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The oldest old or those who are over the age of 85 is the fastest growing segment of most 
developed countries. In the United States, the oldest old is projected to double from 4.3 million 
to 9.6 million by 2030. The inevitable consequence is that there will be an increase in the 
prevalence of older persons with chronic diseases, multiple coexisting pathologies and neuro-
degenerative diseases.

This will pose significant challenges on many levels such as health care, social welfare, 
transport and residential infrastructures. To a clinician, the care of the oldest old is unique in 
that it is an area where there is scant clinical evidence to guide practice. The oldest old are 
often excluded from drug trials, and their treatments are largely based on findings extrapolated 
from that of the younger old. Furthermore, amongst the oldest old, physiologically they are 
more diverse than other segments of the population. Their demographic characteristics are 
unparalleled and different compared to that of the younger old. Several studies have drawn 
attention to the differing attitudes amongst health professionals towards older persons, and 
many show prejudice because they are old. As a result, the use of age as a criteria in determin-
ing the appropriateness of treatment is of very limited validity.

The increased life expectancy of the population since the early 1900s had been built on the 
improvement of living conditions, diet, public health and advancement in medical care. With 
this we have seen a steady decline in the age-specific prevalence of vascular and heart diseases, 
stroke and even dementia. Older persons nowadays are healthier than their counterparts 
decades ago. More importantly than in any other age group, the care of the oldest old must be 
individualised; management decisions should be made taking into consideration the older per-
sons’ expressed wishes, quality of life, function and mental capacity.

There is a desperate need for good quality research and data about ageing and age-related 
problems in the 85 years and older which could help improve their health-care decisions and 
planning. A proper understanding of the age-related changes in the older person and the ability 
to distinguish the reversible versus the irreversible conditions are vital to developing appropri-
ate corrective and remedial strategies. Care of the oldest old is a subject in which there is much 
scope for new writing and debate as this population grows.

Our aim is to create a greater awareness especially amongst the primary care physicians of 
the complex issues encountered in caring for the oldest old. This book is designed for the pri-
mary care physicians, physicians, junior medical officers, specialty nurses and medical stu-
dents. It is divided into three parts, General Considerations, Chronic Diseases and Geriatric 
Syndromes. Each chapter provides a summary of important and essential information under 
the heading of Key Points. Case studies are included in some of the chapters to highlight the 
principles of management.
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Ageing and Longevity

Nages Nagaratnam

 Historical Perspective

In ancient Greece, based on the Hippocrates’ system of four 
humours, ageing was attributed to unavoidable loss of body 
moisture due to the gradual assimilation of innate heat [1]. It 
was generally believed that the ancient Greeks and Romans 
died young at the age of 40. This myth was widespread and 
accepted but is scientifically incorrect, for in calculating the 
life expectancy, it had not taken into account such factors as 
infant [2] and maternal mortality rates [3] prevailing at that 
time. In the past 100 years infant mortality has changed [4]. 
Once infant mortality was eliminated, the life expectancy at 
5 years was 75 for men and 73 for women [5]. The higher 
mortality rate in the male was related to work, violence or 
accidental injury and was matched by the high female mor-
tality due to pregnancy and childbirth [3]. Infectious diseases 
and non-communicable diseases caused deaths equally in 
men and women [6]. The human mortality rate has improved 
from the time of the fall of the Roman Empire [7]. Since then 
life expectancy at birth has improved, and a definite increase 
was seen from the middle of the nineteenth century [4]. With 
the discovery of the causes of many diseases, a decline in the 
mortality rates was evident [8]. This decline was more strik-
ing among females than among males [6]. Non-communicable 
diseases became the principle causes of death throughout the 
twentieth century, and a female ascendancy arose and 
extended [3]. Longevity has been associated with occurrence 
of menopause at a high age and fecundity at an older age [9]. 
It has been suggested that loss of ovarian hormones instigate 
immunosenescence which increases mortality and morbidity 
due to infections and age-related pathologies [3].

 Ageing

Ageing is inevitable. In ageing there is a progressive decline 
or loss of physiological functions at the molecular, cellular 
and organismal levels [10] leading to increased susceptibility 
to disease and death [11]. It is the outcome of both environ-
mental and genetic factors, caused by DNA damage and 
genetic dysregulation [12].

 Molecular Causes

Ageing process and increase in the incidence of age-
related diseases are closely associated with a decline in 
mitochondrial function [13]. The mitochondria have a vital 
role in the ageing process, and age-associated damage may 
be due to mutagenic damage to nuclear or mitochondrial 
DNA (mtDNA) [14]. Increase in age-associated accumula-
tion of mtDNA mutations [11] and increased mitochon-
drial oxidative stress contribute to human ageing [11]. 
More recent evidence indicate that ageing-associated 
mtDNA mutations are due to clonal expansion of mtDNA 
replication errors rather than to damage accumulation [15, 
16]. Mitochondrial dysfunction results from clonal expan-
sion of mtDNA mutations [17].

The telomeres have an important role in cell fate and age-
ing [18]. The telomeres are DNA segments attached to the 
ends of the chromosomes where the replication enzymes 
could latch. With each replication, the telomere shortens in 
all the dividing cells. To compensate for the shortening, the 
enzyme telomerase adds repeated telomere sequences [19] 
and reconstructs the telomeres at the chromosome ends [19]. 
The reconstruction is limited to most somatic cells [18], and 
most human cells do not maintain sufficient telomerase 
activity to fully preserve telomeres [20]. The deteriorated 
telomeres institute a continuous DNA damage response [21] 
which begins and perpetuates the irreversible growth arrest 
[22, 23].
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 Cellular Senescence

In cellular senescence there is a permanent arrest of cell pro-
liferation [24–27]. It is involved in a number of biological 
processes and is believed to have important roles in develop-
ment, tissue repair [26] and susceptibility of tissues to dis-
ease [24]. Senescent cells contribute to ageing and age-related 
diseases [25, 26, 28]. Two types of senescence have been 
described, telomere-dependent replicative senescence and 
the other stress-involved premature senescence [25]. When 
too many critically short telomeres accumulate, cell death 
(apoptosis) or irreversible growth arrest (cellular senescence) 
results [18]. Several pathways of cellular senescence have 
been demonstrated, and telomerase suppression is one such 
pathway [19].

 Physiological and Structural Changes 
in the Organs

Normal ageing is associated in both physiological and struc-
tural changes in the organs and systems. Box 1.1 shows some 
of the changes that occur in some systems.

 Theories of Ageing

Ageing is associated with the gradual loss of function of cells 
and organs with death as the ultimate outcome resulting from 
the accumulation of changes over time [29]. Over the years 
there have been numerous theories on ageing [30]. The evolu-
tionary theories of ageing are now considered by many geron-
tologists as the basis for the explanation of the ageing process 
[31]. In humans, modern biological theories can be divided 
between damage or error theories and programmed theories of 
ageing, but neither of them are fully satisfactory [32] (Box 
1.2). Programmed theories imply that throughout the lifespan 
from conception, ageing is regulated by biological clocks and 
deliberately limit their lifespan in order to achieve a direct evo-
lutionary benefit [33, 34]. There are three subcategories, 
namely, endocrine theory where the biological clocks act 
through hormones to control the pace of ageing, the pro-
grammed longevity theory result from sequential switching on 
and off of certain genes and the immunological theory, with 
the immune system programmed to wane leading to increased 
vulnerability to disease and hence ageing and death [32].

The thymus may play a significant role in ageing in 
that, as age advances, it undergoes reduction in size with 
corresponding reduction in the immune system. This has 
led to the immune suppression theory. The immune func-
tion wanes with age, and the immune system undergoes 
age-associated changes [35], and the ageing of the immune 
system is known as immunosenescence. Most of the 
parameters affected by immunosenescence are largely 
under genetic control. The genetic component is involved 
in cell maintenance systems that play an important role in 
the achievement of longevity. In the elderly alterations 
occur in the innate/natural and clonotype immunity [36, 
37], and the former is largely preserved, whereas the latter 
reveals appreciable deterioration. These alterations are 
brought about by the involution of the lymphoid tissue, 
continuous exposure to a variety of antigens, accumulation 
of memory/effector T cells and debilitation of the naïve 
cells [38].

Box 1.1. Some Structural Changes with Ageing

Cardiovascular Cardiac myocytes increase in size, changes  
in the conducting system, valves sclerosis  
with calcification, arterial wall thicken  
with stiffening, endothelial dysfunction

Respiratory Changes in thoracic cage, airways  
changes, bronchioles and alveolar ducts

Digestive tract Neuromuscular degeneration  
of enteron neurons

Hepatobiliary Liver volume decreases, decrease  
in hepatocytes with increase in size  
of the remaining

Haematopoietic Dysregulation of mechanisms controlling  
haemopoiesis occurs

Renal Renal reserve is reduced with decrease  
in kidney size and cortical loss

Reproductive Male: Testicular mass decreases,  
prostate enlarges Female: Vaginal epithelia  
thin, cervix shrinks, ovaries become fibrotic

Nervous system Cerebral atrophy, blood flow reduced,  
changes in the hippocampus and  
in white matter

Skin Structural changes in all structures  
of the skin

Endocrine Pancreas: Few morphological changes
Thyroid: Number and size of follicles  
and colloid content decrease, becomes  
nodular with lymphocytic infiltration

Bone Structural changes in bone architecture,  
protein content of bone matrix

Box 1.2. Theories of Ageing
Programmed theories

Endocrine theory
Immunological theory
Programmed senescence theory

Non-programmed theories (damage theories)
Wear and tear theory
Cross-linking theory
Rate of living theory
Free radical theory

N. Nagaratnam
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In the course of evolution, the human organism is set to live 
40 or 50 years [39]. Presently in a period not foreseen by evo-
lution, the immune system has to be active for longer periods 
of time. This alterations in the immune system promotes 
chronic inflammation [40] resulting in damage to the organs 
late in life which is deleterious for longevity. It is the patho-
logical basis for age-related diseases such as diabetes, cancer, 
cardiovascular disease and Alzheimer’s disease [40]. The 
pathophysiology of age-related diseases is the result of pro-
gressive initiation of inflammatory responses due to continued 
antigenic stress which involves the immune system through-
out life. This immune activity of the innate immune system in 
later life is evident by the presence of elevated markers of 
inflammation such as TNF-alpha and interleukin 6(IL-6). The 
elevation of these markers of inflammation is associated with 
age-related chronic diseases, disability [41] and death.

Structural damage theories, also referred to as non-pro-
grammed ageing theories, are based on evolutionary con-
cepts [33], which suggest that ageing is caused by 
environmental insults resulting in cumulative damage from 
the molecular level outwards to the tissues and organs of the 
body [32]. The lifespan variation between species is 
explained by differences as to how they resist those pro-
cesses [33]. The damage theories include the wear and tear 
theory, cross linking theory, rate of living theory and free 
radical theory. The wear and tear theory suggests that dam-
age to cells over years eventually wears them out killing 
them and then the body.

The most widely accepted structural damage theory is the 
free radical theory of ageing [42]. The term ‘free radical’ is 
used to describe any molecule that differs from the conven-
tional molecules in that it has a free electron, a property that 
makes it to react with normal molecules in a destructive way 
[43]. They are formed by the cells own metabolic reactions 
and are also present in the environment [42]. Ageing occurs 
as a result of the relentless and lifelong attack by these free 
radicals, derived from oxygen [44] causing damage to the 
cells which spreads then outwards to involve the tissues and 
organs.

The mitochondrial electron transport system is constantly 
generating reactive oxygen species (ROS) [45]. The mito-
chondrial theory suggests that senescence is the result of 
damage caused by ROS to the mitochondrial genome in post-
mitotic cells. Mitochondria are implicated in the fundamen-
tal ageing process as well as in the loss of functional 
characteristics of ageing [46]. In order to ensure mtDNA 
integrity and mitochondrial function, numerous cellular 
mtDNAs are wrapped together with proteins and nucleoids 
to form a shield against ROS and nitrogen species (RONS) 
[16]. According to Vina et  al. [44], all the phenomena 
expounded by previous theories of ageing such as the loss of 
immune response, of somatic mutation or catastrophic the-
ory of ageing are explained by these two theories [46].

Other structural damage theories are the molecular cross-
linkage theory and somatic DNA damage theory, among oth-
ers. Not all the DNA damages that are formed in the cells are 
repaired, for the DNA polymerases and other repair mecha-
nisms cannot keep up with the defects, hence some accumu-
late [32]. According to the waste accumulation theory, the 
waste products resulting from normal metabolic processes 
accumulate and compromises normal cell function.

There has been some debate whether ageing in humans is 
purposely genetically programmed for living too long creates 
a evolutionary disadvantage or ageing is non-programmed for 
there is no such disadvantage [32]. Summarily rejected, pro-
grammed ageing is clearly conflicting with the mechanics of 
the evolution process and is impractical [33]. Recent develop-
ments have however strikingly altered this, and programmed 
mammal ageing now has a better evolutionary basis than non-
programmed ageing [33].

 Life Expectancy

Life expectancy is the term used to denote the average lifes-
pan of an entire population, and lifespan is the actual length 
of an individual’s life. Life expectancy has increased dra-
matically, and overall women live longer than men. Today if 
a man reaches 65, he can reasonably expect to go on to 80 
and a woman probably see 84. In Sweden, France, England 
and Wales, life expectancy at age 85 rose by only 1 year 
between 1900 and 1960 but by almost 2 years between 1960 
and the end of the twentieth century [47].

Certainly, different people age at different rate. Life 
expectancy is affected by a number of factors, and the sig-
nificant factors are genetic, gender, diet, life style, exercise 
and access to health care. In the developed world, the life 
expectancy will continue to rise, but recent increases in life 
style diseases such as heart disease, hypertension, diabetes 
and obesity may slow or reverse this trend. Nevertheless, 
currently we are living longer. There are a number of reports 
that ageing has been accompanied by decline in disability at 
the older ages [46]. Between the years 1980 and 1990, the 
decline in disability was 0.5–1.0% per year [48], and Liao 
et al. [49] found a decline of 1.53% per year between 1984 
and 1995.

 Longevity

The centenarians are increasing in numbers globally [50]. 
There are different types of ageing, and distinctions must be 
made between chronological ageing and other forms, namely, 
biological, social and psychological. Chronological ageing 
refers to how old the person is. Biological ageing is the phys-
ical state as age advances. Social ageing is how the individ-
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ual should react socially. The different types may occur 
singly or in combination and relate to and depict the ageing 
process.

A study of nonagenarians and centenarians in Switzerland 
between 1860 and 2001 indicated a strong increase in their 
numbers as compared to other countries. This was largely 
attributed to the decline in mortality after the age of 80 as 
from 1950 [51]. Similarly increasing numbers of centenari-
ans are seen in Japan, New Zealand, France and United 
States of America [52–54].

Today much research is being done as to why more people 
are living to their 80s, 90s or 100s. Genes may not be all that 
matter. There are other factors such as epigenetic, environmen-
tal factors and life style factors, and the last furthers longevity 
at all phases of human development [55]. Proper understanding 
of the normal age-related changes and their significance is nec-
essary to develop appropriate corrective and remedial strate-
gies. Ageing-related changes must be distinguished from 
age-related diseases. Ageing-related changes can adversely 
affect health and functionality (requires therapeutic strategies), 
predispose to disease (the need for risk evaluation of the older 
adult) and reciprocally interact with illness resulting in altered 
disease presentation, response to treatment and outcome.

Socio-environmental factors contribute to the observed 
decline in mortality and morbidity [47]. Increase in educa-
tion, nutritional intake, decline in infectious diseases [47], 
improvement in medical care and better quality of life caused 
by improved health status have resulted in the overall 
increase in life expectancy [36]. It is well known that the 
elderly are susceptible to infectious diseases, autoimmunity 
and cancer and decreased responsiveness to vaccination 
directly or indirectly to age-related changes in the immune 
system [36]. This is also true of age-related diseases such as 
cardiovascular and neurodegenerative diseases, diabetes and 
osteoporosis, and in all of these conditions, an immune com-
ponent is incriminated in their pathogenesis [36].

The development of cancer is almost unavoidable as 
mammalian organisms age [56]. With advancing age the 
senescent cells accumulate disrupting the tissue environ-
ments and may synergise mutation accumulation increasing 
the risk of cancer [56]. The increase in frequency of cancer 
with age may be due to pro-inflammatory status of ageing 
[57]. This pro-inflammatory condition is referred to as 
chronic antigenic load which continuously stimulate innate 
immunity and seems to favour the onset of age-onset dis-
eases such as dementia, atherosclerosis, osteoporosis and 
neoplasia [57]. With people living longer the frequency of 
Alzheimer’s (AD) and related neurodegenerative conditions 
increases. Sequential testing by functional magnetic reso-
nance imaging of the brain has shown that the response to 
tumour necrosis factor inhibitors (TNFi) in patients with 
rheumatoid arthritis (RA) depends on brain activity [58]. 
Neuroinflammation has been incriminated in the activation 

of microglia and astroglia which in turn activate the expres-
sion of pro-inflammatory cytokines and chemokines in 
Alzheimer disease and in a variety of other conditions [59]. 
Both diseases AD and RA belong to those that accelerate 
ageing, in those afflicted [36].

Franceschi and Bonafi [60] studied centenarians over a 
10-year period to address the biological basis of ageing and 
longevity. They proposed the term ‘inflammaging’ for the 
chronic inflammatory status which characterizes ageing and 
which is largely under genetic control. They considered 
inflammaging to be the most important compelling force in 
age-related pathologies such as dementia, diabetes, athero-
sclerosis and sarcopenia among others all of which show an 
inflammatory pathogenesis.

 Genetics and Longevity

Very long life beyond 90  years appears to have a strong 
genetic basis [61]. Genetic factors account for approximately 
20–30% of the overall variation in adult lifespan [62, 63, 65, 
64]. Genetic influences on lifespan are least before the age of 
60 but increase thereafter [62], and heritability is pronounced 
at the oldest ages [66]. Hjelmborg et al. [62] in a large popu-
lation-based study of twins in a more than 90-year follow-up 
found evidence of familial clustering of longevity. A genetic 
component to longevity was suggested by the clustering of 
siblings and families with long-lived people.

New research by scientists at the Albert Einstein College 
of Medicine of Yeshiva University found that the gene vari-
ant linked to living a long life – to 90 and beyond – also helps 
them to retain their memories and think clearly [67]. The 
‘longevity gene’ has been linked with exceptionally long 
life. According to the researchers, the gene variant alters the 
cholesterol ester transfer, and this effect may protect against 
dementia as well as promote longevity [67]. Insulin-like 
growth factor-1 (IGF-1) affects particularly every cell type in 
the body, and animal studies have shown that mutations of 
the genes involving IGF-1 signalling pathway impaired 
growth but affected longer lifespan [67]. The investigators 
also reported that female children of centenarians had 35% 
higher IGF-1 plasma levels than the controls. They con-
cluded that by interfering with IGF-1 signalling, these gene 
mutations may play a role in extending human lifespan [67]. 
There are other genetic pathways which may through effects 
on ageing increase the lifespan, and these include those that 
affect telomere length, those that regulate DNA repair and 
nuclear structure, those that regulate cellular stress such as 
sirtuins and possibly those that regulate inflammatory 
response [68]. Longevity is associated with some environ-
mental and life style factors interacting with genetic factors 
[65]. In a population, survival variations among individuals 
are affected by life style, social and cultural effects [65].
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 Diet and Longevity

Anti-inflammatory dietary intervention is an important ave-
nue towards promoting healthy ageing, and the aim of this 
exercise is to diminish innate immune response that contrib-
utes to chronic diseases [69]. Rees et al. [70] used a placebo-
controlled study design with multiple doses of an EPA-rich 
fish oil concentrate (EPA, a n-3 fatty acid – eicosapentaenoic 
acid). The editorial concluded that the anti-inflammatory 
dietary intervention does have a role in promoting healthy 
ageing, but such interventions should be evaluated for risks.

Dan Buettner [71] in his book The Blue Zones recorded five 
locations in the world with the highest percentage of centenar-
ians, and the five blue zones were Okinawa (Japan), Icara 
(Greece), Loma Linda (California), Sardinia (Italy) and 
Nicoya (Costa Rica). He suggested nine life style solutions, 
namely, physical activity, relieving stress, participation in a 
religious community, reduction in calories, drinking red wine 
in moderation, family priority, have a defined goal or purpose 
and a diet based on beans, whole grains and vegetables.

The most researched study on increasing longevity is 
dietary restriction. Fairman et al. [72] published evidence of 
dietary restriction and low ratio of protein to carbohydrate 
extended longevity in malarial vectors. The hormone fibro-
blast growth factor 21 (FGF21) is increased by diets low in 
protein and high in carbohydrates in mice, and mice with 
elevated levels of FGF21 lived longer [73]. Several studies 
among the elderly have shown that the overall Mediterranean 
diet pattern is associated with longer survival and is more 
important than single nutrients [74]. Trans fats from partially 
hydrogenated vegetable oils which is strongly associated 
with risk of heart disease are absent in traditional 
Mediterranean diets (MDs) [75]. The traditional MDs 
include a high intake of cereals, legumes, nuts, vegetables 
and fruits; a relatively high fat mostly provided by olive oil 
(it allows the consumption of large quantities of vegetables 
as legumes in the form of salads and cooked food) [75]; 
moderate to high fish, low red meat and meat products; mod-
erate alcohol, red wine; and moderate to small amounts of 
dairy products [76].

 Multiple Choice Questions (MCQs)

 1. The following are true relating to ageing process, except:
 A. The telomeres have an important role in cell fate and 

ageing.
 B. To compensate for the shortening, the enzyme telomer-

ase reconstructs the telomeres at the chromosome ends.
 C. Age-associated damage may be due to mutagenic 

damage to nuclear or mitochondrial DNA.
 D. Telomerase suppression is the only pathway of cellu-

lar senescence.
 2. The following statements are true regarding theories of 

ageing, except:
 A. The evolutionary theories of ageing are no longer 

considered as the basis for the explanation of the age-
ing process.

 B. In humans modern biological theories can be can be 
divided between damage or error theories and pro-
grammed theories of ageing.

 C. Ageing occurs as a result of the relentless and lifelong 
attack by these free radicals derived from oxygen.

 D. In the immunological theory, the immune system is 
programmed to wane leading to increased vulnerabil-
ity to disease and hence ageing and death.

 3. The following are true in relation to longevity, except:
 A. A genetic component to longevity is suggested by the 

clustering of siblings and families with long-lived 
people.

 B. Genetic factors account for approximately 40–50% of 
the overall variation in adult lifespan.

 C. Several studies among the elderly have shown that the 
overall Mediterranean diet pattern is associated with 
longer survival.

Key Points
In ageing there is a progressive decline or loss of phys-
iological functions that occurs at the molecular, cellu-
lar and organismal levels [10] leading to increased 
susceptibility to disease and death [11].

The telomeres have an important role in cell fate 
and ageing [18].

When too many critically short telomeres accumu-
late, cell death (apoptosis) or irreversible growth arrest 
(cellular senescence) results [18].

In humans modern biological theories can be can be 
divided between damage or error theories and pro-
grammed theories of ageing, but neither of them are 
fully satisfactory [32].

Genetic factors account for approximately 20–30% 
of the overall variation in adult lifespan [62, 63, 64, 
65], and genetic influences on lifespan are least prior to 
the age of 60 but increase thereafter [62].

Several studies among the elderly have shown that 
the Mediterranean diet pattern is associated with lon-
ger survival and is more important than single nutri-
ents [74].

The most researched to increase longevity is dietary 
restriction [72], published evidence of dietary restric-
tion and low ratio of protein to carbohydrate extended 
longevity.

1 Ageing and Longevity
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 D. In mice the fibroblast growth factor 21 (FGF21) is 
increased by diets low in protein and high in carbohy-
drates and those with elevated levels of FGF21 lived 
longer.

Answers to MCQs
 1. D
 2. A
 3. B

References

 1. Grignolio A, Franceschi C. Aging/senenscence. History of research 
into aging/senescence. doi: https://doi.org/10.1002/9780470015902.
a0023955. Accessed 9 Apr 2017.

 2. Radford B. Human lifespans nearly constant for 2,000 years. http://
www.livescience.com/10569-human-lifepans-c0nstant-2-000-
years.html. Accessed 30 Mar 2017.

 3. Ostan R, Monti D, Gueresi P, Bussolotto M, Franceschi C. Gender, 
aging and longevity in humans: an update of an intriguing/neglect-
ing scenario paving the way to a gender-specific medicine. Clin Sci. 
2016;130(19):1711–25.

 4. Pahl KP.  Life expectancy in ancient and modern man. Acta 
Anthropogenet. 1981;5(2):119–28.

 5. Rowbotham P, Clayton J.  An unsuitable and degraded diet? Part 
three: Victorian consumption patterns and their health benefits. J R 
Soc Med. 2008;11:454–62.

 6. Bacci L. Longevita Vecchiala Salute. In: Salvini S, editor. La differ-
enza di genere nella longevita: si attenua il vantaggio delle donne. 
Firenze: Neodemos; 2015. p. 34–8.

 7. Boldsen JL, Paine RR. The evolution of human longevity from the 
Mesolithic to the Middle Ages: an analysis based on skeletal data. 
http://www.demogr.mpg.de/Papers/Books/Monograph2/the%20
evolution.htm. Accessed 30 Mar 2017.

 8. Jose MV, Bogaro R. Universal history of mortality. Salud Publica 
Max. 1989;31(1):3–17.

 9. Gagnon A, Smith KR, Tremblay M, Vezina H, Pare PP, Desjrdins 
B. Is there a trade-off between fertility and longevity? A compara-
tive study women from three large historical data bases accounting 
for mortality selection. Am J Hum Biol. 2009;4:533–40.

 10. Campisi J.  Aging cellular senescence and cancer. Annu Rev 
Physiol. 2013;75:685–705.

 11. Lee HC, Wei YH.  Mitochondria and aging. Adv Exp Med Biol. 
2012;942:311–27.

 12. Cellular senescence and pathways in aging. http://wwwrnds-
systems.com/research-area/celllar-senescence-and-pathways-in-
aging. Accessed 7 Apr 2017.

 13. Seo AY, Joseph A-M, Dutta D, Hwang JCY, Aris JP, Leeuwenburgh 
C. New insights into the role of mitochondria in aging: mitochon-
drial dynamics and more. J Cell Sci. 2010;123(15):2533–42.

 14. Kaeberlein M.  Molecular basis of ageing. EMBO Rep. 
2007;8(10):907–11.

 15. Braticc A, Larsson NG. The role of mitochondria in aging. J Clin 
Invest. 2013;123(3):951–7.

 16. Gaziev AI, Abdullaev S, Podlutsky A.  Mitochondrial func-
tion and mitochondrial DNA maintenance with advancing age. 
Biogerontology. 2014;15(5):417–38.

 17. DeBalsi KL, Hoff KE, Copeland WC. Role of the mitochondrial 
DNA replication machinery in mitochondrial DNA mutagenesis, 
aging and age-related diseases. Ageig Res Rev. 2017;33:89–104.

 18. Aubert G, Lansdorp PM.  Telomeres and aging. Physiol Rev. 
2008;88(2):557–79.

 19. Oshimura M, Barrett JC. Multiple pathways to cellular senescence: 
role of telomerase repressors. Eur J Cancer. 1997;33(5):710–5.

 20. Shay JW, Wright WE.  Senescence and immortalization: role of 
telomeres and telomerase. Carcinogenesis. 2005;26(5):867–74.

 21. Rodier F, Campisi J.  Four faces of cellular senescence. JCB. 
2011;192(4):547. https://doi.org/10.1083/jcb.201009004.

 22. D’Adda di Fagagna F, Reaper PM, Clay-Farrace L, Fiegler H, Carr 
P, et al. A DNA damage checkpoint response in telomere-initiated 
senescence. Nature. 2003;426:194–8.

 23. Herbig U, Jobling WA, Chen BO, Chen DJ, Sedivy JM. Telomere 
shortening triggers senescence of human cells through a pathway 
involving ATM, p53 and p21(CiP1), but not p16 (INK4a). Mol Cell. 
2004;14:501–13. https://doi.org/10.1016/S197-2765(04)00256-4.

 24. Burton DGA. Cellular senescence ageing and disease. Age (Dordr). 
2009;31(1):1–9.

 25. Sikora E, Bielak-Zmijewska A, Mosieniak G. Cellular senescence 
in ageing, age-related diseases and longevity. Curr Vasc Pharmacol. 
2014;12(5):698–706.

 26. Van Deursen JM.  The role of senescent cells in ageing. Nature. 
2014;508:439–46.

 27. R&D Systems. Cellular senescence and pathways of ageing. 
https://www.rndsystems.com/research-area/ce;;u;ar-senescence-
and-pathways-in-aging. Accessed 3 Oct 2017.

 28. Childs BG, Durik M, Baker DJ, van Deursen JM. Cellular senes-
cence in aging and age-related disease: from mechanisms to ther-
apy. Nat Med. 2015;21(12):1424–35.

 29. Harman D.  Aging: a theory based on free radical and radiation 
chemistry. J Gerontol. 1956;11:298–300.

 30. Medvedev ZA. An attempt at a rational classification of the theories 
of ageing. Biol Rev. 1990;65:375–98.

 31. Bourg EL. A mini-review of the evolutionary theories of aging. Is 
it time to accept them. Demographic Res. 2001;4:1–28. Article 1. 
https://doi.org/10.4054/DemRes.2001.4.1.

 32. Jin K.  Modern biological theories of aging. Aging Dis. 
2010;1(2):72–4.

 33. Goldsmith TC.  Modern evolutionary mechanics theories and 
resolving the programmed/non-programmed aging controversy. 
Biochemistry (Mosc). 2014;79(10):1049–55.

 34. Goldsmith TC.  Solving the programmed/non-programmed aging 
conundrum. Curr Aging Sci. 2015;8(1):34–40.

 35. Aw D, Silva AB, Palmer DB.  Immunosenescence: emerging 
challenges for an aging population. Immunology. 2007;120(4): 
435–46.

 36. Burkle A, Caselli G, Franceschi C, Mariani E, Sanoni P, Santoni A, 
et al. Pathophysiology of ageing, longevity and age related diseases. 
Immun Ageing. 2007;4:4. https://doi.org/10.1186/1742-4933-4-4.

 37. Vasto S, Caruso C. Immunity & aging: a new journal looking at age-
ing from an immunological point of view. Editorial. Immun Aging. 
2004. http://www.immunityageing.com/content/1/1/1. Accessed 27 
Oct 2010.

 38. Moro-Garcia MA, Monso-Arias R, Lopez-Larrea C.  Molecular 
mechanisms involved in the aging of the T-cell immune response. 
Curr Genomics. 2012;13(8):589–602.

 39. Licastro F, Candore G, Leo D, Porcellini E, Colonna-Romano G, 
Franceschi C, et  al. Innate immunity and inflammation in aging: 
a key for understanding age-related diseases. Immun Aging. 
2005;2:8. https://doi.org/10.1186/1742-4933-2-8.

 40. Oishi Y, Manabe I. Macrophages in age-related chronic inflamma-
tory diseases. Aging Mechanisms Dis. 2016;2:16018. https://doi.
org/10.1038/npjamd.2016.18.

 41. Singh T, Newman AB. Inflammatory markers in population study in 
aging. Aging Res Rev. 2011;10(3):319–29.

 42. MacWilliam L.  Modern theories of aging. www.macwilliam.net; 
2002.

 43. Theories of aging. www.ancognitive.com/node/3696. Accessed 3 
Oct 2017.

N. Nagaratnam

https://doi.org/10.1002/9780470015902.a0023955
https://doi.org/10.1002/9780470015902.a0023955
http://www.livescience.com/10569-human-lifepans-c0nstant-2-000-years.html
http://www.livescience.com/10569-human-lifepans-c0nstant-2-000-years.html
http://www.livescience.com/10569-human-lifepans-c0nstant-2-000-years.html
http://www.demogr.mpg.de/Papers/Books/Monograph2/the evolution.htm
http://www.demogr.mpg.de/Papers/Books/Monograph2/the evolution.htm
http://wwwrndssystems.com/research-area/celllar-senescence-and-pathways-in-aging
http://wwwrndssystems.com/research-area/celllar-senescence-and-pathways-in-aging
http://wwwrndssystems.com/research-area/celllar-senescence-and-pathways-in-aging
https://doi.org/10.1083/jcb.201009004
https://doi.org/10.1016/S197-2765(04)00256-4
https://www.rndsystems.com/research-area/ce;;u;ar-senescence-and-pathways-in-aging
https://www.rndsystems.com/research-area/ce;;u;ar-senescence-and-pathways-in-aging
https://doi.org/10.4054/DemRes.2001.4.1
https://doi.org/10.1186/1742-4933-4-4
http://www.immunityageing.com/content/1/1/1
https://doi.org/10.1186/1742-4933-2-8
https://doi.org/10.1038/npjamd.2016.18
https://doi.org/10.1038/npjamd.2016.18
http://www.macwilliam.net
http://www.ancognitive.com/node/3696


9

 44. Vina J, Borras C, Miquel J.  Theories of ageing. IUBMB Life. 
2007;59(4–5):249–54.

 45. Boveris A, Chance BC.  The mitochondrial generation of hydro-
gen peroxide. General properties and effect of hyperbaric oxygen. 
Biochem J. 1973;143:707–16.

 46. Miquel J, Economos AC, Fleming J, Johnson JE Jr. Mitochondrial 
role in cell ageing. Exp Gerontol. 1980;15:575–91.

 47. Costa DL. Causes of improving health and longevity at older ages: 
a review of the explanations. Genus. 2005;61(1):21–38.

 48. Cutler DM, Richardson E.  Measuring the health of the United 
States population. Brookings papers on economic activity. 
Microeconomics. 1997;1997:217–71.

 49. Liao Y, McGee DL, Cao G, Cooper RS.  Recent changes in the 
health status of the older US population: findings from the 1984 and 
1994 supplement on aging. J Am Geriatr Soc. 2001;49(4):443–9.

 50. Larkin M.  Centenarians point the way to healthy aging. Lancet. 
1999;353(9158):1074. https://doi.org/10.1016/S0140-6736(05) 
76437-0.

 51. Robine JM, Paccaud F.  Nonagenarians and centenarians in 
Switzerland,1860–2001: a demographic analysis. J Epidemiol 
Community Health. 2005;59(1):31–7.

 52. Robine JM, Saito Y, Jagger C.  The emergence of extremely old 
people: the case of Japan. Exp Gerontol. 2003;38(7):735–9.

 53. Wilkinson TJ, Sainsbury R. The association between mortality and 
morbidity and age in New Zealand’s oldest old. Int J Aging Hum 
Dev. 1998;46(4):333–43.

 54. Ankri J, Pomparo M. Prevalence and incidence of dementia among 
the very old. Review of literature. Rev Epidmiol et de Sante Pblique. 
2003;51(3):349–60.

 55. Govindaraj D, Atzmon G. Brazilai N. Genetics, lifestyle and lon-
gevity: lessons from centenarians. Appl Transl Genom. 2015. http://
di.org/10.1016/j.atg.2015.01.001. Accessed 12 Apr 2017.

 56. Campisi J.  Cancer aging and cellular senescence. In Vivo. 
2000;14(1):183–8.

 57. Vasto S, Candore G, Balistreri CR, Caruso M, Colonna-Romano G, 
Grimaldi MP, et al. Inflammatory networks in ageing, age-related 
diseases and longevity. Mech Ageing Dev. 2007;128:83–91.

 58. Rech J, Hess A, Finzel S, Kreitz S, Sergeeva M, Englbrecht M, 
et al. Association of brain functional magnetic resonance activity 
with response to tumour necrosis factor inhibition in rheumatoid 
arthritis. Arthritis Rheum. 2013;65(2):325–33.

 59. O’Callaghan JP, Sriram K, Miller DB. Defining “neuro-inflamma-
tion”. Ann N Y Acad Sci. 2008;1139:318–30.

 60. Franceschi C, Bonafe M.  Centenarians as a model for healthy 
aging. Chem Soc Trans. 2003;31(2):457–61.

 61. Newman AB, Murabito JM.  The epidemiology of longevity and 
exceptional survival. Epidemiol Rev. 2013;35(1):181–97.

 62. Hjelmborg JB, Iachine I, Skytthe A, Vaupel JW, McGue M, 
Koskenvuo M, et al. Genetic influence on human lifespan and lon-
gevity. Hum Genet. 2006;119:312–21.

 63. Herskind A, McGue M, Holm N, Sorensen T, Harvald B, Vaupel 
J. The heritability of human longevity: a population-based study of 
2972 Danish twin pairs born 1870-900. Hum Gent. 1996;97:319–23.

 64. Skytthe A, Pedersen N, Kaprio J, Stazi M, Hjelmborg J, 
Iachine I, et  al. Longevity studies in GenomEUtwin. Twin Res. 
2003;6(5):448–55.

 65. Dato S, Rose G, Crocco P, Monti D, Garagnani P, Franceschi C, et al. 
The genetics of human longevity: an intricacy of genes, environment, 
culture and microbiome. Mech Ageing Dev. 2017;165(Pt B):147–55.

 66. Brooks-Wilson AR. Genetics of healthy aging and longevity. Hum 
Genet. 2013;132(12):1323–38.

 67. Barzalai N, Suh Y, Atzmo G, Cho M-O. Einstein researchers dis-
cover gene mutations linked to longer life spans. http://wwweonstin.
yu.edu/news/releases/178/einstin-researchers-discover-gene-muta-
tions-linked-to-longer-lif-spans. Accessed 12 Dec 2016. Based on 
Hippocrates’ system of four humours.

 68. Browner WS, Kahn AJ, Ziv E, Reiner AP, Oshima J, Cawthon 
RM, Hsueh WC, et  al. The genetics of longevity. Am J Med. 
2004;117(11):851–60.

 69. Stephensen CB, Kelley DS. The innate immune system: friend or 
foe. Editorial. Am J Clin Nutr. 2006;83(2):187–8.

 70. Rees D, Miles EA, Banerjee T, Wells SJ, Roynette CE, Wahle 
KW, et al. Dose-related effects of eicosapentaenoic acid on innate 
immune function in healthy humans: a comparison of young and 
older men. Am J Clin Nutr. 2006;83:331–42.

 71. Buettner D.  The blue zone solutions: eating and living like the 
World’s healthiest people. Washington, DC: Published National 
Geographic; 2015.

 72. Fairman R, Solon-Biet SM, Sullivan M, Lehmann T. The contribu-
tion of dietary restriction to extended longevity in the malaria vec-
tor Anopheles coluzzi. Parasites Vectors. 2017;10:156. https://doi.
org/10.1186/s13071-017-2088-6.

 73. Solon-Biet SM, McMahon AC, Ballard JW, Ruohonen K, Wu LE, 
Cogger VC, et al. The ratio of macronutrients, not calorie intake, 
dictates cardiometabolic health, aging and longevity in ad libitum-
fed mice. Cell Metab. 2014;19(3):418–30.

 74. Trichopoulou A. Mediterranean diet: the past and the present. Nutr 
Metab Cardiovasc Dis. 2001;11(4 Suppl):1–4.

 75. Willet WC. The Mediterranean diet: science and practice. Public 
Health Nutr. 2006;9(1A):105–10.

 76. Estruch R, Salas-Salvado J. Towards an even healthier Mediterranean 
diet. Nutr Metab Cardiovasc Dis. 2013;23(1):1163–6.

