendations that can implemented without delay. For example, older people 
should not be denied a comprehensive assessment of substance use, misuse, and 
dependence. This is because there is a growing body of evidence that older peo-
ple do as well as their younger counterparts if offered treatment. However, treat-
ment facilities should take account of the special needs of older people so as 
maximize benefits of treatment. This demands not only prioritizing facilities but 
also ensuring that multidisciplinary teams of health and allied professionals are 
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trained and competent to undertake effective treatment intervention.  Greater 
focus needs to be placed on research into the causation of misuse,  prevalence, 
and interventions for this vulnerable group. In short, this is an area of concern 
to all clinicians and policymakers in the care of older people. There is enough 
information available to insist that detection, intervention, and appropriate care 
models are developed to improve the lives of this group of older people.

Websites relevant to this chapter
Alcohol Concern: 
<http://www.alcoholconcern.org.uk>
Public Health England: 
<https://www.gov.uk/government/organisations/public-health-england>
Drugscope: 
<http://www.drugscope.org.uk>
Royal College of Psychiatrists. Delivering quality care for drug and alcohol 
users: the ro.les and competencies of doctors. 
<http://www.rcpsych.ac.uk/publications/collegereports/cr/cr173.aspx>

Key guidelines, policy documents, and reviews
Department of Health. Misuse and dependence: guidelines on clinical 
 management (2007).
National Collaborating Centre for Chronic Conditions. Alcohol use disorders: 
diagnosis and clinical management of alcohol-related physical complications. 
NICE Clinical Practice Guideline 100. (2010)
National Collaborating Centre for Mental Health. Alcohol use disorders: 
 diagnosis, assessment and management of harmful drinking and alcohol 
dependence. National Clinical Practice Guideline 115. (2011)
<http://guidance.nice.org.uk>
National Collaborating Centre for Mental Health. Drug misuse: psychosocial 
interventions. NICE Clinical Practice Guideline 51. (2007a)
National Collaborating Centre for Mental Health. Drug misuse: opioid 
 detoxification. NICE Clinical Practice Guideline 52. (2007b)
Ellis et al. (11). Meta-analysis of trials of comprehensive geriatric assessment. 
(2011)
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Chapter 11

Sleep in older people

Joe Harbison

◆	 Sleep structure and pattern change with age, sleep typically becoming 
lighter and more fragmented.

◆	 While sleep disorders may not be independently associated with age, 
they occur more commonly in older people due to co-morbidity.

◆	 Common ‘minor’ medical conditions may seriously impair sleep 
quality.

◆	 Neurological conditions such as stroke, Parkinson’s, and dementia are 
often associated with sleep disorders which can be difficult to treat.

◆	 Circadian rhythm disorders are common in older people; primary 
insomnia is rare.

◆	 Respiratory sleep disorders are also common but their significance in 
many people is uncertain.

◆	 Effective treatments are available for restless legs syndrome and related 
disorders.

Key points

1 Introduction
Sleep is an essential physiological process. Neural activity consistent with sleep 
has been found in animals as simple as the nematode, and no higher animal, to 
our knowledge, has evolved to the point where it no longer requires sleep. Even 
creatures such as migrating birds and marine mammals sleep despite the chal-
lenges of doing so while flying or swimming.

However, the actual purpose of sleep is still controversial in some respects. In 
young mammals’ sleep, particularly, rapid eye movement (REM) sleep plays an 
ontogenetic role in brain and cognitive development. Sleep deprivation in early 
life can result in behavioural disturbances and even reduction in brain mass in 
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animal models (1–3). Sleep probably has an anabolic and restorative function. 
Animals suffering prolonged sleep deprivation show an impairment of immune 
function and those forcibly kept awake have shown immune failure with time. 
Another restorative function of sleep is in the healing of tissue injury, but it is 
unclear whether healing occurs faster at night for any reason other than relative 
immobilization of injured tissue.

Sleep has an important role in processing and recording of memory in 
humans, although the specifics of the relationship remain controversial. Sleep 
seems to facilitate the sorting and either retention or ‘unlearning’ of memories 
that have been accumulated in the recent past. REM sleep appears to have a role 
in procedural and spatial memory, and, some have suggested, a role in the 
unconscious ‘rehearsal’ of motor activities. Non-REM, slow-wave sleep appears 
to have a role in the retention of declarative memory; i.e. memory for facts and 
figures (semantic memory) and memory for life events (episodic memory). 
Normal sleep structure changes and evolves throughout the life cycle and in 
older humans is influenced by numerous physiological, environmental, and 
pathological factors.

2 Normal sleep in older people
A number of changes in sleep structure and pattern are commonly seen in older 
people. Whether these changes are truly physiological or are actually pathologi-
cal but occurring in a very high proportion of the older population is debated. 
Across an adult lifespan, in healthy individuals, total sleep time decreases by 
anything up to 90–120 minutes (4) per night. Sleep efficiency—the time in any 
sleep period spent asleep rather than awake—diminishes, and sleep may 
become more polyphasic. Sleep becomes more easily interrupted by external 
stimuli, and periods of wakefulness during sleep become more prolonged. Sleep 
latency—the time taken to fall asleep—generally remains unchanged, but this is 
strongly influenced by sleep deprivation in all age groups. Proportion of light 
stage 1 and 2 sleep increases with age and is matched by a corresponding 
decrease in deep stage 3 and 4 sleep. Duration of REM sleep declines with 
declining sleep time, but its proportion of the total is usually maintained. REM 
sleep latency—the delay from sleep onset to REM sleep—is unchanged. What is 
perhaps most interesting is that these changes in sleep structure appear to 
develop in people’s youth and middle age, whereas beyond 60 years there is little 
change in sleep structure except for a slight (3% per decade) further reduction 
in sleep efficiency.

It is worth emphasizing that these alterations in sleep pattern are what occurs 
in healthy subjects and that sleep is profoundly affected by other disease states. 
Ageing per se is not associated with an increased risk of sleep disorders (5) but 
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is associated with development of frailty and both medical and psychological 
conditions that impact on sleep. Reported prevalence of sleep disorders in older 
people varies greatly depending on definitions used and method of study. In the 
US, sleep disorders are reported by more than 50% of community-dwelling 
elders and more than two thirds of those in institutional care (6, 7). Sleep disor-
ders and disturbance also frequently contribute to decisions to place older peo-
ple in institutional care, with between 70 and 80% of carers reporting their own 
sleep disturbance as influencing their decision (7). Sleep disorders in older peo-
ple have been reported associated with increased risk of falls, decreased quality 
of life, and increased mortality (8–10). There may also be an association between 
sleep disorders, particularly respiratory sleep disorders, and the  development 
of adult onset diabetes. The association was first noted for  sleep- disordered 
breathing (11), but it is now suspected that the association may exist with non-
respiratory sleep disorders (12).

3 Common medical and psychiatric disorders and sleep
Sleep disorders in older people commonly occur secondary to other medical 
conditions. Symptoms, which may be perceived as being ‘minor’ by medical 
practitioners or relatives, may be enough to significantly disrupt the sleep of an 
older person to the extent where it affects quality of life and daytime function-
ing. Examples of such symptoms include gastro-oesophageal reflux, arthritic or 
neuropathic pain, chronic cough, and nocturia. Poorly controlled diabetes may 
result in a sufficient nocturnal polyuria to adversely affect sleep quality.

Common neurological conditions can also have direct effects on sleep struc-
ture. In the days immediately following stroke, subjects can completely lose the 
ability to generate REM sleep (13, 14). In the longer term, more than 50% suffer 
from insomnia and more than one quarter may suffer daytime sleepiness (15, 
16). Parasomnias such as restless legs syndrome are also commoner following 
stroke (17).

Nearly two thirds of people with Parkinson’s disease report sleep problems, 
twice the rate in control populations (18), and sleep disorders are found in 
74–89% of subjects on formal investigation (19). This may be influenced  directly 
by the effect on dopaminergic pathways, which may precipitate sudden sleep 
attacks, but also indirectly by the immobility associated with the disease and the 
medications used to treat it. Insomnia, circadian rhythm disorders, parasom-
nias (as described later in the chapter), and daytime sleepiness are all much 
more common in individuals with Parkinson’s disease.

Most dementing processes are associated with changes in sleep pattern and 
structure. Between 40% and 70% of people with dementia have a concomitant 
sleep disorder on evaluation. Perhaps the most recognized of these among 
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geriatricians is the increasing agitation and confusion suffered by about 10–20% 
of people with dementia in the late evening, described as ‘sundowning’. This is 
worsened by the progression of polyphasic sleep and frequent daytime naps in 
this population as circadian rhythm deteriorates. The evidence for treating 
sleep disorders in the group is very limited and thus there is widespread use of 
agents such as antipsychotics and benzodiazepines to help manage the prob-
lems. In reality this use is frequently ineffective in improving sleep quality and 
is actually employed as a means of pharmaceutical restraint. Such use increases 
risk of falls and fracture and increases mortality (20, 21). Prior to consideration 
of hypnotic treatment, other interventions can be considered, including behav-
iour modification; prevention of excessive daytime sleeping; provision of stim-
ulants to wakefulness at appropriate times, such as exposure to bright light in 
the morning; being taken outside for walks; and establishment and mainte-
nance of a definite daytime routine of rising, dressing, mealtimes at table, etc. 
While commonly advocated, few of these non-pharmacological therapies have 
been subjected to robust clinical trials (22). There may be some evidence for the 
use of melatonin in people with sundowning and delerium (23), although 
 previous studies have failed to show improvement of sleep in institutionalized 
Alzheimer’s patients with this medication (24). Studies have been small and a 
larger definitive trial is needed.

Anxiety and depressive disorders are common in older people (10–20% 
prevalence of each) and it is important to remember that new or recent onset 
sleep disorder in an older person may be an indicator of the development of 
neuropsychiatric disease (25–27). The evidence for the effect on sleep quality of 
treatment of anxiety disorder in older people using anxiolytics is limited. Anti-
depressants can have complex effects on sleep structure and quality which vary 
depending on mechanism of action. The newer antidepressant agomelatine, is a 
melatonin receptor agonist and selective serotonin receptor antagonist and may 
be superior to selective serotonin reuptake inhibitors in improving sleep quality 
in subjects with depression (28). Unfortunately, the effects of agomelatine have 
not been assessed in subjects with dementia and its use is therefore currently 
restricted to non-demented subjects.

Even where diseases themselves do not cause a sleep disorder, their treatment 
may. A large proportion of medications have ‘sleep disorders’ listed as potential 
adverse effects. Commonly used agents to be aware of include corticosteroids, 
thyroid drugs, angiotensin-converting enzyme inhibitors and statins, all of which 
have been reported to cause insomnia. Patients prescribed diuretics for hyper-
tension or oedema often complain of insomnia precipitated by nocturia. Even 
antihistamines, generally accepted as sedating and occasionally used as hypnot-
ics, can cause a paradoxical arousal in a minority of patients. Beta blockers  
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cause disturbing dreams as do leukotriene receptor antagonists, such as mon-
telukast prescribed for asthma. Other commonly used drugs such as tobacco, 
caffeine, and alcohol may significantly impair sleep quality but are often forgot-
ten when looking for the cause of sleep disturbance.

4 Insomnia and circadian rhythm disorders
Circadian rhythms that dictate the levels of wakefulness and sleepiness in mam-
mals are controlled by the tiny suprachiasmatic nucleus (SCN). With ageing, 
and particularly in people with neurodegenerative conditions such as 
 Alzheimer’s disease, outputs from the SCN lose synchronization and periodic-
ity and become less effective in modulating arousal level. Thus circadian rhythm 
 disorders are common in older subjects. The commonest disorders seen in 
older adults are irregular sleep-wake rhythms, particularly in patients with 
 neurodegenerative disease and in those in long-term care with inadequate 
 ‘zeitgebers’—triggers for time and expected sleep-wake status such as clocks, 
regular mealtimes, and exposure to bright light. Advanced sleep phase disorder 
(ASPD), where an individual begins to fell sleepy early in the evening but awak-
ens early in the morning, is also more common among older people. Delayed 
sleep phase disorder is commoner among teenagers and adolescents. Extrinsic 
circadian rhythm disorders such as jet lag and shift work disorder tend to affect 
older people more severely. Circadian rhythm disorders are frequently mis-
diagnosed as insomnia and treated with sedatives, which can actually worsen 
the problem by further attenuating the effect of the SCN. Recommended treat-
ments include exposing people to daylight or bright light at appropriate times 
of the day, improving sleep hygiene by reintroducing a daily and bedtime rou-
tine and, in the case of ASPD, gradually delaying bedtime by one hour weekly 
until a normal sleep phase is regained (29, 30).

The prevalence of insomnia varies hugely between studies and depending on 
the method used to diagnose it. Primary insomnia developing in old age is very 
rare. Insomnia is therefore usually due to an underlying medical, environmen-
tal, or psychological problem. When investigating insomnia it is important to 
take a detailed history and determine if the person is getting too little sleep or 
has unrealistic expectations of how much sleep they should be getting. An 
absence of significant daytime sleepiness is an indicator that they may be get-
ting enough normal sleep. An effort should then be made to determine how 
much sleep the person is getting in a day and whether in fact they have a circa-
dian rhythm disorder. A collateral history is valuable as many people underesti-
mate how much sleep they get, particularly if they have an underlying cognitive 
disorder. Management should be to identify, as far as possible, the underlying 
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cause of the problem and to remove it. Emphasis should be given to sleep 
hygiene as previously described, avoidance of caffeine and other stimulants in 
the afternoon and evening, and avoidance of using their bed to watch television, 
read, eat, etc. Sleeping tablets such as GABAA receptor agonists (Z drugs) or 
benzodiazepines should not be used except where the insomnia is severely dis-
tressing or disabling and for periods not exceeding two weeks. It is worth 
emphasizing that sleeping tablets have roughly twice the chance of producing 
an unwanted side effect (e.g. falls or cognitive impairment) as they have of 
delivering an improved night sleep (20).

5 Sleep-disordered breathing
Sleep-disordered breathing, in particular obstructive sleep apnoea (OSA), is 
very common in older people. More than 55% of subjects over 70 years in the 
large Sleep Heart Health Study had an apnoea-hypopnoea index >5 (31), a find-
ing that has been supported by other studies (32). The challenge in these results 
is that we are still unsure as to the significance of OSA in this population. 
 Presence of obstructive apnoea in sleep studies is not the same as the clinical 
 phenomenon of obstructive sleep apnoea syndrome (OSAS) in which loud 
snoring, apnoeas, and consequent arousals from sleep result in profound day-
time sleepiness. OSAS is also associated with hypertension and increased risk of 
cardiovascular disease. Older people are less likely to show daytime sleepiness 
associated with frequent apnoeas and are also less likely to have the associated 
loud snoring. We also lack evidence for the independent association between 
severity of OSA and adverse cardiovascular events in this population. The typi-
cal lack of sleepiness in older people is important in consideration of treatment, 
as severity of daytime sleepiness is the strongest predictor of compliance with 
standard nasal continuous positive airway pressure (nCPAP) treatment. Fre-
quency of apnoeas during sleep correlates with extent of white matter disease 
(33) and severity of apnoeas may simply be a marker for this or for frailty (34). 
Certainly the nature and direction of the association between age and sleep-
disordered breathing remains in question. However, if a patient presents with 
symptoms of OSAS they should be considered for evaluation for active therapy 
including nCPAP, if tolerated.