1 Ageing and Longevity

https://doi.org/10.1016/S0140-6736(05)76437-0
https://doi.org/10.1016/S0140-6736(05)76437-0
http://di.org/10.1016/j.atg.2015.01.001
http://di.org/10.1016/j.atg.2015.01.001
http://wwweonstin.yu.edu/news/releases/178/einstin-researchers-discover-gene-mutations-linked-to-longer-lif-spans
http://wwweonstin.yu.edu/news/releases/178/einstin-researchers-discover-gene-mutations-linked-to-longer-lif-spans
http://wwweonstin.yu.edu/news/releases/178/einstin-researchers-discover-gene-mutations-linked-to-longer-lif-spans
https://doi.org/10.1186/s13071-017-2088-6
https://doi.org/10.1186/s13071-017-2088-6


11© Springer Nature Switzerland AG 2019
N. Nagaratnam et al. (eds.), Advanced Age Geriatric Care, https://doi.org/10.1007/978-3-319-96998-5_2

End-of-Life Care in Geriatric Population

Gary Cheuk and Nages Nagaratnam

 Historical Perspective

Over the years there have been striking changes in end-of-life 
situations [1] such as death with dignity, hospice, palliative care, 
right to die, physician-assisted death and euthanasia brought 
about by evolving health systems [1]. End-of-life decisions have 
become increasingly complex [2] and often involve consider-
ation of psychosocial, spiritual, legal or medical factors [3]. In 
the Western world, the principle of individual autonomy and 
informed consent are paramount, whereas in other cultures, the 
community decision-making is the standard [3]. Since the 1970s 
the ‘right-to-die’ movement gained ground and influenced end-
of-life care decisions [4]. There is a range of views on euthana-
sia and assisted suicide. The Netherlands and Belgium legalized 
euthanasia and assisted suicide in 2002 [5]. In Germany and 
Switzerland, assisted suicide is allowed under certain circum-
stances. In France it is against the law [5]. Any constitutional 
right of terminally ill patients to physician-assisted suicide was 
without exception rejected in 1997 by the United States Supreme 
Court [6] and likewise in the Washington v Glucksberg case [7]. 
In five states however doctors are allowed to provide lethal dose 
of medicine to the terminally ill [5]. Australian governments 
continue to resist legalizing euthanasia and assisted suicide [8].

The literature abounds with description of different resus-
citation methods. Expired air respiration had been described 
in the Bible [9], and it was not until 1744 when Tassach 
revived a coal miner by this technique [10]. The American 
Indians introduced smoke and Dutch tobacco fumes into the 
rectum, to stimulate ventilation, and the ancient Chinese 
immersed their dying victims in hot oil baths [11]. In the 

sixteenth century, artificial respiration began and progressed 
with rise and fall of mouth-to-mouth method and ended up in 
1958 with confirmation of the supremacy of this technique 
[12]. Mechanical ventilation using bellows was used in the 
sixteenth century [9], and by the nineteenth century, both 
were abandoned. In 1792 James Curry used electrical defi-
brillation successfully to revive two patients [13]. The his-
tory of cardiopulmonary resuscitation (CPR) evolved over 
many centuries. In 1874 open-chest cardiac massage began 
and gained ascendancy [12]. It was only after the landmark 
paper of Kouwenhoven in 1960 that modern technique of 
CPR [9], an effective means of ventilation, closed-chest car-
diac massage, and external defibrillation of the heart, was 
established [11].

 General Considerations

‘End -life is defined as the time when health care providers 
would not be surprised if death occurred within about six 
weeks’ [14]. End-of-life care not only includes terminal care 
but also, more widely, all conditions that have become pro-
gressive and incurable. Terminal care is care of a person in 
his or her final hours or days before death occurs [15]. The 
Göteborg H70 longitudinal study of ageing and other studies 
showed that those who die between 70 and 85 years of age 
generally were very ill in the months or years before death. 
In contrast, individuals who live more than 85  years were 
seen as what has been described as in ‘physical, social and 
mental vitality or healthy ageing’ [16]. This would suggest 
that the oldest old are generally well with a rapid decline 
compared to the younger who die earlier.

 Profile of People of Advanced Age

Risk factors for institutionalization are many, and a large num-
ber of the oldest old are in nursing home facilities. In a study of 
103 patients aged 90–99 years with an average age of 92 years 
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and a male to female ratio of 1:3, 55% of the patients hospital-
ized were from nursing care facilities, and 45% either lived by 
themselves or with their spouses/relatives who may be their 
carers [17]. For a female aged 90 or over, the probability of 
entering a nursing home is 95% and for men 60% [18]. In a 
retrospective analysis of the profile of people of advanced age, 
Zhao et  al. [19] found that functional and cognitive impair-
ments were higher for those who died around 90 years or older 
(especially women) compared with those who died aged 
85–89 years. Physical impairments and functional limitations 
have a considerable impact on daily life activities. Disability on 
activities of daily living (ADL) and instrumental activities of 
daily living rose from 59.1% before to 85.4% after the age of 
90 and cognitive impairment (Mini-Mental State Examination 
score < 21) from 41.7% to 69.4%, respectively. In spite of the 
close proximity to death, 60.5% and 67% rated their health 
positively [19]. The Danish 1905 cohort study involving 2249 
nonagenarians found that a high disability level, poor physical 
and cognitive performance and self-rated health (especially 
women) predict mortality [20]. Functional and cognitive 
assessments are an important part of the evaluation of the old-
est old. These two studies demonstrated that in the oldest old, 
physical and cognitive disability predicts mortality, and such 
factors as smoking and obesity have little relevance.

Although the rates of chronic disease was high in the oldest 
old, the Newcastle 85+ cohort study found that overall 20%, 
particularly men, had no difficulty with ADLs, but a substan-
tial proportion require 24-hour care at home or nursing home 
[21]. In a Swedish study, the ELSA 85 project, a population-
based survey of 85-year-olds showed the majoirty have good 
functional ability and are low users of health care [22].

 Chronic Conditions and Mortality 
in the Oldest Old

In a review of forensic autopsies in 310 patients aged 
>90 years, the investigators found in 85% death was natural, 
and the more common causes were ischaemic heart disease 
(23%), bronchopneumonia (12%), fractures (9%), acute 
myocardial infarction (8%), cerebrovascular accident (6%) 
and ruptured aneurysm (5%) and in 19% multifactorial. In 
15% the causes were unnatural, and the commonest cause 
was accident [23]. In another clinical and necropsy study of 
octogenarians, nonagenarians and centenarians, the cause of 
death was cardiac (47%), vascular noncardiac (14%) and 
noncardiac nonvascular (39%) [24]. Deaths due to noncar-
diac nonvascular causes increased with increasing age [24]. 
In Australia one-third (seven million) of the population was 
reported as having at least one of the following chronic con-
ditions, asthma, type 2 diabetes, coronary heart disease, 
arthritis, osteoporosis, COPD, stroke and hypertension and 
proportion increased with age [25].

 Critical Ill in the Oldest Old

Studies of critically ill oldest old patients (>90 years) admit-
ted to the intensive care unit (ICU) found that very old age 
was not directly associated with ICU mortality [26]. Death 
occurred predominantly around 30 days after ICU discharge 
though higher compared to younger patients, despite the 
higher risk of dying, ICU care should not be denied to this 
population [26].

 Transition in Place of Care

Data on the oldest old transitions in place of care at end of 
life are scanty. In a recent study [27], the place of residence 
or care of the over 85-year-olds less than a year before death 
and their place of death were examined. It revealed that two-
thirds were living in the community when interviewed less 
than a year before death and less than one-third who had 
lived at home died there. Care homes were the usual place of 
death in the majority of people living there (77% in residen-
tial homes and 87% in nursing homes), and 15% of deaths in 
acute hospital came from care homes [27]. In the United 
States among the people who preferred to die at home, 55% 
died in the hospital [28]. This was largely attributed to the 
practice patterns at the hospital [29].

There have been several studies questioning the quality of 
care in this age group. Rosenwax and colleagues [30] in their 
study found that 96% of the patients (aged <65 to >75 years) 
were admitted to hospital during the last year of life with an 
average of eight admissions. Most of the admissions were 
during the last 3 months of life and 60% died in hospital. In 
the age group 75 years or over, 58% had cancer and 42% had 
non-cancer conditions. Of the patients in their study, 70% of 
those found suitable for palliative care had at least one visit 
to the emergency department [30].

 End-of-Life Decisions

Current demographic findings predict an increase in the 
elderly population, more so the very elderly, and this trend is 
likely to continue. This means there will be greater rates of 
cognitive decline which strongly require increased aware-
ness of end-of-life decisions and advanced care planning 
[31]. Many of the older adults do not give thought as to how 
to handle their end-of-life care [28], and this has led to 
greater reliance on the primary care providers and medical 
practitioners when end-of-life decisions are made [32]. End-
of-life decisions in Australian medical practice involving 
active medical practitioners from all Australian states and 
territories with opportunities to make end-of-life decisions 
had been studied. It was found that medical end-of-life deci-
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sions were made in 30% of all Australian deaths with the 
explicit intention of ending the patient’s life of which 4% 
were in response to a direct request from the patient [33].

With the advance in medical knowledge and technology 
over the past few decades, health professionals are con-
fronted with difficult and complex ethical dilemmas. Prager 
[34] enunciated four principles of medical ethics, ‘to do 
good and don’t do bad’, patients with capacity have the right 
to refuse or consent as to their health needs, concerns about 
the allocation of health-care resources and the respect for the 
sanctity of human life.

Majority of the elderly would like to be involved in the 
choice to influence decisions about their care, place of care 
and cardiopulmonary resuscitation (CPR) [35].. There are 
three situations that may raise ethical issues. Typically the 
ethical issues for the elderly include (i) decision-making for 
those with and without the capacity, (ii) the right to prepare 
advance directives prior to the advent of incompetency and 
(iii) the right to use or refuse life-sustaining technologies [36].

 (i) The incapacitated patient

Standards of substituted judgement, best interests and 
advance directives are three existing methods of surrogate 
decision-making [37, 38]. All of them have limitations [38, 
39]. Substituted judgement requires the surrogate to approxi-
mately match patients’ wishes had he or she were capable of 
making decisions [39, 40] and would have some insight into 
patient’s preferences when patients’ decision-making capac-
ity was intact [39]. The elderly preferred family members  
as surrogate decision-makers [41] who often have difficulty 
in making decisions. It is advantageous if the surrogate  
decision-maker is known ahead and had discussed with the 
patient his or her preferences [42].

To test patients’ preferences by surrogate decision-mak-
ers, Uhlmann et al. [43] in their study found that physicians 
and spouses often did not understand elderly outpatients’ 
resuscitation preferences. In another study neither the physi-
cians nor nurses systematically understood their elderly 
patient’s resuscitation preferences [44]. Hence it is most 
unlikely that surrogate decision-makers will render proper 
substituted judgements [43]. There is convincing evidence 
that the use of substituted judgement has overwhelming 
weaknesses [8, 40, 45].

Best interest standard expects the surrogate to settle upon 
a decision which advances patient’s best interests and which 
is what most sensible people would select [46].. Both substi-
tuted judgement and best interest standards have problems 
because of the practical difficulty in obtaining sufficient evi-
dence of patient preferences [39]. In their interpretation of 
best interests, surrogate decision-makers tend to rely on their 
own religion and values whereas physicians on the clinical 
conditions [47].

In the absence of an advance directive – a living will or a 
power of attorney for health care – the task becomes more 
arduous than many would think. The number of Australians 
aged over 65  years is expected to double and the number 
aged over 85 years is expected to triple by 2040 from 2012 
[48]. 227,300 Australians are diagnosed with dementia 
according to statistics at 2008 [49]. About 45% of the patients 
with dementia are in nursing homes. The progression of 
dementia over many years has been categorized as mild, 
moderate or severe. The clinical picture of Alzheimer’s 
dementia may vary from mild impairment of memory to 
severe loss of intellectual function, and it is the severity of 
the dementia that determines the ability to make competent 
decisions. This means that not everyone with the diagnosis 
of Alzheimer’s disease is severely incapacitated [50] and it 
must not necessarily be presumed that the elderly with 
Alzheimer’s disease is incapable of providing informed con-
sent [51] indent. The physician must determine whether the 
patients’ preserved cognitive abilities are sufficient for him 
or her to make satisfactory discernment in relation to the par-
ticular point at issue [52]. Even in cases of disputable com-
petency, it is important in patients with Alzheimer’s disease 
to distinguish these areas that maintain competency from 
those areas in which they do not [51].

 (ii) Advanced care directives (ACD) allows individuals 
ways to exercise their health-care preferences should 
they become incompetent to make decisions in the 
future. An important aspect of ACD is the issue of deci-
sion-making capacity, that is, the ability to understand 
the nature and consequences of the decision to be made 
and to communicate that decision in some way [31]. 
Another issue is that decision-making should be 
informed, providing factual information and determin-
ing the ability to understand the information provided. 
The general principles governing informed decision-
making for medical treatment or for its refusal also apply 
to ACD [31].

There are two types of directives: (a) instrumental direc-
tives also referred to as living wills or end-of-life instructions 
and (b) proxy directives also referred to as power of attorney 
for health care. The living will is a voluntarily created docu-
ment that declares patient’s intention and signed by the patient 
and witnessed by two adults. The living will not be binding 
unless the physician caring for the patient’s care certifies that 
death is imminent and death-delaying procedures will only 
prolong the dying process [53]. The proxy directive, the dura-
ble power of attorney for health care, is a document where the 
patient can designate a surrogate. The surrogate has the legal 
right and responsibility to make decisions on patient’s health 
care which include initiation and termination of medical pro-
cedures and life support systems, among others [53].  
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Best way to ensure that the patient’s desires concerning medi-
cal treatment will be respected is a combined document which 
includes both a living will and power of attorney for health 
care [54]. An advance directive only comes to effect when the 
individual is incompetent to make health-care decisions and 
the competent individual can change or destroy their advanced 
directive at any time [55].

 (iii) With the availability of advance technologies such as 
mechanical ventilators, kidney dialysis, artificial nutri-
tion and hydration, advance and complex resuscitative 
techniques among others pose serious personal deci-
sions. Patients and physicians are responsible for medi-
cal end-life-decisions.

 Cardiopulmonary Resuscitation(CPR) 
in the Elderly

In the elderly especially those who are disabled and chroni-
cally ill, CPR should not be considered as binding as a final 
endeavour to prolong life whatever the circumstances [56]. 
Age by itself is not an important determinant of the outcome 
from CPR but on other factors such as physical and mental 
function, presence of comorbidities, mechanism of arrest, 
inactivity and dependency among others [57] (Box 2.1). If 
ventricular fibrillation/ventricular tachycardia is the present-
ing rhythm in the elderly survival after out of hospital, cardiac 
arrest is reasonable [58]. In the nonhospital setting, survival 
to 1 month after cardiac arrest is less than 5% with rates con-
siderably lower in the elderly with comorbidities [59].

Very often patients and their families have limited under-
standing of the procedure and overestimate its usefulness [60]. 
Physicians should not presume their patient’s wishes. 
Physicians can decide which patient is for CPR or who is not 
after discussion with the family or surrogate decision-maker 
(Box 2.2) Physicians often do not understand their elderly 
patients’ preferences for resuscitation [43] and do not  

routinely discuss CPR with their elderly patients [60]. 
Physicians should communicate and document the usefulness 
of CPR in the event of cardiac arrest which should be regularly 
reviewed especially if there is a change in the patient’s clinical 
status [56, 57]. Elderly patients’ wishes regarding resuscita-
tion have been found to be inconsistent [57, 60]. Many want 
CPR, others would want only comfort care especially the very 
sick inpatients [61], and still others those with severe conges-
tive heart failure do not want to be resuscitated [62]. In one 
study less than quarter of the patients had discussed prefer-
ence for CPR with their physicians, and in those who had not 
discussed their preferences for resuscitation, 58% were not 
interested in doing so, and 25% did not want resuscitation 
[63]. In terminal illness CPR is not indicated [64].

 Artificial Nutrition and Hydration

One of the most difficult decisions to make by the physician 
and family members is the decision about artificial nutrition 
and hydration. Artificial nutrition and hydration constitutes a 
form of medical care [65]. Severely demented patients need 
only care to make them comfortable. Although bioethical lit-
erature argues that feeding tubes are not mandatory [66, 67], 
some families will entreat or demand life-sustaining treat-
ment like placement of feeding tubes. Some surrogate deci-
sion-makers and family members because of their religious 
beliefs or other personal reasons, dictate that sustenance 
must never be withheld [68, 69]. In patients with advanced 
dementia with difficulty in swallowing or refusal of food or 
water by mouth, the decision sometimes is made to insert a 
feeding tube [70], and the use of percutaneous endoscopic 

Box 2.1. Indicators of Poor Outcome of CPR in the 
Elderly
Underlying medical condition
Comorbidities
Mechanism of arrest
Physical disability and mental impairment
Inactivity and dependency
Homebound

Information source: Gordon and Hurowitz [56], 
Beer [57]

Box 2.2. Physician’s Role in CPR in the Elderly
Physicians can decide which patient is suitable for 

CPR or who is not.
Physicians’ decision to resuscitate or not to should be 

made after discussion with family or surrogate 
decision-maker.

In the vulnerable elderly patient, physicians should 
estimate, communicate and document the useful-
ness of CPR in the event of cardiac arrest.

Should discuss with older patients and recognize their 
decision-making capacity.

Should where appropriate to share responsibility for 
decisions.

Resuscitation status should be regularly reviewed more 
so if there is a change in the patient’s clinical 
status.

Information sources: Gordon and Hurowitz [56]; 
Beer [57]
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gastrostomy (PEG) tubes has increased in frequency. Many 
opt for feeding tubes with the belief it will prolong life and 
prevent aspiration. Feeding tubes do not solve the problem of 
aspiration pneumonia because often patients inhale their own 
saliva and medical evidence questions whether feeding tubes 
improve the quality of life or even prolong life [71]. However, 
the decision-makers have to justify that continuing treatment 
will only add to the patient’s ordeal and decidedly override 
whatever gain he or she may derive from continued life. 
Rarely subcutaneous fluids (hypodermoclysis) may be tried 
for patients with severe symptomatic thirst [64].

 Intercurrent Illnesses

It is ethically appropriate not to treat intercurrent illnesses in 
this group of patients except with measures required for com-
fort [72]. The handling of intercurrent illness in this category of 
patients should be made prospectively before the onset or threat 
to life [72]. It is not uncommon for family members or surro-
gate decision-makers to strongly request or demand that the 
severely demented patient in the aged care facility is hospital-
ized for treatment of the intercurrent illness, intensive care and 
resuscitation. Rather than delegate the responsibility to relative 
and surrogates, the chronically ill patient should be encouraged 
to determine their treatment, for example, by advanced direc-
tives [73] and physician-patient discussions [74]. It is not 
unusual for spouses to overestimate patients’ preferences [43]. 
It will be more appropriate to have earlier and more complete 
discussions of a broad range of options for the care of patients 
at the end of life [75]. It is not an uncommon practice in inten-
sive care units to withhold or withdraw therapy in patients who 
are unlikely to survive [76]. It has been advocated that a num-
ber of factors should be considered before a decision to with-
hold or withdraw therapy is made, factors such as medical 
comorbidities, pre- and post-ICU quality of life, families’ 
wishes and predicted mortality [76]. Morphine and other opi-
oids are used only for specific conditions to relief pain or short-
ness of breath [64]. General nursing should be strictly adhered 
to and includes regular attention to general hygiene and mouth 
care, bowel and bladder care and use of pressure-relieving 
cushions to prevent skin breakdown [64].

 Palliative Care

Palliative care is an active care that improves the quality of 
life of patients and their families confronted by life-threaten-
ing illnesses through control of pain and social, psychologi-
cal and spiritual problems [15]. Palliative care services 
should embrace the needs of a wide spectrum of patients, 
those with multiple chronic symptoms, increasing frailty 
[77] and other physical, psychosocial vulnerability, and spir-
itual problems [15, 78, 79]. It should be available in all set-

tings and at any point from diagnosis through to death and to 
all patients regardless of age, diagnosis and location [80].
The Ontario Coroner stipulated four conditions that has to be 
satisfied for palliative care interventions to be legal, the care 
intended solely to relieve suffering, administered in response 
to suffering or signs of suffering, it must be appropriate with 
that suffering and it cannot be a deliberative infliction of 
death, and documentation is essential with progressive 
increase in the doses [64].

Clinical Relevance
Older patients and their families should be made to 
understand their preferences in making and acting on 
the decisive issues.

Typically the ethical issues for the elderly include 
decision-making, to prepare advance directives and the 
right to use or refuse life-sustaining technologies [36].

The physician must determine whether the patients’ 
preserved cognitive abilities are sufficient for him or 
her to make satisfactory discernment in relation to the 
particular point at issue.

There are two types of directives: (i) instrumental 
directives also referred to as living wills or end-of-life 
instructions and (ii) proxy directives also referred to as 
power of attorney for health care.

Standards of substituted judgement, best interests 
and advance directives are three existing methods of 
surrogate decision-making [38].

Medical end-life-decisions may include non-treat-
ment decisions, withholding or withdrawing parenteral 
hydration and nutrition, relieving pain and the use of 
drug that might shorten life.

In the elderly especially those who are disabled and 
chronically ill, CPR should not be considered as bind-
ing as a final endeavour to prolong life whatever the 
circumstances may be [56].

Artificial nutrition and hydration constitutes a form 
of medical care [65], and severely demented patients 
need only care to make them comfortable.

Decision-makers have to justify that continuing 
treatment will only add to the patient’s ordeal and 
decidedly override whatever gain he or she may derive 
from continued life.

It is ethically appropriate not to treat intercurrent 
illnesses in this group of patients except with measures 
required for comfort [72].

The handling of intercurrent illness in this category 
of patients should be made prospectively before the 
onset or threat to life [72].

Palliative care services should include a wide spec-
trum of patients [77].
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 Multiple Choice Questions (MCQs)

 1. In an incapacitated patient, the following are true, except:
 A. An advance directive only comes to effect when the 

individual is incompetent.
 B. Patients and physicians are responsible for medical 

end-of-life decisions.
 C. It is appropriate not to treat intercurrent illness in 

severely demented patients.
 D. In advanced dementia, feeding tubes do solve the 

problem of aspiration pneumonia.
 2. The following are indicators of poor outcome of CPR in 

the elderly, except:
 A. Mechanism of arrest.
 B. Physical disability and mental impairment.
 C. Age is an important determinant.
 D. Presence of co-morbidities.

Answers to MCQs
 1. D
 2. C
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 Historical Perspective

Elderly abuse is known to occur for more than a thousand 
years. The ancient Romans and Greeks and conditions in 
the mediaeval period recorded that old age was gloomy, 
and intergenerational support was unpredictable and was 
severely influenced by economic conditions [1]. Hence in 
mediaeval times, the common advice to older persons was 
not to pass their assets to their children too early to avoid 
abuse [1]. The lives of England’s elderly did not improve 
even after the development of the Poor Laws and work-
houses [1]. The first record of elderly abuse was made by 
British scientists in 1975 who referred to ‘granny battering’ 
in their journals [2]. In the United States the National Elder 
Abuse Incidence Study in 1996 revealed that over half a 
million Americans over the age of 60 years were victims of 
elderly abuse [2].

 General Considerations

Elderly abuse has been defined as acts directed towards the 
elderly that results in physical, psychological, sexual abuse 
and financial exploitation [3] or acts of omissions such as 
neglect. Elder abuse is a widespread problem [4], and the 
elderly are particularly prone to abuse and is increasing with 
the growing elderly population [5]. As many as 2.5 million 
older people in United States are abused each year [6], and 
approximately 1 to 2 million Americans aged 65 or older 
have been abused or neglected [7]. In a review of medical 
records of veterans, the prevalence of elder abuse/neglect 
was higher in the 80 years and older and in Caucasian and 

African American veterans [8]. It frequently goes unrecog-
nised, and there is a lack of awareness of the problem, and 
even when detected the management can be difficult. A 
research study in the community in the inner London 
Borough of Tower Hamlets revealed 84% of general practi-
tioners had a case of elder abuse [9]. In another Scandinavian 
report, 25% of the general practitioners were aware of 
patients subjected to verified or suspected elder abuse [10]. 
About 4% of Australian nurses and little more than half of 
Canadian nurses had knowledge of some form of elder abuse 
[11]. Although nurses are able to recognise situations of 
elder abuse, they are reluctant to act, and this has been attrib-
uted to the lack of confidence and knowledge [12]. Women 
are at higher risk of abuse than men [13]. Highest prevalence 
have been reported from developed countries with Spain 
having 44.6% and lower estimates from 13.5% to 28.8% 
from developing countries [14].

It is only a little over a decade that it is recognised, and its 
significance confirmed as a social, medical and legal prob-
lem in Australian communities [15]. It has generally been 
estimated, both in Australian and overseas studies, that 
around 3–5% of the people aged 65  years and over suffer 
from some type of abuse [16, 17]. The overall prevalence 
estimated in Western Australia is 0.58% [18]. Elder abuse is 
associated with increased mortality [19].

 Risk Factors

One in four vulnerable elders are at risk of abuse and only a 
small proportion of them are detected [20]. Risk factors asso-
ciated with vulnerability among older persons include age-
ing, poor health, impaired cognition [4, 22] and lack of 
family, financial and community support. Other risk factors 
include dependency [23], social isolation, substance abuse, 
faith-based factors [24], alcohol abuse and history of domes-
tic violence [4]. Elder abuse most commonly occurs in 
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 residential and institutional settings, and those responsible 
are known to the victim [25] (Box 3.1). The elderly are often 
abused by the people with whom they live [6]. Abusers are 
most often family members, and some 90% are committed 
by a family member [22] including spouses, son, daughter, 
brother or friend and should be seen in the context of domes-
tic violence. This often extends from psychological neglect 
to physical violence and causes an enormous burden of suf-
fering. Dependent elders are particularly susceptible to mis-
treatment [23]. According to Vida et al. [26] in a retrospective 
review, found that certain situations indicated a higher risk 
and in their findings included situation of living with non-
spouse family, friends or other non-supervised setting. They 
also recorded widowhood, divorce or separation correlated 
with abuse. Clinician’s reluctance to report victims and their 
lack of awareness of warning signs are factors for underre-
porting [27]. Although the reports of elder abuse to official 
agencies have increased, only 2% of the reported cases are 
by physicians [28].

 Types of Abuse

Two basic types have been recognised, abuse and neglect. 
The former is an act of commission with active involvement 
of the abuser, and the latter, neglect, is used as a general label 
for acts of omission with only a passive involvement of the 
abuser [29]. The National Centre on Elder Abuse [7] recog-
nises seven types of abuse, namely, physical, financial, psy-
chological, sexual, social, violation of basic rights and 
neglect.

Physical abuse
Physical abuse can take various forms such as inflicting pain 

and injury and includes hitting, slapping, pushing, burn-
ing, extreme forms of restraint and sexual assault. It also 
includes the inappropriate use of restraints or confine-
ment and drugs [30].

Financial abuse
This may include misuse or misappropriation of the elderly 

person’s material, for example, property, money and valu-
ables [31].

Psychological abuse
Psychological abuse has a wide spectrum from verbal insults 

and humiliation to that of violence, isolation and depriva-
tion [31].

Sexual abuse
Any sexual activity such as involving sex acts, viewing sex 

acts or disrobing where the elderly person has not given 
consent or incapable of giving consent is sexual abuse [30].

Violation of basic rights
Older persons have the right to care, participation, indepen-

dence, dignity and self-fulfilment [32].
Neglect
Neglect includes abandonment and failure to provide ade-

quate food, shelter, clothing and medical or dental care 
and also prevention of others to provide such care [31]. 
When a caregiver deliberately or wilfully abdicates his or 
her duty-bound commitments towards the older persons, 
it is active neglect [28]. When the caregiver un-wilfully 
fails to provide [28] due to ignorance concerning accepted 
caregiver procedures, it is passive neglect.

 Identification of Abuse

Awareness of the risk factors and clinical manifestations [27] 
and a high degree of suspicion will provide early detection of 
elder mistreatment. Special attention to ‘hidden’ signals and 
certain situations may signal high risk [26]. Injury out of pro-
portion to explanation given may signal elder abuse [25, 32]. 
Avoiding confrontation [33], carer’s or relative’s defiance of 
outside intervention, averse to leave older person alone with 
health professional and increased dependency on the carer of 
elderly victim or the perpetrator [27] for example, cognitive 
impairment, stroke; alcoholism, drugs [35] , substance abuse 
[34] mental illness make them more susceptible[23] should 
raise suspicion of abuse.

 Clinical Evidence

 1. Physical mistreatment – injuries [36] (bruises, burns, 
cuts), bed sores, unusual fractures, marks on wrists 
(restraint), implausible explanation for injuries [33], etc.

 2. Psychological mistreatment – sudden changes in behav-
iour, fear of speaking for oneself or in the presence of 
caregiver, fear, shame and embarrassment [36]

 3. Financial mistreatment – material abuse, changes in will, 
large withdrawals or closing of bank accounts [35]

 4. Health status [21] – alcohol and history of domestic vio-
lence [4]

 5. Carer behaviour – threatening remarks, aggressive behav-
iour, attitude of indifference, problems with alcohol and 
drugs [35]

Box 3.1. Risk Factors
Ageing, poor health and impaired cognition [4, 22].
Lack of family, financial and community support.
Other risk factors include dependency [23].
Social isolation, substance abuse, faith-based factors 
[24], alcohol abuse and history of domestic violence [4].
Most commonly occurs in residential and institutional 
settings [25].
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 Screening and Intervention

Screening is the most important of the primary intervention 
strategies for the detection of elder abuse [37]. This is fol-
lowed by thorough abuse assessment, and there are several 
screening tools [38] and techniques available. The Elder 
Assessment Instrument (EAI) is suitable for all clinical set-
tings [22]. Fulmer et  al. [39] composed and validated the 
EAI, a 41-item screening tool comprising 7 subscales. A 
detailed history, thorough physical examination, appropriate 
laboratory tests and radiological assessment are essential [5] 
. The specific type of abuse and issues of safety and vulner-
ability are identified [22].

In Australia according to the Aged Care Act 1997, manda-
tory reporting for elder abuse only applies to provide residen-
tial aged care of incident of alleged or suspected reportable 
assaults. The latter refers to any unlawful sexual contact with 
a resident of an aged care home or unreasonable use of force 
on a resident of an aged care home [40]. Intervention strategies 
can take a wide range of services. Specific interventions noted 
are respite care, advocacy and counselling services [41]. 
Intervention appropriate for addressing the problems arising 
from abuse may include one or more of the following actions: 
(i) Once suspected elder mistreatment should be reported to 
adult protective services [4, 42], (ii) the need for crisis inter-
vention, (iii) clinical strategies to stop abuse include moving 
the victim into hospital, nursing home and care facility [8], 
and (iv) decreasing the stress of caregiving and other family 
stressors in less acute cases [42]. (Algorithm 3.1).

 Efforts to Respond to and Prevent  
Elder Abuse

These include (i) caregiving support, (ii) psychological support 
for the abused, (iii) self-help groups, (iv) mandatory reporting 
of abuse to authority, (v) safe houses and emergency shelter 
and (vi) help lines to provide information and referral [43].

 Short Answer Questions(SAQs)

 1. List five types of elderly abuse.

Answers to SAQ
 1. Physical, financial, sexual, neglect and psychological

Clinical Relevance
Risk factors associated with vulnerability among 
older persons include impaired cognition, poor health 
and lack of family, financial and community support 
[4, 22].

Abusers are most often family members [22].
Abuse can be physical, financial, psychological, 

sexual, social or neglect [7].
The primary care physician is in a unique position 

to detect abuse for he has a long-standing relationship 
with the patient and knowledge of present and past 
medical problems.

Elder abuse is often difficult to detect without obvi-
ous signs of physical injury.

Physicians and other professionals should have the 
knowledge, awareness as well as a high index of suspi-
cion of abuse and increased diagnostic vigilance.

Physicians and other professionals should have 
knowledge of the various forms and indicators of 
abuse.

Screening is the most important of the primary 
intervention strategies for the detection of elder abuse 
[38] followed by thorough abuse assessment.

Intervention strategies involve a wide range of 
services.
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No

Yes

Yes 

None

No

Yes

No

High index of
suspicion

Seek assistance and co-ordination
between agencies, Community
care workers, Aged Care
Assessment Team and General
Health Services

Screening
and
preliminary
assessment

Clinical evidence of physical,
psychological, financial mistreatment;
Health status (nutrition deprivation);
physical and cognitive impairment,
carer behaviour-SIGNS of Abuse or
Neglect

Emergency
issues?

Hospital; Nursing
Home; Care Facilities;
Obtaining court order

Mentally
incapacitated?

Intervention
(multi-disciplinary
approach)
Strategies:**
advocacy and
guardianship
Family Respite care
Health Services
Emotional and
Physical support

Guardianship
Legislative and Law
enforcement agencies
educational interventions
counselling

Further assessment
to address: cognitive status
social and financial
issues access; safety
health status

Algorithm 3.1 Screening of patient suspected of being abused. 
Special attention to ‘hidden’ signals and certain situations may signal 
high risk [26]. Vide identification of abuse (above). (Sources of infor-

mation: Elderly Crime Victims Resource Center [35], Australian 
Society of Geriatric Medicine [44], The Merck Manual of Geriatrics 
[45],** James [46], Mills [47], Wolfe [48])
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 Multiple Choice Questions (MCQs)

 1. The following is related to elderly abuse are true, except:
 A. Abusers are most commonly family members.
 B. Relatives’ defiance of outside interference is a hidden 

signal of abuse.
 C. Many professional do not find it difficult to compre-

hend sexual abuse as a form of violence where elderly 
people are involved.

 D. Elderly men spouses are abused twice as often as 
elderly wives.

 2. The following are ‘hidden signals’ in the identification of 
elder abuse, except:
 A. Injury out of proportion to explanation given.
 B. Increased dependency.
 C. Abusers are not financially dependent on the victim.
 D. Carers’ defiance of outside intervention.

Answers to MCQs
 1. C
 2. A
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Decision-Making Capacity and Consent 
in the Older Adult

Gail Jamieson

 Historical Perspective

It is well known and documented that during the times of the 
Egyptian civilisation and that of the Greeks and Romans, 
physician-directed intervention had to have prior approval 
from the patient, but the principle of consent is relatively 
new [1, 2]. The Ottoman judges had consent documents 
called riza senedi which were physician-patient contracts 
which protected the physician if the patient died, but it is not 
clear whether the patient was properly informed or not [3]. 
The contracts, which related to Islamic law rather than to 
modern civil law [3, 4], divided medical history in relation to 
terms ‘information’ and ‘consent’ into three epochs. The first 
is from 500 years BC to the nineteenth century AC, when 
formal consent was not required. 1957 marked the introduc-
tion of the term ‘informed consent’. Historically it is due to 
the developments in healthcare law and ethics that influenced 
the origin of the doctrine of informed consent and the origins 
of the concept of decisional capacity [5].

Life expectancy is increasing, and this trend will con-
tinue. Worldwide many are living to their 80s and 90s [6], 
and those living to a 100 have doubled [7]. Age is the most 
important risk factor for cognitive impairment [8, 9], and as 
the percentage of population of older adults increase so will 
the number of people with impaired cognition. In dealing 
with older adults with cognitive impairment, the question of 
capacity to make decisions in various areas of their lives will 
arise due to any condition or treatment [10]. There is a greater 
risk of older adults making errors in complex decision-mak-
ing due to decline in their cognitive abilities [11]. The major 
areas that this becomes a practical issue for the physician are 
with regard to medical and dental consent (including 
advanced care planning) and lifestyle decisions (including 
services and accommodation). In addition, the physician is 
frequently asked by their legal colleagues to assess an older 
person’s capacity to make financial decisions and execute 

legal documents (enduring guardian and power of attorney 
appointments, making of a will or entering into a contract).

 General Consideration

The terms competency and capacity are frequently used 
interchangeably [12, 13], and it is important to have an 
understanding of these terms and how they are being used 
when interpreting literature as well as clinical and legal 
reports. Historically, decision-making capacity is clinically 
determined by physician’s assessment, whereas competence 
and incompetence are legal designations, determined by the 
courts [14, 15]. Capacity denotes a person’s ability to under-
stand, maintain and communicate, appreciate and manipu-
late information [13] in order to come to a decision in the 
context of making a specific choice. It refers to the process of 
decision-making. Competency is a legal judgement often 
informed by an assessment of capacity, as to whether a per-
son has a legal right to make his or her own decisions [16]. 
As this chapter is aimed at clinicians, the term capacity will 
be used throughout.

Capacity to make one’s own decisions is fundamental to 
the ethical principle of respect of autonomy [17–20], and an 
adult is presumed to have capacity until proven otherwise 
[21]. There are a number of situations in which capacity can 
be impaired, and the elderly are a high-risk group. Physicians 
working in aged care must therefore be skilled in evaluating 
the possibility of impaired decision-making capacity in their 
patients [12] and be able to document their assessment and 
how conclusions were derived [14]. During this process they 
need to identify any ways to potentially enhance a person’s 
capacity. A clinician needs to balance respect for autonomy 
with a duty to protect, ensuring patients do what is in their 
best interests and are not denied treatment and protection due 
to a disability (e.g. refuse treatment or care because they 
have no insight into their illness or how that affects their 
function).
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Capacity can fluctuate over time depending on a person’s 
mental state, which can vary for a variety of physiological 
and psychological reasons [22]. Thus capacity is not a fixed 
state [23]. Any diagnosis or treatment that compromises 
mentation may be associated with impaired capacity, for 
example, dementia, delirium and stroke, as well as anxiety, 
depression and psychosis. Lack of insight amongst psychiat-
ric patients is thought to be a strong predictor of lack of 
decision- making capacity [14]. A diagnosis or score on a 
particular test does not equate to impaired capacity. It rather 
alerts to the fact that there could be impairment, and this 
needs to be evaluated if there is concern regarding a particu-
lar decision that needs to be made in relation to the person. 
Normal ageing is frequently associated with less flexible 
thinking and declining retrieval memory, but it is unlikely to 
affect decision-making capacity. The situation in which the 
decision is being made can also influence capacity. For 
example, a person may be able to make a decision in a non-
threatening environment, but be unable to do so if there is a 
lot of conflict surrounding the decision (deciding where they 
should live when adult children are in conflict over this).

There are a number of different types of decisions that the 
physician may be asked to assess an older person’s capacity 
to make. These include medical and dental consent, making 
of advanced directives, lifestyle (e.g. general living arrange-
ments, accommodation, services) [24, 25] as well as legal 
and financial (e.g. managing financial affairs, giving power 

of attorney, making a will). In view of the fact that capacity 
is decision specific, an assessment of incapacity in one area 
cannot be extrapolated to another Fig 4.1.

 Determining Decision-Making Capacity

It is vital to keep in mind that capacity is not an all-or- nothing 
phenomenon. It is decision specific [27] and there are a 
 number factors which may affect a person’s capacity (Box 
4.1). Law and ethics have agreed that in order to have capac-
ity, a person requires the following [28]:

 1. Understanding  – the need to comprehend information 
given about a particular issue.

 2. Appreciation – the ability to see how the particular prob-
lem relates to themselves and their own particular 
situation.

 3. Reasoning – the ability to recognise options, and the con-
sequences of those various options (i.e. appreciate risks 
and benefits), and to show logical, rational thought pro-
cesses in coming to a decision.

 4. Ability to communicate their decision  – verbal or 
non-verbal.

 5. These basic principles are applied to all types of deci-
sions, from informed consent to medical treatment, man-
aging finances or making of a will (Box 4.1).

Capable

High

Low

Uncomplicated Conflictual
or Complex

Shulman (2005)

Incapable

Increased Complexity

Level of
Cognition
or
Emotional
Stability

Cognition, Emotions and Situation-Specific Capacity

Situation Complexity

Fig. 4.1 Cognition, emotion 
and situation-specific 
capacity. (Reproduced with 
permission from Shulman 
et al. [26])
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 Conducting the Assessment

Assessing someone’s capacity to make a decision is essen-
tially an assessment of the person’s thought processes in 
coming to a particular decision and integrating that with 
information gathering regarding the decision, circum-
stances of that decision and the person themselves. This 
enables a clinical judgement as to the person’s capacity to 
be made. Documentation of all these components is 
important.

Firstly, the specific decision for which capacity is to be 
assessed has to be determined (i.e. answer the question 
‘capacity to do what?’). Clarification is obtained by inter-
viewing the agency or person requesting the assessment. 
This is followed with a review of the individual’s under-
standing of the reason for visiting the doctor. The person 
must be told the purpose of the evaluation if they are not 
aware, and any relevant information to making an informed 
decision about the task needs to be conveyed to them [29].

The assessment should be done face-to-face [28], and it 
is useful to begin with general conversation, (which can 
provide significant clinical information), before moving 
onto a more structured interview, so as to put the person at 
ease. The framework for more directed questions is built 
around the four components required for a person to have 
capacity (understanding, appreciation, reasoning, commu-
nication), as well as exploring the factors that are known to 
affect capacity (in relation to the decision itself, the circum-
stances of the decision and the person). Comment should 
be made as to any things that could be made to enhance a 
person’s capacity in a particular situation (e.g. providing a 
nonthreatening environment, explaining things in a quiet 
setting, with no distractions or in the morning before issues 
of fatigue set in). Although there are no widely accepted 
standardised instruments for capacity assessment [30], 

published question sets are readily available and include 
simple questions that can be used to guide clinical assess-
ments [31–33].

The components of a capacity assessment should include 
the following.

 1. Overall Assessment of Cognitive Ability and Mental 
State
As already stated a diagnosis or score on a specific test 

does not equate with someone having capacity or not; 
however it is a predictive factor, and doing an overall 
assessment of cognition allows you to identify cognitive 
deficits that need to be specifically addressed during the 
rest of the assessment. Other aspects of mental state exam-
ination need to be assessed to identify any mood distur-
bance, anxiety, phobias and delusional ideas that may 
affect the persons thought processes regarding a particular 
decision.

A Standard Cognitive Test (e.g. MMSE, MoCA, 
Addenbrooke’s cognitive assessment) should be performed 
followed by more in-depth testing of specific areas involved 
in decision-making such as language, attention, memory and 
frontal lobe function (initiation, planning, organisation). 
Areas specific to the issue at hand also need to be explored in 
more depth – e.g. arithmetic and value of money if the ques-
tion is around ability to manage finances.

In addition to the score on a test, it is useful to make a 
comment on the way the person approaches the test and how 
they come up with answers (e.g. were their thought processes 
slow or fast, did they approach tasks in an ordered logical 
way or disordered). Any degree of dysphasia needs to be 
explored to ensure further communication with the patient 
during the assessment is tailored to the patients’ needs.

Multiple formal capacity assessment tools have been devel-
oped in an endeavour to enhance the reliability and validity of 
capacity evaluations including the Hopkins Competency 
Assessment Test (HCAT) [34], Aid to Capacity Evaluation 
(ACE) and MacArthur Competence Assessment Tool (MacAT) 
[30], amongst others. As with standard cognitive assessment 
tools, capacity tools do not give a definitive answer, however, 
they can be a useful adjunct in circumstances where there is 
disagreement amongst professionals or in matters that are to 
be referred to the courts [12]. While they all have their limita-
tions, they are also a useful reference for the clinician to guide 
relevant questions and how they should be asked. In addition 
detailed neuropsychological testing is helpful if there is still 
uncertainty as to a person’s capacity. This may arise, for exam-
ple, when a person performs well on assessment tools, but 
their decisions do not appear to be congruent with social 
norms.

Box 4.1. Factors Affecting Capacity Specific to the
 1. Decision itself (e.g. complexity, risks, 

consequences)
 2. Circumstances in which the decision is made (e.g. 

conflict, dependency, presence of supports)
 3. Person themselves (e.g. underlying illness causing 

temporary or fluctuating impairment of decision- 
making processes, emotional state, own values and 
beliefs)

Consequently all these things need to be taken into 
account when performing a capacity assessment.

4 Decision-Making Capacity and Consent in the Older Adult
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 2. Semi-Structured Interview
The goal of this is to assess the four basic skill require-

ments for capacity in relation to the particular issue [13, 28].

 I. Understanding
This involves establishing the person’s understanding 

of the facts (This is influenced by language skills, mem-
ory, attention and processing speed) [36]. Any additional 
facts relevant to the issue need to be disclosed, for exam-
ple, in the case of consent to medical treatment informing 
the person of their options, risks and benefits of each, as 
well as that of no treatment. Reassessment of their under-
standing can follow by asking them to explain things back 
in their own words. Mere repetition of what was said does 
not imply understanding.

 II. Appreciation
An understanding of the person’s insight into their 

 illness and functional status needs to be sought, and their 
ability to see how that impacts on the particular decision. 
Can they personalise the issue? (comprehension, abstract 
reasoning, insight and delusional ideation contribute to 
this skill) [36].

Does the person understand how the issue relates 
 personally to them? For example, if they do not believe 
that they have an illness, they will not be able to make 
informed decisions around management. If delusional 
ideas, such as medication is poisonous, are driving their 
decision to refuse to take their diabetic medicine, then 
again they do not appreciate their situation.

 III. Reasoning
The person’s choice and views need to be elicited, as 

well as how they came to those explored. They need to 
demonstrate logical and rational thought processes in 
coming to a particular choice. (This is influenced by 
memory and executive functions – abstract reasoning, 
concept formation, problem solving and ability to shift 
set.) [36].

Why did they choose one option over another? Are 
they consistent in their choices and views? Open-ended 
questions should be used initially; however more spe-
cific questioning for clarification, especially if the per-
son has significant cognitive impairment, often needs to 
follow.

 IV. Communication
The person’s ability to express preferred choice. This 

may be by verbal or non-verbal means [13].

 3.  Factual Corroborative Information
Without the facts surrounding the decision, you cannot make 

a judgement regarding the person’s capacity. It is essential to 
establish if the person’s reporting of the ‘facts’ is accurate. For 
example, with regard to medical and lifestyle decisions, you 
need to check the person is functioning as they report. When it 

comes to such things as financial issues and making of wills, it 
is relevant that they have some idea of what their estate contains 
and who their family members are. It’s important to establish 
whether all the complexities of their situation have been relayed.

Corroborative information, including relevant history of 
events that may indicate cognitive impairment is present, is 
important. For example, lack of follow through with plans indi-
cating frontal lobe dysfunction, frequent presentations to law-
yers with change of instructions (with no clear explanation) 
would raise doubt as to the persons capacity around that issue.

In making a final judgement on capacity, all this informa-
tion is integrated with the context in which the decision is to 
be made [28], as the threshold for capacity to make a particu-
lar decision will vary depending on issues related to the three 
factors outlined in Box 4.1 (i) the decision (e.g. degree of risk 
associated with it), (ii) the circumstances (e.g. complexity of 
persons affairs, presence of any conflict) and (iii) the person 
(e.g. underlying values and beliefs).

For example, a person may be able to consent to medica-
tions but be unable to consent to a limb amputation (as they 
are unable to understand the risks and appreciate how it will 
affect their future function, e.g. ability to live at home). A 
person with a simple estate may be able to make a will, 
whereas someone with the same degree of cognitive impair-
ment but a more complex estate may not. That is the thresh-
old for having capacity is higher in high-risk, complex 
situations (Fig. 4.1).

 Writing Up the Assessment

When writing up the assessment, keep in mind the principles 
of the four basic skills required for capacity (understanding, 
appreciation, reasoning, communication), as well as the fac-
tors that can influence capacity (specific to the decision, the 
circumstances and the person) [28].

It is imperative only to make a judgement in areas that have 
specifically been addressed. For example, if someone has been 
reviewed regarding their ability to consent to medical treat-
ment, the outcome of this assessment cannot be extrapolated 
to management of finances. If another issue is brought up after 
the consultation then another appointment needs to be made to 
address that specific issue.

Explaining how the conclusion was arrived at is vital. In 
other words the clinician’s reasoning needs to be evident to the 
reader. It is often helpful to record relevant examples of the 
actual questions the patient had been asked, as well as their 
responses [12]. If you are using historical events or the per-
son’s behaviour or presentation as evidence, this needs to be 
explained explicitly (e.g. not maintaining basic personal 
hygiene over the last 6 months despite agreeing that this is a 
problem and promising to address it by accepting supports 
indicates an inability to follow through with tasks). Observation 
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and comment on factors that may have impacted on the per-
son’s performance and participation in testing should be noted, 
as well as how these could potentially be modified to enhance 
a person’s capacity. For example, if they have any physical 
deficits such as poor hearing and vision, fatigability or emo-
tional issues, including interpersonal relations, impacting their 
decision-making ability.

 Practical Problems Encountered

 Dysphasic Patient

This can be an issue after a stroke, as well as with progres-
sion of neurodegenerative diseases. Conventional assess-
ments are highly language oriented and do not give an 
accurate picture of a dysphasic patient’s ability. Making an 
assessment can be very challenging in these circumstances. 
Until guidelines for reliable criteria are established, the 
 clinician should assess the patient in a global way and not 
just on one aspect of the patient’s symptomatology [35]. 
This includes careful observation of their behaviour and 
responses to varying situations, which can then be 
 interpreted. Any limitations to the assessment need to be 
explicitly relayed.

 Unco-operative Patient

There is no full proof way of getting around the unco- 
operative patient. There may be any number of reasons why 
they are unco-operative, and an attempt to understand these 
is imperative. It may be that they believe that they do not 
have a problem and cannot see the point of testing, or that 
they feel vulnerable and are frightened as to the conse-
quences of participating and having, what they view, as an 
‘adverse finding’. Often if given time, an opportunity to 
build up a sense of trust and to allay any unfounded fears, the 
patient will agree. Explaining to the person that the idea of 
an assessment is also to find out their strengths to guide how 
they can be used to overcome difficulties is helpful. If the 
situation is urgent and the risks to the patient deemed high, 
explaining to them that an assessment will need to be made 
anyway, and it is better for them to participate in the process 
to ensure they can have their say can also increase co- 
operation, even if only partially.

 Informed Consent

It is required by law to obtain informed consent from patients 
before commencing treatment [12]. The doctor must ensure 
that all decisions made complies with the patient’s interests 

[22] especially those who are vulnerable. Informed consent 
is a legal transaction that incorporates the individual’s right 
to make autonomous decisions in medical settings [36]. It is 
a process of communication between the physician and 
patient regarding treatment plans, and capacity is only one of 
the components of informed consent.

Legitimate informed consent can only be obtained if three 
conditions are met [37]. Firstly the person has to have the 
capacity to make the decision [15, 34], secondly the person 
must be provided with adequate information about the issue 
[29] and understand the medical procedure proposed and 
thirdly they must be free to choose without pressure.

There are many interactions between physician and 
patient for which consent is implied, rather than explicitly 
given. Implied consent refers to consent being granted by 
gestures, signs, actions (or inaction) and statements that are 
construed as agreement, for example, holding out an arm to 
have blood pressure taken.

 What to Do When a Person Lacks Capacity

Clearly it depends on the significance and urgency of what the 
particular issue is. Laws surrounding various types of deci-
sions in each state differ in detail but are similar in principle.

In all situations the first step is to identify and address any 
reversible factors that may be contributing to the impair-
ment. For example, in the case of a delirium, treat and wait 
for resolution. If there is conflict or stressors that can be 
addressed, attempt to resolve these and then reassess the 
patient’s capacity.

Once it is clear there are no reversible factors, or the deci-
sion needs to be made prior to factors being able to be 
reversed, then the course of action will depend on the type of 
decision.

 (i) Medical
In a medical, emergency treatment can be provided 

without consent in order to save a person’s life or pre-
vent serious damage to a person’s health [21].

If the situation is not an emergency, then identify a 
‘person responsible’ who is then able to act as a substi-
tute decision-maker. A person responsible can be a 
legally appointed guardian, a spouse or partner or other 
relatives or friends with a close relationship to the per-
son. The exact hierarchy of who is ‘person responsible’ 
does vary slightly in each state [21].

If no ‘person responsible’ is identified (e.g. home-
less person, no known relatives or friends) and the treat-
ment is considered major (e.g. surgical procedure, 
psychotropic medication), then referral to the guardian-
ship body in the particular state is required to obtain 
consent [21].

4 Decision-Making Capacity and Consent in the Older Adult
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Referral to the relevant guardianship body would also be 
required if the person is objecting to the proposed treat-
ment, (as a person responsible cannot consent if someone is 
objecting to treatment), or if there is disagreement amongst 
the persons responsible of the same hierarchy, or amongst 
the treating health professionals and person responsible 
(i.e. the health professionals do not think the person respon-
sible is acting in the best interests of the patient).

 (ii) Lifestyle
In most circumstances there are informal support 

systems surrounding a person to enable these decisions 
to be made. Services and decisions about such things as 
where someone should live are usually sorted out on an 
informal basis with family and friends assisting. 
Referral to a guardianship body for a formally appointed 
substitute decision-maker for specific lifestyle deci-
sions is only required if, once again, the person is 
objecting to a proposed course of action (e.g. residential 
care in a situation where there is felt to be no other 
option by those around them due to severe risk to the 
person’s health or safety), or if there is significant dis-
agreement amongst family and friends to the point 
where the person’s welfare is at risk.

 (iii) Managing Finances
Identify if the person has a power of attorney in place 

that remains valid once the person has lost capacity. If 
so then this can be activated. If not, explore if they wish 
to appoint a power of attorney and assess if they have 
the capacity to do so (remembering that capacity is 
decision specific, so a person may not be able to man-
age their finances themselves, but they may retain the 
capacity to appoint someone else to do that for them). 
Otherwise establish if things can be managed infor-
mally (e.g. family member already co-signatory on 
bank accounts, direct debits in place, able to access 
accounts to pay bills electronically, etc.), ensuring there 
are no issues of exploitation evident. If informal man-
agement is not possible, then an application to the rele-
vant judicial body (e.g. court or tribunal) to appoint a 
financial manager formally would need to be made.

 (iv) Legal Documents
The person simply cannot execute those documents if 

they are deemed not to have capacity to do so (e.g. endur-
ing guardian, enduring power of attorney, making a will 
or entering into a contract) (Algorithm 4.1).

 Conclusion

Physicians managing elderly patients, while encouraging 
and supporting independence and self-determination, must 
be skilled in identifying those whose capacity is impaired 
and ensure that they are not denied treatment or protection. It 

must be remembered that capacity is decision and situation 
specific and can fluctuate over time depending on the under-
lying cause of impairment. A structured approach to assess-
ment and documentation of findings based on principles is 
imperative. Ethical dilemmas frequently arise and while at 
times, the situation can be complex and confusing, going 
back to first principles, as with other clinical problems, can 
assist in gaining a degree of clarity.

 Multiple Choice Questions (MCQs)

 1. The following are true when assessing for capacity, 
EXCEPT:
 A. In patients with depression, there may be time- specific 

impairment of capacity.
 B. Patients with Alzheimer’s disease and other demen-

tias have a high rate of incapacity, and everyone with 
the diagnosis is incapacitated.

 C. A stroke in people with long-term cognitive problems 
of sufficient severity can interfere with capacity.

Clinical Relevance
• Assessment of the patient’s capacity for decision- 

making should begin with the assumption of 
capacity.

• Capacity is not an all-or-nothing phenomenon, but 
rather task and situation specific and can fluctuate 
over time [22].

• Decision-making capacity cannot be presumed to 
be present or absent on the basis of the patient’s 
diagnosis or score on a particular test.

• Four skills required for decision-making capacity 
are understanding, appreciation, reasoning and 
communication.

• Factors affecting decision-making capacity may 
relate to the decision, the circumstances and the 
person.

• Assessment for capacity should focus on the cogni-
tive processes.

• Physicians should use a structured approach to 
assessment and documentation of findings.

• The doctor must ensure all decisions made comply 
with the patient’s interests especially in the case of 
the vulnerable [22].

• Informed consent requires that the patient
 (i) Is provided with the necessary information 

and understands the treatment proposed
 (ii) Is free to choose without pressure
 (iii) Has the capacity to make the decision [15, 34] 
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Algorithm 4.1 What to do when the patient lacks capacity
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 D. In everyday life competency is rarely a fixed state and 
can fluctuate.

 2. The following are true, EXCEPT:
 A. It is required by law to obtain informed consent from 

patients before commencing treatment.
 B. Physicians should be encouraged to use a structured 

approach to assessment.
 C. Decision-making capacity can be presumed to be 

present or absent on the basis of the patient’s 
diagnosis.

 D. Assessment of the patient’s capacity for decision- 
making should begin with the assumption that the 
individual has capacity.

Answers to MCQs
 1. B
 2. C
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Comprehensive Geriatric Assessment

Gary Cheuk

 Historical Perspective

The word “geriatrics” comes from two Greek words “iatros”, 
a healer, and “geros”, an old man. Ignatz Nascher was the first 
to coin the word geriatrics and advocate for the formation of a 
new branch of medicine for old people [1]. In 1935 Dr. 
Marjory Warren, a physician and deputy medical director of 
West Middlesex Hospital, Isleworth, Middlesex, was given the 
responsibility for the adjacent workhouse with 714 chroni-
cally ill patients [2]. She systematically reviewed them and 
was able to discharge a large number to their homes or resi-
dential care by providing active rehabilitation and proper 
equipment [3]. She attributed this high number of chronically 
ill to a number of reasons, including poor diagnosis, the lack 
of proper treatment and supervision and the lack of multidis-
ciplinary teamwork [2]. This was the beginning of the first 
geriatric unit in the United Kingdom based upon comprehen-
sive assessment and early rehabilitation by a multidisciplinary 
team [4] and the development of geriatric medicine as a spe-
cialty [5]. In her writings, Dr. Warren stressed the importance 
of multidisciplinary teams, early ambulation, active involve-
ment in daily activities [6] and a holistic approach to older 
patients [7]. This still forms the basic principles of CGA today.

 Comprehensive Geriatric Assessment

Comprehensive geriatric assessment (CGA) is a process 
where the complex physical, functional, cognitive, psycho-
social and rehabilitation needs of a frail older person are 
identified and a plan of management instituted. Geriatric 
evaluation and management (GEM) describes a similar pro-
cess with a specific therapy component as part of the man-
agement plan. A team-based approach is essential with input 

from general practitioners, geriatric medicine specialists, 
physiotherapists, occupational therapists, social workers, 
speech therapists and, where applicable, staff working in 
aged care facilities and other community care staff. CGA has 
been applied in a number of settings. These include inpatient 
geriatric and management unit (GEMU), inpatient consulta-
tive service such as orthogeriatric service, domiciliary care, 
outpatient service and in chronic aged care facilities. The 
practice of CGA varies according to the setting. For exam-
ple, in the primary care setting, the process could be initiated 
by the general practitioner with input from a practice nurse. 
In the acute hospital setting, older persons in GEMU often 
have blanket referrals to the multidisciplinary team, which 
includes geriatricians, physiotherapists, occupational thera-
pists and social workers with other personnel involved as 
appropriate. In the outpatient setting, it is often performed by 
geriatricians or nurse practitioners, whilst in the domiciliary 
setting, older persons are often assessed by a single aged care 
worker with the involvement of other disciplines where 
appropriate. CGA commonly involves a number of contacts 
with the subjects over a period of time, that is, it is a process 
rather than a single interaction with one or more health-care 
providers. It is imperative that frail older persons and their 
families and significant others are central to the process of 
assessment and care planning. Indeed, no assessment is com-
plete without involving the older persons’ families and carers 
in the identification of issues and in the formulation of care 
plans. As this process often involves more than one health- 
care professional, it is important that documentation is struc-
tured and presented in a way which enables the effective 
transfer of clinical information across different settings and 
between service providers.

CGA was promoted and practised based on the observa-
tion of and advocacy by pioneers in the practice of geriatric 
medicine before there was any credible evidence to support 
its cost-effectiveness, similar to the development of coronary 
care units in medicine. There is significant variation in the 
model, composition of the multidisciplinary team and inten-
sity of intervention. It is practised in a number of different 
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care settings, such as inpatient geriatric evaluation and man-
agement unit (GEMU), inpatient geriatric consultative ser-
vice (IGCS), inpatient rehabilitation, domiciliary assessment 
programme and outpatient service. This makes the evalua-
tion of the effectiveness of CGA very challenging.

A meta-analysis of 28 trials by Stuck et al. in 1993 showed 
that the odds ratios of remaining at home versus death or 
admission to a nursing home are higher for subjects who were 
randomised to comprehensive geriatric assessment in GEMU, 
hospital post-discharge assessment and domiciliary assessment 
[8]. There is also some evidence that GEMU improves physical 
and cognitive function in follow-up, but there is no clear evi-
dence of benefit in mortality and prevention of hospital admis-
sions [8]. Covariate analysis showed that programmes with 
direct control over interventions and long-term ambulatory 
care follow-up are more likely to be effective [8]. Patients man-
aged in inpatient geriatric assessment units are less likely to 
experience decline in health- related quality of life at 3 months 
[9]. In the latest updated review in the Cochrane Database, 
older patients who received CGA are more likely to be alive 
and living in their homes after follow-up of 3–12 months. CGA 
decreases the likelihood of participants being admitted to nurs-
ing homes but makes no difference in their mortality, physical 
or cognitive function at follow-up [10].

In the care of the oldest old, CGA is being employed 
increasingly in the determination of appropriate medical 
intervention. CGA has been shown to influence treatment 
decisions in the management of solid-organ malignancy in 
21–49% of cases [11]. Functional impairment, malnutrition 
and co-morbidities are independently associated with che-
motoxicity and/or survival [11]. CGA was also shown to be 
useful in a small study to predict death or hospitalisation 
within 3 months of transcatheter aortic valve implantation 
[12]. CGA can also be used in the review of treatment and 
identify potential subjects for deprescribing in the oldest old 
who are most at risk of adverse drug events and reactions.

 Instruments Used in CGA

It is beyond the scope of this chapter to review instruments 
used in CGA. There are certainly many validated instruments 
to screen and document cognitive function, abilities to per-
form personal and instrumental activities of daily living, 
behavioural and psychological symptoms, depression, falls 
risk and continence. The choice of instruments should take 
into consideration of the patient’s education and cultural back-
ground, settings where the assessment occurs, the nature of 
presentation and the purpose of the assessment. For example, 
it would be inappropriate to use Folstein’s mini-mental exami-
nation for patients with little education, from a cultural and 
linguistic diverse background or suspected frontal lobe impair-
ment. Whilst it is not mandatory to do so, the benefit of using 

structured instruments in the assessment of older persons is to 
enable fairly uniform documentation and transfer of informa-
tion and may assist in avoiding duplication of assessment, 
which often is a cause for complaint when an older person is 
assessed by a number of health professionals (Table 5.1).

 Screening in the Elderly

According to the World Health Organization (1974), the pur-
pose of screening in geriatrics is preventive care, “to keep the 
elderly in good health and happiness in their own houses for 
as long as possible” [24]. To achieve this, the initial assess-
ment and screen should determine any acute and chronic 
medical issues and review of their treatment, levels of func-
tional and psychosocial well-being, home environment and 
the strengths and deficits in an individual as well as the pres-
ence of harmful life-style behaviours such as smoking, exces-
sive alcohol use or sedentary life-style followed by the 
development of intervention or management plan. A review 
of the vaccination status should also be performed. The sub-
ject should also be encouraged to develop or review existing 
advance care plans. There is paucity of data in the benefit of 
specific disease-oriented screening in the oldest old. The goal 
of treating the oldest old should be to preserve function and 
improve the quality of life rather than to prolong life [25].

Table 5.1 Domains and examples of instruments used in CGA

Domains Context Instruments
Basic activities 
of daily living 
(ADL)

Ability to self-care, 
basic mobility and 
continence

Barthel index [13]

Instrumental 
ADL

Ability to shop, 
cook, housekeeping 
and manage 
finance

Lawton and Brody [14]

Social activity 
and support

Extent of social 
network and 
engagement in 
community 
activities

Lubben social network  
scale [15]

Cognition Alertness, 
orientation, 
attention and 
ability to perform 
complex tasks

Folstein mini-mental state 
examination [16], 
Addenbrooke’s cognitive 
examination [17, 18], 
Rowland’s universal 
dementia assessment  
scale [19]

Mental health The degree the 
person feels 
depressed, anxious

Geriatric depression  
scale [20]

Mobility Assessment of gait, 
balance and risk of 
falls

Tinetti performance- oriented 
mobility assessment [21], 
timed up and go test [22]

Nutrition Current nutritional 
status and risk of 
malnutrition

Mini-nutritional assessment 
[23]
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With increasing years, there is an increasing frequency of 
disorders involving all organ systems resulting in increasing 
co-morbidity. The presence of disability also increases with 
age, with 40% of those aged between 65 and 69 reporting a 
disability. This rises to 88% in those aged 90 or over [26]. 
The syndrome of frailty, which can be defined as a state of 
increased vulnerability to stressors due to decreased physio-
logic reserves, also increases with ageing with as many as 
40% of people aged 80 or over are frail [27]. The combina-
tion of increasing co-morbidity, frailty and disability of older 
persons contributes to the complexity and often difficulties 
in prioritising intervention in an older person. The fragmen-
tation of the health care, long-term care and social welfare 
systems and the prevalence of ageism contribute to the chal-
lenges in addressing the care needs of the oldest old.

Primary care physicians are the best placed to commence 
comprehensive geriatric assessment as well as to co-ordinate 
the implementation of care plans. In a large majority of the 
elderly, the care provided is by the primary care physicians. 
Many of the elderly are brought to assessment by their fami-
lies. It is well known that it is the family member who has 
noticed functional deficits before the deficits are evident by 
normal psychometric tests in the elderly. The American 
College of Physicians recommends that primary care physi-
cians incorporate within their routine medical management 
of older patients procedures for measuring functional deficits 
[28]. The Affordable Care Act in the United States also pro-
vides for yearly “wellness” examination with key preventive 
services to enrollees [25]. In Australia, the Medicare Benefits 
Schedule has set payments for primary care physicians for 
annual assessments of people aged 75 or over including 
medical, functional, psychological and social/environment 
components [29]. Primary care physicians should also screen 
for the presence of geriatric syndromes such as cognitive 
impairment, falls/immobility, depression and incontinence. 
The World Health Organization has developed a toolkit for 
the use by primary care physicians which covers the main 
elements of health screening for older persons [30]. 
Following the screening by the primary care physicians, a 
referral to a specialist aged care service may be required 
especially for persons who suffer from one of the geriatric 
syndromes, are frail or suffer from multiple co-morbidities.

 Geriatric Assessment Team

This is followed by a referral to a geriatric assessment team 
(a multidisciplinary team), which determines the current sta-
tus – physical, mental and psychosocial health:

 (i) His or her ability to function independently.
 (ii) Living arrangements.
 (iii) Access to and needs for support services.

 (iv) Identify current problems and predict course of illness 
and likely problems.

 (v) Establish connection between older person and 
resources.

 (vi) Follow up and ongoing monitoring and to determine 
what extent the connection between the older person 
and resources has or has not addressed the problem.

The OUTCOME of the comprehensive assessment is the 
development of the ‘CARE PLAN’ which lists the problems 
identified and suggests specific interventions (e.g. specialist 
services) or actions required (Algorithm 5.1).

 Case Study

An 88-year-old man who lives at home with his wife suffers 
from dementia. He is independent in his personal activities of 
daily living but requires assistance with housekeeping and 
meal preparation. He has a history of ischaemic heart disease 
with previous coronary artery stent, Type II diabetes mellitus 
and hypertension. He was being treated with chemotherapy 
(docetaxel) and immune checkpoint inhibitor (ipilimumab) 
therapy for metastatic carcinoma of prostate from October last 
year, with a pretreatment prostate-specific antigen (PSA) level 
of >500  ng/ml. This was complicated by immune colitis, 
requiring high-dose prednisone, which in turn caused instabil-
ity of his diabetes, necessitating the commencement of insulin. 
He presented with decreased oral intake and mobility.

He was asymptomatic of his known skeletal metastases 
but since the commencement of chemotherapy has been 
complaining of paraesthesia of his limbs and altered taste.

Clinical Relevance
Comprehensive geriatric assessment by a multidisci-

plinary team is the cornerstone of geriatric medicine.
The incidence of multiple co-morbidities, frailty and 

disability increases with age and is a predictor of 
poor outcomes.

Comprehensive geriatric assessment increases the 
likelihood of an older person being alive and living 
in their own homes.

The older person and his/her significant other should 
be central to the process of assessment.

Primary care physicians and health care professionals 
are best placed to screen for geriatric syndromes, 
provide life-style counselling and make referrals to 
specialist aged care service.

Comprehensive geriatric assessment is being applied 
in other fields of medicine to determine appropriate 
therapy.

5 Comprehensive Geriatric Assessment
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Algorithm 5.1 A practical approach to comprehensive geriatric assessment and management. (Information sources: Ward, 2017; Ellis et al. [10]; 
Yesavage et al. [20]; Dupee [31]; Mohd-Sidik et al. [32]; Brit Geriatr Soc [33]; Walston and Fried [34])

REFERRAL
General
Practitioner

Community
worker

In Hospital
Outpatient Emergency

INDICATIONS

For REFERRAL

medical comorbidities such as heart failure and cancer, specific geriatric conditions  such
as dementia, falls, choosing where to live, recent and impending life changes rehabilitative
status, nutritional status and needs and with multiple medical problems amongst others

CGA COMPREHENSIVE GERIATRIC ASSESSMENT

TEAM
geriatrician, aged care assessment team, physiotherapist, occupational therapist, dietician,
psychologist and social worker

AREAS for
ASSESSMENT

SOME SELECTED AREAS: Gait, balance and falls, Frailty and nutritional needs; Mood disorders;
Functional status, Cognition and dementia; House &Transport facilities

ASSESSMENT

Balance Gait and Falls
Balance-for postural control
i. tandem gait
ii. one-legged stance
(‘stalk’ stance),
Berg’s Balance test
iii. Romberg test
iv. Sternal nudge
Gait
Walking ability-initiation of gait,
step height, step length,
step symmetry, path deviation,
trunk stability, walk stance
and turning.

Frailty and nutritional needs
Timed get up and Go/grip
strength or SARC-F
Check
BP,BMI
Nutritional status
Cognitive &, psychological
status Physical-ADLs,
IADLs Social

Functional status
BADLs-toileting, bathing,
dressing, grooming,
feeding IADLs-housework,
phoning, shopping, driving
AADLs- preparing meals,
managing finances.
laundry, taking medications

Cognition/dementia
Physical &
Neurological examination
Psychometric test
Assessment of functional capacity
DSM-5 Criteria

Memory impairment
One of either apraxia, aphasia or apraxia
Disturbance of executive function
Impairment of social and
occupational functioning
Decline from previous functioning
FBC, UEC, LFT, Serum B12,
TSH, folate, BSL, MSU
Structural imaging

Mood Disorders
Geriatric Depression Scale
(GDS) has a long and
short forms. Short
screening tool for
depression consisting of
two questions with a
‘help’ question (TQWHQ) [ ].

CARE PLAN Case management
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On assessment, he was stable haemodynamically and 
cognitively intact. He was found to be malnourished with 
decreased mobility. There was evidence of peripheral neu-
ropathy and chronic venous stasis. He was cognitively intact. 
Due to his impaired mobility, he has become functionally 
incontinent or both urine and faeces. His repeat PSA was 
150 ng/ml.

Issues: Appropriateness of continuing therapy for meta-
static disease, which is causing non-specific symptoms but 
has significant side effects.

Outcomes: Patient’s medications were rationalised, and 
he was given rehabilitation following which will be reviewed 
by his oncologist to seek further information of prognosis 
with or without treatment.

 Multiple Choice Questions (MCQs)

 1. The following in relation to comprehensive geriatric 
assessment are true, EXCEPT:
 A. Comprehensive geriatric assessment is carried out 

most successfully by a multidisciplinary team.
 B. Medicare Benefits Schedule does not have set require-

ments for payments to primary care physicians for 
assessments.

 C. The outcome of the comprehensive assessment is the 
development of the care plan.

 D. A comprehensive screen consisting of a group of tar-
geted instruments would be useful to assess functional 
deficits methodically.

Answers to MCQs
 1. B
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Long-Term Care, Nursing Homes 
and Support Services

Kujan Nagaratnam and Nages Nagaratnam

 Historical Perspective

In Britain in the early seventeenth century, workhouses 
were institutions that provided non-residential relief for 
return of work [1]. It was only after 1723 they formed part 
of Britain’s societal system [1]. The treatment of the poor 
barely changed till 1834, when the Poor Law Amendment 
Act was passed [2]. The medical care in the workhouses 
were abhorrent until 1870 [3]. In about the 1850s, improve-
ment began as a result of pressure from Joseph Rogers, a 
medical officer, Florence Nightingale and the journal, The 
Lancet [3]. Subsequently in 1894, the British Medical 
Journal began a drive to expose the poor conditions that 
still existed in the workhouse infirmaries [3]. Prior to 
admission to the workhouse patients are means tested and 
where applicable will be required to contribute to their 
maintenance in the infirmary [3].

In the United States soon after the Civil War, there were 
no age restrictions to institutions for long-term care, and the 
elderly, insane, inebriated and homeless ended their days in 
the almshouses [4]. By 1880 one-third of the inmates in the 
national almshouses were the elderly [4]. In the beginning of 
the nineteenth century, women and church groups began to 
create special housing for the elderly individuals of their own 
ethnic and religious background [4]. Soon after almshouses 
were debarred for payments resulting in the aged seeking 
asylum in private work houses for long-term care [4], and by 
1920, 70% of the residents in almshouses were the elderly 
[5]. The Medical Facilities Survey and Construction Act of 
1954 allowed the development of public institutions for the 
needy elderly and provided support for both private and pub-
lic nursing homes [4].

In Australia formal aged care developed in an ad hoc way 
[6]. Between 1890 and 1900, places called asylums were 
used to house the destitute elderly who received basic sup-
port of food and water [7]. In 1962 with the introduction of 
the Commonwealth nursing home benefit, the provision of 
nursing homes was initiated largely by the profit sector [7]. 
Between 1963 and 1971, there was a rapid growth of nurs-
ing homes [7]. In 1985 a group of citizens in Victoria 
founded the Melbourne District Nursing Service with the 
object of looking after the disadvantage sick at their homes, 
and since then nursing service had spread to other states and 
territories [8].

 General Considerations

Globally, in pre-industrial societies, very few older persons, 
disabled or otherwise, live alone. The percentage of elderly 
living alone in Denmark and Sweden is 42% compared to 
17–19% in Spain, Greece and Portugal [9]. Most developed 
countries have accepted the chronological age of 65 years to 
define ‘elderly ‘or ‘older person’ [10]. The elderly have been 
categorised as young old between the ages of 65 and 74 years, 
old between 75 and 84 years and the oldest old those 85 years 
or over [11]. The older group those above 85 years is said to 
be a rapidly growing segment of the population and is 
expected to grow by nearly 4% per annum in Australia [12]. 
In the United States, the oldest old is projected to double 
from 4.3 million in 2000 to 9.6 million in 2030 [13].

Life expectancy or longevity has increased dramati-
cally, and overall women live longer than men. Life expec-
tancy is affected by several factors, and the significant 
factors are genetic, gender, diet, lifestyle, activity and 
access to health care. The centenarians are increasing in 
numbers globally [14]. A study of nonagenarians and cen-
tenarians in Switzerland between 1860 and 2001 indicated 
a strong increase in their numbers as compared to other 
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countries. This was largely attributed to the decline in 
mortality after the age of 80 from 1950 [15]. Similar 
increasing numbers of centenarians are seen in Japan, New 
Zealand, France and the United States [16, 17]. Celebrated 
octogenarians like Winston Churchill, Charlie Chaplin and 
Katharine Hepburn demonstrate that life need not stop 
being vigorous, exciting and creative after the arbitrary 
point. Sri Kantha [18] identified 34 scientists who became 
centenarians in the twentieth century. He separated them 
into two groups. One group belonged to those who were 
active in research even in their late 90s. In contrast, the 
other group retired from active involvement in science in 
the nominal 65–70 years and then continued to live until 
100. The centenarian scientist Hillebrand published most 
of his 300-odd papers after the official ‘retirement’ and 
even co-authored a paper at the age of 100 [18]. One way 
of postponing or thwarting the onset of age-related dis-
eases is by studying the centenarians to find out why they 
are able to withstand diseases which affect the general 
population at a much younger age [19].

 Disability and Disease

According to Australian data, 70% of the elderly aged 
80  years and over have a handicap, and 41% are severely 
handicapped as revealed by the Survey of Disability, Ageing 
and Carers by the Australian Bureau of Statistics in 1993. 
Despite the fact that the life expectancy has increased, there 
has been little change in the overall expectancy of life with 
disability [20]. In a retrospective analysis of the profile of 
people of advanced age, Zhao et al. [21] recorded the func-
tional and cognitive impairments were higher for those who 
died around 90 years or older (especially women) compared 
with those who died aged 85–89 years. Physical impairments 
and functional limitations have a considerable impact on 
daily life activities. The Danish 1905-Cohort Study involv-
ing 2249 nonagenarians recorded a high disability level, poor 
physical and cognitive performance and self-rated health 
(especially women) predict mortality [22]. Functional and 
cognitive assessments are an important part of the evaluation 
of the elderly. These two studies demonstrated that in the 
oldest old, physical and cognitive disabilities predict mortal-
ity, and such factors as smoking and obesity have little 
relevance.

The oldest-old age group is a rapidly growing segment 
worldwide. There is an increasing frequency of several dis-
eases virtually involving all organs co-existing in older peo-
ple leading to increasing morbidity [23]. The disease of one 
organ often affecting another compounding both, heralding 
debility and if not corrected, may lead to death. There is an 

increase in the needs for health and long-term care in these 
groups which are often entangled by countless and complex 
clinical problems requiring different health-care needs and 
increasing health-care costs [24]. Elderly people are particu-
larly vulnerable and require a wide spectrum of services.

The oldest old may have on an average a better health 
with a rapid terminal decline relative to those who die 
earlier [25]. According to the Goteborg H70 longitudinal 
study of ageing and other studies, those who die between 
70 and 85  years of age generally are very ill in the 
months or years before death. In contrast, individuals 
who live more than 85 years were seen as what has been 
described as in ‘physical, social and mental vitality or 
healthy ageing’ [26].

Data on the oldest-old transitions in place of care at end 
of life are scanty [27]. Fleming et  al. [27] examined the 
place of residence or care of the over 85 years old less than 
a year before death and their place of death. They found 
that two- thirds were living in the community when inter-
viewed less than a year before death and less than one-third 
who had lived at home died there. Care homes were the 
usual address of most people dying there (77% in residen-
tial homes and 87% in nursing homes), and 15% of deaths 
in acute hospital came from care homes. Harris et al. [28] 
reported a mortality rate of 6% for patients from the com-
munity as compared to 12% from a sheltered environment. 
In another study, the figures were 11% and 18%, respec-
tively, and there were no significant differences in these 
rates between nonagenarians according to the source of 
residence or referral mode [29].

Studies of critically ill oldest-old patients (>90  years) 
admitted to the intensive care unit (ICU) found that very old 
age was not directly associated with ICU mortality [30, 31]. 
Death occurred predominantly around 3 months after ICU 
discharge, and prior limitation of activity was associated 
with the risk of dying, and ICU care should not be denied to 
this population [30].

 Long-Term Care

People in this group at some stage in their life will find it 
demanding to look after themselves at home. The demand 
for care services may present itself after a sudden illness or 
accident, after a stay in hospital or may happen gradually. 
The general aim of aged care services is to keep old people 
in their own homes rather than a residential accommodation 
or in hospital [32]. This is accomplished by providing the 
form of service most befitting to the need of the elderly per-
son. There has been an increase in the needs for health care 
and long-term care in these groups and are often compli-
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cated by innumerable and complex clinical problems requir-
ing different health-care needs and increasing health-care 
costs [24].