6 Parasomnias
The parasomnias are a broad group of sleep disorders characterized by abnor-
mal or unusual behaviours, movements, or perceptions that can be associated 
with sleep. They can occur on falling asleep, on awakening, and during or 
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between sleep stages. Perhaps the most familiar parasomnia is the hypnic 
jerk or ‘sleep start’ that frequently affects people as a sudden shock or arousal on 
falling asleep and is thought to be due to a failure to enter stage 2 from stage 
1 sleep.

The commonest parasomnias that present to geriatricians are nocturnal leg 
cramps and restless legs syndrome, previously known as Ekbom’s syndrome. 
Nocturnal leg cramps affect one in three people over 60 years and half of 
80-year-olds (35). In most cases the cause is unclear but they can be associated 
with peripheral vascular disease, renal failure, cirrhosis, electrolyte disturb-
ances, or hypothyroidism, and evaluation of these is advisable if the symptoms 
appear or deteriorate suddenly. Commonly used medications, which may 
worsen cramps, include statins, diuretics, nifedipine, and nicotinic acid. Sug-
gested treatment involves identifying and resolving underlying causes and then 
advising simple measures such as calf stretching exercises before bedtime. 
Avoiding circumstances where the calf muscles are in forced flexion during the 
night is advisable and avoiding tucking in blankets and sheets at the bottom 
may help (36). Although evidence for such actions is lacking (37), they may 
help, and are unlikely to cause the condition to deteriorate or have significant 
side effects. Quinine helps reduce frequency of attacks in those severely  affected, 
but it has a number of potentially unpleasant side effects (38). Particular advice 
needs to be given to prevent children taking quinine tablets, as a small number 
may lead to permanent blindness in a small child. Issues of toxicity have led to 
its use being cautioned against in some guidelines (36).

Restless legs syndrome (RLS) is a disorder characterized by an irresistible 
urge to move one’s body or limbs to relieve an unpleasant sensation. This feeling 
is described variously as ‘a crawling sensation’, ‘worms under the skin’, or  ‘electric 
shocks’. It predominantly affects the legs and gets worse as the individual 
becomes drowsy. The cause is not fully understood (39), but it occurs  commonly 
in people with Parkinson’s disease, and therefore a disorder in a dopaminergic 
pathway is suspected. Among other disorders it is associated with iron defi-
ciency and uraemia and these need to be ruled out in cases where the condition 
appears or deteriorates suddenly. Drugs such as caffeine and many antidepres-
sants can make the symptoms worse. About 60% of cases are familial with an 
autosomal dominant inheritance with variable penetrance. Until recently treat-
ment was with co-careldopa, but this frequently produced a rebound effect the 
following morning. Treatment has been revolutionized by the introduction of 
the non-ergot dopamine agonists ropinirole and pramipexole administered in 
low dose titrating up with effect (40). As an alternative, calcium channel alpha-
2-delta ligands such as gabapentin and pregabalin are also effective in treating 
RLS (41).
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Periodic limb movement (PLM) disorder seems to be related to RLS and may 
occur with it in up to 80% of cases. In PLM, people suffer sudden abrupt move-
ments of their limbs, most typically a ‘backward kick’ of the legs, that can occur 
in intervals of 5 to 90 seconds. The movements are usually fairly minor but can 
be severe enough to disrupt sleep, or rarely to injure a bed partner. Treatment is 
essentially the same as for RLS (42).

Confusion arousals are conditions most associated with young children who 
are disoriented when arousing from deep sleep. They can occur in older people, 
especially those with an underlying cognitive impairment or taking psycho-
tropic medications, including sleeping tablets, especially in combination with 
alcohol. In these episodes the individual wakes up from sleep and may seem 
very confused, agitated, or even aggressive or paranoid (43). This can occur 
when they have been asleep in informal situations; e.g. falling asleep at the tele-
vision or in an airliner.

Other less common parasomnias include hypnogogic hallucinations 
 occurring at onset of sleep and REM sleep behaviour disorder (RBD), where an 
individual ‘acts out’ their dreams. This disorder is thought to be consequent to 
dysfunction of the brainstem atonic pathway during REM sleep. It is frequently 
associated with developing neurodegenerative disease, especially Parkinson’s 
disease (44), dementia with Lewy bodies, and multiple system atrophy. RBD is 
typically managed with clonazepam, which is effective in approximately 90% of 
cases. Melatonin may also be effective (45). Pramipexole is effective where RBD 
occurs in association with Parkinson’s disease (46).

7 Future directions
While there is a slow increasing awareness of sleep disorders among physicians, 
sleep medicine is still challenged by a lack of awareness of the prevalence of 
sleep disorders; their association with other diseases as a symptom, cause, and 
complication; their effect on patients’ health and quality of life; and their 
 management and treatment. Perhaps the most important step forward needed 
in sleep medicine is an improvement in education and training of colleagues in 
the recognition, investigation, and treatment of such disorders.

We still have much to learn about the neurobiology of sleep. The fact that we 
have very limited understanding of the causes of such common phenomena as 
restless legs syndrome and sundowning reflects how much basic research is 
needed into sleep disorders in older people. While advances have been made in 
the treatment of some parasomnias such as restless legs, we still too frequently 
fall back on older, potentially hazardous pharmacological therapies such as 
benzodiazepines and quinine to manage conditions, the etiologies of which we 
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do not understand adequately. Developing a better understanding will hope-
fully lead us to develop more effective and less toxic means of treating these 
disorders.

Respiratory sleep disorders are extremely common in older people, but we 
still do not fully understand their clinical relevance and if, when, and how they 
should be investigated and treated. We need to understand, for instance, 
 whether sleep-disordered breathing is a cause or an effect of pathological 
 processes in older people—or even both.

8 Conclusion
Sleep disorders are among the commonest disorders found in older people 
worldwide. In the last 20 years we have developed an increasing understanding 
of sleep in older people; however, there is still a huge amount we do not fully 
understand. Sleep disorders are associated with considerable morbidity, 
 mortality, and impairment of quality of life in their own right, and are an impor-
tant marker of underlying systemic disease in older people. Sleep disorders are 
 highly prevalent in older people and our increased understanding of their 
 relevance may earn them a place among the ‘geriatric giants’ of the twenty-first 
century.

Websites relevant to this chapter
In the absence of a robust evidence base, the Internet is awash with sites and 
advic.e on sleep disorders in older people. Much of the advice, unfortunately, 
is incorrect, misleading, or contradictory. Nevertheless, websites from the US 
National Sleep Foundation and the National Institute of Aging contain easily 
accessible advice and information on sleep and sleep disorders in older people 
aimed at patients and carers: 
<http://www.sleepfoundation.org/article/sleep-topics/aging-and-sleep>
<http://www.nia.nih.gov/health/publication/good-nights-sleep>
The American Academy of Sleep Medicine has produced guidelines for a num-
ber of common sleep disorders that are relevant to an older population: 
<http://www.aasmnet.org/practiceguidelines.aspx>
Resources and information on sleep medicine in Europe is less developed than 
in the US, but there is some useful information on the European Sleep Re-
search Society and British Sleep Society’s websites: 
<http://www.esrs.eu/>
<http://www.sleepsociety.org.uk/>



GERIATRIC MEDICINE: AN EVIDENCE-BASED APPROACH146

Key guidelines, policy documents, and reviews
Apart from those produced by the American Academy of Sleep Medicine, there 
are limited good quality, evidence-based guidelines available, and certainly no 
single good resource for such. The UK National Institute of Health and Care 
Excellence has a number of guidelines relevant to sleep in older people. These 
include:
Sleep apnoea—continuous positive airway pressure (CPAP) (TA139)
Insomnia—newer hypnotic drugs (TA77)
Parkinson’s disease (CG35)
Depression in adults (update) (CG90)
Depression with a chronic physical health problem (CG91)
Delirium (CG103)
Anxiety (CG113)
All are available through <www.nice.org.uk>.
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1 Introduction
Evidence suggests that pain is a common problem for older people, with  chronic 
persistent pain affecting at least 50% of community-dwelling older adults. Pain 
foci most often cited in prevalence studies are knees, hips, and back. It is believed 
that the incidence of pain in the oldest and most vulnerable people, such as 
those living in care homes, increases to 80%.

2 Chronic and acute pain
Cancer is the second leading cause of death for adults over the age of 65 years 
(1) and it has been suggested that approximately 26% of cancer patients over the 
age of 65 years suffering daily pain did not receive any analgesic agent (2); thus 
both chronic and cancer pain control is an issue for the older population. It is 
important to differentiate between these two major classifications as manage-
ment is very different. Often there is the assumption that chronic pain is part of 

Chapter 12

Assessment and management  
of pain in older adults

Pat Schofield

◆	 Chronic persistent pain affects at least 50% of community-dwelling older 
adults.

◆	 Physiological changes that occur as a result of the ageing process need to 
be considered when dealing with pain in the older adult.

◆	 Assessment of pain can be complicated when the older adult is unable 
to articulate their pain; for example, in the presence of cognitive 
impairment.

◆	 Much of the research into pain management has been carried out among 
the younger population and simply translated across.

Key points
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getting older and something that the individuals must learn to live with. Never-
theless, we are seeing increasing publications on chronic pain management for 
older adults and there is a growing awareness that self-management of chronic 
pain is a viable strategy for this population (3).

Chronic pain is something that exists beyond the expected healing time and 
is something that often has no identifiable physical cause (4). Acute pain, on the 
other hand, is a sign of injury or disease, is treatable or even curable and as such, 
it would be expected that older adults would fare better with the management 
of acute pain. Yet Desbiens et al. (5) demonstrated that 46% of older people 
admitted to hospital report pain and 19% of these individuals have moderate or 
extremely severe pain; 13% were dissatisfied with their pain management.

3 Pain management
Why is pain so difficult to manage in our older population?

It has been suggested that admission to hospital for patients over the age of 65 
years is three times higher than their younger counterparts and that profes-
sionals tend to underestimate pain needs, underprescribe, and undermedicate 
(6). We may assume that with high numbers of older adults seen in hospital, 
staff would be more experienced in dealing with their specific problems; in par-
ticular, more skilled in the techniques associated with assessment and manage-
ment of pain. Unfortunately this is not the case. Negative attitudes to pain 
management in the older adult among health professionals pervade, with fears 
and misconceptions regarding interaction between pre-existing co-morbidities 
and the prescription of analgesic drugs. Such concerns are not totally unfound-
ed as older adults are also likely to have diminished functional status and 
physiological reserve, as well age-related pharmacodynamic and pharmacokin-
etic changes (7). Furthermore, cognitive impairment can prevent pain assess-
ment being carried out.

Ageist attitudes towards the older adult may exist: we assume they get used to 
pain or it is a natural part of ageing. We also know that health care professionals 
become desensitized to pain as they become more experienced.

4 Physiological function and ageing
Some changes that occur within the anatomy and physiology are considered a 
normal part of the ageing process; these have been discussed in other chapters. 
However in relation to pain, there are a number of important considerations. 
There is an age-related reduction in β endorphin content and GABA synthesis 
in the lateral thalamus, and a lower concentration of GABA and serotonin 
receptors. There is an age-related capacity or speed of processing of nociceptive 
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stimuli and c and Aδ fibre function decreases with age (8). The potential for 
cognitive impairment increases with age and this is aggravated by pain and pain 
medications. Of particular note is the new belief that respiratory depression 
associated with opioids is more likely to be a result of the higher plasma concen-
tration of opioids rather than a sensitivity to the respiratory depressant effects, 
as previously thought (9).

Ageing is also associated with a reduction in renal plasma flow of about 10% 
per decade (10) and a decrease in liver mass annually of about 1% (11). As dis-
cussed by Jackson in Chapter 5, hepatic and renal function changes can lead to 
altered clearances of medications that may lead to increased sensitivity to drugs, 
including pain medications.

4.1 Pain threshold

There has been much debate within the literature as to whether or not pain per-
ception threshold increases with age. Gibson and Farrell (12) suggest that the 
threshold for pain is increased in older people when the stimuli are shorter, are 
distributed over a lower spatial extent, or are presented at peripheral cutaneous 
or visceral sites. Similarly, Helme et al. (13) suggested that older adults have an 
increased threshold for thermal and electrically induced pain.

However, more recent studies by Farrell (14) propose that pain is present in 
the same format regardless of age. Thus the experience of pain is exactly the 
same regardless of age; it is the perception and consequential behaviours that 
may vary. So pain in the older adult is influenced by both intrinsic factors, such 
as physiological changes, and extrinsic factors, such as barriers, attitudes, and 
beliefs of health care professionals.

5 Dementia and pain
As mentioned earlier, adults over the age of 80 are more likely to experience pain 
and also are more likely to have cognitive impairment, which can prohibit effec-
tive pain assessment and management. This has been demonstrated in a study 
by Conway and Schofield (15) who showed that in 368 care homes in one area, 
of more than 10,000 residents, more than 6,000 had dementia. Pain often pre-
sents as ‘challenging behaviour’ in this group, and can be reduced significantly 
by using simple analgesics such as paracetamol (16). Where individuals are 
unable to verbalize pain, behavioural tools can be used as a surrogate measure.

As our population ages, there will be increased numbers of adults with demen-
tias. This can be problematic for the patient who may no longer be able to articu-
late their pain in a language that we can understand. So typical pain assessment 
measures may not be applicable and we may have to resort to behavioural scales.
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6 The assessment of pain
In September 1990 the Royal College of Surgeons and the College of Anaesthe-
tists published the report of their working party, ‘Pain after Surgery’ (17). This 
report can be accessed from any library or anaesthetic department and makes 
recommendations regarding the management of post-operative pain in the UK. 
These recommendations have been implemented widely and have significantly 
changed all aspects of pain management. One of the key recommendations was 
that assessment of pain should be recorded along with other routine observa-
tions such as blood pressure and pulse. The Joint Commission on Accreditation 
of Healthcare Organizations (18) also suggests that pain should be recognized 
as the fifth vital sign. The multidimensional character of pain is emphasized by 
the National Guidelines for Assessment of Pain for Older People (19), which 
describe pain at several levels:

◆	 the sensory dimension: the intensity, location, and character of the pain 
sensation

◆	 the affective dimension: the emotional component of pain and how pain is 
perceived

◆	 its impact: the disabling effects of pain on the person’s ability to function 
and participate in society.

A review of the literature related to pain assessment highlighted 42 articles 
written since 1995 that use various pain assessment tools with the older adult 
(20). From this work it can be seen that there has been very little research 
related to older adults and there is a need for more work to be carried out in 
order to investigate the most appropriate tools. Generally it has been found 
that this age group prefers the verbal descriptors (none, mild, moderate, severe) 
or the numerical rating scale, which can be accessed from the British Pain 
Society website (<http://www.britishpainsociety.org/>) (21). Interestingly, the 
literature suggests that the faces scale is not popular with this age group as the 
facial expressions are associated with mood. Clearly more research is needed 
in this area.

In summary, the numerical rating scale and the verbal descriptor scale are the 
most appropriate to measure pain in older adults with mild to moderate demen-
tia. When severe dementia is present we need to consider alternative methods 
of assessment.