Risk factors for institutionalization are many, and a large 
number of the oldest old are in nursing home facilities. For a 
female aged 90 years or over, the probability of entering a 
nursing home is 95% and for men 60% [33]. Long-term care 
(LTC) typifies a variety of services that include medical and 
non-medical care to people with a chronic illness or disabil-
ity [34] and people with different degrees of physical and 
mental impairment. LTC includes a wide range of services 
that entail medical, personal and social needs met in an array 
of locations and settings.

Numerous services are available to the ageing population 
in the community before entering a nursing home. Based 
upon the level of care and types of services, there are four 
main categories of services provided, namely, (i) indepen-
dent living communities/retirement communities, (ii) 
assisted living facilities, (iii) continuing care retirement 
communities and (iv) skilled care/nursing homes.

 Nursing Homes

At some stage in one’s life, the prospect of living in a nurs-
ing home is significantly higher. By the age of 90 years, 
the probability increases to 60% for men and 95% for 
women [33]. All nursing homes provide a high level of 
care and are funded by the Commonwealth Government in 
Australia [32].They are staffed by registered and enrolled 
nurses and nursing assistants. Nursing homes are generally 
suitable for persons who require 24-h nursing care such as 
those with medical conditions or in the later stage of 
dementia.

Hostels provide low level of care and are funded by the 
Commonwealth Government [32]. They are appropriate for 
persons who are mobile and require assistance with activities 
of daily living such as personal hygiene and dressing and 
instrumental activities of daily living such as cooking, laun-
dry, shopping and supervision of medication.

In Australia before a person can enter an aged care facil-
ity, he or she must be assessed by the Aged Care Assessment 
Team (ACAT). ACAT is usually based in a hospital or com-
munity centre and includes a doctor, social worker, physio-
therapist, occupational therapist or other allied health 
personnel. Following an appointment, a member of the 
ACAT will visit the prospective resident either in his or her 
home or in hospital. ACAT will determine the level of care, 
low level (hostel) or high level (nursing home) care. ACAT 
can also assess whether a person is suitable for home care 
packages [35] (Box 6.1).

After assessment, the person assessed is not under any 
obligation to enter the nursing care facility. In the case of an 
individual who does not have the mental capacity, the deci-
sion can be made by the his or her legal guardian. The assess-
ment for residential care is valid indefinitely, whereas the 
level of home care packages may require reassessment if the 
person’s care needs changes. Following the assessment based 
on the assessment data, the needs of the individual are identi-
fied and then translated into services and settings for long- 
term care.

Long stay refers to accommodations that are for unlimited 
period of time. Short stay refers to short-lived stays up to a 
maximum of 90 days per year. There are two types of short 
stay. Short-stay respite services provide a caregiver a breather 
from caregiver duties. This can take the form of either care in 
day centre, a short stay in a residential aged care facility or 
support in the individual’s home for a few hours a week. The 
other short stay is the supportive care services which provide 
help to regain confidence, improve independence and 
strength especially following a stay in hospital. Also known 
as transition care [36], it can be either high-level or low-level 
care depending on the individual’s needs, and usually it is up 
to 12  weeks. Hospice care is for individuals who are not 
expected to live for more than 6 months [37] and are pro-
vided in the individual’s home, nursing home, assisted living 
centres or hospitals.

 Support Services

The Commonwealth provides payments and supports chiefly 
to the aged in the way of age pensions, rent assistance, resi-
dential services, public housing, medical and pharmaceutical 
benefits, community care, hospital and home support and 
acute care [32].

Box 6.1. Functions of Aged Care Assessment Team
Assessment** for

 (i) High level of care (nursing homes)
 (ii) Low level of care(hostels)
 (iii) Community Aged Care Package (CACP)
 (iv) Extended Aged Care in the Home (EACH)

Approve for transition care
Arrange for respite care
Refer to community care services

**Not required for Home and Community Care 
(HACC) or for retirement villages
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 Community Care Services

The Commonwealth Government is involved in providing 
funding for nursing homes and community services for the 
aged [32]. These services provide basic needs and ensure 
safety and independence of individuals within the recipient’s 
home or in different locations around the individual’s com-
munities. There is a wide variety of community services 
which include meal programmes, day care, transportation 
and other services (see Box 6.2).

 Multiple Choice Questions (MCQs)

 1. The following in relation to long-term care for the elderly 
are true, EXCEPT:
 A. About 70% of the elderly 80 years and over have a 

handicap and 41% severely handicapped.
 B. The demand for care services can happen gradually or 

after a sudden illness, accident or stay in hospital.
 C. By the age of 90 years, the probability of entering a 

nursing home for permanent care is 95% for men and 
60% for women.

 D. There are a wide variety of services available to old 
people.

 2. The following factors portend institutionalization for the 
elderly are true EXCEPT:
 A. Multiple co-morbidities
 B. Behavioural and psychiatric symptoms
 C. Safety concerns
 D. Unable to sleep

Answers to MCQs
 1. C
 2. D

 Short-Answer Questions (SAQs)

 1. List four functions of the Aged Care Assessment Team 
(ACAT).

 2. List four community services.

Answers to SAQs
1. (i) Assess for different levels of care.
 (ii) Approve for transitional care.
 (iii) Arrange for respite care.
 (iv) Refer to community care services.
2. (i) Meal-on-wheels
 (ii) Caregiver respite
 (iii) Home maintenance and repair
 (iv) Domestic assistance

Box 6.2. Community Support Services
Meals on wheels
Transportation
Caregiver respite
Foot care
Home maintenance and repair
Housing
Home help
Security

Clinical Relevance
Analysis of the profile of people of advanced age, 
functional and cognitive impairments were higher for 
those who died around 90  years or older (especially 
women) compared with those who died aged 
85–89 years [21].

Care homes were the usual address of most people 
dying, 77% in residential homes and 87% in nursing 
homes and 15% of deaths in acute hospital came from 
care homes [27].

Long-term care (LTC) typifies a variety of services 
that include medical and non-medical care to people 
with a chronic illness or disability [34].

LTC includes a wide range of services that entails 
medical, personal and social needs met in an array of 
locations and settings.

ACAT will determine the level of care, low-level 
(hostel) or high-level (nursing home) care.

ACAT can also assess whether a person is suitable 
for Home and Community Care [35].
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Immune System, Immunosenescence 
and Immunisation in the Elderly
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 Historical Perspective

The prehistoric people interpreted disease through the spirits 
they believed in. The ancient Egyptians, the Greeks and the 
Romans also had supernatural approaches to disease and had 
strong belief in their gods [1].They believed that disease was a 
punishment by the gods for their sinful acts. Between then and 
the nineteenth century, disease was attributed to an imbalance 
or a change in one of the four humours, blood, phlegm, yellow 
bile and black bile [2]. In 430 BC the Athenian Thucydides 
described the plague of Athens and recorded that those who 
recovered from the disease attended to the sick and dying for 
they knew from their experience they will not be attacked a 
second time [3]. The word immunity was derived from the 
Latin words immunis and immunitas initially in Rome, mean-
ing exemption from military service or duty [4]. Around 
60  BC the poet Marcus Annaeus Lucanus used the term 
‘immunes’ in his epic poem Pharsalia to describe the North 
African Psylli tribe’s resistance to snakebite venom [4, 5].

In the ninth century, an Islamic physician Al-Razi distin-
guished smallpox from measles [1]. Modern scientific meth-
ods were applied during the renaissance and thereafter, based 
on careful observation and recording of patient’s symptoms 
[1]. Edward Jenner (1749–1823) in 1796 inserted pus from a 
cowpox pustule into the arm of an 8-year-old boy, James 
Phipps. He subsequently proved that Phipps was immune to 
smallpox having been inoculated with cowpox. He later 
coined the word vaccine from the Latin word ‘vacca’ for cow 
[6]. Ilya Mechnikov was the first to recognise the contribu-
tion of phagocytosis to the generation of immunity [7]. In 
1908 he was awarded together with Paul Ehrlich the Nobel 

Prize for Physiology or Medicine. Robert Koch a country 
physician identified the organism responsible for tuberculo-
sis. Louis Pasteur’s work together with that of Koch’s led 
firmly to establishing the germ theory of diseases [7]. Pasteur 
created vaccinations for rabies and anthrax. The first realistic 
approach to the treatment of infectious diseases was the dis-
covery of diphtheria toxin by Emil von Behring and 
Shibasaburō Kitasato in the 1890s [8]. Behring was awarded 
the Nobel Prize in Physiology or Medicine in 1901 for his 
work on serum therapy.

The earliest recognised attempt to induce immunity to an 
infectious disease was around 1000 AD in China by drying 
and inhaling crusts of smallpox lesions [3]. Mithridates VI, 
king of Pontus, lived between the second and first century 
BC, and the origin of active immunotherapy may have begun 
then. Mithridates consumed small doses of various types of 
poisons in order to develop immunity against them should 
someone try to kill him by this means [9].

 General Considerations

The immune system is a complex process which responds to 
the invasion by viruses, bacteria and other pathogens by sys-
temic inflammation. The immune system is divided into two 
categories, namely, innate and adaptive (Fig. 7.1), and more 
recently attention has been drawn to the interface between 
the two [10]. The former refers to non-specific mechanisms 
and includes physical barriers, physiological barriers and 
phagocytic cells. The natural killer cells (NK cells), neutro-
phils and macrophages are components of the natural innate 
immune system [11]. The innate immune system does not 
require previous experience to carry out its functions [12]. 
When the innate immune defences are avoided or overpow-
ered, the adaptive immune system responds [12].

The adaptive immunity is more complex and is comprised 
of T and B cells and consists of two arms, cellular immunity 
(mediated by T cells) and humoral immunity (mediated by  
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Fig. 7.1 The immune system. (Adapted with the permission of Virtual Medical Centre. Other sources Chaudhry [12], Troow and Daha [17], Rus 
et al. [18])

B cells) [12]. The T cells are specialised in the thymus gland 
and plays an important role in adaptive immunity via cellular 
immunity and B cell-mediated humoral immunity [13]. T 
cells have to be activated by functional antigen-presenting 
cells (APCs) to initiate adaptive immune response [10]. Both 
T and B cells are directed against specific antigens [12]. The 
T cells are released as cytotoxic T cells (CD8+), helper T 
cells (CD4+) and suppressor T cells. T cells play a signifi-

cant role in the prevention of organ-specific autoimmunity 
and allograft rejection [14]. The helper T cells activate B 
cells to secrete antibodies, activate macrophages to destroy 
ingested microbes and activate cytotoxic T cells to kill 
infected target cells [15]. Once activated to become an effec-
tor cell, the helper cell helps to activate other cells, and it is 
the innate immune responses that determine what kind of 
helper T cell will develop into [15]. Th1, which secretes IL 2 
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and IFN 8, play an important role in macrophage activation, 
Th2, which secretes IL 4,516d10, in B cell activation and 
antibody production and Th17 which secretes IL222d147, in 
fungal infections [12].

Two classes of major histocompatibility complex (MHC), 
the MHC I and MHC II, play vital roles in adaptive immu-
nity [16]. Both present peptides on the cell surface for the 
recognition by T cells {16}. MHC I found on the surface of 
all nucleated cells allows cytotoxic CD8(+) T cells to destroy 
cells infected with virus or damaged cells. MHC II expressed 
by antigen-presenting cells (APCs) display an array of pep-
tides to the T cell receptors of helper CD4(+) T cells [17] and 
initiate an antigen-specific response.

The mechanism mediated by the antibody called humoral 
immune response is brought about by antibodies that bind to 
the antigens and promote their destruction. The mature B cell 
when it leaves the bone marrow is not as yet exposed to self- 
antigen and requires signals from helper T cells (Th2) to 
make antibody. After activation of the B cells, they differenti-
ate into plasma cells which secrete abundant amounts of anti-
bodies [12]. Each plasma cell is specific for a specific antibody 
[12]. Following clonal expansion of an activated B cell is the 
memory B cell which functions in a similar way to that of 
memory T cells. Unlike the innate immune system, the adap-
tive immune system requires prior experience. To make future 
responses against a specific antigen more effective, a relative 
amount will be retained as ‘memory’ which provides ade-
quate immune protection against recurring pathogen in the 
domain [18]. The term repertoire is used to refer to the collec-
tion of cells that respond to a specific pathogen [18].

During analysis of T cell responses to pathogens, T cell 
receptor (TCR) nucleotide sequences are created [18]. The 
capacity to distinguish the body’s own cells (self-antigen) 
from that produced by invaders (non-self-antigen) is made 
by way of the T cell receptors (TCR) or B cell receptors 
(BCR). The third complementary-determining region 
(CDR3) is the most significant region of the TCR and whose 
nucleotide sequence is unique to each cell clone [18].

The complement system heightens the strength and 
actions of innate immune response and is a major component 
of the innate immune system [19] defending against all for-
eign pathogens via complement fragments that take part in 
chemotaxis, opsonisation and activation of the leucocytes 
[20]. The complement system is also involved in tissue 
regeneration and clearance of immune complexes and dead 
cells [19, 20]. It is also closely involved in the adaptive B and 
T cell responses [21]. There are three pathways through 
which complement can be activated on pathogen surfaces 
[12]. The three pathways are the classical pathway, the 
mannan- binding lectin pathway (MB-lectin pathway) and 
the alternative pathway. A protease called C3 convertase is 
generated in each of these pathways through a series of reac-
tions and is bound covalently on the pathogen surface [22]. 

The C3 convertases cleave C3 to generate C3a a peptide 
mediator of inflammation and C3b. The C3b binds the C3 
convertase to form C5 convertase to produce C5a, another 
peptide mediator of inflammation [22].

 Immunosenescence

The ageing of the immune system is known as immunose-
nescence. It affects both innate and adaptive immunity [23]. 
Immunosenescence affects the innate immunity, the NK 
cells, polymorphonuclear leucocytes and macrophages 
which are part of the natural immune system [11, 24, 25]. 
Adaptive immunity with ageing is characterised by a reduced 
humoral response as well as a decrease in cell-mediated 
immune function [26]. In the elderly alterations occur in the 
innate/natural and clonal-type immunity, and the former is 
largely preserved [11, 27], whereas the clonic compartment 
undergoes appreciable alterations [11, 27–29].

The alterations in the innate immune system associated 
with ageing have been shown to affect the natural killer (NK) 
cells. The natural killer (NK) cells whose role is to target 
virally infected, tumerogenic or other abnormal cells increase 
in numbers with increasing age [30] to compensate for their 
impaired function [10], but their toxicity and that of the 
antigen- presenting dendritic cells diminish with age [31–33] 
with reduced production of cytokines and chemokines by the 
activated NK cells [26, 31, 34]. Similar increases are seen in 
the other NKT-related cells. NKT cells exhibit features of 
both T and NK cells. The function of the NK cells is con-
trolled by diverse families of antigen receptors, the most 
prominent among them is the killer cell immunoglobulin- like 
receptor (KIR) [30]. There is a decline in their phagocytic 
capacity [24, 25]. Macrophages play an important role in the 
initiation of inflammatory responses, elimination of patho-
gens, manipulation of adaptive immune response and repara-
tion of damaged tissue [35]. Wound healing is impaired, but it 
is offset by relocation of young macrophages [10]. There 
seems to be a decline in the number of phagocytes in the aged 
host with reduction in their bacterial activity [36, 37].

The alterations to the clonal-type immunity are brought 
about by involution of the lymphoid tissue, continuous 
exposure to a variety of antigens, reduced number of den-
dritic cells, debilitation of the naïve cells and accumula-
tion of memory/effector T cells [27]. The accumulation of 
late differentiated effector T cells commonly associated 
with cytomegalovirus (CMV) infection results in a decline 
in their ability of the adaptive immune mechanism to 
respond to novel antigens [33]. The composition of T cell 
subsets is altered by CMV infection resulting in an 
increased number of CD8+ and CD57+ subsets in CMV-
positive individuals [28], and the clonal expansion of 
CMV-specific CD8+ cells increases with age [28]. The 
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T  cell activation and susceptibility to apoptosis are 
decreased in aged individuals and are due to CD28 which 
is an important receptor [28]. CD8+ and CD28- population 
is increased with age and CMV positivity [28].

In the aged, the age-dependent decline in immunity has 
been attributed to the functional activity of the haematopoietic 
stem cells (HSC) [38], and there is evidence to suggest that 
there is a decline in function with ageing [39]. HSC gives rise 
to all the components of the immune system, lymphoid as well 
as myeloid and with ageing an inclination towards myeloid 
lineage. Haematopoietic stem cells lose their capacity to self-
renewal due to accumulation of oxidative damage to DNA by 
ageing [40] and are distinct from thymic changes [10].

Replicative senescence and degenerative changes associ-
ated with involution of the thymus are two mechanisms 
whereby age has an effect on host immunity [10]. Replicative 
senescence suppresses tumorigenesis, and there is indirect 
evidence that it contributes to ageing [41]. The senescence of 
clonotypic immunity is mostly the result of the T cells [11]. 
The T cell function begins to decline from birth with involu-
tion of the thymus and lifelong chronic antigenic stimula-
tion. There is a progressive age-dependent decline of virgin 
T cells (CD 95), and the immune function of the elderly is 
weakened by exhaustion of the CD95- virgin cells and 
replaced by large clonal expansion of memory CD28- T cells 
[42]. In advanced age EBV and CMV induce different CD8+ 
T cells both in quality and in quantity [11]. The age- 
dependent expansion of CD28- T cells mostly positive for 
pro-inflammatory cytokines underscores the importance of 
chronic antigenic stimulation [43] in the pathogenesis of the 
main immunological changes with ageing (Box 7.1).

 Age-Related Diseases

Most of the parameters are largely under genetic control 
[44]. The susceptibility of the elderly to infectious diseases, 
autoimmunity and cancer and in their decreased responsive-
ness to vaccination is directly or indirectly related to age- 
related changes of the immune system [11]. It has been 
suggested that age-related diseases are due at least in part to 
dysregulation of the function of the immune system [45]. 
There is a high incidence of infection in the elderly, and the 
outcomes are severe [46]. Several pathologies such as 
dementia, atherosclerosis, and cancer all of which share an 
inflammatory pathogenesis may be the result of such immu-
nological alterations with ageing [46].

The genetic component is involved in the achievement of 
longevity. In the course of evolution, the human organism is 
set to live 40–50 years [47]. Presently in a period not fore-
seen by evolution, the immune system has to be active for 
longer periods of time. The genetic component appears to 
control the functioning of the innate/inflammatory and clo-
notypic responses and necessarily the inflammatory state in 
later life [48, 49]. Although inflammatory genotypes are 
important in early life, excessive production of inflammatory 
molecules may be detrimental and cause immune-related 
inflammatory diseases [47].

The major driving force of immunosenescence seems to be 
the lifelong chronic antigen load [11, 39] which leads to chronic 
inflammatory status [28] resulting in damage to the organs later 
in life and is deleterious for longevity [11]. Chronic antigenic 
overload (virus, bacteria, fungi, toxins, mutated cells) results in 
a pro-inflammatory condition that continuously stimulates 
innate immunity and seems to incline towards the onset of age-
related disease where immune and autoimmune factors play an 
important role [28]. The immune activity of the innate immune 
system in later life is evident by the presence of elevated mark-
ers of inflammation such as TNF-alpha and interleukin-6 (IL-
6) [50]. The elevation of these markers of inflammation is 
associated with disability and death [51].

 Immunisation in the Elderly

Nutrition including protein malnutrition and deficiency of 
vitamins and free elements may underlie many immune defi-
cits attributed to ageing [52, 53]. The elderly have a greater 
susceptibility to infection due to age-related decline in 
immune responses [33]. The frequency and severity of infec-
tious diseases are increased in the elderly [28]. 
Cytomegalovirus (CMV) is the leading cause of mortality in 
immunosuppressed individuals, and the immune system 
plays a vital role in controlling it by decreasing its effect on 
the individual [54]. The elderly have increased rates of infec-
tion and multiple co-morbidities. An intact cell-mediated 

Box 7.1. Pathophysiology of Immunosenescence
Immunosenescence affects both innate and adaptive 
immunity.

Innate Immunity

Affects the natural killer (NK) cells; increase in num-
bers to compensate for impaired function [21].

Dendritic cells diminish with age [29–31].
Reduced number of phagocytes with reduced phago-

cytic capacity [34].
Decline in function of haematopoietic stem cells 

(HSC) with inclination towards myeloid lineage.

Adaptive Immunity

Reduced humoral response [24].
Decrease in cell-mediated functions [24].
Accumulation of memory/effector T cells [25].
CD8+ CD28− T cells increase with age [28].
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immunity is essential to generate the humoral response to 
vaccination which is distinctly diminished in some of the 
elderly [10]. The ability of the immune system to produce 
specific antibodies and memory cells in response to stimula-
tion with an antigen is referred to as active immunisation. 
The ability of the elderly to produce antibodies in response 
to vaccination is not clearly understood. Active immunisa-
tion by vaccine administration in the elderly is safe and 
effective even in the presence of illness [55].

It is well documented that diseases such as tuberculosis, 
pneumonia and bacteraemia have an increased incidence and 
increased fatality rate in the elderly [55]. The elderly are at 
greater risk of vaccine-preventable diseases [56]. Vaccine- 
preventable diseases contribute significantly to increased 
mortality and morbidity among the elderly [57, 58]. And 
older adults with co-morbidities are at high risk of complica-
tions [56]. Despite the beneficial effects of vaccination, vac-
cination rates remain low among the elderly [57]. In the 
USA, the majority of deaths from influenza occur in over 
60 years old, yet only 60% of the older adults are immunised 
against influenza [56].

Older adults require vaccination against the following 
diseases, namely, seasonal influenza, pneumococcal disease, 
shingles, tetanus, diphtheria and pertussis. It is recommended 
that adults above the age of 50 have influenza vaccination 
and every ten-yearly tetanus-diphtheria and adults above 
65  for one-time pneumococcal vaccination who are either 
healthy or have medical conditions [56]. The elderly espe-
cially the bedridden and those in institutions are at increased 
risk of severe disease. The oldest old in a recent study was 
shown to be 16 times more likely to die of influenza-related 
disease [59] and 32 times more likely to die of influenza- 
related pneumonia than those between the ages of 65 and 69. 
In the USA, more than 90% of the influenza-related annual 
deaths occurred in those 65 years or older [60].

The influenza viruses have two external viral glycopro-
teins, namely, haemagglutinin (HA) and neuraminidase 
(NA), which permit the virus to attach and infect the suscep-
tible host [61]. There are three major subtypes of HA (H1, 
H2, H3) and two subtypes of NA (N1 and N2) [62]. Changes 
in the antigenicity occur annually with influenza. Mutations 
of HA and NA within the type of influenza virus are known 
as ‘antigenic drift’, a continuous process for both A and B 
viruses [61]. It can be substantial and has led to extensive 
epidemics and severe outbreaks. With increasing age there is 
decreasing vaccine effectiveness due to the decline in 
immune function resulting in waning of vaccine-induced 
immunity [63].

Influenza vaccination is recommended to (i) all elderly 
above the age of 65 years, (ii) to all those in residential and 
long-term care facilities and (iii) to all suffering from chronic 
pulmonary and immune-depressed patients. The only contra-
indication to vaccination is hypersensitivity to hen’s eggs. 

Yearly vaccination is recommended. A recent development 
of live attenuated influenza A virus given intranasally has 
shown promising results. Influenza vaccination is recom-
mended for residents in aged care facilities and healthcare 
carers [56, 64].

To improve their efficacy, new vaccines are being devel-
oped such as intradermal and high-dose vaccines for influenza 
[33]. Pneumonia in the oldest old often follows influenza. 
Since influenza frequently causes secondary bacterial pneu-
monia, it is recommended that patients who are at high risk 
should be encouraged to have pneumococcal vaccine. It 
includes elderly with chronic heart and lung disease, diabetes, 
asplenism and malignancy. Revaccination should be consid-
ered after 6 years. Pneumococcal vaccine is given after 6 years 
with the current 20-valent polysaccharide [64] vaccine and to 
include all adults with asthma and all smokers [58]. For those 
above the age of 60, a single vaccination with current live her-
pes zoster vaccine is recommended [58]. Herpes zoster affects 
20–30% of adults with more than 50% occurring in those 
above the age of 60, and 40% develop post-herpetic neuralgia 
[64]. Hepatitis B vaccination should be encouraged in non-
immune adults [65]. Tetanus vaccination and revaccination are 
recommended to older people exposed to the agent. It is fatal 
in at least 32% of people over the age of 80 years [55]. Certain 
subsets of the elderly may require vaccinations for hepatitis A, 
hepatitis B, meningococcal disease, varicella and measles, 
mumps and rubella (MMR) [56].

Clinical Relevance
The ageing of the immune system is known as 
immunosenescence.

With ageing there are alterations to the immune sys-
tem [11, 25] and the capacity to respond to infection.

The elderly have a greater susceptibility to infection 
due to age-related decline in immune responses [31], 
and the elderly are at greater risk of vaccine- preventable 
diseases.

Active immunisation by vaccine administration in 
the elderly is safe and effective even in the presence of 
illness [53].

Older adults require vaccination against the follow-
ing diseases, namely, seasonal influenza, pneumococ-
cal disease, shingles, tetanus, diphtheria and pertussis.

Certain subsets of the elderly may require vaccina-
tions for hepatitis A, hepatitis B, meningococcal dis-
ease, varicella and measles, mumps and rubella 
(MMR).

All elderly above the age of 65  in residential and 
long-term facilities and those with chronic pulmonary, 
cardiovascular, malignant and metabolic diseases 
should be offered vaccination.

7 Immune System, Immunosenescence and Immunisation in the Elderly
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 Multiple Choice Questions (MCQs)

 1. The following in relation to the immune system in the 
older adult are true EXCEPT:
 A. With ageing there is a reduced humoral response as 

well as a decrease in cell-mediated immune function.
 B. With increasing age there is an increase in the abso-

lute number of total CD3+ T cells involving CD4+ 
and CD8+ subsets and a reduction of B cells.

 C. In the elderly alterations occur in the innate/natural 
and clonal-type immunity, and the former is largely 
preserved.

 D. The major driving force of immunosenescence seems 
to be the lifelong chronic antigen load.

 2. The following are true in relation to immunisation for the 
elderly, EXCEPT:
 A. The elderly are at a greater risk of vaccine- preventable 

diseases.
 B. There is decreased responsiveness to vaccination in 

the elderly.
 C. Hepatitis B vaccination should be encouraged in non- 

immune adults.
 D. For those above the age of 60, vaccination with cur-

rent live herpes zoster vaccine is not recommended.

Answers to MCQs
 1. B
 2. D
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Ortho-geriatric Care

Dino Benito

 Historical Perspective

Hip fractures are life-changing events that can potentially 
have devastating effects particularly in the geriatric popula-
tion. Beyond the morbidity associated with the actual frac-
ture, it confers a considerable mortality risk and functional 
impairment. A person’s quality of life can substantially dete-
riorate after a hip fracture. A significant proportion of these 
patients will have ongoing pain and permanent disability or 
require institutional care.

Surgery remains the definitive treatment for patients with 
hip fractures. In an effort to improve outcomes, the ortho- 
geriatric model of care was developed. Ortho-geriatric care 
is defined as collaborative care for older patients with ortho-
paedic disorders involving orthopaedic services and medical 
programmes catering for older people [1].

Michael Bertrand Devas invented what he called “geriat-
ric orthopaedics” [2]. He was an orthopaedic surgeon in the 
UK who famously said “I am only a carpenter and I need a 
physician to tell me what’s wrong with the patient”. In 1963, 
he started the world’s first geriatric orthopaedic unit in 
Hastings where surgeons and geriatricians worked together, 
conducting joint ward rounds [3].

Descriptive studies of the ortho-geriatric model of care at 
that time managed to demonstrate shorter length of stay and 
greater proportion of discharging back to their normal homes 
rather than institution [4]. A healthy scepticism of the robust-
ness of the evidence behind it prevailed until the publication 
of the British Orthopaedic Association and British Geriatric 
Society Blue Book in 2003 and its further revision in 2007 
[5]. It took over 40  years before the establishment of 
evidence- based standards to care for older patients with fra-
gility fractures. This included implementing the ortho- 
geriatric model of care and physician involvement in 
high-risk surgical patients.

Australia in the 1980s was one of the first regions outside 
of the UK to describe and implement the principles of an 
ortho-geriatric model of care [6]. However, an audit of public 
hospitals in Australia and New Zealand in 2014 still showed 
marked variability in services offering care for patients with 
hip fractures [7]. In efforts to improve upon outcomes and 
standardize care, the Australia New Zealand Hip Fracture 
Registry (ANZHFR) was started, and an annual report has 
been published since 2012 on care activity directed to hip 
fracture patients across facilities [8]. Presently, the ortho- 
geriatric model of care is the standard around the world in 
managing patients with hip fractures with a strong evidence 
base to support its implementation.

This clear benefit in the geriatrician’s involvement in the 
overall management of hip fractures has opened new oppor-
tunities for the subspecialty. Geriatrician involvement in the 
management of other fragility fractures particularly the ver-
tebral, wrist, pelvis, sacrum and ankle has been endorsed [1]. 
Admittedly, the benefit is still not as established as the evi-
dence for hip fractures in the scientific literature, but expert 
opinion and clinical experience have alluded to its utility [6, 
9]. The practice of the comprehensive geriatric assessment is 
also thought to be beneficial and is increasing the geriatri-
cian’s role in the management of older people involved in 
major trauma and preoperative care of patients undergoing 
elective joint replacement and spine surgery [9].

 The Osteoporotic Hip Fracture

 Osteoporosis

Osteoporosis is a condition where the bones weaken and lose 
their structural integrity. It is the most common bone disease 
in humans, mostly affecting older females but also is repre-
sented in males. It is characterized by low bone mass, dete-
rioration of bone tissue and disruption of bone architecture, 
compromised bone strength and an increase in the risk of 
fracture [10]. The World Health Organization (WHO) defines 
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osteoporosis as a bone mineral density (BMD) at the hip or 
lumbar spine that is less than or equal to 2.5 standard devia-
tions below the mean BMD of a young adult reference popu-
lation [9].

By age 18–25, an individual would have achieved peak 
bone mass. This is largely determined by genetic factors but, 
to a degree, is also determined by external factors including 
nutrition, general health and physical activity [10]. Bone 
health is a dynamic process that involves constant remodel-
ling which ensures that older bone is removed and replaced 
by new bone maintaining structural integrity [11]. Factors 
that alter this balance lead to bone loss and eventual osteopo-
rosis. Menopause and advancing age are the two leading fac-
tors that predispose people to osteoporosis.

A strong force is normally needed to cause a fracture in 
healthy individual. Our bodies should be able to sustain a fall 
from a standing height without a fracture. In the setting of 
osteoporosis, a less than significant event, like a fall from a 
standing height or less, can cause a fragility fracture. There 
are three fractures sites typical of a fragility fracture: Colles 
fracture of the wrist, vertebral crush fractures and hip 
fractures.

 Hip Fracture

The hip joint is one of the most important joints in the human 
body. It is a ball and socket synovial joint where the acetabu-
lum forms the socket and the femoral head is the ball that 
facilitates a great range of motion. The term hip fracture is a 
general term used to describe a fracture of the hip joint but 
mostly of the proximal femur.

An estimated 19,000 people aged 50 and over are hospital-
ized with a hip fracture every year in Australia, 71% occurred 
in individuals over 80 and 72% of hip fractures were in 
women [12]. Although the rate of hip fractures is decreasing 
over time, the actual number continues to increase due to the 
increasing number of older adults in Australia [12].

There are three general categories of hip fractures depend-
ing on their anatomical location: femoral neck fractures, 
intertrochanteric fractures and sub-trochanteric fractures 
[13]. Each category is having their own unique challenges 
that dictate care and management.

Femoral neck fractures are located in the area distal to the 
femoral head but proximal to the greater and lesser trochan-
ters. These are considered intracapsular fractures because 
they are located within the capsule of the hip joint. This ana-
tomical characteristic has an important healing implication 
because marked displacement can disrupt blood supply to 
the femoral head and can increase the incidence of non-union 
and osteonecrosis of the femoral head [13].

Intertrochanteric fractures are fractures in the well- 
vascularized metaphyseal region between the greater and 

lesser trochanter. These are extracapsular fractures that do 
not interfere with the blood supply to the femoral head. It is 
however associated with a different complication profile 
that includes mal-union, shortening of the femur and imper-
fect gait because of the deforming forces of the fracture 
itself [14].

The last category is a fracture in the area distal to the 
lesser trochanter. These are called sub-trochanteric fractures 
and are quite distinct from the two previous proximal frac-
tures. The sub-trochanteric region of the femur is an area of 
great stress concentration and is subject to deforming forces 
because of muscular insertions [15]. Interestingly, there is 
also an increase association between long-term bisphospho-
nate use and sub-trochanteric fractures [16]. It is hypothe-
sized to result from long-term suppression of bone 
remodelling.

Femoral neck and intertrochanteric fractures account for 
90% of hip fractures [13]. They occur at approximately the 
same frequency in patients between the ages of 65 and 
99 years [17]. The remaining 5–10% is accounted for by sub- 
trochanteric fractures.

 Risk Factors

The major risk factors for hip fractures by far remain osteo-
porosis and falls. In an elderly individual, the combination of 
both, compounded by other environmental factors, leads to 
an injury with potential life-changing outcomes.

There are certain factors that increase the risk of develop-
ing osteoporosis. Medical conditions such as the malignan-
cies, autoimmune disease, rheumatoid arthritis, chronic renal 
failure, airways disease and eating disorders increase the risk 
[12]. Part of the risk involves the medications we use to treat 
them: example of which include glucocorticoids (steroids), 
aromatase inhibitors (for breast cancer) and androgen depri-
vation therapy (for prostate cancer) [12]. There are also mod-
ifiable risk factors including vitamin D and calcium 
deficiencies, smoking, general malnutrition and physical 
inactivity. Non-modifiable risk factors include a strong fam-
ily history, older age and genetic predisposition [12].

Factors that increase falls risk increase the chances of an 
elderly patient from falling over. Intrinsic risk factors include 
muscle weakness (sarcopenia), visual impairment, poor bal-
ance, cognitive impairment, medications, older age and 
osteoporosis itself. Extrinsic factors include bad footwear, 
unfamiliar environment, poor lighting, tripping hazards and 
clutter.

Independent of falls and osteoporosis, other factors have 
been identified as risks for having hip fractures. Low socio-
economic status has been associated with a higher incidence 
of hip fractures. Being female is associated with threefold 
risk [17].
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 General Outcomes

The incidence of death and major disability is substantially 
increased after a hip fracture. Previously considered a pallia-
tive procedure because of its high risk of mortality and mor-
bidity, outcomes have improved in recent years mostly due to 
care improvement strategies that are spearheaded by the 
ortho-geriatric model of care.

Despite the more recent reduction, hip fracture mortality 
remains a significant issue. Death from hip fractures can be 
immediate, stemming from the actual fall or even in association 
with the in-hospital stay when they develop acute complica-
tions. Beyond that, it can also lead to a progressive deterioration 
in an individual’s health causing increased risk of death over a 
period of time. Rates can vary depending on geographical loca-
tion, but the 30-day mortality rate was in the order of 4.3–9.3%, 
and the 1-year mortality rate was 18.8–32.5% [18, 19]. General 
trends seem to reflect that this is declining, but there is still a 
marked discrepancy, typically showing higher rates in the male 
population. Certain factors also confer a higher risk of mortality 
including nursing home residents, the elderly, diagnosis of cog-
nitive impairment, individuals with poor baseline mobility and 
individuals treated nonoperatively [18].

Hip fractures can also cause disability that can lead to func-
tional dependence. For patients who survive to 6 months, close 
to half of patients recover their pre-fracture ability to walk and 
ability to perform activities of daily living; and a quarter 
recover their pre-fracture ability to perform instrumental activ-
ities of daily living [20]. But overall, after a year, only 54% of 
surviving patients can walk unaided, and only 40% can per-
form independently their activities of daily living [20].

In Australia, the rates were in keeping with the global 
trend including in-hospital mortality and the declining inci-
dence of hip fractures. In-hospital mortality rate from a hip 
fracture was 6%; males (9%) were almost twice as likely to 
die as female (5%) [21]. Almost 11% of patients with a hip 
fracture were discharged into a residential aged care facility 
where this has not been their usual place of residence [21]. 
This is a surrogate marker of disability, requiring assistance 
in performing their activities of daily living.

 Diagnosing Hip Fractures

Achieving an accurate diagnosis as soon as possible is very 
important when a hip fracture is being considered. Without a 
diagnosis, it is impossible to come up with a proper manage-
ment plan. Missing the diagnosis entirely can also expose an 
individual to significant consequence. Most hip fractures are 
readily diagnosed on the basis of a history, physical exami-
nation and standard radiographs. However, in the elderly, 
there are instances that more than the basic imaging is needed 
to confirm the diagnosis.

 History

There is still variability in how patients with hip fractures 
present. The common denominator is trauma to the pelvic 
area. In a young person, this is commonly associated with 
high-velocity impacts like a motor vehicle accident. In 
the elderly population, this is most often associated with 
a fall.

Patients with a hip fracture will have pain referred to the 
groin, buttock and leg and extending to the upper knee. They 
will also be unable to weight bear, and predictably, pain is 
worsened with attempts at movement and weight bearing. In 
certain situations, a stress fracture should be considered if 
there is significant hip pain without antecedent trauma. The 
pain in this situation can be insidious and progresses to a 
point of consistency even without any activity. All things 
considered, when an elderly person complains of significant 
hip pain in the proper context, a hip fracture should be con-
sidered until proven otherwise.

 Physical Examination

Trauma from a fall should trigger not only an examina-
tion of the hip but also screening for any other associated 
injury. Focusing on the hip examination, bruising may or 
may not be evident on depending on the intensity of the 
trauma. On further inspection, a patient lying in the 
supine position would normally have a deformity of the 
leg in external rotation and abduction and appears to be 
shortened. Note that a deformity may not be evident 
when dealing with a stress fracture or a non-displaced 
fracture.

Pain is normally elicited when testing for passive range of 
motion particularly on external and internal rotation. Pain is 
further aggravated when applying an axial load on the 
affected extremity. The heel percussion test also produces 
pain and patients are unable to perform an active straight leg 
raise. There is tenderness on deep palpation of the inguinal 
area most notable around the area of the femoral neck. 
Sensation and distal pulses should also be assessed and 
documented.

 Diagnostic Imaging

Plain radiography Plain film radiography is the initial 
imaging investigation that is organized. Most hip injuries 
will be identified in a plain film including fractures and dis-
locations. Hip radiographs have an estimated sensitivity of 
between 90% and 98%, and the initial films will therefore 
miss only small proportion of hip fractures [22], assuming 
that the proper films have been taken.
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Computed tomography (CT) If the clinical suspicion 
remains high and the plain radiographs remain non- 
diagnostic, a computed tomography image of the hip is indi-
cated. Although it is a good imaging modality for bone, a 
major limitation that limits its sensitivity is its inability to 
detect marrow changes (oedema), which occur in the hip 
fracture adjacent to the fracture line [22].

Magnetic resonance imaging (MRI) MRI is usually con-
sidered to be the reference standard, as numerous studies 
have found MRI to have the highest accuracy (100% sensi-
tivity and between 93% and 100% specificity, depending on 
experience and skill of radiologist interpreting the images) 
[22]. Its utility is most useful in imaging for non-displaced 
fractures, insufficiency fractures and stress or incomplete 
fractures of the femoral neck that is not seen on plain radio-
graphs. It also has the advantage of detecting bone contusion 
and muscle and sciatic nerve injury [22].

Radionuclide Tc-99m bone scan Its clinical utility is 
mainly in the setting of a suspected fracture with non- 
diagnostic plain radiographs where an MRI or a CT is not 
available. The limiting issue is its low sensitivity, meaning 
2–25% of those who have a fracture could be missed [22].

Ultrasonography The sensitivity of an ultrasound in this 
setting is 100% and its specificity is 65% [22]. This means 
none of the patients with a fracture would have been missed; 
however with its low specificity, 35% of those who tested 
positive do not have a fracture. An advantage is that it can 
detect soft tissue haematoma, as well as partial or complete 
muscle and tendon tear. However, technically the procedure 
is difficult in the setting where pain is an issue.

 Ortho-geriatric Models of Care

A fractured hip is typically considered a surgical problem. 
However, treating a patient with a hip fracture, collaborative 
work with a physician looking into the context of their medical 
background and susceptibilities has shown improved outcomes. 
There are four recognized models of ortho-geriatric care [6].

The reactive consultation model This is the conventional 
approach where older patients with a hip fracture are cared 
for by the orthopaedic surgeons and referred to a geriatrician 
on an as-needed basis. This is not the recommended model 
of care anymore because this has led to higher inpatient mor-
tality and increased length of stay [23].

The ortho-geriatric liaison model In this model of care, 
patients with hip fractures are still admitted under the ortho-
paedic surgeon. However there is regular geriatrician review 

in the orthopaedic ward, and there is a multidisciplinary team 
meeting where care plans are discussed. This model com-
pared to usual care has shown to reduce inpatient mortality 
and length of stay [24]. Continuity of care and ensuring regu-
lar review are still not perfect considering the liaison nature 
of the relationship of the two treating teams.

The perioperative geriatric rehabilitation unit 
model This model involves shared care acutely with the 
orthopaedic and anaesthetic team that manages the patient 
with a hip fracture perioperatively. This is then followed by 
an early postoperative discharge to a geriatric rehabilitation 
unit for continuing care. This has led to reduced length of 
stay [25], but continuity of care was a major concern because 
of needing to transfer to another ward. There is also concern 
that the lack of geriatrician involvement in the acute setting 
may compromise care, and this is where the patient is con-
sidered most vulnerable.

The joint model of care This is where the care of a patient 
with a hip fracture is jointly shared between a geriatrician 
and an orthopaedic surgeon in a dedicated ortho-geriatric 
ward. This model ensures that from the time of admission, 
there is always medical support from a medical team well 
versed in the care of the elderly. This model has been shown 
to reduce inpatient mortality [23] and reduced length of stay 
[26]. This has also led to a reduction in time to surgery and 
fewer postoperative complication rates [26]. This model of 
care is supported and is considered standard of care.

 Preoperative Care

It is a recognized challenge to expedite the care of patients 
with hip fractures. The initial challenge is their presentation, 
which is usually because of a traumatic event like a fall. It is 
necessary to make sure that there has been an exhaustive 
review of the extent of the injury. Secondly, the population of 
hip fracture patients usually has a raft of comorbidities that 
need to be optimized prior to anaesthesia and major surgery.

 Timing of Surgery

The timing of surgery is one of the most important markers 
of a patient’s outcome following a hip fracture. Functional 
recovery is delayed because of longer non-weight-bearing 
status and longer fasting in preparation for surgery. 
Complication rates also increase the longer surgery is with-
held [13]. However, failure to stabilize and optimize patients 
appropriately before surgery also has its own associated risk 
and negative outcome. This makes timing of surgery crucial; 
it is recommended that patients with hip fractures be consid-
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ered for early surgery if they are medically stable within the 
window of 48 h [22].

Unnecessary delay does not fall within expected standard 
of care for patients with hip fractures. It is although acknowl-
edged that in some instances, there will be unavoidable and 
legitimate reasons for delay. It is considered reasonable to 
delay up to 72  h in certain situations where patients need 
more intensive stabilization for their comorbidities, but gen-
erally delays beyond this should be avoided [22].

 Antibiotic Prophylaxis

Surgical site infection is an avoidable complication, and mini-
mizing its risk is a marker of good care. Gram-positive organ-
isms like Staphylococcus aureus are common organisms found 
on skin; it asymptomatically colonizes 30% of the human pop-
ulation [27]. It is also, however, the most common isolated 
organism in hip fracture patients with surgical site infections. It 
is recommended that prophylactic antibiotic be used to prevent 
wound infections after an orthopaedic procedure.

It has been shown that single-dose antibiotic prophy-
laxis significantly reduces deep and superficial surgical site 
infection and even reduces the incidence of urinary and 
respiratory tract infection [17]. The choice of antibiotics 
should always be guided by local bacterial aetiology and 
susceptibility, paying attention to the risk of resistant 
organisms like methicillin-resistant Staphylococcus aureus 
[28]. This should also be guided by the relative safety of the 
drug in relation to its side effects profile and its 
cost-effectiveness.

It is recommended to use a first-generation cephalosporin 
(cefazolin 2  g IV) 60  minutes before skin incision. For 
patients known to be colonized or infected with methicillin- 
resistant S. aureus, vancomycin 15 mg/kg should be admin-
istered in addition to cefazolin, whereas patients with 
immediate hypersensitivity to penicillins and cephalospo-
rins, vancomycin 15 mg/kg should be used instead [28]. If 
there is any suspicion of a pre-existing infection, appropriate 
cultures should be taken prior to administration of 
antibiotics.

Multiple-dose prophylaxis was shown to have a similar 
effect compared to single-dose prophylaxis on reducing 
deep surgical site infection. However similar reduction in 
incidence of urinary and respiratory tract infections was 
not confirmed [27]. Repeat intraoperative doses should be 
considered in situations where there was prolonged (>4 h) 
surgery and if major blood loss has occurred following 
fluid resuscitation [27]. Urinary catheters are commonly 
used in hip replacement surgery. This should not affect 
decisions to continue antibiotics because this practice is 
not supported by evidence and can potentially cause 
adverse effects.

 Analgesia

Surgically addressing the hip fracture is the most effective 
way to address pain, and this is one of the main incentives to 
expedite surgery. Pain can be severe, however, while waiting 
for the operative procedure. By same token, pain after the 
surgery can be limiting for functional recovery. In patients 
with hip fractures, it is crucial therefore to ensure that 
patients have adequate analgesia.

Analgesia in this setting can be systemic or local, and 
there may be advantage in its combined use. Systemic anal-
gesia comes in a spectrum from over-the-counter paracetamol 
to the highly potent opioids. The use of nerve blocks in hip 
fractures remains low but is becoming more common and 
expected standard of care [22]. The main limiting factors 
identified in this setting are the need for trained staff and 
timely access to appropriate equipment.

It is recommended that patients with hip fractures be pro-
vided with adequate pain relief on presentation in the emer-
gency department. As first line, they should be offered 
paracetamol every 6  h unless contraindicated. If this is not 
adequate, they should be offered additional opioids and be 
closely monitored for its associated side effects. Depending on 
resource and local experience, nerve blocks should be consid-
ered acknowledging its value in reducing systemic analgesia 
use and its adverse effects [29]. In the elderly, the use of non-
steroidal anti-inflammatory drugs should be used with caution 
particularly in patients with coexisting  comorbidities includ-
ing diabetes, chronic renal failure and previous GI bleeding.

 Venous Thromboembolism Prophylaxis

Venous thromboembolism (VTE) is another complication 
that causes significant mortality and morbidity in patients 
with hip fractures. The combination of older age, immobili-
zation, trauma, major surgery and inherent comorbid factors 
increases the risk of developing a VTE in this setting.

Thromboembolic prophylaxis is a routine aspect of care 
for patients with hip fractures significantly reducing the 
incidence of venous thromboembolism. It is recommended 
that patients undergoing hip fracture surgery receive inter-
vention to prevent a VTE rather for a minimum of 10–14 days 
[30]. Interventions to prevent a VTE include low molecular 
weight heparin (LMWH), fondaparinux, low-dose unfrac-
tionated heparin (LDUH), adjusted-dose vitamin K antago-
nist, aspirin or an intermittent pneumatic compression 
device (IPCD) [30].

Among all the interventions to prevent a VTE, the use of 
LMWH is preferred [30]. LMWH have been shown to be 
more effective than LDUH in reducing the risk of asymptom-
atic DVT. It is recommended to start LMWH ≥12 h before 
surgery, irrespective of the use of concomitant IPCD [30]. 
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This becomes very important if there is anticipated delay in 
the timing of surgery. Postoperatively, VTE thromboembo-
lism prophylaxis should continue for at least a minimum of 
10–14 days as mentioned. Further recommendation to extend 
this in the outpatient period for up to 35 days from the day of 
surgery until mobility has returned back to normal [30].

Special considerations should be given to patients under-
going hip fracture surgery with significant risk of bleeding. 
It is recommended to use IPCD for mechanical prophylaxis 
rather than pharmacologic treatment as long as a reason-
able risk and benefit assessment has been had [30]. Efforts 
should be made to achieve 18 h of daily compliance for an 
IPCD.

 Delirium Prevention

Delirium is an acute disorder of attention and cognition. 
Patients with hip fractures have been specifically identified 
as highly at risk for developing a delirium. This highly vul-
nerable set of patients also includes patients who are >65, 
patients with known diagnosis of cognitive impairment and 
patients with severe comorbid medical illness [31].

Developing delirium in older patients (>65) who have 
hip fractures was noted to be an independent predictor of 
poor outcomes [32]. Patients who had postoperative delir-
ium had a significantly longer length of hospitalization. 
They also had significantly higher rates of mortality at 
1 year, were less likely to recover their pre-fracture level of 
ambulation and were more likely to show a decline in level 
of independence in basic activities of daily living at the 
1-year follow-up [32].

A comprehensive geriatric assessment in the context of 
the ortho-geriatric model of care has been shown to reduce 
the risk of developing delirium in this at-risk population 
[33]. This puts the emphasis on early consultation with a 
geriatrician and to facilitate multidisciplinary care. The 
Australian delirium clinical care standard also highlighted 
the prompt assessment of patients with hip fractures [31]. It 
incorporated the need for an assessment by a clinician com-
petent in delirium diagnosis and in using a validated diag-
nostic tool to support the diagnosis.

Once a delirium has developed, unfortunately there is little 
evidence that any intervention can improve outcome. This 
stresses the importance of prevention and the need to do basic 
medical interventions appropriately. Interventions for pre-
venting delirium include medication review; correction of 
dehydration, malnutrition and constipation; oxygen therapy; 
regular reorientation and reassurance; activities for stimulat-
ing cognition; nondrug measures to help promote sleep; and 
assistance for patients who usually wear hearing and visual 
aids [34].

 Perioperative Care

 Anaesthesia

In order to surgically address a hip fracture, it is necessary 
for a patient to receive some form of anaesthesia for the pro-
cedure. Part of the assessment of operative risk is to deter-
mine the most appropriate form of anaesthesia. This will 
include a careful consideration of the patient’s comorbidi-
ties, patient’s preference and local expertise. The choice of 
anaesthesia is between a general anaesthesia and a regional 
anaesthesia.

Several outcome measures have been reviewed to see if 
there was any difference between a general and a regional 
anaesthetic used in hip fracture surgical procedures [35]. The 
measures reviewed included mortality in 1 month and the 
incidence of specific medical complications like myocardial 
infarction, cerebrovascular accident, delirium and pneumo-
nia. There was no significant evidence that one was better 
than the other, noting that the available data were considered 
of low quality to formally base a recommendation [35].

Given the limited evidence, it becomes important to con-
sider patient preference after extensive discussion of poten-
tial risks and benefits of both general and regional 
anaesthetics. The decision should also reflect the experience 
of the anaesthetists that will be involved in the procedure 
[29].

 Surgical Intervention

Returning patients to their previous level of function is the 
overall goal of hip fracture treatment. Once patients have 
been assessed and medically optimized, the next important 
steps will be timely surgery and early mobilization. Once a 
decision has been made to operate, the aim primarily should 
be to allow patients to fully weight bear without restrictions 
in the immediate postoperative period.

The type of surgery depends on generally two main 
things: the type of fracture and the inherent characteristic of 
the patient. Firstly, the type of the fracture is carefully con-
sidered. This will involve looking at the location of the frac-
ture, the bone quality surrounding it and the level of 
displacement and comminution. Inherent patient characteris-
tics that are considered include the patient’s age, baseline 
mobility, premorbid function and ability to take part in post-
operative rehabilitation.

The two main surgical options for the treatment of a hip 
fracture are replacement arthroplasty and internal fixation. 
Replacement arthroplasty involves removing all of the dam-
aged bone and replacing it with an orthopaedic prosthesis. 
The hip joint has two components, the ball and socket, and 
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this is used to characterize the nature of replacement arthro-
plasties. Replacement arthroplasties can be a total hip replace-
ment or a hemiarthroplasty. Total hip replacement involves 
removing both the ball (femoral head) and the natural socket 
in the hip and replacing it with prosthesis. A hemiarthroplasty, 
on the other hand, is similar to a total hip replacement but 
only involves half of the hip, replacing only the femoral head 
with prosthesis. Internal fixation involves returning the bone 
fragments to an acceptable position and then holding it with 
pins, screws, rods or plates while it heals.

Femoral neck fracture Femoral neck fractures are also 
referred to as intracapsular fractures (within the capsule of 
the hip joint). Internal fixation is only generally considered 
appropriate in impacted, non-displaced or minimally dis-
placed neck of femur fractures particularly in the young 
(<70). Note that the blood supply of the femoral head travels 
in a retrograde direction [13]. As such, the incidence of non- 
union and osteonecrosis of the femoral head is much higher 
in displaced fractures.

It is recommended to perform replacement arthroplasty 
(total hip replacement or hemiarthroplasty) in patients with a 
displaced femoral neck fracture (intracapsular fracture) [13]. 
There is evidence of variable quality to show that a total hip 
replacement is better than a hemiarthroplasty when it comes 
to functional outcome. However, there was no clear differ-
ence between the two in terms of mortality, reoperation rate, 
failure to regain mobility and length of hospital stay [22]. It 
is therefore recommended that a patient with a displaced 
femoral neck fracture (intracapsular fracture) is offered a 
total hip replacement if the patient was able to walk indepen-
dently outdoors with no more use of a stick, is not cogni-
tively impaired and is medically fit for anaesthesia and the 
procedure [29].

Use of bone cement Polymethyl methacrylate (PMMA) is 
commonly known as bone cement [22]. It acts as space filler 
that creates a tight space, which holds the implant against 
bone. It secures the implant and reduces the need for revision 
secondary to loosening of the prosthesis. The exact aetiology 
of bone cement syndrome is poorly understood. Cemented 
arthroplasty was shown to be associated with less pain and 
better mobility at 12 months compared to uncemented arthro-
plasty. Therefore the recommendation favoured the use of 
cemented arthroplasties in the treatment of hip fractures [22].

Intertrochanteric and sub-trochanteric fractures These 
fractures are considered extracapsular fractures. 
Intertrochanteric fractures, as the name implies, are fractures 
between the greater and lesser trochanter. Sub-trochanteric 
fractures are fractures distal to the lesser trochanter up to 

5 cm below. There is no disruption of the blood flow to the 
femoral head in extracapsular fractures, and this becomes a 
very important surgical consideration [13].

The main goal of surgically treating extracapsular frac-
tures is to stabilize the intact femoral head and neck onto the 
shaft of the femur. The femoral head is stabilized by insert-
ing screws up the neck onto the head. The screws are then 
fixed to a plate on the outside of the bone (extramedullary 
fixation) or to a nail inserted into the middle of the femoral 
shaft (intramedullary fixation). The nail can either be short (a 
third of the femur) or long (spanning the entire length of the 
femur). Commonly, extramedullary fixation is called a slid-
ing hip screw, and intramedullary fixation is called an intra-
medullary nail.

With regard to the operative management of intertrochan-
teric fractures, there was no significant difference in mortal-
ity, rate of reoperation, mobility outcome, infection or length 
of hospital stay with extramedullary compared to intramed-
ullary fixation [22]. However there was a significant increase 
in the incidence of operative or postoperative fracture of the 
femur with intramedullary compared to extramedullary fixa-
tion (low-quality evidence). This prompted the NICE guide-
line to recommend extramedullary fixation over 
intramedullary fixation [22]. However the committee review-
ing local recommendations in Australia and New Zealand 
was not convinced; it could recommend one over the other 
recommending both extramedullary and intramedullary 
 fixation as suitable for operative management of intertro-
chanteric fractures [29].

For sub-trochanteric fractures, it was noted that there was 
no significant difference in reoperation, infection and mor-
tality with intramedullary compared to extramedullary fixa-
tion. However, there was a significant decrease in non-union 
with intramedullary fixation compared to the extramedullary 
approach [22]. Local guidelines are in agreement with the 
NICE guideline in recommending intramedullary fixation 
for sub-trochanteric fractures [29].

Appropriately skilled team There has been significant dis-
cussion whether the seniority of surgeon affects outcomes in 
the operative management of hip fractures [22]. Although 
seniority is often associated with greater knowledge, skills 
and experience, it might not necessarily reflect specific 
expertise in hip fracture management. It was also noted that 
outcomes are associated beyond the skills of one surgeon. It 
stresses the importance of team effort from surgeons, anaes-
thetists, theatre staff, geriatrician, nursing staff and allied 
health considered as an appropriately skilled team. The rec-
ommendation is to schedule hip fracture surgery on a planned 
list or planned trauma list where an appropriately skilled 
team is available to undertake the procedure [29].
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 Postoperative Care

 Early Mobilization

The restoration of mobility is perhaps one of the important 
goals of hip fracture surgery. Any delay in mobilizing after a 
hip fracture has been associated with poorer outcomes 
including development of delirium, postoperative pneumo-
nia and increased length of stay [36]. This is consistent with 
previous efforts to decrease delay in timing of surgery and 
minimize any restriction to weight-bearing status.

Early mobilization with a physiotherapist has been shown 
to be safe and effective in promoting recovery and unre-
stricted weight bearing after surgery did not result in 
increased mechanical complications [37]. It is therefore rec-
ommended as standard of care to offer a patient a physio-
therapy assessment in view of mobilization day after surgery 
unless it is medically or surgically contraindicated. It is also 
recommended that mobilization be offered at least once a 
day ensuring that there is access to regular physiotherapy 
review [29].

 Postoperative Pain Relief

Continuing mobilization will depend on adequate pain 
relief, and this will enhance participation in any effort to 
promote recovery. Pain levels should be routinely reviewed, 
using pain scores wherever available to have an objective 
guide on whether it is being addressed appropriately. The 
regular use of paracetamol is encouraged with the addition 
of opioid analgesia regularly or PRN carefully considered. 
Patients who are cognitively impaired are highly vulnerable 
because they might not be able to communicate pain levels, 
but it should be assumed that they are still in need of pain 
relief.

 Discharge Planning and Rehabilitation

The reward for the overall investment in hip fracture surgery 
is bringing back patients to their former functional state liv-
ing in their usual residence. Early supported discharge from 
hospital should be considered when patients on continuing 
review have been deemed medically stable. At the least, the 
patient should be able to transfer and mobilize for short dis-
tances. There should be a plan to continue to support in the 
community in keeping with the goals of the multidisciplinary 
team until the patient has achieved their full rehabilitation 
potential as discussed with the patient, carer and family [29]. 
If the patient is unable to meet the criteria for early supported 
discharge, patients should be considered for inpatient reha-
bilitation until further improvement is achieved.

 Impact of Osteoporotic Hip Fractures 
in the Very Old

General trends would reflect that the age-adjusted incidence 
rate of osteoporotic hip fracture is decreasing. However with 
an ever-growing ageing population, the actual number of hip 
fractures in the vulnerable elderly population continues to 
increase [21]. The management of hip fractures in itself is 
expensive [38]. It is not just the surgical procedure that is 
costly, but there is an indirect price associated with rehabili-
tation, outpatient visits, temporary support and accommoda-
tion during the recovery period.

But beyond the economic burden, the true cost of a hip 
fracture is the mortality, pain and disability that are associated 
with it. Surviving a preventable life event like this should be a 
clear focus for healthcare providers. Quality of life is very 
important particularly in the very old. Losing functional inde-
pendence is a significant source of emotional distress in this 
age group. Depending on other people for the most basic of 
tasks and needing to move to a residential facility are a major 
blow to self-respect and one’s dignity. This is perhaps unquan-
tifiable cost that is at stake when we make healthcare-related 
decisions in the management of osteoporotic hip fractures.

 Multiple Choice Questions (MCQs)

 1. What is the optimal time to operate on a patient with a hip 
fracture?
 A. Immediately upon presentation after a fall
 B. Early surgery within the window of 48 h
 C. Electively 48–96 h post fall
 D. After failing a trial of immobilization of 96 h

Clinical Relevance
Osteoporotic hip fractures lead to significant mortality 
and morbidity particularly in the vulnerable elderly 
population.

Ortho-geriatric care, defined as collaborative care 
for older patients with orthopaedic disorders involving 
orthopaedic services and medical programmes cater-
ing for older people, has been shown to improve 
outcomes.

Osteoporosis and falls remain the most significant 
risk factors associated with hip fractures.

Achieving an accurate diagnosis as soon as possible 
is very important when a hip fracture is being 
considered.

The restoration of mobility and functional indepen-
dence are perhaps the important goals of hip fracture 
surgery.
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 2. What is the primary aim of surgery?
 A. Pain control
 B. Full weight bearing without restriction post 

operatively
 C. Haemostasis
 D. Full range of motion of the hip

Answers to MCQs
 1. B
 2. B
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Geriatric Anaesthesia

Sivagnanavel Senthuran and Nages Nagaratnam

 Historical Perspective

Throughout history, there has been a continuous search for a 
remedy to relieve pain. According to the Bible, God created 
Eve from one of Adam’s ribs by putting him to sleep [1]. The 
ancient Romans and Greeks used various methods such as 
inhalation of fumes of hemp and carbon dioxide and the use of 
mandragora, amongst others, to dull consciousness and pro-
duce sleep [2]. The word ‘anaesthesia’ of Greek derivation 
signifies loss or lack of feeling of sensation, and the word 
‘anaesthesia’ in relation to surgery dates from 1846 [2, 3]. It 
was this year the pain of surgery was eliminated [4] when 
William Morton, a young dentist, administered ether to a 
patient before extracting a tooth and proved that ether was safe 
and effective anaesthesia when inhaled in proper dose [4]. 
Arthur Ernest Guedel, a US-born anaesthetist, gave a thorough 
description of nitrous oxide and was amongst the pioneers of 
cuffed endotracheal tubes [5] which led the way to provide 
positive pressure ventilation [4]. Today, innovations in science 
and engineering in combination with a systems approach to 
safety and training have made anaesthesia safer than flying.

 Demographic and Other Characteristics 
of the Very Old

The very old suffer from chronic illnesses and increased dis-
ability, frailty, hospitalisation and institutionalisation. There is 
an increasing incidence of cardiovascular diseases with increas-
ing age such as heart failure, hypertension and ischaemic heart 
disease. The elderly are inclined to develop heart failure due to 

age-related changes in the cardiovascular system and high 
prevalence of hypertension and coronary heart disease [6]. The 
Framingham study showed that heart failure increased with 
age. The prevalence of heart failure in age groups 60–69, 70–79 
and >80 years was 2.3%, 4.9% and 9.1%, respectively [7]. In 
the elderly, COPD occurs with increasing frequency and sever-
ity and is associated with cardiovascular comorbidity. The 
elderly are more prone to develop pneumonia due to the 
decreased ability to mount an immune reaction with age which 
is termed immunosenescence.

 Impact of Age-Related Structural 
and Functional Changes

Age-related changes must be distinguished from age-related 
diseases. The very old demonstrate a reduction in physiolog-
ical reserve and an inability of organ systems to respond to 
illness and surgical stress [8, 9].

 Cardiovascular

A variety of alterations in cardiovascular physiology [10] 
(Box 9.1) make the elderly more vulnerable to cardiac mor-
bidity. There is a loss of myocytes with hypertrophy of 
remaining cells [11]. The left ventricular diastolic filling rate 
decreases to 50% of the peak rate by the age of 80 [12]. The 
elderly patient compensates poorly for hypovolaemia due to 
diastolic dysfunction and decreased vascular compliance 
[13]. Calcification of the fibrous skeleton involves the valvu-
lar apparatus and conduction system [14]. The elderly patient 
is prone to conduction delay and atrial and ventricular ectopy 
due to fibrosis or calcification of the conduction pathways 
[15]. The incidence of cardiac arrhythmias increases with age 
both at rest and on exercise [16]. There is blunting of the beta-
adrenergic responsiveness [9, 17, 18]. The cardiac output is 
however maintained despite reduced early diastolic filling 
through the use of the Frank-Starling mechanism [13–15]. 
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There is a loss of arterial compliance with ageing  contributing 
to left ventricular hypertrophy and systolic hypertension [14].

 Respiratory

There are age-related changes in the anatomy, physiology 
and immunology of the respiratory system that impact on 
perioperative assessment and postoperative care (Box 9.2). 
Anatomically, there are loss of thoracic intervertebral disk 
spaces and increased kyphosis, which results in stiffening 
of the chest wall and a decrease in vital capacity as well as 
in the fraction of exhaled volume in 1 s (FEV1). There are 
also loss of lung elasticity and reduction in alveolar sur-
face area which together result in homogenous enlarge-
ment of air spaces and has been referred to as ‘senile 
emphysema’. Physiological changes of ageing include 
increased air trapping and hyperinflation due to changes in 
the lung parenchyma. Lung hyper-expansion, in turn, flat-
tens the diaphragm altering the length-tension relationship 
of its muscle fibres resulting in weaker cough and decreased 
respiratory efficiency. Impairment in gas exchange occurs 
due to ventilation- perfusion mismatch (especially in the 
supine position) and a decline in alveolar surface area 
which affects oxygen diffusion. The elderly also have a 
reduced response to hypoxia and hypercapnia due to 
changes in central ventilatory control possibly related to 
reduced number of medullary ventral respiratory neurons. 
Immunological changes include an imbalanced increase in 
pro-inflammatory cytokines (e.g. IL-1, TNF-a) even in the 
absence of a threat and a more blunted response to infec-
tion or injury. Toll-like receptors which are important in 
the initiation of the innate immune response are reduced in 
expression as is the cytotoxic ability of alveolar macro-
phages. The adaptive immune response is also impaired 
with decreased T cell activation and reduced antibody-

secreting ability of B cells. Thus the elderly are more vul-
nerable to respiratory infections from a variety of 
pathogens [19].

 Pharmacokinetics and Pharmacodynamics

Many of the age-related physiological changes in the func-
tion and composition of the body result in many pharmaco-
kinetic changes in the elderly [22]. With advancing age, 
there is a reduction in the total body water and lean body 
mass with a relative increase in body fat [23–27]. The 
decrease in the water content of the body with ageing results 
in water- soluble drugs having a smaller volume of distribu-
tion [27] and higher serum levels for drugs such as lithium 
and aminoglycosides. An increase in the fat content, how-
ever, results in an increase in volume distribution and the 
half-life of fat- soluble drugs [22, 27] such as diazepam. 
There is a progressive decline in counter-regulatory mecha-
nisms (impaired homeostasis) in old age, and age-related 
changes in pharmacodynamics occur at the receptor site or 
signal transduction level [28]. In old age, the pharmacody-
namic changes alter the sensitivity of drugs [26]. Some drug 
effects are augmented. There is now evidence to suggest that 
there is altered ‘sensitivity’ at the receptor site to a given 
concentration of the drug in the elderly. Enhanced sensitiv-
ity to warfarin, for example, is the probable reason for its 
increased toxicity [29].

 Liver

Due to 20–50% reduction in the blood flow and 20–30% 
decrease in liver mass with increasing age [30], first-pass 

Box 9.1. Age-Related Changes Which May Affect 
Cardiovascular Performance
Diastolic dysfunction
Blunting of the beta-adrenergic responsiveness
Fibrotic involvement of conduction pathways
Resetting of baroreceptor reflex
Increased stiffness and decreased vascular compliance
Elevated levels of catecholamines

Information sources; Pugh andWei [14]; Priebe [9]

Box 9.2. Age-Related Changes Which May Affect 
Respiratory Performance
Stiffening of the chest wall.
Increase in functional residual capacity and residual 
volume.
A decline in the diffusion capacity.
Increase in pulmonary vascular stiffness, vascular 
pressures and resistance due to changes in pulmonary 
vasculature.
Ventilation control diminishes.

Information sources: Taylor and Johnson [20]; 
Oyarzun [21]
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metabolism is reduced [31]. With ageing, there is a decline in 
the intrinsic metabolic activity of hepatic parenchyma and 
hepato-biliary function, with shifts in the expression of a 
variety of proteins resulting in a moderate reduction in Phase 
1 metabolism of many drugs [22, 32]. Phase 2, however, is 
unchanged with ageing. Conjugation and oxidative reactions 
by the hepatic microsomal enzymes are involved in drug 
metabolism [24, 33]. Conjugation, reduction and hydrolysis 
are not altered [29]. Oxidative metabolism through cyto-
chrome P450 system decreases with ageing [34]. The elderly 
exhibit a decline in the hepatic clearance of certain drugs 
with increased frequency of adverse drug reactions and this 
has been attributed to a decrease in liver volume rather than 
to a reduction in Phase 1 metabolism [32].

 Renal

In the elderly, the most important pharmacokinetic change is 
the decline in the excretory capacity of the kidney, and this is 
much more clinically significant than the decline of hepatic 
drug metabolism El [25]. The glomerular filtration rate, renal 
plasma flow and associated tubular function decline with age 
[35]. The renal function declines linearly from the age of 30 
and mirrors the decline in drug excretion with age. Such 
decrease in drug clearance increases the blood levels and 
toxic effects of the drug [36].

 Management of Anaesthesia

Anaesthetic techniques can be broadly categorised into gen-
eral anaesthesia, regional anaesthesia (e.g. spinal, epidural, 
peripheral nerve blocks) and local anaesthesia (infiltration of 
surgical field). The choice of technique is based on several 
factors such as surgical procedure (e.g. laparotomies require 
muscle relaxation and cannot be done under regional anaes-
thesia alone in comparison to caesarean sections which are 
usually done under spinal anaesthesia only), coexisting dis-
ease and the need to minimise postoperative complications 
(e.g. epidural analgesia may be performed with local anaes-
thesia and no opiate in those with severe sleep apnoea and 
right heart failure) and patient preferences (e.g. frail patients 
with multiple comorbidities undergoing cataract surgery 
often receive only local anaesthesia topically).

 General Anaesthesia

General anaesthesia aims to achieve a deep enough level of 
sedation, analgesia and muscle relaxation to allow surgery. 

Though historically this was accomplished with a high dose 
of a single volatile agent (ether, halothane, etc.), modern 
techniques rely on use of low doses of individual drugs spe-
cific to each aim: sedation is achieved with short-acting 
volatiles such as sevoflurane, and analgesia is achieved with 
potent but short-acting opioids such as fentanyl and muscle 
relaxation with agents such as rocuronium or 
cisatracurium.

Though the conduct of anaesthesia is nuanced and depen-
dent on the surgical procedure and patient factors, broad 
principles affecting the management of the elderly are out-
lined in the table below [37] (Table 9.1).

Age-related changes such as depletion of neurotransmit-
ters, reduced neuronal density and reduced innervation of 
skeletal muscles may cause a reduction in anaesthetic 
requirements [38].

Regional anaesthetic techniques may be suitable for cer-
tain operations usually involving the limbs or extremities. 
They can also be used in combination with general 
 anaesthesia for postoperative analgesia. Non-randomised 
studies and propensity score matched reviews have sug-
gested that older patients undergoing general anaesthesia 
for hip surgery have a higher incidence death, stroke, respi-
ratory failure and intensive care unit admission [39]. 
Problems with using regional techniques include surgical 
acceptance of having a semi-awake patient, the risk of fail-
ure of the block, the limitations on operative time imposed 
by the duration of the block and need for specific skills in 
performing the technique avoiding complications like nerve 
injury. The very old may also have a higher incidence of 
delirium or dementia, and it can be challenging to obtain 
consent for the procedure or win their co-operation for posi-
tioning for the block.

 Risk Scoring and Assessment

There are several risk assessment systems that have evolved 
for different types of surgery. These systems can be specific 
for certain types of surgery (e.g. EuroSCORE for cardiac 
surgical risk assessment) and particular diseases (e.g. Lee’s 
Revised Cardiac Risk Index for risk of cardiac death after 
noncardiac surgery) or specialty-specific (e.g. the American 
Society of Anaesthesiologists (ASA) grading system to the 
complex American College of Surgeons National Surgical 
Quality Improvement Program risk calculator (NSQIP risk)). 
Most of these scoring systems are better at predicting mortal-
ity rather than outcomes relevant to the very old such as mor-
bidity and functional outcomes. Hence methods of risk 
assessment for the very old also need to consider geriatric 
syndromes like frailty, malnutrition, sarcopenia and delir-
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ium. The comprehensive geriatric assessment followed by 
patient-centred interventions has been shown to improve 
outcome (chances of being alive and in their own home at 
6  months) in medical inpatients, but work is ongoing to 
assess its preoperative role in the elderly [40]. The risk fac-
tors for surgery include age over 65  years, coexisting ill-
nesses, urgency and type of surgical procedure [41].

Myocardial infarction is the commonest non-surgical 
cause of death after noncardiac surgery. There are several 
cardiac risk indices, Goldman risk index, Detsky’s cardiac 
risk index and Eagle’s cardiac risk index, amongst others. In 
noncardiac surgical patients, the Lee index has been consid-
ered to be the best currently available cardiac risk prediction 
index [42]. It is simple and extensively validated and pro-
vides a good estimate of the preoperative risk [43]. Lee’s 
Revised Cardiac Risk Index consists of six independent 
clinical determinants: history of ischaemic heart disease 
(angina or myocardial infarction), congestive heart failure, 
stroke/TIA, renal dysfunction, diabetes mellitus and high-
risk surgery [42]. Furthermore preoperative and postopera-
tive risks can be evaluated when adapted for surgical 
procedures. Vascular, intra-abdominal, thoracic, major 
orthopaedic and any emergency procedures are considered 
to have a high risk [44]. NICE preoperative testing guide-
lines grade surgical severity into three classes, for example, 
breast biopsy is classed as minor, knee arthroscopy as inter-
mediate and total knee replacement as major [45]. High-risk 
surgical procedures and reduced functional capacity predict 
a poor perioperative outcome [46]. There is a high preva-
lence of preoperative medical problems in this group of 
patients [47] that require medical attention. The extent of 

the evaluation will depend on the status of the patient and 
the urgency for intervention. A multidisciplinary approach 
can reduce complications following surgery [48]. 
Preoperatively physicians/geriatricians have a crucial role in 
making medical recommendations [49], to evaluate, correct 
clinical abnormalities [48] and stabilise the patient before 
surgery.

Physical fitness or functional capacity can be estimated 
by the ability to perform basal activities of daily living or 
measured in metabolic equivalents (METs). Metabolic 
demand at rest is equivalent to 1 MET, 2 flight of steps to 4 
METs and strenuous sports to >10 METs. Less than 4 METs 
indicates poor functional capacity [50]. Achieving 6–8 
METs of activity without significant symptoms of dyspnoea 
is considered to represent good functional capacity in a 
50–60-year-old patient [44]. Functional capacity can be esti-
mated by the ability to perform the activities of daily living. 
Physical status can be determined by the ASA (American 
Society of Anaesthesiologists) Physical Status Classification 
System [51] score. The ASA is an assessment of the patient’s 
overall health status and is based on six grades and is widely 
used to ascertain the overall risk [52]. ASA grade 1 is a nor-
mal healthy person and ASA grade 6 is a declared brain-dead 
patient. In between are various grades of system disease 
from mild to severe to moribund patient [51]. The New York 
Heart Association (NYHA) assigned patients to one of four 
functional classes depending on the degree of effort needed 
to elicit symptoms of shortness of breath or chest pain. The 
severity of the preoperative functional impairment is linked 
to postoperative mortality, increasing from 4% in NYHA 
class 1 to 60% in class 4 [52].

Table 9.1 Age-related changes and their impact on the management

System Changes Impact on management
CNS Reduced brain mass, neurotransmitters and receptors. 

Reduced autonomic responsiveness. Higher sensitivity 
to anaesthetics

Decreased doses of volatile agents, titration of drugs to 
effect than using standard doses

Cardiovascular Systolic hypertension, diastolic dysfunction, labile 
blood pressure, sensitivity to anaesthetics

Titrate fluid therapy to monitored indices of filling to 
avoid excess, higher need for infusions of vasopressors 
to maintain blood pressure

Respiratory Decreased lung and chest wall elasticity, weaker 
muscles. Increased VQ mismatching, higher risk of 
hypoxaemia and aspiration

Preoxygenation, minimising sedative drug doses, 
monitoring to ensure adequate reversal of muscle 
relaxants. Early mobilisation and chest physiotherapy 
postoperatively

Liver Reduced liver mass and blood flow. Lower albumin 
levels

Reduce dosing interval of hepatically cleared drugs and 
highly albumin-bound drugs

Kidney Reduction in renal mass, muscle mass and total body 
water makes creatinine a poor predictor of renal 
function. Decreased ability to handle salt and water 
overload

Reduce repeat doses of renally excreted drugs (e.g. 
morphine), minimise use of drugs with renal toxicity 
(e.g. NSAIDs)

Skin, muscle and fat Frail skin, decreased muscle mass and subcutaneous  
fat with increased central fat. High risk of hypothermia. 
Increased volume of distribution of fat-soluble drugs 
and reduced volume of distribution of hydrophilic 
drugs

Active warming of fluids and patient, monitoring of core 
temperature. Allow prolonged elimination time for 
fat-soluble agents including volatile anaesthetics

Modified from Strom et al. [37]
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 Preoperative Evaluation

 Preoperative Cardiac Management for Cardiac 
Surgery/Noncardiac Surgery

Preoperative evaluation and risk assessment are performed 
firstly to weigh the potential surgical benefit against the risk 
of an adverse medical or surgical complication and secondly 
to identify any comorbidity that can be optimised. As the 
elderly population grows, issues such as frailty, multi- 
comorbidity and terminal illness become more prevalent in 
the preoperative setting and cloud the risk-benefit 
 decision- making processes. To better guide this growing 
group of complex patients, a value-based approach is also 
needed that takes into account patient preferences and atti-
tudes to end- of- life care in addition to the traditional disease-
centred approach to managing the problem at hand.

Preoperative evaluation of the elderly commences with the 
history of the surgical problem and, in particular, the surgical 
approach proposed. The evaluation also considers the patient’s 
medical comorbidities, medication and allergy history and 
previous anaesthetic history including techniques used and 
any complications encountered. The physical assessment of 
the airway aims to identify any difficulties that might be 
encountered in securing it. A cardiac examination looks for 
signs of heart failure or valvular conditions such as aortic ste-
nosis and mitral regurgitation. The respiratory exam aims to 
assess for signs of wheezing, impaired cough or inability to 
clear secretions and often incorporates the smoking history. 
The patient’s baseline cognitive function and risk of delirium 
are also important in assessing their suitability to use tech-
niques like patient-controlled analgesia which are common 
after major surgery utilising either intravenous opiates or epi-
dural local anaesthetic infusions. Renal function is evaluated 
by measurement of their serum creatinine, accepting that 
serum creatinine is dependent on muscle mass and patients 
who are cachectic may have a normal creatinine even with 
renal impairment. Increasingly frailty as a syndrome is being 
assessed formally preoperatively, and its recognition has been 
shown to affect surgical and anaesthetic decision-making 
[53]. Though blood tests for full blood count, urea and elec-
trolytes, ECG and CXR are very common, the threshold for 
performing further invasive testing is dependent on the com-
plexity and invasiveness of the surgery as well the pretest 
probability of finding a correctable problem.

The outcome of the assessment is a postoperative plan 
which is developed in discussion between the patient, surgeon, 
anaesthetist and any other clinicians. Increasingly the postop-
erative plans take into account advanced care plans that may 
have been devised before an operation was ever considered. 
Such advanced care plans often require reinterpretation in the 
perioperative context given the goal of surgery in the elderly is 
often to allow survival with a better quality of life.