In the same literature review cited previously (20), 11 pain assessment tools 
were identified that are based upon pain behaviours. Although promising, these 
behavioural tools need to be evaluated more before they can be applied across 
the board.



PAIN 153

The national pain assessment guidelines published in 2007 produced an algo-
rithm which has been incorporated into an Android/iPhone application. This 
gives a decision pathway for pain assessment in older adults. It can be down-
loaded from <https://play.google.com/store/apps/details?id=com.gwizards.
gre.ac.uk&feature=search_result#?t=W251bGwsMSwxLDEsImNvbS5nd2l6Y
XJkcy5ncmUuYWMudWsiXQ> (22).

Whichever scale we use, it is important that we remember it may not just be 
the pain that is the problem for the older adult: it may also be factors that are 
impacted by the pain. Such factors include those in Figure 12.1.

The assessment guidelines recognize the need for a holistic, person-centred 
assessment; they also recognize that treatment may benefit from pharmaco-
logical and non-pharmacological methods of pain control. The World Health 
Organization’s (23) three-step analgesic ladder is widely used for this purpose. 
Originally published in 1989, the ladder has been republished in 1996 and 2006.

7 Management of pain in the older population
For acute pain, analgesic management is the first-line approach with any group 
regardless of age. This is guided by the three-step ladder that has recently been 
reviewed and remains relevant today (24). (However, there is some controversy 
regarding the usefulness of the second step of the ladder.) The ladder provides a 
stepped approach and can be applied for the full range of pain from mild to severe:

Impact of chronic
pain upon the older

adult

Recreation

Mobility,
walking

Social
interaction

Relationships

Housework,
cooking,

turning on taps,
li�ing pans

Self care,
bathing,
dressing,

climbing stairs

Fig. 12.1 Factors influencing chronic pain in the older adult.
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◆	 Step One: mild pain—simple analgesics; e.g. paracetamol and non-steroidal 
anti-inflammatory drugs (NSAIDs)

◆	 Step Two: moderate pain—weak opioids; e.g. tramadol, codeine

◆	 Step Three: severe pain—strong opioids; e.g. morphine, fentanyl, oxyco-
done, pethidine.

Also relevant in this context are adjuvant analgesics: a group of drugs that were 
not originally developed to treat pain, but have been found to be useful for par-
ticular pain types, such as amitriptyline for neuropathic pain.

Of course, as discussed earlier, prescribing analgesic drugs for the older adult 
does need to take into consideration co-morbidities and potential for com-
promised systems, such as renal and hepatic metabolisms, which can affect the 
use of many drugs for pain relief. Also, there are many fears and worries that 
exist among health care professionals in terms of the use of strong opiate drugs. 
There have been a number of reviews of pharmacological management of per-
sistent pain in older adults (25). ‘Guidance on the Management of Pain in Older 
People’ (26) is the first comprehensive pain guidance produced in the UK. It 
recommends management approaches that include pharmacological and non-
pharmacological interventions. The guidance is summarized in Box 12.1.

In summary, paracetamol is the most appropriate drug for older adults, keep-
ing in mind that dose reduction is necessary for frailer people. Opioid drugs are 
appropriate, but we should start low, go slowly, and acknowledge the risk of side 
effects. By anticipating such effects we can treat them before they occur. Adverse 
effects limit the use of the tricyclics in this population; routine monitoring of 
gastrointestinal, renal, and cardiovascular effects should be carried out when 
using NSAIDs. A co-prescription of a proton-pump inhibitor should be given.

Intra-articular corticosteroid injections in osteoarthritis of the knee are 
effective in relieving pain in the short term with little risk of complications, 
joint damage, or both. Intra-articular hyaluronic acid is effective and free of 
systemic adverse effects. It should be considered in patients intolerant to sys-
temic therapy. Intra-articular hyaluronic acid appears to have a slower onset of 
action than intra-articular steroids, but the effects seem to last longer.

The current evidence for the use of epidural steroid injections in the manage-
ment of sciatica is conflicting, and until larger studies become available, no firm 
recommendations can be made. There is, however, a limited body of evidence 
to support the use of epidural injections in spinal stenosis.

Assistive devices are widely used and ownership increases with age. Such 
devices enable older people with chronic pain to live in the community, but do 
not necessarily reduce pain and can even increase it if used incorrectly. Increas-
ing activity by way of exercise should be considered and should involve 
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◆	 Paracetamol should be considered as first-line treatment for the man-
agement of both acute and persistent pain, particularly of musculoskel-
etal origin, due to demonstrated efficacy and good safety profile.

◆	 There are few absolute contraindications and relative cautions to prescrib-
ing paracetamol. It is important that the maximum daily dose (4 g/24 
hours) is not exceeded and that dose is reduced for older adults under 50 kg.

◆	 Non-steroidal anti-inflammatory drugs (NSAIDs) should be used with 
caution in older people after other safer treatments have not provided 
sufficient pain relief. The lowest dose should be provided for shortest 
duration.

◆	 For older adults an NSAID or cyclo-oxygenase-2 selective inhibitor 
should be co-prescribed with a proton-pump inhibitor, choosing the 
one with the lowest acquisition cost.

◆	 All older people taking NSAIDs should be routinely monitored for 
 gastrointestinal, renal, and cardiovascular side effects, and drug–drug 
and drug–concomitant disease interactions.

◆	 All patients with moderate and severe pain should be considered for 
 opioid therapy, particularly if pain is causing functional impairment or 
reducing quality of life; however this must be individualized and 
 carefully monitored.

◆	 Opioid side effects, including nausea and vomiting, should be  anticipated 
and suitable prophylaxis considered.

◆	 Appropriate laxative therapy, such as the combination of a stool softener 
and a stimulant laxative, should be prescribed throughout treatment for 
all older people prescribed opioid therapy.

◆	 Tricyclic antidepressants and anti-epileptic drugs have demonstrated 
efficacy in several types of neuropathic pain, but tolerability and adverse 
effects limit their use in an older population.

Box 12.1 ‘The Management of Pain in Older People’ 
guidance summary

strengthening, flexibility, endurance, and balance along with a programme of 
education. Patient preference should be given serious consideration.

A number of complementary therapies have been found to have some efficacy 
among the older population, including acupuncture, TENS, and massage. Such 
approaches can affect pain and anxiety and are worth further investigation.
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Some psychological approaches have been found to be useful for the older 
population as well, including guided imagery, biofeedback training, and relaxa-
tion. There is also some evidence supporting the use of cognitive behavioural 
therapy among nursing home populations, but of course these approaches 
require training and time.

In summary, both the American Geriatric Society guidelines and the British 
Pain Society/British Geriatric Society guidelines strongly recommend the use 
of paracetamol for the management of persistent pain. However, when the pain 
is acute and severe, paracetamol is often not enough. Poorly controlled acute 
pain can lead to delirium among this group, which can in turn lead to extended 
hospital stay or, even worse, long-term dependency upon health care (27). The 
alternative approach is to utilize opioids. Opioids however can have devastating 
effects upon the older adult: vomiting, constipation, respiratory depression, 
and sedation. These can impact mobility and ultimately delay recovery from 
surgery or injury. The general rule here is to avoid drugs such as pethidine com-
pletely as well as tramadol, which can cause nightmares in this population. 
Instead opt for the traditional approaches such as morphine, while using the 
approach of ‘start low and go slow’.

8 Conclusion and future directions
An extensive search of the literature unearths very few publications specifi-
cally related to pain management the older adult. As discussed elsewhere in 
this book (Chapter 16), most of the research has been conducted in the young-
er population and extrapolated to older people. There is a clear need for fur-
ther pain research for this group. Some ideas of future directions are given in 
Box 12.2.

Effective management of pain in the older person is limited by our lack of 
knowledge. The assumption that older adults ‘get used to’ or ‘learn to live with’ 
pain are unfounded. There is a plethora of effective pain assessment scales and 
an arsenal of pain management approaches for both acute and chronic pain. 
There is no need to develop more pain assessment tools for the older popula-
tion; there is however an obligation to prevent unnecessary suffering due to 
reluctance to prescribe and administer effective pain relief. The Royal College of 
Surgeons stated that failure to relieve pain is morally and ethically unaccepta-
ble: adults are entitled to the best care that can be offered regardless of age (17). 
As the computer- and NHS-based generation gets older, expectations of pain-
free surgery will increase. More demands will be placed upon the NHS to pro-
vide this care. Health care staff must be in the best position to assess and manage 
pain effectively; this will require better awareness of the latest pain assessment 
and management approaches. Should older adults be expected to live with 
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pain? Is it a natural part of ageing? The answer is ‘no’. There is a need for more 
research into pain assessment and management with this group, along with 
investigating ways of delivery to address a changing ageing population and the 
potential for isolation that occurs with remote and rural populations.

Websites and guidelines relevant to this chapter
National Service Framework for Older people—sets out the government’s quality  
standards for health and social care services for older people: 
<https://www.gov.uk/government/publications/quality-standards- 
for-care-services-for-older-people>
The British Pain Society—offers expert advice and guidance on all aspects of 
pain including specific guidance for the care of older adults in pain: 
<http://www.britishpainsociety.org/>
The British Geriatric Society—offers guidance on all aspects of care for the older 
population including specific pain guidance: 
<http://www.bgs.org.uk/>
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1 Introduction
Twenty years ago, stroke rehabilitation was given low priority by health care 
professionals and planners: it was considered to be at the periphery of health 
service provision. A Consensus Conference on Stroke was held in London in 
1988 with invited experts. It concluded that services for stroke patients were 
haphazard, with no clear policy on planning or implementation (1). There was 
a striking lack of convincing evidence for widely used rehabilitative treatments 
and a serious shortage of treatment—patients were unoccupied for long 
 periods. This picture of disorganized and ineffective care was further strength-
ened by outcome studies showing significant variations in case fatality and 
 levels of independence after treatment across different areas of the country (2). 
The studies indicated poor performance on these measures when the UK was 
compared with other Western European and international centres (3).

Chapter 13

Stroke units: research in practice

Lalit Kalra

◆	 Stroke units are the cornerstone of quality stroke care.
◆	 The benefits of stroke unit care are supported by a very strong evidence 

base
◆	 In 2007 the National Stroke Strategy mandated that all stroke patients 

should have prompt access to stroke unit care.
◆	 Despite policy and guidelines, only 62% stroke patients were treated on 

specialist stroke units in 2010.
◆	 Patients spend long periods of inactivity on stroke units; multidiscipli-

nary teams need to encourage rehabilitation activities outside therapy 
sessions.

◆	 Rehabilitation needs to be family- and carer-oriented to prepare patients 
for life after discharge.

Key points
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In contrast, the National Stroke Strategy in 2007 (4) mandated that all stroke 
patients have prompt access to an acute stroke unit and spend the majority of 
their time at hospital in a stroke unit with high-quality stroke specialist care. 
This was based on overwhelming evidence that stroke units reduce death and 
increase the number of independent and non-institutionalized individuals, 
with proven benefits for five and ten years. An estimation of this benefit is 
 provided by the National Sentinel Audit report, which calculated that if timely 
access to stroke units were increased to 75% of stroke patients, this would 
 prevent more than 500 deaths per year and result in more than 200 more 
 independent individuals (5).

The remarkable transition of stroke management from being in the shadows 
to its prominent position in UK health care today is testimony to the impact 
that research has on improving clinical care and patient outcomes. It is true that 
another major development—the introduction of thrombolysis for acute stroke 
patients in clinical practice—has revolutionized the management of stroke 
patients, but the trial benefits of thrombolysis do not translate equally into 
 clinical effectiveness in mainstream practice (6). The proportion of patients 
with ischaemic stroke varies between settings, and the 4.5-hour time window 
for thrombolysis severely limits the benefits of an otherwise powerful interven-
tion. Many studies have shown that only 25–33% of patients present to hospitals 
within thrombolysis time windows onset (7) and only a small proportion, 
5–20%, of incident ischaemic stroke actually end up being thrombolyzed. 
Although National Stroke Audit data show that the thrombolysis rates rose 
from 1–2% to 5% of the stroke population with the implementation of the 
National Stroke Strategy, the majority of stroke patients remain excluded from 
the benefits of thrombolysis. In contrast, stroke units can benefit the vast 
 majority of stroke patients regardless of pathology or time of presentation (8).

2 The rationale for stroke unit care
As early as the 1990s, research showed that organized care provided on stroke 
units facilitates neurological recovery and expedites discharges (Figure 13.1) (9). 
More recently, positron emission tomography (PET) and magnetic  resonance 
imaging (MRI) studies have confirmed the concept of brain  plasticity, which 
implies that it is possible to modulate or facilitate reorganization of cerebral 
processes by external inputs (10). The paradigm for function has shifted from 
strict cerebral localization to that of interactive functioning multiple motor cir-
cuits activated by the constantly changing balance of inhibitory and excitatory 
impulses. Disruption of major pathways in stroke reduces the  inhibition nor-
mally exerted by these pathways and allows activation of alternate pathways, 
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which take over the function of the damaged circuits. Furthermore, neuroimag-
ing studies have shown that increased intensity of therapy results in greater acti-
vation of areas associated with the function towards which therapy was directed 
(11). Hence, evidence suggests that the human brain is capable of significant 
recovery after stroke, provided that the appropriate treatments and stimuli are 
applied in adequate amounts and at the right time. It is likely that this is achieved 
better with organized stroke care, where the intensity and timing of interven-
tions can be managed proactively.

Stroke affects several domains of human performance and results in multiple 
impairments, many of which interact to determine the level of disability. No 
single discipline has all the skills, resources, and expertise required to manage 
all impairments associated with stroke. Furthermore, different impairments 
recover at different speeds, requiring a staged approach to therapy interven-
tions. Rehabilitation goals are also shaped by personal needs of stroke patients, 
the environment they will return to, and the personal support available after 
discharge. Hence, the complex interdisciplinary process of stroke rehabilitation 
requires a multidisciplinary approach and collaborative policy of coordinated 
delivery of treatments. Such treatments need to be based on comprehensive 
assessments and delivered by staff trained in stroke management, in consult-
ation with patients and their caregivers. This level of coordination of care is 
another argument in support of specialist stroke units (12).
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Fig. 13.1 The effect of stroke units on the speed and extent of functional recovery 
(Barthel Index) and weeks to discharge from inpatient settings (8).
A = Barthel Index of patients managed on the stroke rehabilitation unit (●, ■)
B = Barthel Index of patients managed on general medical wards (❍, )
A vs B, p = 0.001
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3 The evidence for stroke unit care
In the 1980s and 1990s, a number of randomized controlled trials suggested 
that organized care offers advantages to patients with stroke. However, many of 
these studies were too small to demonstrate a robust statistical benefit. Studies 
were also undertaken in different settings, using different methods of organized 
care, and using stroke patients at varying duration from stroke onset. Interven-
tions ranged from acute dedicated units to teams providing coordinated care in 
community settings; the patients ranged from those within a few hours of stroke 
onset to those included only when they were neurologically and medically 
 stable. In order to obtain meaningful evidence relevant to clinical practice, the 
Stroke Unit Trialists’ Collaboration (SUTC) pooled data from all studies that 
met strict inclusion and quality-control criteria from different centres. The 
meta-analysis of pooled data from 29 trials, which include 6,536 patients, shows 
odds reductions in mortality of 0.86 (95% CI: 0.71–0.94), death or dependence 
of 0.78 (95% CI: 0.68–0.89), and death or institution of 0.80 (95% CI: 0.71–0.90) 
at one year are associated with organized care, independent of age and gender 
(13). More important, and in contrast with thrombolysis for acute stroke, these 
benefits are seen for all stroke patients regardless of stroke aetiology or the dur-
ation between stroke onset and intervention. Furthermore, the translation of 
trial efficacy outcomes into clinical effectiveness in mainstream practice has 
been demonstrated in longitudinal studies (14).