 Postoperative Complications in the Elderly

Postoperative complications mainly arise from the surgery, 
the patient’s pre-existing comorbidities or iatrogenesis. It is 
worth exploring in more detail common general complica-
tions relevant to the elderly such as anaemia, immobility, 
infections and postoperative cognitive dysfunction including 
their principles of management.

Anaemia is a common complication after laparotomies and 
hip surgery in the elderly and may present as hypotension or 
tachycardia unresponsive to fluid challenge, chest pain due to 
cardiac ischaemia or pallor and lethargy resulting in a poor abil-
ity to mobilise. The FOCUS trial [54] explored liberal (aiming 
Hb 10 g/dL) vs. restrictive (aiming 8 g/dL) transfusion threshold 
after hip surgery in the elderly (n = 2016 patients with an aver-
age age of 82) and included patients with cardiac risk factors. 
Though there was a slightly higher proportion of patients who 
had inability to walk unassisted at 60  days in the restrictive 
group (28.1% vs. 27.6%), the restrictive group received a 
median of 0 units of blood, had a pre-transfusion Hb of 7.9 g/dL 
and had a lower 30-day mortality of 4.3% (vs 5.2%). There were 
no significant differences in clinical outcomes between the 
groups. Current strategies for management of anaemia include 
aggressive management of anaemia preoperatively where time 
allows by supplementation of iron and/or erythropoietin but 
reserving transfusion for where there is evidence of ongoing 
bleeding (persistently dropping Hb), hypotension or tachycardia 
unresponsive to fluids or cardiac decompensation [55].

Postoperative immobility is associated with pneumonia, 
pressure ulcers and thromboembolism. It contributes to 
increased risk of delirium and loss of bone density. 
Immobility can arise from pre-existing conditions, postop-
erative pain and tethers applied in the hospital (e.g. oxygen 
tubing, urinary catheters, intravenous infusions, cardiac 
monitors, etc.) Management of immobility requires a multi-
disciplinary approach between surgeons, anaesthetists, nurs-
ing staff and physiotherapists. Surgeons can minimise tissue 
injury and operative time and postoperatively remove tethers 
that hinder mobilisation. Anaesthetists and pain specialists 
can use drugs which are short acting and devise an appropri-
ate postoperative analgesia strategy minimising sedation and 
utilising appropriate regional or local anaesthetic techniques. 
Monitoring for side effects like constipation or urinary reten-
tion is also vital. Nursing staff and physiotherapists are indis-
pensable in delivering specific interventions to encourage 
mobility [56]. Prehabilitation is a topic of research interest in 
assessing the ability of subjects to be optimised through a 
programme of interventions (physical activity, nutrition, psy-
chological support) before a planned operation with the aim 
of improving their recovery from the surgery. Though the 
concept has merit from a patient perspective, it is expensive 
and has not been subject to real-world rigorous efficacy stud-
ies in the preoperative frail patient population.
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Infections may arise at the site of surgery or in unre-
lated sites such as in the lungs or urinary tract. 
Postoperative infections result in longer hospital stays, 
higher 30-day morbidity and mortality and may contribute 
to further decline in functional status of an already frail 
patient. Infection risks are also increased sevenfold in 
patients with blood sugar levels greater than 12.2 mmol/L 
(220  mg/dL), and even  perioperative stress-induced 
hyperglycaemia in nondiabetics has been implicated as a 
risk for surgical wound infection. Management strategies 
to minimise infection include appropriately timed prophy-
lactic antibiotics prior to incision in theatre, removal of 
indwelling lines and catheters as early as possible, provid-
ing chest physiotherapy to ensure clearance of secretions 
in combination with analgesic techniques that titrate anal-
gesia to needs avoiding oversedation (e.g. using patient-
controlled analgesia) and optimal diabetic control using a 
basal bolus insulin regime with a long-acting insulin 
rather than just relying on sliding scale short-acting insu-
lin regimen alone.

There is a spectrum of postoperative cognitive disor-
ders which range from postoperative cognitive dysfunc-
tion (or POCD representing a variable impairment of 
memory, concentration, learning and speed of response 
postoperatively), dementia (impairment of memory) to 
delirium (consciousness impaired). Whilst dementia and 
delirium are well- defined conditions, postoperative cogni-
tive dysfunction is the subject of ongoing research. It has 
been estimated that the prevalence of dementia in those 
aged 71 and over in the USA is 13.9% whereas cognitive 
impairment without dementia is about 22.3%. Many stud-
ies have shown that preoperative cognitive impairment is 
related to postoperative delirium which has been reported 
to have an incidence of 32–42% [57]. Postoperative delir-
ium has also been associated with major complications 
like death, prolonged length of stay and need for discharge 
to rehab or long-term care facility. Postoperative cogni-
tive dysfunction occurs more frequently in those who are 
over 60 and may result in early retirement from work, 
decreased quality of life and higher mortality. It usually 
last from weeks to months and the immediate implication 
for practice is that patients and their families should be 
counselled about it so that they make cognitively demand-
ing decisions before surgery or have loved ones willing to 
help with such decisions in the weeks and months after 
the surgery. Because the condition usually resolves in 
months, there are very few randomised controlled studies 
to guide treatment [58].

 Multiple Choice Questions (MCQs)

 1. The following regarding altered pharmacokinetics with 
ageing are true Except:
 A. Decrease in total body water affects volume distribu-

tion resulting in water-soluble drugs attaining a higher 
serum levels.

 B. Increase in body fat with ageing results in fat- soluble 
drugs having their half-life increased.

 C. Reduction of liver mass and blood flow with ageing 
results in decreased rate of drug clearance by the liver.

 D. Serum creatinine is an accurate reflection of renal 
impairment in the elderly.

 2. The following regarding altered pharmacokinetics with 
ageing are true Except:
 A. The elderly are three times more susceptible to ADRs 

than those younger than 5 years.
 B. The elderly on multiple drugs have decreased adher-

ence to drug regimes.

Clinical Relevance
The very old demonstrate a reduction in physiological 
reserve and inability of organ systems to respond to 
illness and surgical stress [8, 9].

Many of the age-related physiological changes in 
the functions and composition of the body result in 
many pharmacokinetic changes in the elderly [22].

There are a number of risk assessment systems that 
have evolved for different types of surgery.

Preoperative evaluation and risk assessment are per-
formed firstly to weigh the potential surgical benefit 
against the risk of an adverse medical or surgical com-
plication and secondly to identify any comorbidity that 
can be optimised.

The outcome of the assessment is a postoperative 
plan which is developed in discussion between the 
patient, surgeon, anaesthetist and any other 
clinicians.

It is worth exploring in more detail common general 
complications relevant to the elderly such as anaemia, 
immobility, infections and postoperative cognitive dys-
function including their principles of management.

Higher risks for perioperative cardiac complica-
tions are associated with diabetes, renal insufficiency 
and previous or current cardiac disease [45].
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 C. Reduction in renal function affects not only renally 
excreted drugs but also drugs that undergo extensive 
metabolism in the liver.

 D. Some effects may be increased in the elderly, for 
example, the heart rate response and a higher antihy-
pertensive response than the young to beta-blockers.

Answers to MCQs
 1. D
 2. D
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 Historical Perspective

In 1895 the German physicist Wilhelm Conrad Röntgen acci-
dently noticed a glow on a nearby fluorescent screen when test-
ing whether cathode rays could pass through glass. He called 
this glow X-rays, because of their unknown nature [1, 2]. 
Weeks later he took an image of his wife’s hand. Röntgen was 
awarded the Nobel Prize in Physics in 1901. Today X-ray tech-
nology is widely used. After a lull, a new wave of advanced 
technology began with the advent of the CT scanner. In 1972 
the British engineer Godfrey Hounsfield and South African-
born physicist Allan Cormack invented computed tomography 
(CT) imaging, also known as computed axial tomography 
(CAT) scanning [3]. Over the next quarter of a century, CT 
advanced in terms of speed, patient comfort and resolution [3]. 
In the mid-1980s, the power slip ring was developed which has 
brought about a new dawn in CT spiral or helical scanning [4].

In 1882, Nikola Tesla in Budapest discovered the rotating 
magnetic field, a fundamental discovery in physics, and the 
strength of a magnetic field is now measured in Tesla or 
Gauss units [5]. In 1937, Isidor I. Rabi observed the quantum 
phenomenon dubbed nuclear magnetic resonance and 
received the Nobel Prize [5]. Today imaging has contributed 
in a number of ways in the study involving all fields of medi-
cine, and currently there are an array of imaging modalities 
that are available for research and clinical use.

 Ageing and Age-Related Changes

Current demographic data predicts an increase in the elderly 
population worldwide. Life expectancy has increased dra-
matically, and the 90 years and older age group represent the 
fastest-growing segment of the population growing at a faster 
rate than the 85–89-year-olds [6]. In the United States, it 
contributes to 2% of the US population [7].

Numerous structural and physiological changes occur 
with ageing [8]. The kidney decreases in size primarily due 
to loss of cortical mass [9] which is due to glomerular scle-
rosis [10]. With ageing there is reduction of renal blood flow, 
impaired autoregulation and reduction in glomerular filtra-
tion rate (GFR) [11, 12]. Renal function declines with age, 
but the independent effects of age, sex and race have not 
been studied [13], and the decline has been variously attrib-
uted to the effects of hypertension, atherosclerosis or other 
co-morbidities such as cardiovascular disease [14, 15]. The 
glomerular filtration rate progressively declines at an aver-
age rate of 8 ml/min/1.73m2 per decade [16]. One third of the 
people over the age of 65 years have an estimated glomerular 
filtration rate (eGFR) below 60 ml/min/1.73m2 [17, 18].

With ageing a wide variety of changes occur in structure 
and function of the brain [19]. The brain shrinks in size with 
age, and the shrinkage is selective [20]. The frontal, prefron-
tal, basal ganglia, cerebellum, corpus callosum and the ven-
tricles are the areas most susceptible to changes. MRI has 
revealed changes in the volume of the amygdala hippocam-
pus and temporal horns of healthy individuals which remains 
relatively stable till the age of 60 years and thereafter under-
goes atrophy with age [21]. In a study of the oldest old age-
ing without dementia characterised by imaging, the 
investigators found the brains to be smaller and with cerebro-
vascular lesions as the individuals aged [22]. Brain loss 
occurred in the hippocampus and its surrounding structures 
and the other areas involved were the primary sensory cortex 
and posterior regions [22].

 Neuroimaging in the Elderly

Disability increases rapidly with age and in the oldest old 
[23] with the highest rates of dementia [24]. About half of 
the oldest old will have dementia [25]. Sarcopenia, lung 
function, sedentary life style and chronic degenerative 
 conditions such as arthritis and arteriosclerosis contribute to 
disability in the oldest old [26].
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On the other hand, there is a population of very elderly 
who are living independently in the community who have 
scored well on scales that measure well-being and quality 
of life (QoL) [27]. The clinician is often in doubt as to 
what to do in terms of whether, in this group of patients, 
additional diagnostic procedures are helpful [28]. This 
patient population is less prone to the long-term effects of 
radiation burden or contrast-induced nephropathy [29], 
and the use of advanced imaging techniques is justifiable. 
Age alone should not be a determining factor of whether or 
not to provide procedures to the elderly for diagnostic pur-
poses [30].

Currently, screening for diagnosis and monitoring of dis-
ease are largely possible due to the availability of modalities 
such as CT, MRI, positron emission tomography (PET), 
combined PET-CT and ultrasound, but they come with a risk 
[31]. In older patients with obstructive coronary artery dis-
ease, the use of dipyridamole-thallium imaging has been 
shown to be a safe non-invasive procedure and similar to 
that seen in younger patients [32]. Apart from potential risk 
of cancer following exposure of patients to ionising radia-
tion, hypersensitivity reactions, risks related to use of IV 
contrast agents [31] and thyrotoxicosis [33] are other 
adverse effects. The risk of developing cancer to ionising 
radiation in the oldest old is insignificant for it takes several 
years for cancer to occur after radiation exposure. Asthma 
increases the risk of bronchospasm, and beta-blockers may 
worsen bronchospasm and have been associated with hyper-
sensitivity [33].

Contrast-induced nephropathy (CIN) is commonly 
defined as acute renal failure occurring within 48  h of 
exposure to IV contrast but not to any other causes [34]. 
There are many risk factors, such as nephrotoxic drugs, 
advancing age and route of administration, among others, 
which may contribute to CIN, but the only two confirmed 
independent risk factors are pre-existing impairment of 
renal function and renal impairment associated with diabe-
tes mellitus [35]. Patient-dependent risk factors for devel-
opment of CIN are congestive heart failure, age over 
70 years, elevated creatinine levels and nephrotoxic drugs 
[36]. However a more comprehensive pre-procedural 
assessment may be justifiable, especially in a high-risk 
hospital population undergoing interventional radiology 
procedures [35].

 Prevention of CIN

Hydration and avoidance of nephrotoxic drugs are used to 
decrease the incidence of CIN [35]. Some of the strategies 
used are shown in Box 10.1.

Radiographic contrast agents have been classified as iodin-
ated contrast media and non-iodinated contrast media, and the 
former is further classified as non-ionic and ionic [33]. The 
non-ionic agents are selectively used where osmolality may 
affect the examination quality as in cardiac CT coronary angi-
ography and lower-limb angiography [33]. The non-iodinated 
contrast agents are generally used in ultrasound and MRI [33]. 
Nearly 4% of diabetic patients with normal renal function may 
develop CIN with non-ionic contrast material [37].

Intravenous administration of iodinated contrast media to 
patients on metformin can result in lactic acidosis [38, 39]. 
Patients on metformin with an eGFR of less than 60 ml/min 
should stop taking the metformin at the time of contrast 
administration [40]. The European Society of Urogenital 
Radiology recommends that in patients with eGFR less than 
45  ml/min, metformin should be stopped 48  h before CT 
[41]. It has been reported that 8% of the patients with diabe-
tes on metformin and baseline serum creatinine levels 
<1.5 mg/dl acquire a risk of lactic acidosis with non-ionic 
contrast [37]. Others have recommended that there is no jus-
tification to withhold the metformin before the procedure but 
to withhold it after the administration of the contrast material 
for 48 h and if the renal function is normal to restart the met-
formin [38]. The Royal College of Radiologists advice is that 
metformin should not be used in the 48 h before and after 
intravenous contrast medium [39]. According to McCartney 
et al. [39], it is safe to give IV contrast medium to patients on 
metformin with normal renal function.

 Geriatric Imaging in Clinical Practice 
and Research

Geriatric chest imaging With ageing changes occur in both 
the chest wall and lungs with multiple changes in structure and 
function [42] giving rise to changes in pulmonary mechanics, 
respiratory muscle strength [43] and ventilation control. It is 
important to have a clear understanding of the changes in 
respiratory structure and function associated with ageing as 
these changes may affect, for instance, in the interpretation of 

Box 10.1 Strategies Used to Prevent CIN
Hydrate the patient

Avoid contrast in high risk patents
Cease nephrotoxins early
Look for imaging alternatives
Use the lowest dose
Avoid repetitive dosing within one study
Information sources: [35, 37]
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imaging findings. Table 10.1 shows the changes with ageing 
and age-related imaging changes in relation to the chest. It 
may be difficult to differentiate normal, age- related X-ray 
findings and that due to disease and often impossible to distin-
guish between them on imaging tests alone [44].

Geriatric brain imaging Over one half of the oldest old 
will have dementia [52, 53], and this group has the highest 
rate of dementia in the population [23]. The diagnosis of 
dementia is a clinical one. The diagnosis of dementia in the 

oldest old can be challenging especially in the early stages of 
the disease [54]. The main subtypes of dementia include 
Alzheimer’s disease (AD), frontotemporal dementia (FTD), 
diffuse Lewy body dementia (DLBD) and vascular dementia 
(VD). AD is the most common neurodegenerative disease 
characterised by progressive loss of memory and other cog-
nitive functions, by inability to perform basal activities of 
daily living and in the later stages by behavioural and psychi-
atric symptoms. The hallmarks of AD are the extracellular 
accumulation of amyloid beta (Abeta) peptides forming the 
core of the senile plaques and intracellular neurofibrillary 
tangles [55] which spreads in stages from the entorhinal cor-
tex to the neocortex [56]. The Abeta deposits involve the 
neocortex, while the intracellular accumulation mainly 
affects the hippocampus [57]. Figure 10.1 shows atrophy of 
the hippocampi and medial temporal lobes. The earliest sites 
involved affected by atrophy are the medial temporal lobes 
(Fig. 10.2) [58], followed by atrophy in the medial parietal 
regions, posterior cingulate and precuneus (Fig. 10.3) and, in 
the later stages of the disease, the association areas of the 
frontal and lateral temporal lobes [59] (Fig. 10.4).

Prominent involvement of the frontal and temporal lobes give 
rise to frontotemporal dementia (FTD). Frontotemporal lobar 
degeneration is a syndrome that embraces various pathologi-
cal substrates including Pick’s disease, corticobasal degener-
ation, FTLD with microtubule-associated protein tau gene 
mutation and FTLD-U with progranulin gene mutation 
among others [60]. It has three patterns of presentation, fron-
tal variant with gradual change in behaviour and the temporal 

Table 10.1 Aging-related chest imaging findings and likely misinter-
pretation as age-related diseases

Anatomical structure Imaging findings
I. Thoracic cage
  Intervertebral cartilages, 

costo-vertebral joints
Calcification Solitary 

pulmonary 
nodules

   Parietal muscles Loss of muscle 
mass (atrophy)

Increase in 
pulmonary 
transparency on 
X-ray

  Intercostal muscles
  Spine-kyphosis, 

degenerative changes
‘barrel-shaped 
chest’

COPD

II. Diaphragm
  Loss of muscle mass 

dyskinesis
‘hump’ (bulging) Hemi- diaphragm

III. Lung parenchyma
  Enlargement of distal 

air-spaces,
Hyperinflation 
on X’ray

Emphysema

 Interstitial changes. Sub-pleural 
reticular pattern

Interstitial lung 
disease

  Thickening of interloper 
septa,

Moderate basal 
fibrosis

Laminar 
atelectasis

  Bronchial thickening and 
dilatation

Parenchymal 
changes

Sub-pleural 
thickening

  Reduction in calibre and 
number of the vessels

Cardiovascular
I. Cardiac
  Loss of myocytes and 

increase in remaining, 
left ventricular wall 
thickens,left atrium 
hypertrophies

Cardiac 
enlargement

Left ventricular 
size of 
dysfunction

  Fibrous tissue of 
skeleton- sclerotic and 
calcify

Mitral annular 
and aortic valve 
calcify

Valve 
insufficiency

II. Vascular
  Reduction of elastic 

connective tissue
Enlargement and 
tortuosity of 
aorta

widened 
mediatinum

Information sources: Mereu et al. [45]; Grossman and Nau [46]; Sharma 
and Goodwin [47]; Hochhegger et al. [44]; Copley [48]; Caskey [49]; 
Carmeli et al. [50]; Booth et al. [51]

Fig. 10.1 Alzheimer’s disease. Coronal T2: Atrophy of the hippo-
campi and medial temporal lobes. (Reproduced with kind permission 
from Dr. Lisa Tarlinton and courtesy of Nepean Hospital)
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variant with gradual progressive language dysfunction 
(semantic dementia and progressive non-fluent aphasia) [59].

Dementia with Lewy bodies also known as cortical Lewy 
body dementia or diffuse Lewy body dementia is a neurode-
generative disorder associated with abnormal structures 
(Lewy bodies) which are formed by aggregates of insoluble 
a-synuclein [59]. It is the second most common form of 

degenerative dementia [61]. It is characterised by fluctuating 
cognitive impairment, parkinsonism and recurrent visual 
hallucinations [61]. It could present like Alzheimer’s disease 
or Parkinson’s disease or a combination of the two [62]. 
There are three phases of dementia in Parkinson’s disease, 
namely, that of Alzheimer’s disease, that of cortical Lewy 
bodies and cell loss in the nucleus basalis and remaining 
cells showing tangles [62].

Vascular dementia (VaD) now termed vascular cognitive 
impairment includes a wide spectrum of cognitive decline 
ranging from mild deficits in one or more cognitive domains 
referred to as vascular mild cognitive impairment (vaMCI) to 
a broad dementia-like syndrome [63]. It includes vascular 
cognitive impairment with no dementia and mixed 
Alzheimer’s disease and cerebrovascular disease [64].

The detection of pre-dementia Alzheimer’s disease (AD) 
is crucial, to begin early and improved management [65] for 
symptoms which appear long after the onset of degeneration. 
About half of the demented oldest old do not appear to have 
significant pathology to account for their cognitive loss, 
while a similar proportion of non-demented oldest old have 
high degree of AD and other pathologies while preserving 
their cognition [66]. Kawas and Corrado [66] hypothesised 
that AD, vascular and other pathologies represent preclinical 
disease in non-demented oldest old (i.e. significant pathol-
ogy but without actual dementia). Thus there seem to be 
notable differences in this group, and better appreciation of 
the pathology is crucial. Although clinical-based testing is 
helpful, rarely does it allow the clinician to make a firm diag-
nosis [65] and in distinguishing between the subtypes. 

Fig. 10.2 Alzheimer’s disease. Sagittal MRI. Atrophy of the medial 
temporal lobe. (Reproduced with kind permission from Dr. Lisa 
Tarlinton and courtesy of Nepean Hospital)

Fig. 10.3 Alzheimer’s disease. MRI T1 Sagittal. Showing atrophy of 
precuneus (and posterior cingulate to a less degree). (Reproduced with 
kind permission from Dr. Lisa Tarlinton and courtesy of Nepean 
Hospital)

Fig. 10.4 Alzheimer’s disease. Sagittal MRI T1. Lateral parietal lobe 
and posterior temporal lobe (lateral parieto-temporal association cor-
tex) atrophy. (Reproduced, with kind permission, from Dr. Lisa 
Tarlinton and courtesy of Nepean Hospital)
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Therapeutic regimens vary depending on the type of demen-
tia, and hence accurate diagnosis is vital [54].

Imaging biomarkers are emerging as valuable tools [54] 
for clinical and preclinical studies, to interpret their patho-
physiology [65] and their usefulness in subtype management 
[67]. The brains of the very elderly usually have mixed 
pathologies associated with dementia, the commonest being 
Alzheimer’s disease, and other pathologies include Lewy 
bodies, hippocampal sclerosis, white matter disease and 
infarction [68]. Neuroimaging techniques are increasingly 
used as additional markers to detect AD onset and predict 
conversion of mild cognitive impairment (MCI) to AD  
[69, 70], and a variety of neuroimaging biomarkers have 
been put forward to identify the patterns of the pathology in 
AD and MCI [69]. Magnetic resonance imaging and positron 
 emission tomography (Figs. 10.5, 10.6, 10.7, 10.8 and 10.9) 
play an important role in the diagnosis of primary neurode-
generative disorders [71] and have been used to demonstrate 
structural, functional and metabolic changes and have been 
shown to provide useful disease markers [70]. Basically 
structural and molecular imaging in patients with dementia 
have a supportive role rather than diagnostic [72]. Functional 
connectivity MRI, diffusion tensor imaging and magnetic 
resonance spectroscopy and molecular imaging techniques 
such as 18F-fluoro-deoxy-glucose positron emission tomog-
raphy (PET), amyloid PET and tau PET are now available 
for clinical use [72]. Measurement of the regional cerebral 
glucose metabolism (rCMR glc) using PE7 and 18F-fluoro-
deoxy- glucose (FDG) has become the accepted technique 
for dementia research [73]. FDG-PET provides diagnostic 
specificity [74] and has been used to categorise the dementia 
subtypes such as Alzheimer’s diseases; frontotemporal, dif-

fuse Lewy body, vascular dementias [75]; and posterior cor-
tical atrophy [76].

The pathological hallmark of AD is amyloid beta pep-
tide 42 (Aβ42) [70], and amyloid load may identify 
increased risk of developing AD [77]. Amyloid load deter-
mined by florbetapir F18 positron emission tomography 
in non-demented old correlated with poorer cognition and 
faster cognitive decline in this group [77], and high amy-
loid on florbetapir PET can identify oldest old individuals 

Fig. 10.5 Alzheimer’s disease. Coronal PET: Hypometabolism in the 
hippocampi and medial temporal lobes. (Reproduced with kind permis-
sion from Dr. Lisa Tarlinton and courtesy of Nepean Hospital)

Fig. 10.6 Alzheimer’s disease. Sagittal PET.  Hypometabolism in 
medial temporal lobe. (Reproduced with kind permission from Dr. Lisa 
Tarlinton and courtesy of Nepean Hospital)

Fig. 10.7 Alzheimer’s disease. Sagittal PET. Hypometabolism in lat-
eral parietal lobe and posterior temporal lobe (lateral parieto-temporal 
association cortex). (Reproduced with kind permission from Dr. Lisa 
Tarlinton and courtesy of Nepean Hospital)
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at high risk of cognitive decline [78]. MR imaging-derived 
hippocampal atrophy and white matter hyperintensities 
are regarded as biomarkers in AD and cerebrovascular 
disease [79]. Cortical thickness can be quantified allowing 

early diagnosis and rate of progression from mild cogni-
tive impairment to dementia [80]. Individuals with Lewy 
body dementia show as array of impaired indicators of 
dopaminergic function which helps to distinguish them 
from healthy elderly and those with Alzheimer’s disease 
[81]. Abnormal FP-CIT SPECT [79] and dopamine trans-
porter imaging with iodine-123-b-carbo-methoxy- 3-b-(4-
iodophenyl tropane) fluoropropyl SPECT support the 
diagnosis of dementia with Lewy bodies in clinical prac-
tice [72]. In healthy individuals, the i-123 ioflupane 
images show comma-shaped structure bilaterally in the 
region of the corpus striatum [82] (Fig.  10.10). In 
Parkinson’s disease the usual pattern is the unilateral dis-
appearance of the ‘comma’ beginning with the tail [82]. 
Majority of the patients with DLB show a similar pattern, 
but the change is often symmetrical [82]. Perfusion 
SPECT [67, 79] and molecular imaging with FDG-PET 
showing defects in the frontal and/or anterior temporal 
atrophy are characteristic of frontotemporal dementias 
(Fig.  10.10). The diffusion tensor magnetic resonance 
imaging categorises the microstructural soundness of the 
white matter [83] and could be used to detect white matter 
changes and is a useful tool to detect early MCI/
Alzheimer’s disease [84–86].

 Procedure Utilisation in the Oldest Old

In a study of utilisation patterns, the oldest old consumed 
3.9% of the studies carried out in nuclear medicine 
although they comprised 1.3% of the state population [87]. 
The average number of procedures per person during the 
year was 1.56 in the oldest old compared to 1.57 in younger 
persons [87]. In a study of oldest old seen in a radiology 
department over a period of 7  years, the overall activity 
had increased by 22% over that period, and the activity in 
the 90  years old age group had increased by 51% with 
12.3% more CT in this age group [88]. Digital X-ray fluo-
roscopy, ultrasound and MRI have made considerable 
advancement in their ability to image the chest and abdo-
men. Some of the imaging procedures, such as magnetic 
resonance imaging, require patient cooperation and toler-
ance [30]. The oldest old are associated with decreased 
physical activity and a higher number of chronic diseases 
such as osteoarthritis, osteoporosis and cardiovascular dis-
eases, including hypertension and stroke [89], and physi-
cians will hesitate to use MRI in the elderly because of the 
discomfort it may cause [30]. In a study of feasibility and 
discomfort of MRI procedures in subjects >90  years, 
Wollman et  al. [30] reported that very long sessions of 
MRI are attainable even in the oldest old and are not asso-
ciated with any serious discomfort. The key points are 
summarised in Box 10.2.

Fig. 10.8 Frontotemporal dementia-sagittal PET.  Subtle but definite 
reduced metabolism in the frontal and anterior temporal lobes 1 year 
before the MRI show changes. (Reproduced with kind permission from 
Dr. Lisa Tarlinton and courtesy of Nepean Hospital)

Fig. 10.9 Frontotemporal dementia. Axial PET. Shows subtle but defi-
nite reduced metabolism in the frontal and temporal lobes. Changes are 
more prominent in the left than in the right. The changes of FTD in both 
PET and MRI are often asymmetrical. (Reproduced with kind permis-
sion from Dr. Lisa Tarlinton and courtesy of Nepean Hospital)
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 Multiple Choice Questions

 1. The following are true of imaging in the oldest old, 
EXCEPT:
 A. Nearly 4% of diabetic patients with normal renal 

function may develop CIN with non-ionic contrast 
material.

 B. Hydration and avoidance of nephrotoxic drugs are 
used to decrease the incidence of CIN.

 C. Intravenous administration of iodinated contrast 
media to patients on metformin can result in lactic 
acidosis.

 D. The older patient population is more prone to the 
long-term effects of radiation burden or contrast- 
induced nephropathy.

Fig. 10.10 DAT scan showing (i) normal and (ii) abnormal images. (Reproduced with kind permission of Yuliya S Jhanwar, MD. Assistant 
Professor of Radiology, Chief and Program Director, Nuclear Medicine, Weill Cornell Medicine, New York, NY 10065)

Box 10.2 Key Points: Imaging in the Oldest Old
Disability increases rapidly with age in the oldest old 
[23] with the highest rates of dementia [24].

Renal function declines with age [13].
There is a population of very elderly who are living 

independently in the community who have scored well 
on scales that measure well-being and QoL [27].

Age alone should not be a determining factor 
whether or not to provide procedures to the elderly for 
diagnostic purposes [30].

Currently screening for diagnosis and monitoring 
of disease are largely possible due to the availability of 
modalities such as CT, MRI, positron emission tomog-
raphy (PET), combined PET-CT and ultrasound, but 
they come with a risk [31].

Potential imaging risks include cancer over time 
following exposure of patients to ionising radiation, 
hypersensitivity reactions and risks related to use of IV 
contrast agents [31].

Two confirmed independent risk factors for 
contrast- induced nephropathy are pre-existing impair-
ment of renal function and renal impairment associ-
ated with diabetes mellitus [35].

The European Society of Urogenital Radiology 
recommends that in patients with eGFR less than 
45 ml/min, metformin should be stopped 48 h before 
CT [41].

Hydration and avoidance of nephrotoxic drugs are 
used to decrease the incidence of CIN [35].

Neuroimaging is increasingly used to identify the 
patterns of the pathology in AD with MCI [69].

Tolerance of MRI procedures in subjects >90 years 
with very long sessions of MRI is attainable even in 
the oldest old [30].
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 2. The following are true in relation to neuroimaging in the 
oldest old, EXCEPT:
 A. The non-iodinated contrast agents are generally not 

used in ultrasound and MRI.
 B. A variety of neuroimaging biomarkers have been put 

forward to identify the patterns of the pathology in 
AD and MCI.

 C. MR imaging-derived hippocampal atrophy and white 
matter hyperintensities are regarded as biomarkers in 
AD.

 D. Cortical thickness can be quantified allowing early 
diagnosis and rate of progression from mild cognitive 
impairment to dementia.
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Geriatric Care in General Practice

Gowrie Pavan

 Historical Perspective

The origins of general practice in England date back to 1617, 
and the term general practitioner was first formally used in 
1844 [1]. It was only in the nineteenth and early twentieth 
century that general practice as is known today began [2]. In 
the 1600 and 1700s in England, the general practitioners 
were the primary care physicians [1], and different divisions 
of the profession were not differentiated until the sixteenth 
century. In 1518 the Royal College of Physicians was 
founded and the Company of Surgeons in 1740 [3]. With the 
introduction of the National Insurance Act of 1911, general 
practitioners became responsible for providing a state-
funded primary health care for eligible working males, and 
subsequently in 1948 this was extended to everyone with the 
introduction of the National Health Service (NHS) [2]. The 
Royal College of General Practitioners was founded in 1952 
and has more than 50,000 members.

With England’s original colonisation of the United States, 
the practice of general practitioners was carried over to the 
United States [1]. The American Board of General practice, 
American College of General Medicine and the American 
Academy of General Physicians have largely contributed to 
the recent history of general practice in the United States [1].

When the First Fleet arrived in Australia in 1760, the 
Australian traditional healers were the Aboriginal medicine 
men [4]. Medical practice began in Australia in 1788 [3]. In 
1801 William Redfern, a surgeon was convicted and trans-
ported from England and like the others practiced as a phy-
sician and surgeon a description used by early GPs [3] and 
this state continued well into the twentieth century [3]. 
Before 1900 specialist and specialist teaching positions 
were mainly recruited from abroad [3]. In 1958 the 
Australian College of General practitioners was incorpo-
rated under the NSW Companies Act [3].

In 1984 the Commonwealth Government introduced a 
universal health insurance scheme, the Medicare. Medicare 
provides free treatment as a public patient and in a public 
hospital to all Australian residents. The GPs provide on a 
fee-for-service. For older patients after-hour care can pose 
problems because of the increasing levels of co-morbidities, 
transport difficulties and reluctance to leave home at night 
[5]. There are several medical deputising services that pro-
vide after-hour home visits by GPs.

 Demographic Characteristics of the Elderly

The oldest old are the most rapidly growing segment of the 
population, and similar trends are seen not only in the industri-
alised nations but also seen around the world. This demo-
graphic trend will continue, and although life expectancy 
continues to increase, there will be an unparalleled increase in 
age-related illnesses. The demographic characteristics of the 
oldest old are unique and different to that in the young old 
people, for example, in general they are more likely to be wid-
owed, to live alone, to suffer from chronic illnesses and to 
have more visits to the general practitioner and to the hospital 
out-patient [6]. There is increased risk of dependency, disabil-
ity, frailty, hospitalisation, institutionalisation and mortality in 
the elderly population over the age of 75 [7]. With life expec-
tancy increasing, the workload of the general practitioner 
involving consultations with older people will increase [8].

About 85% of the Australian population made at least one 
contact with a general practitioner per year [9], and an increas-
ing proportion of the visits rising significantly from 27% to 
30% were from the patients aged 65 and over [10]. The older 
patients who are the most socioeconomic disadvantaged are 
the very high and frequent GP attenders [11]. Of the frequent 
high attenders, 32% were aged 75 and above, and among very 
high and frequent GP attenders, arthritis and osteoporosis 
were the two most common long-term conditions [11]. Other 
common health conditions were heart and circulatory, long-
term injury, asthma, diabetes and mental health [11].
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 General Practitioner Involvement

People consult the GP for a number of reasons including 
short-term illnesses, management of long-term conditions 
and preventive health practices [12]. Nearly one-third of 
people 85  years and over visited their GP on 12 or more 
occasions in the previous year compared to 6.0% aged 
15–24 [12]. A Dutch study found that the out-of- hours pri-
mary health care has moved from practice-based services to 
GPs, the GPs handling 88% compared to 12% by the acci-
dent and emergency department [13]. An interplay of factors 
such as physical, psychological and social forms the basis 
for their decision to consult their GP [14]. The very elderly 
have a lower physical health and functional level than their 
younger counterparts for they suffer more economic losses 
and more cognitive impairment and have a lower educa-
tional level [15].

 Acute Short-Term Illnesses

In general practice life-threatening conditions are uncom-
mon and that due to traumatic injuries have declined [16]. 
Jones et al. [17] divided acute illnesses into minor and major 
illness. They drew attention to the undifferentiated nature of 
the problems presented to the GPs and recorded that the 
content of general practice was strikingly alike across the 
Western care systems including Australia, New Zealand and 
the United States. The acute major illness may present as 
acute serious illness, as acute exacerbation of an existing 
condition or as a new chronic illness [17].

 Long-Term Conditions

 Chronic Medical Conditions

In Australia 90% of all deaths in 2011 were due to chronic 
diseases [18]. The 2007–2008 National Health Survey 
indicated that one-third of the population had at least one 
of the following chronic conditions: asthma, type 2 diabe-
tes, coronary heart disease, cerebrovascular disease 
(largely stroke), arthritis, osteoporosis, COPD, depression 
or hypertension; and the proportion increased with age 
[19]. Most of the chronic diseases reported by GPs were 
hypertension, diabetes, depression, arthritis and lipid dis-
orders [20]. Older persons have a higher burden of chronic 

diseases and are heavy users of health care both ambula-
tory and in institutions such as hospitals and nursing care 
facilities [21].

 Arthritis

The two common types are rheumatoid arthritis and osteoar-
thritis. Rheumatoid arthritis (RA) is a systemic disease, and 
the pathogenesis involves genetics [22], environmental factors 
[23] and autoimmunity [24, 25]. Osteoarthritis was thought to 
be a noninflammatory condition, but now it is evident that this 
is not so [26], and there is evidence linking local inflammation 
with pain measured as synovitis/effusion [27]. RA is a severe 
disabling illness with deleterious effects [28] and affects every 
aspect of daily life, impacts health, threatens independence 
and has large economic and health costs [29]. Similarly osteo-
arthritis can have an equally negative impact on daily living 
due to severe chronic pain. Management of the pain can be a 
challenge because of the side effects of many of the pain medi-
cations with respect to the elderly.

 Role of the General Practitioner
Early diagnosis and aggressive treatment [30] can be ben-
eficial in treating synovial inflammation of RA [31]. The 
aim of treatment is to minimise or prevent joint damage, 
preserve function and induce clinical remission [32, 33]. 
Early recognition of symptoms and prompt referral by the 
GP to a rheumatologist for accurate diagnosis and to pre-
scribe the course of medication [34]. The GP should pro-
vide the patient with information about their arthritis, to 
ensure access a support network and develop a patient-cen-
tred care plan [34].

 Diabetes

Diabetes in the elderly poses special problems, a high degree 
of co-morbidities and age-related risk of developing or wors-
ening of many geriatric syndromes such as cognitive impair-
ment, chronic pain, falls, polypharmacy, urinary incontinence 
and depression [35, 36]. The macrovascular and microvascu-
lar complications are well recognised.

 Role of the General Practitioner
The GP should have the knowledge to recognise the symp-
toms and the risk factors (Box 11.1).
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 Dementia

Dementia is a common disease, and most general practices 
will care for a significant number of demented patients. It can 
pose problems in diagnosis more so in the mild end of the 
spectrum. Several studies have shown that the GPs identify 
only a segment of the cases [38–42]. Some of the reasons for 
failure to diagnose or underdiagnose dementia in a fair propor-
tion of patients by the general practitioners could be attributed 
to a fear of committing to a diagnosis, lack of confidence on 
their diagnostic ability, lack or inadequate knowledge, referral 
routines and lack of awareness of current practice require-
ments; the diagnosis of dementia is time consuming [41–43]. 
Few general practitioners perform routine assessments of cog-
nitive function [42, 44]. However if there has been a long-term 
relationship with the patient, the GP may be the best person to 
note early changes in the behaviour of the patient.

 Role of the General Practitioner
GPs must have the knowledge and the diagnostic ability to 
perform standardised cognitive assessments, take a proactive 
role in screening all patients for suspected dementia, be aware 
of the symptoms and risk factors for dementia and make 
appropriate referral to specialised units and have shared care 
arrangements with specialist arrangements services [34].

 Depression

Primary care physicians may have difficulty in detecting and 
treating depression unless they have a high index of suspi-

cion and additional mental health training [45]. Once the 
diagnosis is arrived at, the next important task in general 
practice is the assessment of risk. The patient should undergo 
thorough psychiatric and medical assessment including a 
suicide assessment. The elderly before making serious sui-
cide attempts frequently contact family and doctor [46]. 
Several studies have revealed that 70% of the elderly suicide 
victims saw their primary care physician within a month of 
death. Late-onset dementia is associated with a greater inci-
dence of completed suicide and poorer outcome [47].

 General Practitioner’s Role
GPs have to recognise that dealing with depression is an 
essential part of their role and have the self-reliance doing 
this [34].

 Preventive Health Practices

Cardiovascular diseases, cancer, COPD and diabetes account 
for 75% of all chronic disease deaths, and the common behav-
ioural risk factors are smoking, physical inactivity, poor nutri-
tion and alcohol abuse [20]. Illnesses and death due to chronic 
diseases are increasing in all developed countries and becom-
ing common in developing countries due to the falling food 
prices and increasing urbanisation leading to changes in diet, 
overweight and decrease in physical activity [48].