4 Processes that contribute to a good outcome
Organized stroke unit care is considered a ‘black box’ intervention: there is no 
one single process of care or intervention that has been shown to be responsible 
for better outcomes. A major problem in the generalizability of different inter-
ventions or processes of care is that most stroke units have evolved in response 
to local patient needs, priorities, and service arrangements, which may not be 
replicated in other settings (15). Hence, the same process may have a different 
impact on outcomes on different units, depending upon case mix, the type of 
unit, and the environment in which the unit functions. Survival is strongly 
associated, however, with processes of care that are carried out significantly 
more frequently on stroke units. These include comprehensive and early stroke-
specific assessments, particularly assessments for swallowing and aspiration 
risk, early detection and management of infections, maintenance of hydration 
and nutrition, early mobilization, clear goals for function, and communication 
with patients and their families (16). In addition to doctors and nurses, speech 
and language therapists, physiotherapists, occupational therapists, and diet-
icians have specific contributions to make in delivering these particular aspects 
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of care. The probable explanation for higher survival and lower institutionaliza-
tion rates on stroke units are attributable to improved medical management, 
prevention of complications, and coordination of multidisciplinary care.

5 Issues in providing stroke unit care
Although evidence strongly supports stroke units for reducing mortality, 
dependence, and institutionalization in stroke patients, the benefits expected 
from stroke units are not fully realized in day-to-day clinical practice. The 
National Stroke Audit in 2000 showed that only 18% of patients were managed 
on a stroke unit for the majority of their stay. By 2010 this rose to 62%, but it still 
implies that more than one in three patients are denied stroke unit care. In 
 England the number of hospitals with a stroke unit increased from 40% to 98% 
between 2000 and 2010, but—despite all the investments made into stroke 
care—there are still disparities in stroke outcome between centres in the UK. 
Very often, poor outcomes are attributed to the lack of investment, but 
 comparisons show that the UK spends more than most of its European 
 neighbours on stroke care, especially on specialist stroke services (17). Possible 
explanations include differences between what has been recommended and 
what actually has been implemented in the organization of stroke services, 
compliance of the staff with multidisciplinary guidelines, variations in how 
multidisciplinary teams function, and the tailoring of rehabilitation to the 
 priorities of stroke patients and their caregivers.

5.1 Organization of stroke units

There is considerable debate about what constitutes a stroke unit (18). Defini-
tions vary from ‘a team of specialists who are knowledgeable about the care of 
stroke patients and who consult throughout a hospital or the community wher-
ever a patient may be’ to ‘a geographic location within the hospital designated 
for stroke and stroke-like patients who are in need of medical and rehabilitation 
services and the skilled professional care that such an unit can provide.’ There is 
also considerable controversy on the number and diversity of disciplines that 
need to be involved in stroke care. Differences in staff composition between dif-
ferent settings have limited the generalization of findings in individual settings. 
The prevalent strategies for providing specialist stroke care are summarized in 
Table 13.1. Langhorne et al. (19) have shown that there is a definite benefit asso-
ciated with comprehensive and rehabilitation stroke units and mixed rehabilita-
tion units, all of which show an odds ratio of 0.85 to 0.89 in favour of organized 
care. There is also a possible benefit with acute (semi-intensive) units, although 
this just fails to achieve statistical significance (OR 0.88; 95% CI: 0.76–1.01). 
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Mobile stroke teams were associated with no benefit in this analysis (OR 0.98; 
95% CI: 0.95–1.05). There are no trials of acute intensive care.

In 2005, 40% hospitals had a stroke unit but less than half of them met the 
criteria of stroke unit, and more than a quarter did not meet even the basic 
standards for rehabilitation care (20). The situation has changed since then. The 
2010 National Audit showed that 98% hospitals in the UK have a stroke unit 
and approximately 60% of stroke patients actually received care for the majority 
of their hospital stay on such units.

5.2 Multidisciplinary practice on stroke units

Comprehensive multidisciplinary guidelines for stroke unit care have been 
available across the UK for several years, but recommended standards are met 
in only 25–60% of patients treated in specialist settings (21). This is because 
several professional therapist societies have their own sets of standards, which 
are different enough from those recommended by the Multidisciplinary Stroke 
Guideline Working Group to affect practice. There are limited opportunities for 
multidisciplinary education or training on many units; implementation is fur-
ther hampered by the experience, personal preferences, and established prac-
tices of individuals within the stroke unit. Furthermore, many of the expected 
advantages of multidisciplinary teamwork are influenced by composition, loca-
tion, and interactions between various team members. Contrary to the popu-
larly held view that multidisciplinary teams improve care, a study has also 
shown that teamwork in rehabilitation settings resulted in lack of professional 
accountability or personal responsibility among team members and reduced 
patient contact time (22). The Collaborative Evaluation of Rehabilitation In 
Stroke across Europe (CERISE) study compared stroke rehabilitation units 
across four settings in Europe. It showed that patients in UK stroke units spent 

Table 13.1 Different types of stroke care organization (17)

Type Admission Discharge Features

Acute, intensive Acute (hours) Days High nurse staffing
Life support facilities

Acute, semi-intensive Acute (hours) Days Close physiological monitoring

Comprehensive Acute (hours) Days–weeks Acute care/rehabilitation
Conventional staffing

Rehabilitation Delayed Weeks Rehabilitation

Mobile team Variable Days–weeks Medical/rehabilitation advice

Mixed rehabilitation Variable Weeks Mixed patient group
Rehabilitation
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nearly 65% of the working day sitting, lying, or sleeping and had greater contact 
with visitors than with therapists. Compared with other centres, stroke units in 
the UK committed the greatest amount of therapy resources (70 hours/week); 
nevertheless, stroke patients in the UK received the least amount of therapy 
input (1 hour/day). The discrepancy is explained by the fact that most of  therapy 
time in the UK was spent on administrative and non-therapeutic activities (23).

5.3 The effect of stroke severity on benefits  
from organized care

A limitation of most randomized controlled studies on organized care is that 
they included patients with moderate stroke severity and excluded those with 
mild or very severe strokes. An analysis of pooled RCT data for patients strati-
fied according to stroke severity at the time of inclusion showed that organized 
stroke care prevented 1 death/100 patients in patients with mild stroke (Barthel 
Index 10–20), 3 deaths/100 patients in the those with moderate stroke (Barthel 
Index 3–9), and 9 deaths/100 patients in those with severe stroke (Barthel Index 
0–2) (24). This suggests that the benefits of organized inpatient care for  mortality 
increase with stroke severity; that is, the absolute reduction in deaths is greater 
for patients with more severe stroke. The analysis also showed that most of the 
deaths prevented were those that would have occurred at one to four weeks after 
stroke onset and would be attributable to stroke-related complications. The het-
erogeneity in data prevented the assessment of the interaction between organ-
ized stroke care and functional recovery, which would be particularly important 
for patients with mild stroke, where organized care, understandably, has no 
effect on mortality.

5.4 Involving patients and caregivers

Very often, in open-ended health care systems such as the NHS, the duration of 
rehabilitation of patients has been unnecessarily prolonged because the 
 rehabilitation goals of professionals do not reflect the recovery priorities of 
patients or their caregivers. The importance of matching professional and 
patient  priorities for improving the effectiveness and efficiency of stroke 
 rehabilitation is becoming increasingly evident in the qualitative stroke  literature 
(25). Patients define recovery in relation to their own social context and their 
own  expectations from rehabilitation, whereas professionals measure recovery 
in terms of actual gains in function against those expected for the severity of 
impairment. Furthermore, the goals of patients are often seen as subordinate to 
those of  professionals. Unrealistic anticipation of the degree of recovery by 
patients is not managed adequately, resulting in delayed or  contested discharges 
from inpatient settings. Despite the proven effectiveness of rehabilitation in 
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outpatient and community settings (26), there is often a reluctance, quite often 
justified, in patients to leave the certainty of inpatient therapy for uncertain 
rehabilitation in the community (27).

Although the physical, psychological, emotional, and social consequences of 
caregiving and its economic benefit to society are well-recognized, caregivers’ 
needs are often given low priority in stroke management. Many caregivers feel 
inadequately trained, poorly informed, and dissatisfied with level of support 
after discharge (28). An important challenge for stroke units is a conceptual 
shift in the philosophy of stroke care from being predominantly engaged with 
patient-oriented interventions to a strategy in which the patient and the car-
egiver are seen as a combined focus for intervention. The objective should be to 
empower and equip caregivers to be competent facilitators of activities of daily 
living when caring for disabled stroke patients (29).

6 Future challenges for stroke units
Organized stroke care, such as that provided by stroke units, improves out-
comes for patients regardless of stroke severity, but those with more severe 
strokes have more to gain from such management. Despite the advances made 
in organized stroke care in the last decade, there remains considerable scope for 
improvement and continued evolution in response to patient and caregiver 
needs, new therapies, and the changing environment of health care provision.

It is of concern that despite most hospitals in the UK having stroke units, a 
significant proportion of stroke patients do not receive stroke unit care for the 
whole or a part of their stay in hospital. Furthermore, stroke sentinel audits 
continue to show that there is a great disparity in the quality of care that patients 
receive between units, even ones with comparable resources. The first chal-
lenge, then, must be to ensure that all stroke patients spend the vast majority of 
their time in specialist settings and that the best quality of care is received by all 
patients, regardless of the stroke unit on which they are managed. This has been 
addressed in the latest guidelines from the National Institute of Health and 
Clinical Excellence and the Royal College of Physicians (see suggested websites 
at the end of this chapter).

Studies have shown that patients on stroke units spend more than 50% time 
of their in bed, 28% sitting out of bed, and only 13% in therapeutic activities. 
Indeed they are alone for 60% of the therapeutic day (30). The second challenge, 
therefore, is to develop strategies that increase the intensity of therapeutic 
 activities and interaction with patients.

It is estimated that 25–74% of stroke survivors require assistance with activi-
ties for daily living from informal caregivers, often family members. The needs 
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of caregivers are poorly recognized and managed on stroke units; the third 
challenge then must be to empower and equip caregivers for their new role.

7 Conclusion
Stroke units are central to providing high-quality stroke care both for acute 
management and rehabilitation. The effectiveness of stroke units in improv-
ing patient outcomes and reducing costs of care are supported by strong 
research evidence. Unlike other interventions, stroke units can benefit almost 
all stroke patients regardless of age, sex, stroke severity, and delays in presen-
tation to hospital. Based on the strength of evidence, the National Stroke 
Strategy mandated that all stroke patients should have prompt access to stroke 
unit care. In response to policy changes, the number of hospitals with stroke 
units in England increased from 40% to 98% between 2000 and 2010, and the 
number of patients receiving care on these units for the majority of stay rose 
from 18% to 62%.

Despite these improvements, several challenges remain in stroke care. Recent 
studies have challenged the effectiveness of the way in which multidisciplinary 
care is delivered and there is a need for further exploration on improving this 
care. Similarly studies have shown that most stroke patients on specialist units 
spend large periods with no activities. The challenge for multidisciplinary 
teams is to fill this time with therapeutic rehabilitation activities. Finally, 
research has shown that training of carers is an important element for ensuring 
smooth transition to life at home following hospital discharge. The focus of 
rehabilitation needs to move from being patient-oriented to being patient- 
and-carer-oriented.

Websites relevant to this chapter
National Stroke Audit 2010—reports performance against quality benchmarks 
for stroke units in England and Wales: 
<http://www.rcplondon.ac.uk/sites/default/files/sentinel_public_clinical_ 
report_2010.pdf>
National Stroke Strategy—sets the standards of care for stroke patients:
<http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/ 
documents/digitalasset/dh_081059.pdf>
Stroke Care Pathways—describe the recommended management of stroke 
 patients during the acute and rehabilitation phases of their care: 
<http://pathways.nice.org.uk/pathways/stroke#path=view%3A/pathways/
stroke/acute-stroke.xml&content=close>
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<http://pathways.nice.org.uk/pathways/stroke#path=view%3A/pathways/ 
stroke/stroke-rehabilitation.xml&content=close>
Clinical Guideline for Stroke Unit Care—quality standards and guidelines for the 
management of stroke patients from stroke onset to aftercare in the community: 
<http://guidance.nice.org.uk/CG68>
<http://guidance.nice.org.uk/CG162>
<http://www.rcplondon.ac.uk/sites/default/files/national-clinical-guidelines-
for-stroke-fourth-edition.pdf>

Key guidelines, policy documents, and reviews
Meta-analysis of trials of stroke unit care: Stroke Unit Trialists Collaboration. 
Organized inpatient (stroke unit) care for stroke (31).
Components of stroke unit care: Langhorne P, Pollock A. What are the 
 components of effective stroke unit care? (32).
Key guidelines on stroke rehabilitation (NICE, 2012): 
<http://guidance.nice.org.uk/CG162>
Meta-analysis of trials of comprehensive geriatric assessment:
Ellis et al. (33) Comprehensive geriatric assessment for older adults admitted to 
hospital.
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Chapter 14

Stroke care: what is in the 
black box?

Christine Roffe

◆	 Most improvements in stroke care to date have been driven by research.
◆	 Immediate access to advanced imaging allows fast decision making, is 

cost-effective, and improves outcome.
◆	 Hyperacute interventions for acute ischaemic and haemorrhagic stroke 

can prevent permanent brain damage and reduce disability.
◆	 Strokes and stroke complications do not just happen during working 

hours: 24/7 working is essential for effective stroke management.
◆	 High quality nursing care is essential and has been shown to have a major 

impact on survival.
◆	 Pneumonia is the most common post-stroke complication, and can be 

prevented by early swallow assessment.
◆	 Urinary catheters are associated with infections and should be avoided.
◆	 Foot pumps reduce thromboembolism and save lives.

Key points

1 Introduction
It is well established that stroke units save lives, reduce disability, and allow 
more stroke survivors to return to their own homes (1). Evidence suggesting a 
benefit from treatment in dedicated stroke units first emerged in the 1980s with 
single unit trials, but has only been widely accepted after statistical significance 
of the survival advantage for patients treated in stroke units was shown in a sys-
tematic review (2). It has nevertheless been argued that stroke units tested in 
RCTs are not representative and that benefits may be overestimated (3). This 
concern has been put to rest by a recent review of observational studies of stroke 
units in their natural habitat which showed that the benefit associated with 
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stroke-unit care in routine clinical practice is comparable to that seen in RCTs 
(4). Furthermore, evidence is now emerging that benefit from stroke-unit care 
is not restricted to the largely Anglo-American and Scandinavian ‘homelands’ 
of stroke-unit trials, but can also be shown in other health care systems through-
out the world (5, 6). What is less clear is which aspects of organized stroke care 
determine better outcome.

Evidence for stroke-unit care, different types of stroke unit, which patients 
benefit, and current practice is reviewed by Kalra (Chapter 13). The aims of this 
chapter will be to describe key aspects of the content of the stroke unit ‘black 
box’ and how various interventions have been shaped by evidence or the lack 
thereof. The chapter will end with a brief exploration of future developments in 
stroke care and research.

2 Structural elements of specialist stroke services
Stroke units in the UK can be classified either by the stage of stroke recovery of 
the patient: hyperacute (the first 72 h after stroke), acute, rehabilitation, and 
combined units, or by the services that the unit provides: comprehensive stroke 
centres, primary stroke centres, and acute stroke-ready hospitals. The US Brain 
Attack Coalition defines a comprehensive stroke centre as a facility that pro-
vides high-intensity medical and surgical care, specialized diagnostics, and 
interventional therapies (7). Key elements of primary stroke centres include 
acute stroke teams, stroke units, written care protocols, an integrated emer-
gency response system, availability and interpretation of computed tomog-
raphy scans 24 hours a day, rapid laboratory testing, administrative support, 
strong leadership, and continuing education (8). In 2011 the coalition authors 
refined the recommendations (9) into seven key requirements:

◆	 acute stroke teams
◆	 telemetry monitoring
◆	 brain imaging with MRI
◆	 assessment of cerebral vasculature with magnetic resonance (MR) or com-

puterized tomography (CT) angiography
◆	 cardiac imaging
◆	 early initiation of rehabilitation
◆	 certification by an independent body, including site visits and disease per-

formance measures.

A third type of facility, the acute stroke-ready hospital, has fewer capabilities 
and more limited resources, but is organized to diagnose, stabilize, treat, and 
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transfer most patients with stroke. In 2013 the European Stroke Organization 
published criteria for stroke units and stroke centres. These specify 37 and 65 
requirements for certification of the two types of unit respectively, and cover, 
inter alia, departments, staff, facilities for investigation, hyperacute interven-
tions, protocols, pathways, monitoring, assessment, and multiprofessional 
teams (10). In the UK requirements for stroke units are summarized in the 
National Stroke Guidelines published by the Royal College of Physicians (2012), 
with more detail in the Stroke Service Standards (11) and the Consultant Work-
force Requirements (12) by the British Association of Stroke Physicians.

While new acute interventions such as thrombolysis and endovascular treat-
ments for stroke emphasize the need for hyperacute or comprehensive stroke 
centres, the strongest evidence for the effectiveness of stroke units is based on 
trials conducted later in the stroke journey in combined and rehabilitation 
stroke units (13), and relates to interventions aimed at prevention of complica-
tions rather than the brain injury.

3 Key aspects of stroke-unit practice and treatment 
associated with good outcome

3.1 Hyperacute stroke treatments

Over the past two decades a number of acute stroke treatments have been 
developed and shown to be effective in clinical trials. This research has changed 
the face of stroke care and introduced the concept of stroke medicine. Ischae-
mic stroke is caused by blockage of an artery supplying part of the brain, caus-
ing cell death and loss of function. The key concept underlying hyperacute 
stroke care is that symptoms can be reversed and the stroke aborted or reduced 
in severity if this artery can be unblocked before cell death occurs. Thromb-
olysis with alteplase was first shown to be effective for patients under the age 
of 80 years if given within three hours of symptom onset by the National Insti-
tutes of Neurological Disorders stroke trial in 1995 (14). The time frame was 
subsequently extended to 4.5 h with the results of the ECASS-3 trial (15), and 
inclusion widened to patients over the age of 80 following the IST-3 study (16). 
The results of IST-3 also confirm that ‘time is brain’, with the potential for full 
recovery highest when treatment is started within 90 minutes, and little or no 
benefit after 4.5 hours.

Intravenous thrombolysis is contraindicated in patients with increased bleed-
ing risk. Timely recanalization with intravenous thrombolysis is considerably 
less likely if the thrombus burden is large, such as in occlusions of the carotid, 
proximal middle cerebral, and basilar arteries. Mechanical thrombectomy, 
using a device introduced via the femoral artery into the occluded brain vessel 
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to extract the clot, can be used where thrombolysis is contraindicated or has 
failed. A systematic review of case series suggests that this can be performed 
safely (mean mortality 17%, range 4–44%) and is at least as effective, if not more 
so, than intravenous thrombolysis (independent recovery in 42%, range 
15–54%) (17). The first RCTs of intra-arterial thrombolysis and/or thrombec-
tomy (IMS-3, MRRESCUE, SYNTHESIS) have not shown significant benefits 
over conventional treatment. Those studies, how ever, had significant limita-
tions: outdated devices, low treatment rate, and very late interventions (18). 
Several studies using newer devices and tighter inclusion criteria are ongoing 
(MRCLEAN, THRACE, PISTE).

Decompressive hemicraniectomy significantly improves survival in young 
patients with a large ischaemic stroke and malignant middle cerebral oedema, 
previously an almost invariably fatal condition. The number of patients who 
need to be treated with this procedure to save one life (NNT) is as low as two 
(19). More recently decompressive hemicraniectomy has also been shown to be 
effective in older people up to the age of 82 years with a NNT of 4 (20).

Arguably one of the most important reasons for recent improvements in 
stroke outcomes is the availability of acute and hyperacute treatments. While 
these are still applicable only to a very small proportion of stroke patients, the 
idea that something can be done has changed attitudes of medical staff from 
seeing stroke as a fate to be managed to a disease to be treated.

3.2 Better management of intracerebral haemorrhage

Stroke-unit care does not only benefit patients with cerebral infarcts. It also 
benefits those with intracerebral haemorrhage, with a 38% reduction in 30-day 
mortality (p = 0.007) (21). There is no robust evidence to support any specific 
therapeutic strategy, but there is good evidence that some interventions are not 
beneficial. These include the administration of corticosteroids (22), early sur-
gery for intracerebral haemorrhage (23), and haemostatic therapy in patients 
with normal coagulation (22). Following common sense, but not formally 
 tested, approaches such as rapid correction of coagulation disorders, control of 
very high blood pressure, stabilization of haemodynamic parameters, early 
mobilization to prevent thromboembolism, adequate nutrition, airway hygiene, 
and good nursing care are all likely to contribute to better outcomes.

The negative results of the STICH and STICH-2 (23, 24) trials comparing 
early surgery with delayed surgery are often falsely interpreted to mean that 
surgery for intracerebral haemorrhage is not effective. But patients were 
included only when the surgeon was uncertain about benefits of ‘immediate’ 
(e.g. within 12 hours) intervention. Neither trial addressed the question of 



STROKE CARE 177

effectiveness of surgery as such, but rather the timing of the intervention. In the 
management of cerebral infarct, ‘early’ relates to the first 4.5 hours after symp-
tom onset, but in the STICH studies ‘early’ was defined as up to 60 hours after 
the ictus. This may have been too late for prevention of secondary brain dam-
age. Nevertheless, both trials showed a non-significant reduction in death and 
disability. While this result does not give a clear indication for surgery, it defin-
itely shows that patients were not harmed by early intervention. Surgery should 
therefore still be considered in selected patients fit for the procedure.

Potential indications for surgery are large cerebellar haemorrhages and corti-
cal haematomas >30 ml and less than 1 cm from the surface (25). A trial of tight 
blood pressure control (INTERACT-2) with rapid reduction of the sys tolic 
pressure to 140 mmHg has also shown a trend towards better outcomes (26).

Conversely, early withdrawal of active management is associated with adverse 
outcomes. In particular, early institution of do-not- resuscitate (DNR) orders is 
associated with an increased risk of death, even after correction for case mix 
and co-morbidities. The American Heart Association guidelines for manage-
ment of intracerebral haemorrhage therefore state that DNR orders should not 
be made within the first 48 hours, and that patients with DNR orders should 
continue to be given active treatment (25, 27).

It becomes increasingly clear that active management results in better out-
comes. Ongoing studies will give us more answers. These include the TICH-2 
study examining the effect of tranexamic acid as a haemostatic agent and the 
CLEAR III study of clot lysis for intraventricular haemorrhage.

3.3 Immediate access to advanced imaging and diagnostics

National stroke guidelines in the UK recommend that brain imaging should be 
performed within one hour of arrival under the following conditions: if there 
are indications for thrombolysis or early anticoagulation; if there is a known 
reversible bleeding risk (to exclude a haemorrhage); or if a non-vascular cause 
is suspected. These criteria are fulfilled in approximately 50% of acute strokes, 
with CT scanning recommended in the remainder as soon as possible within 
24 hours (28). Immediate access to CT scanning for all patients presenting with 
acute stroke is practised in many units in Europe and the US. Early universal 
scanning has been established as a more effective and cost-effective diagnostic 
strategy than early scanning only for patients with specific indications (29). 
Further, more advanced imaging techniques, such as CT angiogram, CT perfu-
sion, and magnetic resonance imaging, allow rapid and accurate diagnosis of 
the site of the occlusion and viability of the ischaemic penumbra, and therefore 
facilitate therapeutic decision making. This is supported by evidence from a 
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meta-analysis of stroke-unit trials which showed that 24/7 availability of MRI 
scanning was associated with better outcomes (30).

3.4 Seven-day specialist stroke ward rounds

In the UK stroke services are covered by geriatricians; until recently services 
were provided on weekdays only with emergency cover for out-of-hours and 
weekends. This inevitably created capacity problems with infrequent dis-
charges and consequently few acute stroke beds available during the weekend. 
Introduction of thrombolysis as a hyperacute treatment required 24/7 avail-
ability, and this is now considered standard for acute and hyperacute stroke 
units. In the third quarter of 2012, 40% of stroke patients admitted to English 
hospitals had a CT head scan within one hour, and 66% were admitted to the 
stroke unit within four hours of arrival at hospital (31). While the rationale for 
weekend ward rounds is assessment of new patients, follow-up of throm-
bolyzed patients, and facilitation of discharges, another important but often 
overlooked benefit is early diagnosis and treatment of complications in 
patients beyond the hyperacute phase. A retrospective cohort study of 96,621 
patients with acute stroke admitted to UK hospitals over one year showed sig-
nificantly higher mortality (OR 1.26, 95% CI: 1.16–1.37), more pneumonias, 
and fewer home discharges in patients admitted over the weekend (32). 
Increased mortality (OR 1.22, 95% CI: 1.00–1.25) for stroke patients admitted 
on weekends was also found in the Canadian stroke register in both mild and 
severe strokes, and even in transient ischaemic attacks (33). While in the UK 
series fewer weekend patients were scanned early and thrombolyzed, there 
was no difference in early scanning in the Canadian series. These numbers 
make a strong case for daily specialist ward rounds and 24/7 availability of key 
investigations.

3.5 Good nursing care

Most patients with severe stroke do not die of the neurological deficit itself, but 
of secondary complications such as dehydration, malnutrition, urinary tract 
infections, and, most importantly, pneumonia. The European Stroke Organiza-
tion’s recommendations for stroke units provide ample information on diag-
nostics and medical treatments, but nursing care is mentioned only in passing 
and with little detail (10). The evidence, however, suggests that nursing inter-
ventions may be considerably more important than medical treatments in 
determining mortality after stroke (34). Among seven care processes examined, 
treatment of all episodes of hypoxia was the most important intervention. A 
further retrospective study of the number of required processes of care delivered 
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and complications demonstrated an inverse dose response relationship between 
the two. The single most important care process was early mobilization, which 
more than halved complications: significant effects were found on pneumonia, 
urinary tract infections, pressure sores, and constipation, but not on falls or 
thromboembolism (35). Data from the US Get with the Guidelines programme 
also suggest that dysphagia screening significantly reduces pneumonia (36). 
While these studies were all retrospective, randomized trials such as the AVERT 
phase III study of early mobilization are ongoing and will provide better evi-
dence on the most effective interventions.

3.6 Pneumonia prevention and management

A meta-analysis including more than 10,000 stroke patients showed an inci-
dence of 10% of stroke-associated pneumonia with a more than threefold 
increase of risk of death (37). Pneumonia is the most common cause of death 
after stroke: three times as many patients die of pneumonia than of  stroke-related 
brain damage and the neurological deficit itself. The main cause of stroke- 
associated pneumonia is dysphagia and aspiration. There is strong evidence 
that screening for dysphagia reduces pneumonia (38). While there is still doubt 
that medical interventions such as prophylactic antibiotics can prevent infec-
tions (39), and large studies such as STRAWINSKI (40) are still ongoing there 
is increasing evidence that quality nursing care is key. This applies even very 
early on, in the emergency department, where mortality and pneumonia inci-
dence is higher during nurse shift changes (41). Proactive management of dys-
phagia, early mobilization, and passive mobilization in bed are all associated 
with significant reductions in pneumonia.

3.7 Prevention of venous thromboembolism

Use of compressive stockings and prophylactic anticoagulation alone or in 
combination have been a key aspect of organized stroke care from its inception. 
The stockings were rapidly abandoned in 2009 after the CLOTS-1 study (42) 
demonstrated that they were ineffective. Prophylactic anticoagulation is still 
commonly used, although a recent meta-analysis has shown that prevention of 
pulmonary embolism is balanced by an increase in symptomatic intracerebral 
haemorrhage, with no overall long-term benefit (43). Furthermore, there is no 
evidence that long-term outcomes (death and disability) are better with the 
newer low-molecular heparins or heparinoids. The CLOTS-3 study demon-
strated in 2013 that foot pumps effectively prevent venous thromboembolism. 
These pumps are also one of only three treatments (the others being stroke units 
and decompressive hemicraniectomy) which reduce mortality after stroke (44). 
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It remains to be seen whether these results will change clinical practice to the 
same extent as CLOTS-1, as many consider the devices cumbersome.

3.8 Avoidance of urinary catheters

Urinary tract infections are among the most common complications of stroke 
(45) and the majority are related to the insertion of urinary catheters. Catheter-
ization is also associated with urosepsis (46) and an increase in mortality (47). 
Yet urinary catheters are still used regularly in acute stroke care, in spite of clear 
guidance to avoid catheterization wherever possible (28). Indications for cath-
eterization include retention, assessment of fluid balance, prevention of decubi-
tus ulcers, and patient dignity. Apart from the very rare stroke patient with 
coexistent uncontrolled heart and kidney failure requiring close monitoring of 
urine output, longer-term catheterization should not be necessary. There is no 
evidence that incontinence, properly managed with pads, causes skin breaks, as 
demonstrated in a large number of infants exposed to years of this method of 
containment. Uninfected urine is more sterile than saliva and has an acid pH 
which aids skin integrity. Urea, a key component of urine, softens both leather 
and skin. This is reflected in usage in the cosmetics industry, where, for exam-
ple, urea is included in formulations of skin care products such as pH5 Eucerin. 
There is also no evidence that the presence of a catheter enhances dignity, espe-
cially as a pad may be hidden under clothing, whereas a catheter bag is usually 
visible to all. Patient views on this subject have not been studied. Urinary reten-
tion can be reversed by avoidance of anticholinergic medications, treatment of 
faecal impaction, and, in men, alpha one receptor antagonists, such as tamsolu-
sin. Where this does not suffice, intermittent catheterization is less likely to 
cause infection. Unlike pneumonia, which is now attracting research interest, 
there are very few studies on the management of incontinence after stroke. The 
ICONS study is a start.