Preventive interventions such as healthy diet, increased 
physical activity and cessation of smoking have shown that 
an estimated 80% of premature heart disease and type 2 dia-
betes and 40% of cancer could be prevented [49]. The gen-
eral practitioner is best placed to deliver such care for he/she 
is often the first person of contact; the long-term prolonged 
care to many patients and the prolonged association with the 
patients can lead to mutual respect and trust [50].

The forms of preventive care that doctors provide are 
immunisation, screening and early identification of chronic 
conditions such as hypertension, diabetes, cardiovascular 
and mental health, providing preventative advice, counsel-
ling and improving health literacy [50]. An estimated half the 
number of patients with chronic disease do not receive opti-
mal treatment [51, 52]. The Australian Government 
Department of Health and Aging in 2009/2010 introduced 
several initiatives to provide preventive care to the over 
75-year-olds. The Enhanced Primary Care (EPC) programme 
is a comprehensive annual assessment of an older patient’s 
physical, psychological and social health status [53]. The 

Box 11.1 Management Guidelines of Diabetes
 1. Test for micro-albumin.

Subsequent examination performed annually
 2. Lifestyle changes.
 3. Glycaemic control.
 4. Blood pressure control.
 5. Drug therapy  – ACE inhibitors and ARBs can 

reduce micro-albuminuria and may retard progres-
sion to overt diabetic nephropathy.

 6. Eye checks.
 7. Neuropathic screening and podiatry.

Information sources: ADA 2004 [37]
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assessment can be carried out in the GP’s surgery or in the 
patient’s home. GPs should make certain their prevention 
strategies are carried out on recommended guidelines. 
Practice Incentive Programme [54] and the service incentive 
payments [55] are available for chronic diseases such as dia-
betes, arthritis and mental disorder. Earlier evaluations have 
shown a variability in the uptake of these initiatives [56] 
depending on the outcomes studied [57, 58], and there is evi-
dence of underutilisation of case-conferencing items [59].

 Other Roles

 Palliative Care in General Practice

In the last year of life, 90% of the care of patients occurs at 
home with the assistance of the GP and community service 
teams [60]. In the United Kingdom, GPs and generalist hos-
pital doctors provide the majority of palliative and terminal 
care [61]. GPs have an important role in palliative care, but 
some feel uncomfortable when faced with dying patients 
about their ability to deliver palliative care adequately [62].

 Self-Care Practices

In the management of long-term conditions, self-care is an 
essential component [63, 64]. In self-care management, the 
patients have an active role in the everyday care of their ill-
nesses and treatment together with maintaining good health 
[65]. For better self-management of their chronic illness, a 
wide range of interventions have been developed [66–68] 
which require collaboration between health-care providers 
and patients [65]. The commitment to self-care has been con-
firmed by the National Health Service (NHS) plan [69]. After 
family and friends, it is the general practitioner the people 
prefer as the main source for self-care information [70]. 
General practitioners can support self-management in a 
number of ways such as to identify problems from patient’s 
perspective by structuring patient-physician interactions, 
providing education individually and through community 
self-management resources [64]. Studies suggest that 
although GPs value increased patient involvement and 
increased self-management, there are significant barriers to 
attainment of these outcomes [71]. There is a strong belief 
that even a small shift from self-care to doctor care could 
lead to increased demands on the general practitioner prac-
tice [72]. In Australia it has been reported that 77% of 
Australians have at least one long-term condition [73] and 
self-management is provided by health-care and community 
services [73]. However there has been limited engagement 
between Australian general practice and other services pro-
viding self-management support [74].

 Aged Care Facilities

On-site primary care services in residential aged care facili-
ties are provided by GPs. [75]. But according to available 
estimates, less than 21% of GPs are regularly engaged in 
residential aged care [76], and the reason for this low partici-
pation includes inadequate remuneration [77]. The Royal 
Australian College of General Practitioners has released a 
guide to assist the GPs and residential aged care facilities to 
identify clear roles and obligations in providing high-quality 
care for residents [78].

 End of Life

The general practitioner is the most consulted professional 
and most helpful in this situation. The general practitioner 
could assist older patients and their families on decisive 
issues thereby the elderly may be able to maintain authority, 
autonomy and dignity as they face death.

 Senior Drivers

Older drivers are at higher risk of dying in a crash as well as 
that of pedestrians and passengers in comparison to that of 
any other age group. The risk of being killed or injured 
increases with age. In the United States on average, 16 older 
adults had been killed and 648 injured in crashes every day 
in 2014 [79, 80].

For safe driving, a robust visual, cognitive and motor 
functioning is crucial. With normal ageing there is a decline 
in these functions. Structural changes occur in the eye with 
ageing. It is not unusual for older adults to complain of glare 
while driving at night from headlights of oncoming vehicles 
[81]. This is due to lens opacities and changes in the vitreous 
with ageing. Daytime glare with bright light occurs with 
opacities beneath the posterior lens capsule. With ageing 
there is difficulty in focussing near objects due to thickened 
lens. A number of changes occur in the retina resulting in 
deterioration of vision with age and are due to a combination 
of factors associated with ageing [82]

Cognition declines with age, and for the elderly to maintain 
functional independence, for example, to manage finances and 
to drive safely, cognition is vital [83]. The most affected cogni-
tive function with age are attention and memory, and some 
form of attention is involved in various cognitive domains 
[84]. In the elderly attention deficits can have significant effect 
on the ability to function independently [83].

With ageing there is an age-related atrophy of the corpus 
callosum and motor cortical regions that may cause a motor 
decline such as balance and gait defects, coordination defi-
cits and slowing of movement [85] that may affect the ability 
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of older adults to perform their activities of daily living. 
Reaction time increases slowly until the 50s and 60s, and 
thereafter it declines faster as the person gets older [86, 87]. 
Disability increases with age. Not all medical conditions 
affect driving performance.

An important role of the GP is to identify and manage at 
risk drivers [88]. Proper assessment is not only to assist the 
elderly who drive to maintain their driving ability by driving 
as long as it is safe but also to help drivers to determine when 
to stop driving [88]. With the oldest old segment of the popu-
lation increasing, there will be a large number in this group 
on the road driving. In New South Wales, those license hold-
ers over 75 must prove by annual medical test their compe-
tence to drive, and those above the age of 85  by practical 
driving assessment every second year. This means that as the 
population increases, the workload of the GPs to write 
reports about fitness to drive will increase. The ILC-UK 
 policy brief recommends that GPs in order to highlight the 
impact of ageing should be involved in education schemes 
for older drivers [89]. The brief highlights that age-related 
decline does not always display as a specific medical condi-
tion and GPs must continue to advise patients where fitness 
to drive is related to ageing in general rather than to medical 
conditions [89]. Furthermore on decisions around driving in 
later life, GPs should have a crucial role in advising patients 
and patients’ families [89].

 Multiple Choice Questions

 1. The following are true, EXCEPT:
 A. The demographic characteristics of the oldest old are 

unique and different to that in the young old people.
 B. Very high and frequent GP attenders are those with 

arthritis and osteoporosis.
 C. In general practice life-threatening conditions are 

common.
 D. GPs have an important role in palliative care.

 2. The following are true, EXCEPT:
 A. Primary care physicians may have difficulty in detect-

ing and treating depression.
 B. Several studies have revealed that 10% of the elderly 

suicide victims saw their primary care physician 
within a month of death.

 C. An important role of the GP is to identify and manage 
risk drivers.

 D. Some GPs feel uncomfortable when faced with dying 
patients about their ability to deliver palliative care 
adequately.

Answers
 1. C
 2. B
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Geriatric Rehabilitation

Gary Cheuk and Nages Nagaratnam

 Historical Perspective

Ignatz Leo Nascher invented the word ‘geriatrics’, and this 
was the birth of modern geriatrics [1]. In 1914, he published 
a book, Geriatrics: The Diseases of Old Age and Their 
Treatment, and a number of articles on geriatrics [1]. In 
1935, Marjory Warren (‘the mother of geriatrics’) of 
Middlesex Hospital was the first to introduce active rehabili-
tation programmes [2], and Lionel Cosin an orthopaedic sur-
geon is credited for rehabilitating older persons after surgery 
for hip fracture [2]. Domiciliary (home) visits for rehabilita-
tion of the elderly were introduced by Eric Brooke at St 
Helier Hospital in Carshalton [1].

 General Considerations

Rehabilitation is the return of patients to their fullest physi-
cal, mental and social capacity [3]. Geriatric rehabilitation is 
one of the essential components of an all-embracing geriatric 
care [4]. Both fields of geriatric medicine and physical medi-
cine and rehabilitation are directed towards improving func-
tional abilities [5], preserving functional independence and 
improving quality of life [6]. The key to services for the aged 
is the diagnosis of the disease, assessment of the disability 
and treatment and rehabilitation to restore health and inde-
pendence and keeping older persons in the community. 
In-patient geriatric rehabilitation has been shown to be effec-
tive [7] and to improve outcomes related to physical func-
tion, prevent nursing home admissions and improve mobility 
[7, 8]. There has been an increase in the need for health and 

long-term care in these groups which are often entangled by 
countless and complex clinical problems such as cognitive 
problems, polypharmacy, multiple comorbidities and end-of-
life decisions [8] requiring different health-care needs and 
increasing health-care costs [9]. Hence a comprehensive 
geriatric assessment of the elderly’s problems embracing 
medical, functional, psychosocial and environmental evalua-
tion together with a treatment plan [10] is imperative.

 Pathophysiology

As the elderly age, they have to contend with three major 
issues, namely, (i) age-related changes [11], (ii) disuse [12] 
and deconditioning [13] and (iii) disease and disability [14].

 Age-Related Physiological Changes

Age-related physiological changes involve number of organ 
systems and occur by the third or fourth decade of life. They 
have an impact on functions of several systems [15] such as 
diminished hearing, vision, dexterity and flexibility. The physi-
ological changes occur at different rates in all body systems, for 
example, an individual may have impaired hearing or vision, 
while the function of his heart and lung is fine. Furthermore 
biological and chronological ages are not the same.

 Deconditioning and Disuse

The effect of deconditioning and disuse is brought about by 
curtailed activity and includes loss of strength and flexibility 
and metabolic and haemodynamic abnormalities [16]. 
Deconditioning may result from enforced immobility caused 
by an acute illness or hospitalization. The measures to 
address the hazards of prolonged immobility are shown in 
Box 12.1. With increasing age there is a decline in muscle 
mass, and the resulting loss of muscle strength is about 1–2% 
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per year [17]. Loss of muscle mass and strength [18] and 
quality [19] caused by ageing is known as sarcopenia. The 
cause of sarcopenia is unclear; there are many likely mecha-
nisms leading to sarcopenia such as intrinsic loss of muscle 
contractile function, central nervous system decline, change 
in humoral factors such as loss of gonadal steroids and 
increase in the catabolic cytokines [18, 20]. Disuse causes 
reduction in the size of the muscle fibre, whereas ageing 
results in reduced number of muscle fibres [21].

Deconditioning, sarcopenia and frailty can adversely affect 
rehabilitation outcomes [22]. The syndrome of frailty lacks a 
clear definition. Patients with frailty exhibit loss of muscle 
strength, fatigue easily, are physically inactive and have an 
unsteady gait [23]. They are more prone to experience impaired 
cognition and depression and are said to die sooner, and frailty 
may be complicated by a variety of illnesses [23].

As one’s age advances the muscle strength declines, and a 
greater portion of the muscle strength is required for a precise 
activity; further decline in muscle strength will result in func-
tional impairment and inability to perform activities of daily 
living [19]. A brief period of inactivity such as an acute illness 
can accelerate this decline and cause dependence, for instance, 
inability to rise from a seated position if the quadriceps are 
implicated. The threshold for quadriceps contraction for the 
above mentioned is reached by the age of 80 years in women 
and a few years later in men [21]. Deconditioning and disuse 
can adversely affect balance in a number of ways. Disuse atro-
phy can reduce the functional reserve of muscles. Loss of 
strength in the muscles, for example, the dorsiflexors of the 
ankle, has been associated with falls in nursing home residents 
[21]. An elderly person with imbalance has an increasing risk 
of falls [24], fear of falling and decreased activity. The preven-
tion of deconditioning in hospitals during an acute illness 
requires a multifaceted approach. Box 12.1 summarizes the 
prevention of problems while in bed due to an acute illness in 
the elderly.

 Disease and Disability

The incidence and prevalence of chronic diseases increase 
with age, and in countries of low and middle income, only 
23% are burdened with disability compared to 36% in 
high-income countries [14]. Several diseases virtually 
involving all organs co-exist in older people, and disease 
of one organ affects another compounding both and her-
alding debility and if not corrected may lead to death [25]. 
As age advances the elderly people have several comor-
bidities [14], illnesses accumulate and the total burden of 
medical illness and the number of organ systems affected 
can have a negative impact on clinical outcome. Because 
of the high prevalence of comorbid conditions in the older 
population together with the age-associated physiological 
changes in a variety of organ systems, there are important 
age-related differences in the rehabilitation for nearly 
every condition may have to be treated with rehabilitation 
[22]. Patients referred for rehabilitation centre seldom suf-
fer from a single disease. Hence a structured routine evalu-
ation of comorbidity ensures a complete overview of each 
patient [26]. An overall evaluation of the comorbidities 
ensures a comprehensive assessment, and quantification of 
physical illness burden can be used as a variable in predict-
ing outcome [27]. There are a number of scales but they 
have their limitations. The Cumulative Illness Rating Scale 
(CIRS) is an objective measure of physical illness burden 
and is a comprehensive evaluation of medical problems by 
organ system [28]. There have been several studies [27, 
29–31], and CIRS was found to be a valid measure of 
physical illness.

The CIRS embraces 13 items in relation to the different 
systems, namely, cardiovascular- respiratory, gastrointesti-
nal, genitourinary, neuropsychiatric and general systems. 
Each system is rated as follows:

 (a) 0, None (no impairment to that organ or system)
 (b) 1, Mild impairment (normal activity)
 (c) 2, Moderate impairment (interferes with normal 

activity)
 (d) 3, Severe impairment (disabling)
 (e) 4, Extremely severe impairment (life-threatening) [27]

The comorbidity index (CI) score is based on the count of 
the organ system with moderate to greater impairment.

 Evaluation

The ability to benefit from rehabilitation is the major consid-
eration, and the primary determinants are the severity of the 
presenting disability and the extent of the pre-existing 

Box 12.1 Prevention of Complications of Illness While in 
Bed
Exercise – to increase muscle power
Early pressure movements  – to prevent venostasis, 

contractures and bed sores
Relieve pain – to prevent nihilism and depression
Skin care
Postural modification  – sequence from bed–chair–
standing–walking with two-walking with one;+ aid, 
walking independently
Reality orientation  – emotional support to prevent 
confusion
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 disability [32]. Age by itself should not be a factor in consid-
ering potential benefits of rehabilitation programme in the 
elderly. An all embracing person view is important when an 
elderly person is assessed for rehabilitation.

A comprehensive clinical, functional and psychosocial 
assessment is mandatory. The underlying medical prob-
lems are identified and overall physical fitness together 
with a cognitive assessment for mental clarity and memory 
which may manifest as anxiety, depression or lack of moti-
vation in all patients being assessed for rehabilitation. 
Impairments in vision and hearing or sense of touch and a 
premorbid functional status should be assessed. Frail 
elderly should be screened for nutrition and rehabilitation 
potential [33]. The results of these assessments are then 
integrated into the identification of goals for rehabilitation 
and formulation of care plans. Rehabilitation providers are 
specially trained personnel working in a team usually in a 
rehabilitation centre or in a hospital, and the approach 
should be multidisciplinary [7, 33].

In a study of nonagenarians, the three top-ranked diag-
noses at the time of hospitalization were musculoskeletal 
(includes hip fracture) (28%), cardiovascular (23%) and 
respiratory (20%) [33]. Majority of the participants in gen-
eral rehabilitation programmes are elderly people with 
stroke and hip fracture [34]. According to the American 
Academy of Physical Medicine and Rehabilitation 
(AAPMR) [35], geriatric rehabilitation covers three areas: 
(i) normal ageing due to disuse and deconditioning, (ii) 
cardiovascular problems like vascular disease and stroke 
and (iii) skeletal problems including osteoporosis and 
osteoarthritis and conditions such as hip and knee replace-
ments. The conditions selected for review are based on the 
AAPMR’s statement [35].

 Rehabilitation

 Disuse and Deconditioning

Deconditioning and frailty are highly pertinent to geriatric 
rehabilitation, and exercise programmes [13] alone or in com-
bination with other treatments such as nutritional support are 
being used in the treatment. For both the healthy and frail 
elderly including those above the age of 85, exercise pro-
grammes have been shown to be beneficial [36]. Improved 
lower-limb muscle strength, exercise endurance, speed of 
walking and overall levels of physical activity have improved 
with exercise [21]. With ageing there is a decrease in appetite 
resulting in decreased nutritional intake, weight loss and 
decreased physical activity which may lead to further inactiv-
ity and deconditioning. These patients should receive nutri-
tional supplements [37].

 Cardiovascular Problems

 Stroke Rehabilitation
For a stroke patient, rehabilitation is in both acute and later 
stages. The most suitable place for stroke rehabilitation is 
in a rehabilitation centre or stroke unit. Several studies have 
demonstrated the benefits of stroke rehabilitation regard-
less of age and the need for additional therapy in facilitat-
ing recovery [38–41]. Elderly patients should not be denied 
stroke rehabilitation based solely on advanced age [42]. 
Many patients with stroke have several disabilities such as 
hemiplegia, hemianopia, dysphasia and dysphagia, as well 
as neuropsychological disturbances such as speech, mood 
and gnostic functions together with comorbidities. Severe 
cognitive deficits, significant neglect or apraxia, poor bal-
ance or recurrent medical complications may have a nega-
tive impact on the outcome of a rehabilitation programme. 
Thus the clinical evaluation should include all these areas 
(Box 12.2).

Our understanding of stroke and its rehabilitation has 
changed over the years. An earlier concept which is still per-
petuated is the cortical map illustrating numerous areas of 
the brain as having specific and discrete functions and dis-
tinct from other areas of the brain [43]. Over the last few 
decades with a better understanding of the workings of the 
brain, a more dynamic and holistic picture has evolved [43]. 
Aims of therapy embrace the retraining of the affected side 
and strengthening the good side to take over the weak side 
(functional rehabilitation). Matching specific impairments to 
different rehabilitation techniques, improvements in arm 
function were seen with constraint-induced movement ther-
apy (CIMT), electromyographic biofeedback and robotics 
[44]. Today studies of adult brain plasticity have shown that 
the negative effects of brain plasticity with ageing can, with 
appropriately designed behavioural training programmes, be 
overcome and a considerable improvement can be achieved 
in function and/or recovery from losses in sensation, cogni-
tion and motor control [45]. The elderly show more detailed 
brain activation in the motor coordination regions than 
younger controls when performing motor tasks as demon-
strated by functional imaging studies, and this marks neuro-
plasticity at the system level in the ageing brain [46].

Some of the barriers to recovery include poor motivation, 
depression, dementia, severe motor deficits, perceptual 
impairment and communication problems. There are a num-
ber of comorbid conditions which can impede recovery. The 
management of complications both medical and neurologi-
cal plays an important part in in-patient stroke rehabilitation 
[47]. Immediate stroke complications include spasticity, 
spasms and spastic dystonia [48], shoulder subluxation, 
shoulder-hand syndrome [49], post-stroke dystonia, post-
stroke depression [50], anxiety and post-stroke fatigue and 
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pain [51]. Stroke-related depression is associated with poor 
functional outcome, and its treatment may improve cognitive 
function post-stroke [52].

 Peripheral Vascular Disease
Peripheral vascular disease is often associated with diabetes 
mellitus, smoking and hypertension. In the case of intermit-
tent claudication, conservative management is advocated. 
Patients with intermittent claudication are encouraged to 
walk and to stop when pain occurs and resume when the pain 
abates. 80% of patients with intermittent claudication remain 
stable, 10–12% will require intervention and approximately 
at 5 years 1–2% will undergo amputation [53]. The annual 
mortality of patients with the lowest ankle-brachial index is 
25% due to critical leg ischaemia [54].

 Amputation
Most lower-limb amputations are now done because of vas-
cular insufficiency [55], and about 80% of the patients are 
above the age of 60  at the time of amputation. Age alone 
should not be a determinant for prosthetic rehabilitation [56]. 
The functional outcome of a lower limb amputee in the reha-
bilitation process will depend on several factors such as age, 
gender, body mass index, comorbid conditions such as dia-
betes mellitus and cardiovascular disease, level of amputa-
tion and the time lag between surgery and prosthetic fitting 
[57]. Sufficient time must be available to prepare the patient 
with arterial ischaemia of the lower limb for amputation if 
salvage is not possible. Rehabilitation must start immedi-
ately and not postoperatively. Furthermore most amputations 
are planned, allowing time for full medical and social assess-
ments, improvement of general health, control of pain and 
counselling [58]. Comorbid diseases may affect the func-
tional outcome following amputation. The problems associ-
ated with amputation are not only those of achieving 
independent mobility but also managing these diseases and 
those associated with advancing years [55].

With regards to prescribing prosthesis, the comorbidities 
rather than the age per se should be the determinants [56]. In 
assessing an amputee for prosthesis, the requisites are (i) the 
amputee’s motivation to amputation; (ii) the amputated limb 
with regard to range of movements of the hip and knee, pain 
and infection of the condition of the other limb and trunk; 
(iii) general health and comorbidities; [56] and (iv) domestic 
situation and social support. Several studies of older ampu-
tees with bilateral amputations and amputation with concur-
rent hemiplegia have shown successful outcome following 
rehabilitation programmes [59, 60].

 Skeletal Problems

Rehabilitation interventions are used to treat arthritic and 
related musculoskeletal problems. Reviews of exercise for 
arthritis had shown conflicting results [22]. For osteoarthritis 
affecting the knee, it is reasonable to believe that excercises 
that strenthen the muscles and tendon that provide support to 
the knee joint will improve its biomechanical function [22].

 Multiple Choice Questions

 1. The following is true in relation to rehabilitation in the 
elderly, EXCEPT:
 A. As age advances muscle strength declines.
 B. Disuse causes reduction in the number of muscle 

fibres, whereas ageing results in reduction in the size 
of the muscle fibres.

 C. Deconditioning, sarcopenia and frailty can adversely 
affect rehabilitation outcomes.

Box 12.2 Medical Assessment and Prognosis
 (i) Motor deficit (ability to lift the leg from bed, usu-

ally has a good prognosis)
 (ii) Sensory deficits – vision and proprioception

 – Total loss of proprioception usually associated 
with poor prognosis

 – Total neglect even with return of power do 
badly

 (iii) Mental deficits – level of consciousness, memory 
and cognition, emotional, lability and incontinence

 (iv) Communication – dysarthria and dysphasia
 (v) Postural capability
 (vi) Comorbidities

Clinical Relevance
Geriatric rehabilitation is one of the basic constituents 
of an all-embracing geriatric care [4].

As the elderly age, they have to contend with three 
major issues, (i) age-related changes, (ii) disuse and 
deconditioning and (iii) disease and disability [11–14].

Deconditioning and frailty are highly pertinent to 
geriatric rehabilitation, and exercise programmes [13] 
alone or in combination with other treatments such as 
nutritional support are being used in the treatment.

Age by itself should not be a factor in considering 
potential benefits of rehabilitation programme in the 
elderly.

Elderly patients should not be denied stroke reha-
bilitation based solely on advanced age [42].

Patients referred for rehabilitation seldom suffer from 
a single disease, and hence, comprehensive, clinical, 
functional and psychosocial assessment is mandatory.
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 D. As the elderly age, they have three major issues to con-
tend with, age-related problems, disuse and decondition-
ing and disease and disability.

Short Answer Questions (SAQs)
 1. List four barriers to recovery following stroke.
 2. List four hazards of prolonged immobilization.

Answers to MCQs
 1. B
 1. SAQs
 1. Poor motivation, depression, poor pre-stroke health and 

severe motor deficits
 2. Osteoporosis, muscle wasting, dependency and bed sores
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Geriatric Palliative Care

Jayasingham Jayamohan, Puma Sundaresan, 
and Nages Nagaratnam

 Historical Perspective

The word hospice comes from the Latin word ‘hospitum’ 
meaning guest house, ‘hospitality’. In 1879 the Irish 
Sisters of Charity opened Our Lady’s Hospice in Dublin 
for the dying, and later they founded St Joseph’s hospice in 
London [1]. Dr. Cicely Saunders later Dame Cicely 
Saunders who focussed on comfort care [2] expressed her 
views about modern hospice care for dying patients in the 
late 1950s [3]. She later established the first modern hos-
pice, the St. Christopher’s Hospice in a London residential 
suburb [4]. It was Dr. Balfour Mount, a surgical oncologist 
in Montreal, Canada, who coined the term palliative care 
[3]. Hospice and palliative medicine were recognised as a 
subspeciality by the American Board of Medical 
Specialities and the Accreditation Council for Graduate 
Education in 2006 [3].

Hospice care and palliative care are similar, but the only 
great difference is in the care location, timing and eligibil-
ity for services [5]. To be eligible for most hospice care, the 
patient is considered terminal or has 6 months to live [5]. 
Hospice focuses attention on comfort care. Palliative care 
however is not limited to end-of-life care but strives to 
relieve suffering at all stages of disease [6] and even con-
currently with restorative life-prolonging therapy [7]. 
Thus, where patients may be eligible for palliative care 
input over the many months of the disease course, typi-
cally, to be eligible for most hospice care, the patient would 
be need to be considered terminal with only up to 6 months 
of life expectancy [5].

 Introduction

Palliative care is an interdisciplinary medical speciality 
that aims on preventing and relieving suffering, to achieve 
the best possible quality of life for patients with serious 
illness and provide support for their families [7]. According 
to the World Health Organization [8], the goal of palliative 
care is to improve the quality of life of patients and their 
families facing a life-threatening illness through the pre-
vention of suffering by early recognition, meticulous 
assessment and treatment of other problems, physical, psy-
chosocial and spiritual. The treatments and care delivered 
to patients in the palliative setting must be aligned with 
patients’ and families’ preferences and values [9]. The 
inclusion of psychological, social and spiritual realms and 
the last is considered a specific domain of quality within 
palliative care [10].

Elderly people are particularly vulnerable and require a 
spectrum of services to address their various needs. Palliative 
care in this setting must be able to address a range of issues 
and embrace these multiple needs of patients who may at 
varying stages along a wide spectrum that spans from the 
independent patient with limited comorbidity to those with 
multiple comorbidities and frailty and to those who have a 
prolonged terminal phase towards death [11]. There is now 
general acceptance that palliative care needs of the elderly 
require particular consideration [12–14]. Although pallia-
tive care was focussed traditionally on care of people with 
cancer, in the last 10 years or more, it has been extended to 
include other life-limiting illnesses including dementia [15]. 
Geriatric palliative care in these varied disease settings will 
not only require focus on the previously described multiple 
domains of quality of life, but it will also additionally require 
focus on support for functional independence [16]. This 
often requires multi-interdisciplinary input (varies medical 
specialities and allied health) and collaboration in care 
delivery [17].
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 Demographic and Patient Characteristics

Worldwide the above 85 years (described as the oldest old) 
are the rapidly growing section of the population. The pro-
portion of the Australian population consisting of those who 
are aged 85 years and older has grown exponentially from 
0.5% in 1971 to 2% in 2014 [18]. This is the result of 
increased life expectancy across the board with women liv-
ing longer than men overall. It remains unclear whether 
these added years of life are for health and strength or dis-
ease and disability. Certainly with advancing years, there is 
an increased risk of disorders involving virtually all organ 
systems and resulting in an increase in morbidity [19]. The 
prevalence of comorbidity increases with age [20, 21], and 
about third of the oldest old are afflicted [21]. Indeed multi-
morbidity is highest in the oldest old, in women and among 
the low socio-economic groups [22, 23]. Multiple comor-
bidities when combined with increasing age are often tied to 
functional decline across several domains. Of all individuals 
aged 80 or over, the subgroup with 2 or more chronic dis-
eases were more likely to be confined to bed or chair (42%) 
compared to the group as a whole [24]. According to the 
2012 Survey of Disability, Ageing and Carers, the severity 
of disability has increased with increasing age, increasing 
from 9% for 65–69 years to 67% in the 90+ age group [25]. 
Further to this, the number and type of comorbid conditions 
together with the decline of the immune system predispose 
older adults to infections [26].

Most oldest old people come by serious progressive ill-
nesses [27] which include heart and lung disease, Parkinson’s 
disease, dementia, stroke, neuromuscular degenerative dis-
eases and many cancers [28]. Comorbid psychiatric disor-
ders are also frequent [24]. Several diseases virtually 
involving all organs coexist in older people, and disease of 
one organ affects another compounding both and heralding 
debility [19]. With the increase in the aging population, 
there has been a rapid increase in these comorbid condi-
tions. As a result, the spectrum groups requiring palliative 
care for incurable cases have also broadened [29]. Different 
diseases have different trajectories [27], and the three dis-
tinct group illness trajectories have been described (i) a 
steady progression of disease and decline of wellbeing with 
a certain terminal phase (e.g. malignancy); (ii) a gradual 
decline in wellbeing interrupted by acute exacerbations (e.g. 
respiratory diseases and heart failure) and (iii) (e.g. demen-
tia with associated frailty), frail old people with dementia 
[30, 31]. Distinguishing between expected trajectories is 
helpful to direct strategies and more appropriate programs 
of care prior to death [31].

 Common Diseases at End of Life

 Advanced Heart Failure

Advanced heart failure is when the standard heart therapies 
and symptom management strategies are ineffective. Both 
incidence and prevalence of heart failure increase steeply 
with age. It is a progressive disorder. In spite of novel thera-
pies for heart failure, the outcome has not changed [32]. This 
has been attributed to the combined effects of comorbidity 
and frailty [32]. A significant number of them will progress 
to advanced heart failure, and many of them are not suitable 
for cardiac transplantation or mechanical circulatory support 
[33]. The prevalence of frailty among those with heart failure 
ranges between 15 and 74% [34, 35] depending on the popu-
lation studied. Frailty contributes to the high set rates of hos-
pitalization, visits to the emergency departments and 
mortality and falls in patients with heart failure [34, 35].

 Advanced Dementia

Those with advanced Alzheimer’s disease require assistance 
with personal care, as they experience a decline in their 
physical abilities and become chair- or bed-bound as well as 
losing their ability to communicate. Three in ten people over 
the age of 85  and one in ten over 65 have dementia [36]. 
About half the nursing home residents suffer from dementia, 
and it is projected that the number of people who will develop 
dementia will increase from 220,000 currently to 730,000 in 
2050 [37]. In a study of 323 nursing home residents with 
dementia, the 6-month mortality in those who had pneumo-
nia was 46.7%, in those who experience febrile episode 
44.5% and those with an eating problem 38.6% [38]. 
Distressing symptoms and burdensome interventions were 
common among these patients in the final 3 months of their 
life with 41% of them undergoing at least one intensive inter-
vention [38]. Only about one-third of those who died during 
the follow-up period in this study had been referred to pallia-
tive and hospice care [38].

 Advanced Cancer

Symptom control and improvements of quality of life can be 
achieved in the setting of incurable malignancies through 
facilitation of early access to palliative care. Some results 
have shown that this can also extend survival [39]. Most 
oncologists recognize the value of palliative care of their 
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patients with advanced cancer [40], and most are content 
with end-of-life care provided to their patients [41]. This is 
reflected in the increased utilisation of primary palliative 
care and greater number of referrals made to specialist pal-
liative care services [41]. There may be a role for ongoing 
active cancer treatments for the management of symptoms, 
prevention of symptom progression and improvement of 
quality of life. This may include short courses of palliative 
radiotherapy to manage distressing symptoms such as malig-
nant bone pain, bleeding, impending airway obstruction, 
compression of neurological structures (spinal cord, nerve 
roots, cauda equina) or extrinsic compression of major ves-
sels such as the superior vena cava. Even in the setting where 
active anticancer therapies are being used, a comprehensive 
approach to managing the patient through involvement of the 
palliative care service is important in order to address the 
multitude of other symptoms that may be commonly associ-
ated with cancers and which can be distressing. Indeed [42] 
have shown that patients who had the addition of palliative 
care early in their disease course had improvements in the 
quality and quantity of life even though these patients may 
have had less aggressive care.

 Advanced Chronic Obstructive Pulmonary 
Disease

Several studies have focussed attention on the importance of 
palliative care in the management of advanced COPD [43, 
44]. Patients with advanced stage COPD are likely to have 
several acute exacerbations which are associated with severe 
physical disability, poor quality of life, depression, anxiety 
and isolation [45].

 Symptom Burden, Assessment 
and Management

Patients with advanced stage of illness experience multiple 
symptoms. Symptoms in the end stage of life vary according 
to the advanced stage illnesses, but there are some common 
symptoms experienced in the end of life. In the end-stage 
heart failure, those in the last 6 months of life experienced 
breathlessness (86%), pain (75%) and 89% fatigue [46]. The 
major symptoms in chronic obstructive pulmonary disease 
are dyspnoea, cough, fatigue, depression and emotional and 
psychosocial problems [47]. In advanced-stage non-small 
cell lung cancer, dyspnoea, cough, fatigue, anorexia and pain 
are the most common symptoms [48]. Psychiatric disorders 

are more prevalent in cancer patients than in the general pop-
ulation [49, 50]. Depression is often a significant symptom in 
about a quarter of the patients admitted to a palliative care 
unit [51]. It is requisite that palliative care in this patient 
group requires proper recognition of all their symptoms, and 
the Comprehensive Geriatric Assessment (CGA) would be 
decidedly useful. CGA was introduced with the belief that a 
team of health professionals could identify treatable health 
problems and functional impairment [24]. It should also 
include the geriatric syndromes such as delirium, inconti-
nence and osteoporosis which represent an endorsement of 
frailty [52].

Symptom management and advance care planning are 
high priority for these patients. Management decisions must 
take into consideration the patient’s prognosis in terms of life 
expectancy, functional reserves, social supports, spiritual 
beliefs and needs, as well as their personal and family prefer-
ences [53]. Several studies reporting general symptoms of 
nursing home residents at end of life have predominantly 
focussed on management of pain [54–56]. While there may 
be variations in the spectrum and magnitude of symptom 
burden, the most common symptom control need is in the 
eradication of pain [57]. Opiate analgesia is important for 
moderate and severe pain for patients with cancer but is 
unfortunately often under-prescribed [58]. In considering 
pain it is important to distinguish between background pain 
(from various causes including visceral, bone and neuro-
pathic pain) and incident pain which is pain related to move-
ment. The latter can be poorly addressed in elderly and 
palliative care patients [59]. Although end-of-life patients 
are generally bed-bound, pre-emptive use of as-required 
medications before they attempt active and passive move-
ments known to bring on pain is important and can offer 
them meaningful benefit [59]. Although the use of opioids 
for chronic non-cancer pain is debatable, the American 
Geriatrics Society however supports its use for older adults 
who continue to have moderate or severe pain in spite of 
non-opioid therapy [58].

 Ethical Issues and Legal Aspects  
in Palliative Care

Clinicians often encounter an array of ethical issues relating to 
palliative care and end-of-life care. These include ethically 
intricate treatment-related decisions where patients’ wishes 
regarding treatments and their perceptions on impact to their 
quality of life may not be congruent with the clinicians’ per-
ceptions of the benefits of treatments and their side effects, the 

13 Geriatric Palliative Care



98

difficulties in day-to-day patient management in palliative 
care such as concern about use of opiate analgesia to relieve 
pain and stress while recognising the possible respiratory 
depression that will likely ensue and the value of parenteral 
nutritional support in those who decline nutritional intake and 
are nearing end of life [60]. While it is commonly feared that 
the institution of symptom control measures may hasten the 
process of death, specialists in palliative care believe that even 
in patients who may wish for a quick death in order to be 
relieved of their suffering, access to meticulous assessment, 
good symptom control and  supportive care can often result in 
improved quality of life to a point that their patient’s desire to 
die may be expelled. Many physicians receive requests from 
patients asking them to help them end their suffering by means 
of death. Physician-assisted death (PAD), where legally avail-
able, is where physician provides the terminally ill patient an 
option to end their life, when and where they choose to do so. 
Even where legally allowable, there are multiple protective 
measures in place to govern the practice of PAD which should 
only be considered as a last resort when such treatment has 
failed [61]. Legalisation of physician-assisted death or eutha-
nasia remains a highly debatable issue.

 Multiple Choice Questions

 1. An 88-year-old previously fit man presents with a 1-month 
history of dysphagia and odynophagia with solids. Endoscopic 
examination reveals a 4 cm circumferential lesion involving 
the mid-oesophagus and causing narrowing/obstruction. 
Biopsy of this lesion confirms squamous cell carcinoma. 
Staging investigations demonstrate two liver lesions 

 suggestive of metastases. Which of the following interven-
tions are appropriate to consider in this clinical scenario?
 A. Insertion of a stent to relief the obstruction
 B. Referral to dietician
 C. Symptomatic management of pain
 D. Short course of palliative radiotherapy
 E. All of the above

 2. The following are true of palliative and hospice care, 
EXCEPT:
 A. Hospice focuses attention on comfort care.
 B. Palliative care is not limited to end-of-life care but 

strives to relieve suffering at all stages of disease.
 C. To be eligible for most hospice care, the patient is 

considered terminal or has 1 year to live.
 D. In the last 10 years or more, palliative care has been 

extended to include other life-limiting illnesses 
including dementia.

 3. The following are true of patients receiving palliative 
care, EXCEPT:
 A. There is now general acceptance that palliative care 

needs of the elderly require particular consideration.
 B. Symptom control and quality of life can be improved 

by early access to palliative care.
 C. Symptom management and advance care planning are 

a high priority for these patients.
 D. Distinguishing between expected trajectories is not 

helpful to direct strategies.
 4. The following are true of palliative sedation, EXCEPT:

 A. Palliative sedation is the use of medications when 
other treatments have failed.

 B. Palliative sedation remains a contentious issue.
 C. It is usually given for refractory pain, agitated delir-

ium, dyspnoea and psychological distress.
 D. Palliative sedation is not aimed at bringing about a 

state of decreased awareness or absent awareness.

Answers to MCQs
 1. E
 2. C
 3. D
 4. D
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Clinical Relevance
Hospice care and palliative care are similar, but the 
only great difference is in the care location, timing and 
eligibility for services

Palliative care must be able to provide a wide range 
of services and embrace the needs of patients from 
independent to those with multiple comorbidities, 
frailty and drawn-out dying.

It is requisite that palliative care in this patient 
group requires proper recognition of all their symp-
toms, and the Comprehensive Geriatric Assessment 
(CGA) would be decidedly useful.

Symptom management and advance care planning 
are a high priority for these patients.

The treatment should consider their individual life 
expectancy, functional reserves, social support and 
preferences.
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The Elderly in Intensive Care

Graham Reece and Latesh Poojara

 Historical Perspective

The concept of intensive care arose from the devastating 
Copenhagen polio epidemic of 1952 [1], which resulted in 
hundreds of victims experiencing respiratory and bulbar 
failure. Over 300 patients required artificial ventilation for 
several weeks. By 1953, Bjorn Ibsen, the anaesthetist who 
had suggested that positive pressure ventilation should be 
the treatment of choice during the epidemic (replacing the 
“negative pressure tank ventilators” favoured over the pre-
ceding 20  years) had set up the first intensive care unit 
(ICU) in Europe, gathering together physicians and physi-
ologists to manage sick patients. Many would consider 
him to be the “father” of modern intensive care. He pre-
sented his concept of intensive care in 1957  in a profes-
sional meeting in Geneva and then noted rapid 
dissemination to Canada, France and New Zealand. The 
Australian experience began with the management of teta-
nus between 1956 and 1959.