4 Future developments
While there has been a plethora of studies on acute stroke management and 
organization of stroke services, much still needs to be resolved. Stroke research 
is becoming part of standard clinical care, with 81% of UK stroke units taking 
part in one or more research studies (48) and with 7% of all stroke patients 
enrolled in trials (49). Finding faster and better ways to unblock occluded arter-
ies and stopping bleeding in leaking arteries will continue to be at the forefront 
of research and development. There is, however, also an urgent need to improve 
the evidence base for nursing practice and rehabilitation. Such studies are often 
complex, with difficult-to-define interventions: it is easier to standardize a dose 
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of a drug than a therapeutic session. However, the number and quality of studies 
in this field is growing. Examples include AVERT (early mobilization); Head-
PoST (positioning in bed); and FAST INdIcATE (upper-limb therapy). Simple, 
widely applicable interventions, such as oxygen treatment (SO2S study) and con-
trol of body temperature, are currently under investigation and could have wide-
ranging effects. Finally, we will have to look beyond the acute and rehabilitation 
phase and address chronic problems and long-term consequences of stroke.

5 Conclusion
Unlike in the field of geriatric medicine, research has advanced rapidly in stroke 
medicine. This has led to major changes in treatment and service delivery, with 
ineffective treatments (compressive stockings) abandoned and effective inter-
ventions (thrombolysis and stroke unit care) implemented. It is becoming 
increasingly clear that rapid and accurate diagnosis of stroke and the identifica-
tion of risk factors and complications are associated with better outcomes. 
While it remains unclear exactly what makes up the ‘black box’ of stroke-unit 
care, a willingness to find new solutions and subject these, and traditional stand-
ard practices, to scrutiny in clinical trials is likely to be important for the future.

Websites relevant to this chapter
The Internet Stroke Centre—resource for professionals 
<http://www.strokecenter.org/professionals/>
The Internet Stroke Centre—patient resource 
<http://www.strokecenter.org/patients/>
The European Stroke Organization website 
<http://www.eso-stroke.org/>
The Karolinska Consensus Statements on Stroke Treatment 
<http://www.strokeupdate.org/previous.aspx>
The Stroke Association (UK) 
<http://www.stroke.org.uk/>
Stroke in Stoke—key documents and links 
<http://www.stroke-in-stoke.info/>

Key guidelines, policy documents, and reviews
Stroke unit ‘black box’
European Stroke Organization recommendations to establish a stroke unit and 
stroke center. (2013)
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Revised and updated recommendations for the establishment of primary stroke 
centers: a summary statement from the Brain Attack Coalition. (2011)
British Association of Stroke Physicians stroke service standards. (2010)
Acute ischaemic stroke and transient ischaemic attack
Early management of patients with acute ischemic stroke: American Heart 
Association/American Stroke Association guidance. (January 2013)
Management of acute ischaemic stroke and TIA guidance from Royal College 
of Physicians. (October 2012)
Intracerebral haemorrhage
Management of spontaneous intracerebral hemorrhage: American Heart Asso-
ciation/American Stroke Association guidance. (January 2013)
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1 Introduction
The views of customers or service users, expressed by ‘voting with their feet’ 
(or wallets), clearly have an impact on the success of a business. However, 
where there is a monopoly, this mechanism of quality control is considerably 

Chapter 15

Involving older people in 
the design and conduct  
of clinical trials:
what is patient and public 
involvement?

Kate Wilde and Zena Jones

◆	 There are strong policy drivers in the UK to involve patients not only as 
participants in research, but also as members of the research team.

◆	 Patient and public involvement (PPI) can have significant benefits to the 
patient as well as to the research project.

◆	 Many research funders require PPI explicitly described and evaluated in 
research proposals.

◆	 Researchers need increased awareness of PPI, guidance, and a frame-
work of how best to implement PPI within their research strategies.

◆	 There is a risk of ‘tokenistic’ involvement of service users.
◆	 There is the potential for a power struggle between the PPI representa-

tive with personal experience and the lead researcher with academic 
knowledge of the condition studied.

◆	 There is a need to formally evaluate the impact of PPI on the effective-
ness of research to bring new treatments to patients.

Key points
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 weakened. The introduction of a national health service created such a 
 monopoly and therefore risks losing contact with service users. The notion 
that patients could be regarded as consumers was promoted by the publication 
of the consultative paper ‘Patients First’ in 1979 (1). An attempt to rename 
patients as consumers has been unsuccessful in the health service, although 
social services introduced and kept the consumer-oriented term ‘client’ (2,3). 
The idea of active involvement of service users in the development and run-
ning of health services was introduced by the publication of ‘Patient and Public 
Involvement in the New NHS’ in 1999 (4). The benefits the Department of 
Health anticipated from involving patients are highlighted in this paper and 
summarized in Box 15.1. ‘Patient experience’ has since become an important 
driver in service development, design of governance standards, national ser-
vice frameworks, and policy documents such as the ‘Standards for Better 
Health’ (2006) (5).

Since then this concept has become pervasive throughout the NHS, generat-
ing further publications and guidance (Box 15.2).

A consequence of the perceived success of patient involvement in the 
development and delivery of NHS is that policymakers question their 

◆	 The patient perspective: Patients are the experts in how they feel and 
what it is like to live with a condition.

◆	 Improving services: By involving users and carers during planning and 
development, there is less risk of providing inappropriate services and 
more chance of services being provided in the way people want them.

◆	 Improving public understanding: Greater openness, accountability, 
and involvement of the public should help to create a better understand-
ing of complex NHS and health issues and strengthen public confidence 
in the NHS.

◆	 Improving health: Involving people in influential decisions can improve 
their self-esteem, confidence, and overall well-being.

Text extract reproduced from NHS Executive. Patient and public involve-
ment in the new NHS. Leeds: Department of Health; 1999.
<http://webarchive.nationalarchives.gov.uk/+/www.dh.gov.uk/en/Publica 
tionsandstatistics/Lettersandcirculars/Healthservicecirculars/DH_ 
4004176> (4) under the Open Government Licence v2.0.

Box 15.1 Potential benefits of patient and public 
involvement in the health service
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◆	 Section 11 of the Health and Social Care Act (2001) indicates a statutory 
duty to consult and involve patients and the public (6).

◆	 Patient and public involvement in health: The evidence for policy imple-
mentation (2004) (7).

◆	 Our health, our care, our say: a new direction for community services 
(2006) (8).

◆	 A stronger local voice: A framework for creating a stronger local voice in 
the development of health and social care services (2006) (9). These 
plans included the establishment of Local Involvement Networks 
(LINks) which replaced patient forums.

◆	 An economic case for patient and public involvement (2012) (10).

Box 15.2 Key publications relating to patient and 
public involvement in the health service

attitude to patients in other aspects of the provision of health care. It is 
believed that active involvement of the public in the research process leads to 
more relevant, applicable research outcomes that result in improvements in 
practice in health and social care. When the Department of Health and the 
National Institute of Health Research set up the clinical research networks, 
involvement of service users, not only as subjects of research but as active 
members of the research team, became an integral part of the constitution of 
these organisations. Funders of research also recognized the importance of 
the patients’ voice and required service-user input into research protocols, 
trial steering and management committees, and research dissemination 
(11,12). Some links to current guidance and views can be seen in the docu-
ment and website sections at the end of the chapter. The ‘Research Govern-
ance Framework for Health and Social Care’ (13) requires the active 
involvement of service users and carers at every stage of research and 
 promotes a move towards greater openness about research undertaken by 
organizations.

2 Defining and promoting patient and public 
involvement
Patient and public involvement (PPI) requires the active participation of service 
users in the development and management of the research project,  rather than 
the participation as a subject of the research. While some patients may engage 
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in research in several roles—subject and advisor, for example—only the advi-
sory element is regarded as PPI. PPI can occur at several levels; these are:

 1 Consultation—Patients and public are asked to comment on the design, the 
wording, and overall look and feel of research proposals, documents, and 
policy material. While much input may be sought, the role is mainly edito-
rial: the critique of materials that have already been written on a topic that 
has been decided upon by professionals.

 2 Collaboration—Patients and the public are involved in the design, strategic 
decisions, and the generation of a concept, and are partners and co-members 
of the research team.

 3 Patient- and public-led research—Patients and members of the public gen-
erate and develop the research idea. They are the lead researchers and the 
rest of the research team support them to design a protocol and funding 
proposal, recruit patients, analyze data, etc.

Presently most PPI involves a combination of collaboration and consultation; 
although patient-led research is seen as the pinnacle of PPI, this remains rela-
tively rare (14).

The organization INVOLVE was set up through a Department of Health ini-
tiative to ensure active public involvement in research and development in the 
NHS. Their remit is to:

◆	 promote the empowerment of the public to become more involved in 
research

◆	 develop alliances between the public, researchers, the Department of 
Health, and other research funders and sponsors in order to promote 
 greater public involvement in research

◆	 monitor public involvement in research
◆	 encourage the evaluation of the effects of public involvement in research.

INVOLVE reports to the Department of Health on progress, and makes recom-
mendations about the development of public involvement in research. Their 
policies are outlined on their website (<www.invo.org.uk>), which also  provides 
guidance documents and evidence for the effectiveness of PPI.

There is therefore no doubt that the relevance of patient and public 
 involvement in research is accepted by policymakers in the UK, but while the 
underlying rationale is convincing, it will be important to examine whether this 
has had any impact on the quality of research and the implementation of results. 
Scepticism exists among health care professionals, researchers, and members of 
the public.
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3 Role of older people in patient and public 
involvement in research
There is a growing body of publications examining PPI in research relating to 
older people (15–25). In addition, the National Institute for Health Research 
clinical research networks collect case stories to illustrate benefits and issues 
(Boxes 15.3–15.5). The following themes emerge from this literature:
◆	 Involving older people in research benefits researchers.
◆	 This ensures the outcomes of the research are more applicable to the health 

care setting and patient group.
◆	 Older people may provide greater insight and qualitative data on issues.
◆	 Their involvement can benefit the quality of the research data.
◆	 Older people themselves benefit from being involved.
◆	 Provision of training and support to older people is essential.
◆	 Involvement of older people helps to challenge stereotypes and ageism, and 

promotes a positive image for older people.
◆	 Researchers need to be aware of and guard against tokenism.
◆	 PPI takes time and this needs to be planned for in a project.

These themes are explored further in the following sections.

4 What are the benefits of PPI?
This section discusses the benefits of PPI in relation to older people along with 
the potential and actual benefits to the research team, the quality of the research, 
and implementation of results into clinical practice.

4.1 Benefits to older people who get involved

Analysis of the evidence outlined in section 2 of this chapter suggests that PPI 
has a number of benefits for older people involved in research. These include 
the chance to meet new people, visit new places, and redevelop social skills. The 

In this video a stroke survivor describes how getting involved in research has 
assisted with his rehabilitation and has opened up new opportunities for him, 
socially and intellectually. Video link: <http://www.youtube.com/watch? 
v=fWNNhieJ00g>

Box 15.3  My research journey



GERIATRIC MEDICINE: AN EVIDENCE-BASED APPROACH192

‘Like the little boy in “The Emperor’s Suit of Clothes” they will tell you when you are 
naked. Older people are particularly astonishing in this regard. I have seen a PPI 
member play along with the “nice old gentleman” image until something tries to 
slide past them. Suddenly you have the retired CEO of a multinational company in 
the room. Didn’t see that coming!’

‘We had a trial proposal come to us, needed PPI review urgently, last-minute, 
before the deadline for submission. We got a PPI panel together and reviewed it. 
They nodded politely when we told them their plan was flawed and that they would 
never recruit patients at the stage in the pathway they were aiming for. They submit-
ted it anyway. It was rejected and they shared the feedback. Reviewers said the same 
as we did. Ignore us at your peril!’

‘The research was involving restricting the use of a person’s good arm in order to 
force them to mobilize their affected arm. I was nearly in tears when the researcher 
described this to me. Don’t they know how frustrating that would feel?’

‘You’re recruiting patients at three months? I wasn’t able to focus on my rehabili-
tation for at least a year.’

Box 15.4 The critical friend: some quotes  
from PPI groups

◆	 The roles of consumers are agreed between the researchers and con-
sumers involved in the research.

◆	 Researchers budget appropriately for the costs of consumer involvement 
in research.

◆	 Researchers respect the differing skills, knowledge, and experience of 
consumers.

◆	 Consumers are offered training and personal support to enable them to 
be involved in research.

◆	 Researchers ensure that they have the necessary skills to involve con-
sumers in the research process.

◆	 Consumers are involved in decisions about how participants are both 
recruited and kept informed about the progress of the research.

◆	 Consumer involvement is described in research reports.
◆	 Research findings are available to consumers in formats and in language 

they can easily understand.

Box 15.5 Principles of PPI
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case study in Box 15.3 endorses this observation, noting particularly how much 
the patient’s dysphasia improved after getting involved.

Davis and Nolan (15) noted that the older people made new friends during 
their research involvement, built confidence, developed new skills, and had 
greater visibility. Loss of confidence and role in society can lead to older people 
feeling they are becoming invisible. This was highlighted by the case study of a 
65-year-old woman who reported, ‘When you get older you suddenly become 
invisible. You can walk into a shop and people just don’t see you or hear you. 
I never thought it would be like that, never thought I would disappear.’

More importantly, PPI brings many patients and carers into intimate contact 
with each other and with current trends in research. We should remember, 
especially in the case of older people, the intellectual stimulation they used to 
get from working life. Leamy and Clough (16) describe older people’s need for 
engagement in educational opportunities. Blair and Minkler (17) highlight how 
involvement improved the knowledge and understanding of both researchers 
and the older people involved. Opportunities may arise for people to gain spe-
cific transferable skills or qualifications. Taylor (18) discussed the research 
training needs of older people and recommended user-friendly, non-accredited 
research training and specific support to enable research involvement, whereas 
Leamy and Clough (16) commented on older people’s participation in formal 
research training.

It is worth highlighting a conflicting view here. Taylor (18) asked older peo-
ple what they wanted and thought they needed to gain skills to become more 
involved in research; the older people talked about support and less formal 
training. However, Leamy and Clough (16) were looking at formal training for 
members of the public and what education was needed to transform a lay per-
son into a functional researcher. This was based more on what a research team 
would need a person to bring with them in terms of knowledge and skills. Both 
papers do, however, acknowledge the broad view that training and support is 
required for lay people to make a meaningful contribution as researchers. In 
terms of benefit to the older lay person, these skills and possibly qualifications 
may help them get more out of their involvement experience and enhance their 
credibility so that they are asked to be involved again in other projects.

Involvement may directly benefit the individual’s condition, as described 
earlier in relation to dysphasia and also by Tanner (19) in work done with 
older people with dementia. In that study, older people with dementia were 
recruited as co-researchers and interviewers, collecting data from older 
research subjects with dementia. The co-researchers reported that their 
involvement gave them a sense of purpose and value, countering the feelings 
of powerlessness usually associated with dementia. Tetley et al. (20) describe 
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how getting involved in research led to wider involvement opportunities for 
older people in their local communities and helped them make wider links 
and increase their sphere of influence. An added benefit was that other pro-
fessionals approached the now experienced lay people to get involved with 
other projects, including service planning and community improvement 
projects.

Philanthropic reasons are another key motivator for PPI; some people just 
want to help others, as described by Leamy and Clough (16). These themes are 
not mutually exclusive and people may have a number of complex motivations 
to get involved in research.

4.2 Benefits to researchers

Expert patients, their families, and carers can provide valuable insight into the 
experience of living with a condition. The moral and ethical right of stake-
holders to be actively involved in changes and developments that affect them—
‘nothing about us without us’ (21)—is now broadly accepted. Many funding 
bodies now require grant proposals to explicitly describe the extent of PPI in 
the project development; PPI may thereby influence funding decisions. For 
example, the bodies responsible for funding research in the area of health tech-
nology assessment, as well as in the area of efficacy and mechanism evaluation, 
include patients and the public on their boards. The remit of these members 
includes critiquing the PPI in project proposals. Thus, promoters of PPI should 
be pushing at an open door. Despite inducements such as these, PPI remains 
limited and attitudes vary, as outlined by Thompson et al. (22). This is explored 
further in section 5 of this chapter.

Older people, in particular, may be in a position to make major contribu-
tions to research as they have a lifetime of knowledge and experience to share. 
Many are retired and are willing to give time to work with research teams, 
often for little or no financial compensation. There are also less obvious fac-
tors. Dewar (23) observed that one of the greatest impacts was that older 
people relate well to one another. This enabled recruitment of hard to reach 
groups, and inclusion of more in-depth interview material as subjects seemed 
to be more open in interviews with their peers. Additionally, information was 
disseminated more effectively back to older people by older people. Miller 
et al. (24) stated that involving older people in the early stages of research 
helped the researchers be clearer about their aims and shaped the develop-
ment of the interview schedule. Davis and Nolan (15) noted that older people 
were able to focus the researchers on issues that are important to them. 
 Finally, working closely with older people challenged myths and stereotypes 
about ageing.
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4.3 Benefits to research quality

Some of the benefits to research quality are difficult to distinguish from 
researcher benefits, but there are some subtleties worth exploring. Ross et al. 
(25) noted that their advisory group of older people helped with developing 
interview schedules and also with validating methodology through independ-
ent observation of focus groups. The experiences people bring to the project can 
provide unexpected sources of expertise. Older people may have ‘seen it all 
before’ and spot obvious pitfalls in planning and execution of a project that a 
less experienced research team may not have anticipated. What may seem a 
practical and acceptable request to patients in a protocol may prove too diffi-
cult, painful, or impractical for the patient. Examples of this type of input are 
given in Box 15.4. Boote et al. (26) reported how PPI prevented a poor idea 
going forward. Although health professionals approved the idea, the PPI panel 
did not think it worth pursuing, it was therefore abandoned, ensuring that pub-
lic money was not wasted. The authors of the paper felt this was as an important 
benefit of PPI. Another success story was recounted by Staniszewska et al. (27) 
who stated, ‘Through careful collaboration a research bid was produced which 
was rooted in users’ experiences, while addressing key research questions.’ 
Anecdotally, a PPI committee member is said to have stated: ‘It makes scientific 
sense to ensure that theories and assumptions ring true with users’ experiences 
and expectations. Otherwise, whom are we doing this for?’

5 Drawbacks, cautions, and future work
Many commentaries and studies allude to difficulties with involving older  people 
in research. Ross et al. (25) describe slippage of timescales and agendas as a result 
of PPI, but conceded that this may not be such a bad thing if the outcomes are 
better. Dewar (23) discussed the need to have a clear purpose for PPI, to know 
what involvement means, and to be critical about the importance of involving 
users in research. Dewar also stressed the need to manage expectations of the 
users. The difference between research and service development is not always 
obvious to members of the public—until they see that the research they are 
involved in will not change the way services are delivered overnight. Researchers 
often cite the need for a framework, structure, or guideline. Other potential dan-
gers with PPI have been highlighted in the literature. These include poor  disability 
access, inadequate provision for carers, and lack of individual support and 
 training (15–25). Staniszewska et al. (27) identified lack of financial support for 
users as a barrier to involvement. One also has to be careful of individuals who 
want to use the research forum as a platform to advance their specific cause or 
complaint. This needs careful management with group work, as it is not always 
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obvious at the outset and it is important to ensure the research agenda stays on 
topic. Associated with this is the need to ensure that quieter members have their 
views heard. The use of skilled facilitators is essential in these circumstances. 
A seasoned facilitator will strike a balance in allowing some time for personal 
opinions before getting down to the purpose of the meeting.

Some research teams carefully recruit PPI members, issuing role descriptions 
and conducting interviews. The NIHR Stroke Research Network has adopted 
this practice for lay members of their clinical steering groups (view PPI strategy 
on their website <www.crn.nihr.ac.uk/stroke>). There may be issues over repre-
sentation. Some groups will try hard to get the right demographic mix of eth-
nicity, age, social grouping, etc. Shea et al. (28) discussed the merits and 
drawbacks of using virtual PPI (discussion over email and other electronic 
media) as a means to get wider demographic and skill representation.

While much has been done politically to endorse PPI, it may not be getting 
through to researchers. Should more be done to promote PPI and make it easier 
to implement? The work of INVOLVE is on-message but are researchers aware 
of it? Perhaps it should be more explicitly incorporated into researcher training. 
Anecdotally, discussions with researchers new to PPI show that they are often 
at a loss to know where to begin. They are unsure how they can involve people, 
at what stage, and how much time and money will be required. Research 
 managers and NHS professionals can be equally unsure or unconvinced. There 
can also be a power struggle: professional researchers may be unwilling to relin-
quish the belief that their years of training and academic pursuit make their 
ideas more valuable than those of a service user. A very senior researcher was 
quoted as saying, ‘I don’t believe any member of the public could come up with 
an idea for research [into a specific condition] that my senior research col-
leagues and I haven’t already thought of.’ An unwillingness to confront some of 
these tensions head-on can lead to tokenistic involvement, box ticking, and 
ultimately low-impact, low-benefit PPI for all involved.

Many academics would like a manual that tells them all they need to know 
about PPI. Because such guidance already exists (29,30) (see also Box 15.5 and 
<www.invo.org.uk>), there may be a need to raise awareness. However, there is 
no absolute formula; each project needs a different approach and each set of 
individuals is unique. There is no substitute for a well thought out, project spe-
cific PPI strategy that is flexible enough to adapt to the changing needs of all the 
professional and non-professional researchers.

The dearth of research activity on the impact of PPI, particularly involving 
older people, is both a source of concern and of opportunity. This is clearly an 
area which needs further exploration and expansion. The public and the 
Department of Health may both want more projects to explicitly involve older 
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people at every stage but, more than ever, as budgets get squeezed, any activity 
which absorbs resources must demonstrate tangible impact and benefit. 
 Evidence is available to support PPI in research for older people but it requires 
further strengthening and publicity. Box 15.6 describes two ongoing 
 pre-publication projects which will hopefully add to the evidence base in time. 
At the time of writing, the authors were cheered to see a publication from Ennis 
and Wykes (31) with the incisive title ‘Impact of Patient Involvement in Mental 
Health Research: Longitudinal Study.’ The paper concludes that mental health 
studies with associated PPI were significantly more successful at achieving 
recruitment targets than those without PPI. They recommend further research 
to explore this finding.

6 Conclusion
The evidence appears to show that involving older people in research benefits 
the researchers, the older people who choose to get involved, and the research 
quality. However, the evidence is based on few studies and case reports, and 

◆	 SAFER 2 trial (Support and Assessment for Falls Emergency Referrals): 
Bridie Evans, Swansea University, HTA-funded project
●	 The trial is a cluster randomized control involving ambulance services 

which are randomized to provide usual care or paramedic assessment 
and referral to a community falls-prevention service. Older people 
who have experienced falls are involved in overseeing the trial both 
centrally and as a local resource to the sites and in supporting the site 
research teams by discussing issues facing older people.

◆	 The PEOPPLE project (Putting Evidence for Older People into  Practice 
in Living Environments): Karen Burnell, University of  Portsmouth, 
HEIF-funded project
●	 The project aims to identify unmet needs of older people in Ports-

mouth. The project consults with older people’s groups to identify 
unmet needs and research priorities, and to develop community-
based projects. Older people have been involved at every stage; the 
project has so far involved 96 members of the public, giving 656 hours 
of their time. 

Box 15.6 Up and coming work: two projects   
pre-publication
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publication bias cannot be excluded. The evidence base needs to be strength-
ened by a systematic review of tangible impacts.

Websites relevant to this chapter
TwoCan Associates. An evaluation of the COMPASS masterclass in consumer 
involvement in research. (2011) 
<http://www.ncri.org.uk/publications/collaborate-and-succeed-an-evalua-
tion-of-the-compass-masterclass-in-consumer-involvement-in-research>
NIHR Mental Health Research Network. Good practice guidance for involving 
carers, family members and close friends of service users in research. (2006)
http://www.crn.nihr.ac.uk/mentalhealth/
NIHR Diabetes Research Network. Patient and public involvement working 
group annual report. (2012–13) 
http://www.drn.nihr.ac.uk/ppi/doc/ppiwg-annual-rep-2012-13.pdf
INVOLVE
Guidance, a repository of relevant research, and a list of ongoing projects
<www.invo.org.uk>

Key guidelines, policy documents, and reviews
Introduction of the concept of PPI to the NHS: Department of Health. Patient 
and public involvement in the new NHS. (4)
Discussion paper and analysis: Medical Research Council. Involving patients 
and the public can benefit clinical research. (11)
Guidance: Building on success: opportunities to progress patient and public 
involvement in research prioritization and commissioning. (12)
Guidance: Principles and indicators of successful consumer involvement in 
NHS research: results of a Delphi study and subgroup analysis. (29)
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1 Introduction
Older patients consume a large proportion of all medications. In the USA, 88% 
of those aged 60 used at least one prescription drug, compared to 48% in the 
20–59 age bracket. Of those aged 60 and over, 37% used five or more drugs, 
compared to 8% in the 20–59 age range (1).

As described in Chapter 1, the proportion of older people in the population is 
rising throughout the developed world. It is therefore imperative from a prac-
tical perspective as well as for humanitarian reasons that older people are kept 
fit and independent for as long as possible.

Part of this process is the provision of suitably developed medication and 
treatment. Despite this, older people have often been excluded from clinical 

Chapter 16

Under-representation of older 
people in clinical trials

Gary H. Mills

◆	 Older people, often with high levels of co-morbidity and polypharmacy, 
are increasing in number as the population ages.

◆	 Study populations in clinical trials have often not mirrored the popula-
tion that will consume the drugs or treatments being investigated.

◆	 Regulators, ethics committees, and funding bodies must recognize the 
need for inclusion of older people and the complexities this imposes on 
investigators.

◆	 Across all aspects of medicine, funding for research into how best to safe-
ly include older people in clinical trials is vital.

◆	 Researchers should not be disadvantaged by designing studies to meet 
the needs of the age range of patients expected to receive the treatment 
being investigated; this should include provision for older people.

Key points
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trials (2), even though in many situations the drugs being tested are used by a 
population whose age range is higher than the trial population (3). It is vital that 
drugs are trialed on a population that is similar in age and co-morbidity during 
the study phase, rather than relying on later reports to determine if complica-
tions are reported. This is because drug metabolism is different in older people 
compared to the younger population. Furthermore, older people are more 
 likely to be taking multiple medications thereby increasing the risk of adverse 
drug reactions (see Chapter 5).

Randomized controlled studies are the gold standard test of a treatment, but 
the difficulties in matching populations can cause real difficulty in recruitment. 
The result is that there is a tendency to look at the simplest possible group, 
which frequently does not include older people, who are more likely to have 
co-morbidities. Selecting the best control therapy may also be difficult, as may 
the selection of primary and secondary outcomes that are most suited to all age 
groups. For example, in younger surgical cases survival is the key outcome, but 
in older people the chances of the quality of life being affected adversely is usu-
ally much greater. Loss of independence, especially if this involves cognitive 
problems, would be something that older people might fear most and might 
justifiably be regarded as the primary outcome. Information on quality-of-life 
outcomes that might be more commonly affected in older people are vital to 
allow them to make informed decisions, and vital as well for the doctors trying 
to select the best forms of treatment. Studies need to be designed and powered 
with these objectives in mind.

Medical specialists in areas as diverse as neurology and critical care have 
emphasized the need to include older people in clinical trials and have also 
stressed that many diseases are more common in older people. They have called 
upon funders, governments, and ethics committees to examine this problem (4).  
A study of critical care trials looked at exclusion based on age, gender, and race 
in 17,000 patients screened for inclusion in a study of acute lung injury. Age over 
75 was related to exclusion, some of which could be explained by a high level of 
co-morbidity. This is important because the average age of the critical care popu-
lation is increasing, as is the age range for major surgical interventions (5). Older 
people and women have been under-represented in randomized controlled  trials 
of acute coronary syndromes in the past and this continues to be the case (6).  
This is particularly important because 60% of deaths related to myocardial 
infarction occur in patients aged 75 or older (7), and post–myocardial infarction 
morbidity, including heart failure, are more frequent (8). In fact, one type of 
heart failure—heart failure with preserved ejection fraction—is a disorder that is 
largely confined to the over-60s, with a mean age of 75 years (9). In a UK study of 
incidence of heart failure, the rate increased with age (10), reaching 11.6 new 
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cases per 1,000 in those aged 85 and older. Approximately 80% of all heart failure 
cases occur in individuals aged 65 or older (11). Despite this, only 15% of heart 
failure studies have included patients over 80 years of age (12).

There is evidence from surveys of medical and related staff that the absence of 
relevant outcome data makes prescribing and treating older people difficult and 
impacts on equity of care (13). This is regarded as a problem across much of 
Europe (14). In a study of more than 500 clinicians in nine European countries, 
87% of respondents concluded that exclusion on the grounds of age alone was 
unjustified and 79% felt this caused difficulties for prescribers. Respondents 
from most countries felt that changes to regulation were needed to reform 
 current practice (14).

2 The evidence for under-representation
Evidence from published studies has shown that trial populations have not 
matched the age range of the clinical population (<http://www.predicteu.org/
Reports/PREDICT_WP1_Report.pdf>). In a meeting of an expert committee 
of the European Medicines Agency, it was stated that in this context, ‘The drugs 
we are using in older people have not been properly evaluated’ (15). A conse-
quence of age not matching the actual treatment group is that gender also will 
not be appropriate. Women survive into old age more commonly than men and 
so failure to recruit in these age groups will also disproportionately impact 
women. The PREDICT group investigated this by examining currently ongoing 
studies in the area of heart failure therapy as a key disease process for older peo-
ple (16). Access to the European Medicine Database of ongoing studies was very 
difficult at the time; therefore data from ongoing clinical trials of heart  failure 
were extracted from the World Health Organization Clinical Trials  Registry 
Platform (<http://www.who.int/ictrp/publications/en/>). The key outcome 
measure was the proportion of trials excluding patients by an arbitrary upper 
age limit or by other exclusion criteria that indirectly limited recruitment of 
older individuals. Exclusion criteria were categorized as justified or poorly jus-
tified. Of 251 trials investigating treatments for heart failure, 64 (25.5%) 
excluded patients by an arbitrary upper age limit not related to other factors. 
Exclusion of older people was significantly (p = 0.007) more common in trials 
conducted in the European Union (31 of 96, 32.3%) than in the United States 
(17 of 105, 16.2%). Overall, 109 trials (43.4%) on heart failure had one or more 
poorly justified exclusion criteria that could limit the inclusion of older individ-
uals due to the association of these factors with age.

Exclusion of older people in ongoing trials was independently examined in 
206 studies of treatment for Parkinson’s disease. It was concluded that exclusion 
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on the basis of upper age limit was common, especially in smaller studies, with 
49% of studies having a mean upper age limit of 79 years (17).

3 Older people and clinical trials—barriers  
and promoters

3.1 Barriers

There are many reasons why older people may be excluded from clinical trials 
(Box 16.1). Exclusion of the elderly may be solely based on arbitrary age limits 
(18,19). Sometimes this is to satisfy a perceived or real requirement of ethics 
committees. This appears to be more common in interventional studies and, 
while possibly decreasing, particularly in the USA, it continues to be a major 
problem in Europe (20). There is evidence that ethics committees may be incon-
sistent. This is especially so when the area they are considering involves  complex 
regulatory regimes such as the Mental Capacity Act, which deals with adults in 
England and Wales who lack capacity to give informed consent. Complexity 
may lead to exclusion of people who lack capacity, as investigators quickly learn 
which areas of research lead to confusion and delays in what is already a lengthy 
permission process (21).

◆	 arbitrary age limits
◆	 inappropriate exclusion criteria that disproportionately affect older people
◆	 lack of resources to cope with cognitive deficits
◆	 restrictions on co-morbid conditions
◆	 restrictions on polypharmacy
◆	 complex regulation, not designed with research in mind
◆	 logistical issues, such as loss of income, timing, and transport
◆	 lack of provision for carers
◆	 under-resourcing to provide for the extra time needed to recruit and 

gather data from older people
◆	 lack of appreciation of extra needs by funding bodies
◆	 physician resistance to study protocol
◆	 communication barriers between community and hospital care
◆	 lack of recognition for clinicians involved.

Box 16.1 Barriers to research in older people
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In the UK it is often regarded as acceptable for a close family member to make 
a decision for the patient and proceed on that basis. This is helpful, but does 
mean that a suitable person may not be available and/or needs to be found in a 
timescale that fits in with the project’s requirements. An independent mental 
capacity advocate (IMCA) might be appointed for patients who lack capacity 
and do not have someone who can act as a consultee. Unfortunately, the IMCA 
role is not designed with research facilitation as a primary aim. A guidance 
document on such appointments was issued in 2008 (22). The IMCA could be 
a doctor independent of the research team. Although this may be the preferred 
route in emergency situations, it is not always easy to show that a nominated 
consultee is totally independent. The IMCA does not affect research that is a 
clinical trial as laid out in the Medicines for Human Use Regulations 2004, which 
include similar principles for the involvement of a ‘legal representative’.

Canadian studies of oncology patients involved in clinical trials found that 
age was an important barrier to recruitment, even though some older people 
may be easier to recruit because they lack the time pressures of those who are 
employed and are more prepared to attend follow-up visits. Physicians’ percep-
tions, protocol eligibility criteria with restrictions on co-morbid conditions, 
and functional status to optimize treatment tolerability are the most important 
reasons resulting in the exclusion of older patients. Other barriers include the 
lack of social support and the need for extra time and resources to enrol these 
patients (23).

In the UK, the research approval process is a major hurdle, and many believe 
that the simplest route to data is the best. Co-morbidity and polypharmacy 
complicate studies, increasing the numbers needed to recruit to an adequately 
powered study. The need to cope with transport and to facilitate communica-
tion in patients who may have impaired hearing or sight may increase the cost, 
time, and the skills needed to conduct a study (24). There is also a need to pro-
tect vulnerable subjects from adverse events in a study of a treatment that has 
unpredicted consequences. Therefore, some would argue that a simple initial 
study followed by a later study covering the needs of the elderly is the safest 
compromise. Unfortunately this depends on a further study actually being 
completed, which is difficult to guarantee without some form of legal 
compulsion.

In his systematic review for PREDICT (3), Andrew Beswick identified 
19 studies reporting promoters and barriers to participation of older people 
in clinical trials extending back 20 years. These included the lack of an obliga-
tion for pharmaceutical companies to promote randomized controlled trials 
in older people and even lack of personal recognition for the physician 
involved.
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3.1.1 Physician endorsement

Physicians’ perceptions of the implications of the trial for the patient are 
 important (25,26). Physicians may not wish their patients to participate because 
the trial process requires extra time and resources or related practical  difficulties. 
Alternatively, trials may have implications for loss of professional autonomy, 
impact on the patient-physician relationship, or present consent difficulties 
(24,27). In three surveys of patients with cancer, the endorsement of an 
 oncologist was reported to be a factor in trial participation (28). Physicians 
might advise against participation if they felt their patients would show poor 
compliance (29) or if they thought a therapy was not the right one.

In some systems, insurance issues—either with regard to the study or health 
care—may present difficulties (27,30). Such practical barriers include insur-
ance companies’ needing to agree, on an case-by-case basis, to the protocol for 
a study taking place in a private hospital. The idea is that the companies would 
want to weigh the risks of any extra provision they may have to cover as a result 
of the trial. In the USA, there was a change in 2000 in the Department of Health 
and Human Services medicare reimbursement policy, which allowed payment 
of routine care costs of older patients in clinical trials.

3.1.2 Transport and logistical barriers

Obstacles may be presented by financial or employment implications, such as 
transport costs, loss of work time, and inconvenience for a carer. Sometimes 
the patients themselves play a carer’s role, which could be compromised by a 
study.

3.1.3 Treatment risks

Patients may be unwilling to compromise their current health care (31,32) or 
fear new adverse effects (33). They may fear the trial treatment or be unable to 
come to terms with the idea that they are being experimented on or being 
 randomly assigned to one or another type of therapy, rather than receiving the 
‘best’ (33). This may be even more difficult when the intervention is of an 
 emergency nature. In a study of women’s experiences when participating in a 
randomized controlled trial in a critical situation, there was evidence that the 
stress of the situation made it difficult to absorb information, which in turn 
influenced the decision to proceed (34). This highlights the need to ensure that 
documentation is easy to understand and retain as well as the need for skilled 
explanation when the study is being conducted in a critical situation. Fear of a 
placebo is a major concern for many (33) who might otherwise agree to take 
part in a comparison of the current versus a new treatment.
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3.1.4 Lack of knowledge of the disease process

Patients may misunderstand study information (31). Advice from family 
 members and other lay opinions—which may or may not be accurate—could 
influence the willingness of people to participate in clinical trials. Some patients 
may be unaware of the ill health targeted in the clinical trial.

3.1.5 Lack of compulsion in study design

As mentioned earlier, there is no requirement that studies, whether designed by 
pharmaceutical companies or not, use populations that match the disease 
population. This creates another obstacle to inclusion of older people in trial 
design (35).

3.2 Promoters

Patients take part in studies for a number of reasons, including perceived health 
benefits for themselves, altruism, extra health care, and follow-up (Box 16.2) 
(36,37). Patients with a family history of disease may be more likely to take part.

Effective interventions found to increase recruitment include the following: 
culture-specific strategies in ethnic groups, open-trial designs, telephone 
reminders, and monetary incentives. Personalized letters were identified as a 
strategy for further investigation. Interventions found to be ineffective in 
increasing participation included use of staff other than clinicians, research 
staff site visits, advance postcards or telephone calls by a nurse, patient- 
preference trial designs, and payment to health care professionals (38).

Using simple and clear language in written documents helps recruitment. 
Because the sections are long, the current standard information sheet layout 

◆	 altruism
◆	 perceived benefits for the volunteer
◆	 open-trial designs
◆	 monetary reward for patients and volunteers
◆	 logistic support such as help with transport or refunding of expenses
◆	 home visits
◆	 telephone reminders
◆	 culture-specific strategies in ethnic groups.

Box 16.2 Promoters of research in older people
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used in England may not be the best for this purpose for patients less able to 
concentrate on new information. The documentation of a study should be 
 critically examined to determine how patients interpret the information and 
choices presented to them (39). This should be done early so that, if necessary, 
modifications can be made. It is also important to train staff so they can explain 
the study to participants, including to those who may have limitations in seeing, 
hearing, or mental capacity.

Increasing the rate of recruitment of older people in clinical trials has import-
ant implications for research, not least of which is the reduction of selection 
bias. A study showed that in 14 consecutive published trials, for every three 
older patients screened, only one was retained (2).

3.2.1 Practical and logistical promoters

Telephone contact, in addition to sending a questionnaire through the post, 
increased rates by 10% (40). Poor transport is a barrier for patients and may 
affect clinicians’ decisions on inclusion (41). Adequate provision of ramps, lifts, 
wheelchair access, and appropriate toilet facilities for people with mobility 
impairments need to be readily available, together with reimbursement of costs 
(37). Other forms of practical assistance should be explored, such as visits to the 
patient’s home.

3.2.2 Involvement of medical and related staff

The study needs to be perceived as having a reasonable chance of benefitting 
patients (42), otherwise clinicians will not actively support it.

Good practice, good communication with clinical staff, good publicity 
(including posters) and well-planned breaks for patients are vital. It is also 
important to plan appointments around carers’ needs. Good access and a pleas-
ant research environment for patients is needed so that they (and carers) will be 
happy to return. Posters and leaflets in public and patient areas will also help 
patients and their families realize that research is normal practice (2). Involve-
ment of general practice with community studies is vital to boost recruitment.

3.2.3 Communication within the health system

In many health care systems there is a division between the hospital and care in 
the community. Much of this is due to poor communication and a lack of 
 continuity. This impacts on research, particularly in the areas of longer-term 
outcomes and research follow-up. Many hospital-based studies lack general 
practice involvement. This is partly because of the difficulty in reliably commu-
nicating the needs of a study from relatively small groups of hospital clinicians 
to the wider group of general practitioners in the locality, or even more widely 
for patients who are receiving tertiary treatment.
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One way around these difficulties is primary care research networks, which 
enable GPs to screen and follow up patients for hospital-based or other studies. 
This requires careful planning and the inclusion of a research lead from general 
practice at the planning and grant application stage. The incorporation of 
research as a core activity of the health system might facilitate changes that 
would make the needs of research projects a routine consideration for all 
 doctors. However, accommodating this with the authorities who are  responsible 
for purchasing the health care may be complex and may change over time. 
 Similarly, studies based in the community are often ignored once a patient is 
hospitalized. Timely follow-up in both directions would facilitate data gather-
ing, but there is a great divide at present.

4 The EU Charter
The European Charter for Older People in Clinical Trials was aimed to publicize 
the exclusion of older people from clinical research and to influence 
 research-related bodies such as research ethics committees and clinical trial 
organizers and funders (Box 16.3). In 2010 the PREDICT group presented the 
initial version of the charter to a wide audience at British Medical Association 
(BMA) House in London. After further development it was presented to a 
meeting on the care of older people at the European Parliament in Brussels in 
2011 (43) and launched, initially in 13 languages together with a lay version, the 
same year. The purpose of the charter was to encourage the adoption of rights 
for older people in clinical trials. The key points were the following: older  people 
have the right to access evidence-based treatments; the inclusion of older  
people in clinical trials prevents a form of discrimination; clinical trials should 

◆	 Older people have the right to access evidence-based medicine.
◆	 Inclusion of older people in clinical trials should be encouraged; this 

prevents discrimination.
◆	 Clinical trials should be made as practical as possible for older people.
◆	 Clinical trials should be safe for older people.
◆	 Outcome measures should be relevant for older people.
◆	 The values of older people participating in clinical trials should be 

respected.

Box 16.3 Features of the European Charter for Older 
People in Clinical Trials (from the PREDICT group)
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be as practicable and safe as possible for older people; outcome measures should 
be relevant for older people; and the values of older people participating in 
 trials should be respected.

5 Future directions
Trials have begun to look at the important issue of care of the old and frail. 
A good example is stroke treatment, including care in nursing homes rather 
than just in the hospital setting (44). Stroke often impairs executive function 
and mobility, which in turn interferes with the ability to perform activities of 
daily living. Because stroke victims may benefit from occupational therapy, a 
study has been designed to test this using suitable outcome measures (45); other 
work shows that cognitive rehabilitation interventions are also important (46). 
These studies focused on very basic questions about the impact of therapies on 
outcome measures relevant to the frail and elderly. Questions remain, but there 
are signs of an increasing body of research work investigating these important 
and practical areas of care.

However, many areas of care are less specific to the elderly, and it is here that 
problems persist. In spite of the fact that older people make up a substantial 
proportion of the population with a disease, they tend to be exluded from trials. 
For example, Cherubini et al. examined 251 trials investigating heart failure 
(16). Fully 25% excluded patients by placing an upper age limit, and 43% had at 
least one poorly justified exclusion. Analysis of Medicare beneficiaries for heart 
failure showed that 80% were over 65 years old, yet the SOLVD, MERIT-HF, 
and RALES studies recruited 18, 13, and 25%, respectively.

This persisting problem has been highlighted in Age UK’s ‘Understanding the 
Oldest Old’ (2013) and by various EU attempts to develop good practice. Prac-
tical help with how to run clinical trials is provided by the document ‘Medical 
Research for and with Older People in Europe’. Web links to these documents 
are given at end of the chapter.

The issue of under-representation particularly affects those with cognitive 
impairment (17,47) and even those with Parkinson’s disease. This issue has been 
recognized by the NIHR (48), which has called for ‘Equity in Clinical Research: 
Inclusion of Older Participants’. In the words of that document, ‘Older people 
suffer the greatest burden of ill health in the Western world, yet are consistently 
under-represented in clinical trials’. Guidance on good practice in research has 
also been created with the aim of improving recruitment of older people (2).

It would seem self-evident that drugs should be tested on a population that 
represents the people who will receive the drug in clinical practice. One route to 
this is legislation. Depending on its wording, however, legislation can be a blunt 
tool with unpredictable outcomes.
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The issue of under-representation is becoming recognized worldwide. Its 
impact goes beyond older people who receive the medication to the whole of 
society, because it is society that carries the burden of providing health and 
social care (49).

6 Conclusion
There has been some progress on the inclusion of older people in clinical trials, 
although more so in the USA than in Europe. Even so, there remains a funda-
mental lack of inclusion. We need the population taking part in clinical trials to 
match the age distribution of the diseases the therapies are designed to combat. 
The increasing proportion of older people in the population means that this is 
now a major priority.

Websites and guidelines relevant to this chapter
 Medical research for and with older people in Europe proposed guidance for 
ethical aspects. 
<http://www.efgcp.eu/%5Cdownloads%5CEFGCP%20Geriatric%20Research 
%20Guidelines%20Feb.2012%20for%20public%20consultation.pdf>
Age UK. Understanding the oldest old.
<http://www.ageuk.org.uk/ Documents/EN-GB/For-professionals/Research/
Improving%20Later%20Life%202%20WEB.pdf?dtrk=true>
PREDICT (Increasing the participation of the elderly in clinical trials)  website: 
< http://www.predicteu.org>
PREDICT reports: 
< http://www.predicteu.org/Reports/reports.html>
PREDICT charter: 
<http://www.predicteu.org/PREDICT_Charter/predict_charter.html>
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