By 1960, numerous publications existed, reporting 
common themes around specialised units providing inva-
sive, mechanical ventilatory support. The assisted respira-
tory unit was proposed in 1962  in Vienna under the 
auspices of the First European Congress of Anaesthesiology. 
Matt Spence from Auckland and Victor Hercus set the 
scenes for intensive care in Australia from 1959 to 1961, 
with pioneering clinical work also occurring in Adelaide, 
Melbourne and Sydney. Between 1963 and 1972, there 
were early prototypes developing of intensive care units – 
some models with accompanying coronary care units, 
recovery units and outreach intensive care (e.g. medical 
retrieval services).

 General Considerations

 Age-Related Changes

Ageing is the process which is complex, multifactorial, less 
understood and poorly defined. It is made more complicated 
by different life expectancies in different parts of the world. 
Ageing is associated with progressive physiological [2] 
changes with loss of functional reserve in all organ systems 
with considerable variation from person to person. The more 
important structural and functional age-related changes in 
the major organ systems are shown in Table 14.1.

 Intensive Care: Age Demographics

In Australia and New Zealand [3], a review of 120,000 
admissions in the ANZICS Adult Patient Database covering 
57 ICUs demonstrated that the admission rates for those 
aged >80 increased by 5.6% per year over the study period 
from 2001 to 2005. In 2001, this group comprised 11% of 
admissions, rising to 14% by 2005. By 2020, roughly one in 
four admissions is predicted to be over the age of 80. 
Worldwide population predictions, however, demonstrate 
that the population over the age of 80 will more than double 
in most regions around the world from 2020 to 2050 [4], 
significantly intensifying this growing demand for ICU ser-
vices. By 2040, the oldest old are projected to account for 
one in four older patients in Europe, North America and 
Oceania [5] (Fig. 14.1).

Sim [6] retrospectively viewed 16,935 admissions over 
the decade from January 2003 to a single adult South Korean 
tertiary 46-bed general ICU. The spectrum of ages of ICU 
admissions demonstrated the highest admission rate in the 
seventh decade, 11% of patients aged >80 and only 1% of 
admissions, in South Korea, aged >90.

Mechanical ventilation has become one of the foremost 
options for ICU admissions in the elderly [7–10], and this 
approach is increasing in the ICUs. Tripp [11], reviewing all 
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admissions to intensive care units in New Zealand who 
required invasive mechanical ventilation (IMV) for the 
11-year period from 1999 to 2010, using a national, linked 
administrative database, demonstrated some interesting 
trends in the nature of therapy delivered by NZ ICUs. 58,000 
patients received IMV during the selected period. The study 
demonstrated that patients over 80 were half as ilkely, per 
head of the general population (28 versus 50.6/10,000 popu-
lation), compared to those aged 65–79, to receive 
IMV. Interestingly, this New Zealand group was also able to 
demonstrate, despite an increased raw number of octagenar-
ians, when compared to the general population, a reduced 
percentage (−1.1% per year, over the 11 year period) receiv-
ing this particular modality of ICU treatment .

 Disease Profile

In a study of 372 patients 90 years and over, 248 were admit-
ted to the ICU as an emergency admission of which half 
underwent unscheduled surgery, 33.3% had elective surgery, 
28% had trauma, 12.5% had cardiac disease and 10.5% gas-
trointestinal disease were the most frequent admissions [12].

Sjoding [13] used the US Medicare beneficiaries dataset 
from 1996 to 2010 to track trends in the reason for admission 
of 27.8 million admissions to ICU. Those aged over 85 com-
prised 15% of the annual cohort in 1996 and 22% in 2010. 
The trends demonstrate that sepsis and respiratory failure are 
becoming more prominent. Becker et al. [12] found that 70% 
of the patients over the age of 90 years were discharged alive 

Table 14.1 Structural and functional changes with ageing

Cardiovascular
  Ventricular wall stiffening, myocardial dysfunction and increased 

filling pressures
  Increased arteriosclerosis
  LVH, decreased conduction fibre density and sinus node cells, 

conduction disturbances
  Vascular wall changes, increased capillary permeability
  Changes to autonomic system and decreased response to 

B-blocker
  Less responsive to sympathetic stimulation
Respiratory
  Respiratory centre blunted, decreased O2 consumption, 

decreased CO2 production
  Decreased elastic recoil and chest wall stiffness and decreased 

surfactant production
  Decreased total compliance – slower expiratory flow rates
  Decreased FVC and FEV1
  Increasing A – a gradient with age
  Decreased protective reflexes
Central nervous system
  Neuronal mass and brain size decreases
  Decrease in noradrenalin and dopamine synthesis
  Decreased sympathetic and parasympathetic responsiveness
  Loss of visual and auditory abilities
  Memory impairment
Renal
  Decreased renal mass and glomeruli – reduced GFR
  Decreased clearance of drugs
  Decreased tubular function and hormonal responsiveness leading 

to hypovolemia, overload and electrolyte disturbances
  Decreased creatinine clearance and normal creatinine due to 

decreased production
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Fig. 14.1 United Nations (2015). World Population Prospects: The 
2015 Revision. Percentage of oldest old (aged 80 years or over) amongst 
the older population (aged 60  years or over) by region, 1980–2050. 

Department of Economic and Social Affairs Population Division World 
Population Ageing, 2015, United Nations, New  York [5]. (Reprinted 
with the permission of the United Nations)
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after treatment at the ICU and more than one-third were alive 
1 year after discharge.

Urgent referrals over the age of 80 to Canberra Hospital 
tertiary referral (Australia) ICU over a 3.3 year interval from 
2011 compromised 443 from a total of 8415 patients – or 
6.9% of its admissions. This group had 32% mortality by 
hospital discharge and 46% 1-year mortality. However, of 
583 considered too well for ICU admission, their mortality 
rate at 12  months was 41%. Adverse prognostic factors at 
12 months were cancer, metastatic cancer, heart failure and 
dialysis dependence, with chemotherapy and radiotherapy 
being predicative of hospital mortality. Dementia was associ-
ated with increased hospital survival, possibly reflecting 
selection of patients otherwise in good health, as was chronic 
obstructive airways limitation, again indicative perhaps of a 
lower acceptance threshold [14].

Rellos [15] reviewed the in-hospital mortality within 
30 days of admission for patients over the age of 90, admit-
ted over 4 years to a 30-bed general tertiary ICU in Greece. 
One percent of the 5505 admissions were aged >90. Sixty 
percent in this single-centre study received mechanical ven-
tilation, and 30% were for elective surgery – with a mean 
ICU length of stay of 5 days, an ICU mortality of 20% and 
an in-hospital mortality of 40% (compared to 9% in the 
younger cohort). Eighty percent of the 36 survivors were 
able to be discharged home. Multivariate analysis within this 
group revealed APACHE 2 was the only prognostic factor.

A South Korean [6] study over a 10-year period demon-
strated a 15% ICU overall mortality rate for those aged <90 
and a 32% mortality rate for the 1% aged >90 years. Becker 
[12] reviewed the outcomes of 372 patients aged >90 admit-
ted to a single 132-bed tertiary referral intensive care in 
Hamburg, Germany, from 2008 to 2013. ICU mortality was 
18.3%, hospital mortality 30.9%, and 1-year mortality 63% 
for the cohort overall and 52% for planned surgical admis-
sions. The group concluded that “1-year survival prognosis 
of very old ICU patients is not as poor as often perceived and 
that age per se should not be an exclusion criterion for ICU 
admission”.

Bagshaw [3] reported the outcomes of 15, 640 patients 
aged >80 from 57 self-selected intensive care units  – pre-
dominantly tertiary and metropolitan – across Australia and 
New Zealand, from the binational ICU database, for 6 years 
from 2000 to 2005. For the subgroup aged in excess of 
90 years, the overall ICU mortality was 12%, with a 27% 
hospital mortality rate.

Heyland [16] reported a multicentre prospective cohort 
study of all admissions over the age of 80, admitted to 
ICUs of 24 Canadian hospitals from 2009 to 2013. A total 
of 1671 aged patients were studied, a mean age of 85.76% 
were mechanically ventilated and 85% received mechani-
cal ventilation, vasopressors or dialysis. Twenty-two per-
cent died in ICU, 35% died during the hospitalisation, and 

46% were discharged home. Of those who died, 50% were 
still receiving mechanical ventilation, dialysis or inotro-
pes. The 14% however admitted for elective surgery dem-
onstrated an OR for survival against medical or emergency 
surgical admissions of 4.37 (95% CI 2.24–8.54, 
P < 0.0001).

 Reason for ICU Admission

 Type of Admission: Acute Medical Versus Acute 
Surgical Versus Elective Surgical

Andersen [17] published a follow-up of 12 years of ICU 
survivors over the age of 80, from Norwegian ICUs. His 
group demonstrated that patients admitted for planned sur-
gery had a significantly superior survival rate than those 
admitted for emergency surgical or medical reasons. 
Interestingly, by 3  years, however, the rate of death had 
become the same, regardless of whether the ICU admis-
sion was for emergency surgery, elective surgery or medi-
cal diseases. Tripp [11] confirmed in patients requiring 
IMV. When analysing 11-year cumulative data from all 
New Zealand ICUs, highest mortality rates were noted in 
patients admitted for acute medical than acute surgical or 
elective surgical admissions, respectively. Mortality rates 
in the ICU at 1 year and at 2 years were respectively close 
to double in each of these categories for those aged 80. The 
fact that not all ICU patients receive IMV comparisons 
between groups remain relevant.

 High-Risk Surgery with Prolonged  
Mechanical Ventilation

Nabozny [18] 2016 examined the outcome following pro-
longed (>96 h) post-operative mechanical ventilation, using 
the US Medicaid claims database, between 2005 and 2009. A 
5% random sampling of beneficiaries over the age of 66 who 
underwent 1 of 227 predefined “high-risk” surgeries was 
analysed. 117, 000 patients underwent these surgeries, with 
4% requiring long-term ventilation. The 1-year mortality 
rate was 64% in this group, compared to the control cohort’s 
17% mortality (see Fig.  14.1 below). Of the long-term 
 ventilation group who survived 30 days, the 1-year mortality 
was 47%. Considering the 30-day survivors who did not 
receive prolonged ventilation, 71% returned home  – com-
pared with 10% returning home who did receive prolonged 
ventilation. Requirement of a tracheostomy, haemodialysis 
and increasing age from 66 years and comorbidities were all 
adversely related to prognosis at 12 months. In this particular 
cohort, severe sepsis very closely approached statistical 
significance.
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 Acute Medical Diagnosis

 Sepsis
The interaction between septic shock, age and outcome has 
been studied in a single-centre tertiary ICU in India [19].  
Although the mortality rate from sepsis is reducing in most 
ICUs, its incidence is rising. In a review of 132 patients, the 
mortality rate for severe sepsis or septic shock increased 
from 45% in those less than 60–60% in those aged 60–80 to 
79% in those above 80 years of age.

 Cardiogenic
Aissaoui [20] reviewed outcomes of cardiogenic shock 
(CS) post-acute myocardial infarction, over a 15-year 
period in 10,610 French patients. 3,389 patients were aged 
≥75 years (the FAST-MI programme). The incidence of CS 
decreased from 11.6% in 1995 to 6.7% in 2010, P = 0.02. 
Challenging the classical position regarding poor 12-month 
survivals, however, from 1995 to 2010, mortality decreased 
from 87% to 59% in CS patients and from 30% to 17% in 
patients without CS (P  <  0.001). Hence, although 1-year 
mortality remained considerable, it decreased by 32% in 
this period.

Similarly, Bangalore [21] compared the outcomes in car-
diogenic shock in a nationwide inpatient sample from 2002 
to 2011. 11,004 patients aged >75 were included in this 
study. The “in-hospital” mortality rate for these elderly 
reduced from 63% to 44%, with invasive interventions such 
as cardiac catheterisation, percutaneous coronary interven-
tion or coronary artery bypass graft surgery.

 Personal Traits
In a single-centre study of retired Chinese ex-military per-
sonnel, Zeng [22] reported the use of a locally derived frailty 
index (FI) to examine 30- and 90-day post-ICU mortality 
rates. Fifty-two variables such as acute medical conditions, 
chronic diseases, symptoms, signs, premorbid function for 
1 month prior to admission (from an informant), psychologi-
cal health, lifestyle attitude and laboratory measures were 
selected. Each variable needed to be present in between 1 
and 80% of the general population, be related to health and 
adverse outcomes, increase in prevalence with ageing and 
have <5% missing data. 92% of the subjects were married 
males, 99% living with their families, with a mean age of 82. 
FIs ranged from 0 (no deficit) to 1.0 (all deficits), with only 
<1% actually scoring an FI >0.7. The least frail – the 40% 
with a FI <0.22 – all survive to 30 days. The most frail, with 
FI >0.46, had no survivors at 66 days. Even though APACHE 
4 was the next best predictive tool, APACHE 4 was not able 
to discriminate 5 of the 15 with an FI >0.46, who did not 
survive 6 days. Each 1% increase in FI was associated with 
an increased relative risk of death at 30 days. FI is compared 
favourably to Karnofsky Scale, APACHE 2, APACHE 4, 

GCS and Palliative Performance Scale, in this select 
population.

 ICU Resuscitative Interventions Required
Biston [23] reported the results from 8 Belgium intensive 
care units of 1679 patients requiring vasopressor agents to 
treat shock. A 28-day mortality rose according to centile 
from 25% to 80%, for ages <25 to >90. Mortality differences 
were distinct for those aged 70–75, 75–85 and  >85 by 
28 days. By 12 months, 3% of those aged >85 were alive, 
compared with 16% between the ages of 75 and 85 and 34%, 
of those aged 70–75.

 Chronic Comorbidities
A retrospective cohort study [24] of every ICU admission for 
the state of Ontario, Canada, from 2002 to 2012 using an 
administrative linked dataset noted that amongst 500,124 
ICU patients, 46% required attendance at the emergency 
department within 6  months of discharge, and 25% were 
rehospitalised. Being an administrative database, measures 
of frailty and muscle strength were not available, although 
comorbidities were documented and matched. Mortality 
against non-ICU controls over 10  years was reported. On 
multivariate analysis, age was an independent and strong 
predictor of mortality. Hazard ratios are important but less 
strong predictors such as COPD, congestive cardiac failure, 
pneumonia/other infections, cancer and percutaneous 
tracheostomy.

 Long-Term Recovery

Andersen [17] retrospectively analysed long-term ICU survi-
vors from a university hospital in Norway, aged over 
80  years, from the years 2000 to 2012. Follow-up ranged 
from 1 to 13 years, with a mean of 3.3 years. Of these 395 
patients, 75% survived hospital and 42% survived the first 
year. Very interestingly, after surviving the first year, the rate 
of dying was the same as the rate amongst nonhospitalised 
octogenarians; mean survival, after reaching this 1-year 
mark, was 5.1 years.

 Rate of Recovery

 Physical Recovery

The rate of physical recovery of 80-year-old Canadian resi-
dents, who had spent over 24 h in intensive care, was sepa-
rately reported by Heyland [25]. 610 patients from 22 ICUs 
were thus prospectively studied using the physical function 
domain of the SF-36, at 3, 6, 9 and 12 months, with potential 
scores ranging from 0 (least function) to 100 (normal). Only 
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26% had recovered to within ten points of their initial physi-
cal function score, by 12 months. A lower Charlson comor-
bidity index, lower frailty index and admission for CABG/
valve replacement were associated with improve outcomes, 
whilst conversely, those admitted with strokes were one- 
ninth as likely to return to normal function.

 Psychological Recovery

Pandharipande [26] examined the incidence of long-term 
cognitive defects in 826 ICU survivors of respiratory failure 
or shock (2013) as part of the BRAIN-ICU study, conducted 
at Vanderbilt University Medical Center. Overall, 34% at 
12 months had levels of cognitive dysfunction similar to that 
found in moderate traumatic brain injury, and 24% produced 
scores similar to those with mild Alzheimer’s disease. For 
the 228 aged over 65 years, the severity of these deficits was 
more profound.

Iwashyna [27] studied a prospective cohort of 27,000 
representative community dwelling individuals aged over 
50, as part of the US Health and Retirement Study (HRS), 
wherein patients were interviewed each 2 years to assess 
cognitive function. The average age was 77. Of 1520 iden-
tified episodes of severe sepsis from 1998 to 2006, 1194 
patients responded. Long-term cognitive impairment was 
evaluable in 516 survivors of severe sepsis. Patients or 
proxies were interviewed up to three times (over a 3-year 
period) before sepsis and up to three times afterwards (on 
average 5-year follow-up).The results, shown below, dem-
onstrate on average a 10% increase in those with moderate 
to severe cognitive impairment, persisting for at least 
3 years.

Function had not returned to baseline by 5  years. The 
odds of acquiring moderate to severe cognitive impairment 
were 3.3 times higher following an episode of sepsis. It was 
estimated that this equated to an additional 40 h per week of 
informal care required to be provided by families, for these 
patients.

 Functional Recovery

Villa [28], in a single-centre Spanish prospective 
study, reviewed both the functional status and quality 
of life, 12 months after ICU discharge for those aged 
over 75. Of the 176, 62% were discharged alive and 
53% were alive at 12 months. Short-term mortality was 
mainly related to severity of the acute illness, long 
term to the individual’s preadmission status (cognitive 
function, functional state and comorbidity). Overall, 
one-third of participants had moderate to severe depen-
dence requiring significant family support on dis-

charge. Of the group with best baseline function 
(Barthel Index >90), a higher number (40%) were 
dependent at hospital discharge, with some significant 
improvement by 3 months, but a plateauing effect for 
the ensuing 9  months, such that normal function had 
not been attained by 12  months. Likewise, the group 
with a premorbid moderate BI (60–90) also had not 
recovered their premorbid status, by 12 months. Ninety 
percent of the entire survivor cohorts were included in 
these two BI stratifications.

 Prognostic Models

Heyland [29] observed their dataset of 527 patients over the 
age of 80 from 22 Canadian ICUs to develop and test a prog-
nostic model for recovery of function at 12 months. Defining 
recovery as a Palliative Performance Scale score at 
12 months of over 60 (0 for death, 100 for full ambulation, 
normal activity, no evidence of disease, full self-caring and 
normal nutritional intake), approximately one-quarter 
(29%) had attained this somewhat arbitrary benchmark. 
Fifty-four percent were deceased by 12 months (PPS =0), 
and 17% scored 0–50.

Seventeen variables, including Palliative Performance 
Scale score and the clinical frailty scale (1 for very fit to 8, 
severely frail), were then incorporated using logistic regres-
sion in to a model to predict recovery at 12 months. Being 
married and having a primary diagnosis of emergency coro-
nary artery bypass grafting and a higher baseline PPS were 
independently predictive of having a 12-month PPS exceed-
ing 60, whilst male gender, stroke, higher APACHE 2, clini-
cal frailty scale or Charlson comorbidity scores independently 
proved adverse prognostically. The c-statistic was 0.81 when 
applied internally to this dataset of predominantly Caucasian 
patients [30].

Following multivariate analysis of 10 years of ICU admis-
sions to a single ICU in South Korea, Sim [6] developed a 
clinical mortality index. Five of the risk factors (poor nutri-
tion, chronic renal failure, cancer, pneumonia and admission 
from wards) were evident on admission, and three (active 
DNR orders, vasopressors and mechanical ventilation) were 
treatment related. In patients with pneumonia, previous work 
had demonstrated that each additional decade of age above 
the age of 60 had been associated with a 24% increase in 
ICU mortality. All of the patients in Sim’s study presenting 
without any of the prognostic factors identified survived. On 
the other hand, none of the patients with five or more of the 
prognostic factors survived. The higher the number of risk 
factors, the progressively higher the mortality rate. Clearly 
this model requires testing in a multicentred, prospective 
cohort.
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 Economic Comparisons

Chin-Yee [31] analysed the cost of those over the age of 
80–22 Canadian ICUs from 2009 to 2013. The mean cost per 
ICU admission was $ 31,000, equating to $48,000 per survi-
vor to hospital discharge. In context, Owens [32] and 
Marseille [33] note that around $50,000–$100,000 per 
QALY is generally viewed in United States as acceptable, 
although this figure varies from country to country. By com-
parison, coronary artery bypass grafting costs $88,000 per 
life-year gained [22, 26]; 1 year of dialysis for chronic renal 
failure costs $ 50,000 per QALY; $44,000 for HIV referral, 
testing and counselling in high-risk groups; $90,000 per 
QALY for surgical treatment of spinal canal stenosis; and 
$100,000 per QALY for neurosurgical intervention for a 
malignant brain tumour. Despite such favourable financial 
comparisons, the philosophical and scientific validity of 
reducing the multidimensional societal benefits of a senior’s 
final years to formulated QALYs has been fundamentally 
challenged.

 Cultural Variabilities

Prognosis for many diagnoses – not just in the most elderly 
patients – is dependent on the level of medical resources that 
a society, hospital or ICU has at its disposal. Pivotal deci-
sions including thresholds for admitting to intensive care, for 
example, depend on a combination of cultural expectations, 
personal philosophies, financial concerns as well as medical 
factors. For example, regarding end-of-life issues, in a review 
for the World Federation of Societies of Intensive and Critical 
Care Medicine, Myburgh [34] note that in Japan withdrawal 
of life support is considered illegal, in Israel law prohibits 
ceasing continuous but not intermittent life-prolonging ther-
apies, in Belgium euthanasia is legal but not generally appli-
cable to ICU patients, in South Africa resources are generally 
limited and in China, there is neither local nor national legis-
lation governing treatment withdrawal, with marked cultural, 
religious and financial diversities. Cultural factors therefore 
impact on selection of patients for ICU as well as on their 
short- and long-term prognosis.

Political as well as legal factors, both locally and interna-
tionally, are also relevant in establishing the level of support 
and limits of care for medical staff in caring for a particular 
patient. In a recent case [35] at Great Ormond Street 
Hospital, London, UK – although involving a patient at the 
other extreme of life – judgements of Britain’s highest court 
(the High Court) and subsequently the European Court of 
Human Rights have both been publically challenged by the 
Pope as well as the President of the United States. 
Respectively, these officials represent 1.2 billion and 321 

million people (or 5 times the population of the entire United 
Kingdom). Recently emerged therapeutic options which 
confer purported survival benefits being trialled in a differ-
ent continent have become central in this tenuous debate. 
The prevalent legal and political milieu in foreign countries, 
which are in themselves dynamic, therefore may also prove 
of major relevance.

Not only do variations in applying treatments (and treat-
ment limitations) occur according to country of practice but 
intensivist and clinicians, as noted in a review of patients 
also admitted to 1 Canadian 21-bed ICU over a 20-month 
period in 2013–2014, even within 1 ICU, may have value 
systems and personal viewpoints disparate from those of 
their patients. Consensual considerations regarding potential 
therapeutic options shared goal setting and agreed evalua-
tions of therapeutic trials that may therefore prove at least 
challenging, in clinical settings where intrinsic fundamental 
human values and subsequently definitions of therapeutic 
success are not shared. Such inconsistencies in basic human 
values could easily catalyse, within the routine day-to-day 
functioning of most intensive care units, what Cook [36] 
described as a “major existential crisis for most dying per-
sons and their families”.

A prospective French study of 2115 patients aged over the 
age of 80 admitted in the Paris region observed that in only 
13%, the patients’ opinion was sought as to whether they 
would like ICU admission. Despite all included patients hav-
ing the necessary faculties to be able to express their opinion, 
marked variation between hospitals was observed, ranging 
from 1% to 53%. Younger doctors were more likely to solicit 
patients’ viewpoints than older doctors. The opinions of fam-
ilies were also not routinely sought, although surrogate 
decision- making has demonstrated variable reliability in a 
number of studies [37].

Rusinova [38] observed the dynamic nature of therapeu-
tics currently offered with increasing regularity to octogenar-
ians, with standard guidelines for the performance of 
percutaneous coronary intervention in ST elevation myocar-
dial infarction and recombinant tissue plasminogen activator 
administration for stroke management, recently removing 
upper age limits of 80. “Minimally invasive” laparoscopic, 
endoscopic and thoracoscopic interventions  – even to the 
point of open coronary artery regrafting  – are performed 
more frequently on octogenarians, particularly in the absence 
of “significant comorbidities”. Demonstrating the evolution 
of minimally invasive technology over the last decade, 
Melbourne’s Monash Medical Centre [39] reported 190 
transvenous aortic valve implants (TAVIs) with a mean age 
of 84. Device success rate was 92%; mortality rate was 1% 
with a 1% stroke rate. Other horizon technologies, according 
to the 2016 Annual Cleveland Clinic’s Medical Innovation 
Summit and others, include the following [40, 41]: 
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• Chimeric antigen receptor – T cell (CAR – T) therapies, 
as less toxic and more targeted immunotherapy for 
malignancies

• Advanced gene-editing and gene-splicing techniques 
such as clustered regularly interspaced short palindromic 
repeats (CRISPR/Cas 9)

• Three-dimensional visualisation during retinal and neuro-
surgery, including holographic CT and MRI 
reconstructions

• Prosthetic limbs incorporating neural control and sensory 
perception

• NHS trials of stem cell-derived blood products
• Point-of-care gene sequencing
• Skin biosensors for glycaemic biocontrol without 

needles
• Early cancer detection using nanoparticles
• Implantable neurostimulators for Parkinson’s disease and 

memory regeneration
• Health checks, rehabilitation and sterilisation performed 

by robots
• Leadless cardiac pacemakers to reduce infection risks and
• Mobile stroke treatment units dispatched from hospital 

emergency departments

Finally, the accuracy of life expectancy prognostications 
by intensivist and senior ICU staff has recently been reported 
by Detsky [42]. 340 patients from 5 ICUs in the University 
of Pennsylvania Health System, who received more than 
48  h mechanical ventilation and vasoactive infusions for 
more than 24 h or both, were enrolled from the third to the 
sixth day of their ICU stay. Senior staffs were asked to prog-
nosticate on a number of variables, including 6-month sur-
vival. Eighty-nine percent of patients consented. Ninety 
percent of the doctors were more than 10  years post- 
graduation. Globally, clinicians performed better than 
chance. For physicians, their highest accuracy was in pre-
dicting survival at 6 months, with 63% sensitivity (a positive 
likelihood ratio of 5.9, negative likelihood ratio 0.4 and C 
statistic, 0.76). The accuracy of prediction was only mean-
ingfully high when the confidence of the prediction was 
“high” for both doctors and nurses, but this level of concor-
dance and confidence was attained for approximately one in 
four (between 22% and 33%) admissions. Cognition and 
ability to self-toilet at 6 months were least well predicted. 
Ongoing calibration amongst clinicians was therefore con-
cluded to remain vital in terms of accurately relaying to fam-
ilies realistic assessments of therapeutic outcomes. Hall [43] 
in an accompanying editorial acknowledged that “even the 
most accurate of scores do not have a role in prognostication 
for the individual patient but perform very well across patient 
populations”. Note that even this level of prognostic accu-
racy was not achieved as a result of a “once-off” review – 

rather, these predictions resulted from senior intensivist 
spending days familiarising themselves with each patient.

Patients’ attitudes also change with time [34]. Both 
younger patients and doctors alike often report an attitude 
reflecting a “struggle against a disease”  – such as a large 
hemispheric stroke. More senior patients however more 
often reflect a nuanced resolve, opting to “live and cope with 
a handicap”, adopting a more passive and adaptive approach. 
The definition of what comprises an “acceptable” handicap 
therefore often demonstrates considerable variance, depend-
ing on the perspective, training and personal experiences of 
the observer.

 Conclusion

With each new decade, intensive care has demonstrated its 
ability to support both the quantity and quality of life of pro-
gressively more aged patients, with less attendant morbidities 
and greater efficacy. The raw number of elderly patients 
worldwide will continue to climb, even if the percentage of the 
elderly accepted into intensive care units declines. The num-
ber of less invasive but cost-efficient procedures generally 
available to the senior community shows no signs of anything 
but escalating. Prognostically predictive indexes, incorporat-
ing quantifiable physical dimensions such as “frailty”  – as 
well as psychosocial parameters  – will continue to evolve. 
Temporal and geographical recalibration of such tools, within 
the resources available to each local health precinct, will how-
ever be necessary. Finally dynamic, transparent, honest and 
respectful dialogue with both the patient where possible and 
also their closest friends will lead to the maturation of robust 
shared values, the development of realistic treatment goals and 
through mutually agreed evaluation processes, optimal 
achievement of gratifying and holistic outcomes.

Clinical Relevance
• More effective and universal health-care coverage 

together with the aging of the world population will 
ensure that the care of the very elderly in intensive 
care units numerically becomes more common. 
More than one in four of ICU admissions by 2020 is 
likely to be aged >80.

• Prognostic markers, such as physical frailty, are 
becoming more clearly characterised. More expedi-
tiously translated technological innovations, for 
example, robotic rehabilitation, are being tailored 
to target specific deficits.

• Evolving prognostic scoring systems will require 
both currency and external validation and, whilst 
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 Multiple Choice Questions

 1. The following statements in relation to intensive care in 
the elderly are true, EXCEPT:
 A. The population over the age of 80 will more than dou-

ble in most regions significantly intensifying this 
growing demand for ICU services.

 B. Elderly patient’s attitudes to receiving intensive care 
support are often not garnered in advance.

 C. Short-term mortality was mainly related to severity of 
the acute illness, long term to the individual’s pread-
mission status.

 D. Cultural factors do impact on selection of patients for 
ICU as well as on their short- and long-term 
prognosis.

 2. The following statements are true regarding the elderly 
and intensive care, EXCEPT:
 A. Sepsis and respiratory diagnoses are becoming more 

frequent indications for admission to intensive care, 
with cardiac failure and lung cancer being less 
common.

 B. Recently published data from Norway regarding long- 
term elderly survivors demonstrated that after 
12  months, mortality rates parallel those of aged- 
matched controls.

 C. Elective surgery has a superior outcome to medical 
admission, which has a lower mortality rate than 
emergency surgical patients.

 D. Frailty is unimportant in terms of prognostication, and 
prognostic indices have been proven to be robust 
across all societies.

Answers to MCQs
 1. D
 2. D
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Cardiovascular Diseases in the Very 
Elderly

Logan Kanagaratnam

 Introduction

In June 2015, people over the age of 85 were 1.98% of the total 
Australian population. This age group is expected to be 5–7% 
of Australia’s population by year 2056 [1]. Population esti-
mates in the USA suggest that population older than 85 years 
are likely to increase to 4.49% of the total population by year 
2050 (when compared to 1.96% of population 2015) [2].

Treating cardiac conditions in the extremely elderly 
patient can be challenging due to multiple co-morbid condi-
tions, frailty and deteriorating social situation. The clinical 
presentation may not be typical. Many patients will be on 
multiple medications prone to drug interactions, worsening 
renal function and poor compliance with drug therapy.

Unfortunately there is no adequate clinical trial data in 
these very elderly patients. Therefore whether many of the 
evidence-based therapies used in normal adult population are 
applicable to this age group is questionable. Recently 
released document from the American College of Cardiology, 
American Heart Association and American Geriatric Society 
acknowledges this issue and recommends clinical trials [3].

In competent patients, management goals need to be set 
with full discussion with the patient regarding therapeutic 
options and alternatives. Patients in this age group are more 
aware of their mortality and are often reluctant to accept inva-
sive measures. However judicious use of invasive procedures 
like permanent pacemaker insertion and coronary angiogra-
phy should not be withheld in this age group just because of 
patient’s age. Although it is reasonable not to do invasive pro-
cedures in the extremely elderly patients with primary aim of 
prognostic benefit, it would be prudent to consider procedures 
that would improve the patient’s quality of life. This would 
include coronary intervention for disabling angina or pace-
maker insertion to treat or prevent syncope. Emergence of 

newer procedures like transcatheter aortic valve implantation 
(TAVI) may be especially relevant in this age group.

 Common Cardiovascular Diseases

 Hypertension in the Elderly

Prevalence of hypertension increases with age. In males more 
than 75  years, about 75% have systolic hypertension. About 
65% of females in this age group will have systolic hyperten-
sion. Diastolic hypertension only affects 10% of the elderly [4]. 
Hypertension in the elderly is due to multiple factors. Arterial 
stiffness contributes to reflected pulse wave and late systolic 
augmentation. Progressive renal dysfunction may contribute to 
hypertension, and medications including steroids and non-ste-
roidal anti-inflammatory medications (NSAIDs) could also 
exacerbate blood pressure. Lifestyle factors and sleep apnoea 
also play a part. Although higher blood pressures in all decades 
of life increase cardiovascular events, the oldest patients seemed 
to tolerate higher blood pressures with lower events when com-
pared to younger patients in INVEST study [5] (Fig. 15.1).

 Management

Treatment of hypertension and regression of Left Ventricular 
Hypertrophy (LVH) has been demonstrated to show reduc-
tion in heart failure and cardiovascular events [6]. In HYVET 
trial with a blood pressure target of <150/80, patients older 
than 80 years treated with diuretics (or with added perindo-
pril) had 21% reduction in mortality at 2 years [7].

The SHEP study which included patients with a mean age of 
72, showed antihypertensive therapy which achieved an average 
systolic BP of 143 had 36% reduction of stroke at a mean follow 
up of 4.5 years. In this study primary anti hypertensive therapy 
was a diuretic and if this was not adequate a beta blocker was 
added [8]. Systolic hypertension and elevated heart rate have 
been associated with cognitive decline in the elderly [9].
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Non-pharmacological management includes salt restric-
tion, regular exercise, weight control, smoking cessation and 
avoidance of excessive alcohol intake.

In the consensus document by ACCF/AHA, it is sug-
gested that in patients more than 80 years of age, systolic BP 
of 140–145 (if tolerated) is acceptable. There is no data to 
support stricter BP control in the very elderly with co-mor-
bidities like diabetes, chronic kidney disease and coronary 
artery disease [10].

Choice of antihypertensive agent is often dictated by the 
co-morbidities. Although multiple medications may be 
required for achieving optimal control, “start low and go 
slow” approach should be taken. Thiazide and non-thiazide 
diuretics, angiotensin-converting enzyme inhibitors (ACE-
I), angiotensin receptor blocker (ARB), beta blocker, cal-
cium channel blocker and vasodilators (Nitrates and alpha 
blockers) are commonly used agents.

Patients with heart failure benefit by beta blocker, ACE- I 
or ARB and diuretics. Patients with angina benefit by beta 
blocker, calcium channel blocker or nitrates. Patients with 
kidney disease and proteinuria benefit by treatment with 
ACE- I or ARB [11].

In the elderly patients it is often necessary to use more 
than one anti- hypertensive medication to achieve control. 
Combination therapy has the advantage of reducing the dose 
of single agent, decreasing the side effect from the higher 
dose, longer duration of action, higher efficacy and having an 
additive or potentiating effect of the second agent.

Resistant hypertension is defined as BP above the goal 
despite adherence to lifestyle measures and with treatment 
using three medications at maximal tolerated doses where 
one of these agents is a diuretic [12]. There is no good data 
to know the prevalence of resistant hypertension in the 
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Box 15.1 Hypertension in the Elderly
Systolic hypertension is common in the elderly.
Treatment of hypertension with regression of LVH has 
been shown to reduce cardiovascular events and heart 
failure.
Combination therapy of hypertension is more 
effective.
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elderly [10]. However the incidence of resistant hypertension 
increases with age.

 Coronary Artery Disease (CAD)

 Stable CAD

Diagnosis is often made from typical history of angina. An 
individualised treatment goal would need to be formulated 
with the concurrence of the patient and the family.

Main agents used in the medical management of patients 
are antiplatelet agents, statins, beta blockers, calcium channel 
blockers, ACE inhibitors, ARBs and nitrates. Some patients 
would also benefit by agents like ivabradine and nicorandil. It 
is important to recognise the limitations or potential side 
effects of number antianginal medications in the extremely 
elderly. Vasodilators like nitrates may aggravate postural drop 
in blood pressure and may cause falls or syncope. Beta block-
ers could impair the heart rate response to exercise and could 
cause exertional dyspnoea and fatigue. Calcium channel 
blockers could cause or aggravate leg oedema. When choos-
ing the appropriate medications in this age group, careful 
consideration should be given to co-morbidities, and start 
medications at a low dose and gradually build up.

All patients should be on aspirin 75–150 mg daily unless 
contraindicated as per ACC/AHA (American College of 
Cardiology, American Heart Association) guidelines [13]. 

Beta blockers by slowing of the heart rate increase the dura-
tion of diastole which increases coronary perfusion [14].

ACE inhibitors and ARBs reduce the myocardial oxygen 
consumption by reducing the afterload. Studies including 
HOPE and EUROPA have demonstrated beneficial effect of 
ACE inhibitor therapy by reducing cardiovascular death, 
myocardial infarction and cardiac arrest.

Calcium channel blockers and nitrates provide symptom 
relief but have not shown to have prognostic benefit [14]. 
The calcium channel blockers with negative inotropic effects 
(verapamil, diltiazem) should be avoided in patients with 
heart failure or low ejection fraction.

Ranolazine, an inward sodium channel blocker which 
increases the intracellular calcium, has been shown to reduce 
angina in the young and elderly [15, 16].

Patients who have accelerating symptoms or symptoms not 
controlled with medical therapy may be considered for further 
investigations including invasive assessment. Depending on 
the anatomy of the coronary circulation and patient’s co-mor-
bidities, decisions could be made whether to continue medical 
therapy or consider angioplasty and stenting – percutaneous 
intervention (PCI) or in rare instances coronary artery bypass 
grafting (CABG).

Studies have shown CABG to be superior to stenting in 
left main disease and in diabetics with triple vessel disease 
(SYNTAX, FREEDOM). However in the very elderly, oper-
ative risks may be prohibitive, and PCI may be considered 
for symptom relief [17–20].

Fig. 15.2 Coronary angiography showing triple vessel disease. Right 
coronary artery (left panel) and the circumflex coronary artery (right 
panel) are occluded with some retrograde flow. The left anterior 

descending coronary artery in the upper part of the left panel shows 
diffuse disease with tight lesion close to the origin of the diagonal 
branch
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 PCI in Elderly

Elderly tend to have more complex coronary disease (Fig. 15.2). 
Compared to younger patients, the very elderly have more inci-
dence of tortuosity, complex plaques, osteal disease, multi-
vessel disease and triple vessel disease [21, 22]. Although the 
elderly have higher procedural risk, their outcome is favourable 
when compared to conservative approach [23]. Second- and 
third-generation stents are superior to bare metal stents by 
decreasing myocardial infarction and improving target vessel 
revascularisation without increasing bleeding risk [24]. In a 
large multicentre registry, outcome of unprotected left main 
stenting with drug eluting stent in octogenarians was compa-
rable to surgery at a median of 3-year follow-up [25].

 Coronary Artery Bypass Grafting (CABG)

Octogenarians have higher incidence of morbidity and mortal-
ity with coronary artery bypass surgery. In NCN database, the 
CABG mortality in the older than 80-year-olds was 8.1% 
compared to the 3% in the rest of the population. The very 
elderly also have a longer duration of hospital stay after the 
surgery [26, 27]. However follow-up of the patients older than 
80 years after bypass surgery demonstrated good functional 
status with significant improvement in symptoms [28, 29].

 Unstable Angina and Non-ST-Elevation 
Myocardial Infarction (NSTEMI)

The 2014 AHA/ACC guideline for the management of patients 
with non-ST-elevation acute coronary syndromes had specific 
guidelines for the very elderly. It states that management deci-
sions for the very elderly presenting with NSTEMI should be 
based on patient preferences, goals, co-morbidities, cognitive 
and functional status and life expectancy [30].

Elderly have higher risk with unstable angina and 
NSTEMI. Only about 40% of the patients over 85 years pres-
ent with typical chest pain. The others present with dys-
pnoea, diaphoresis, nausea and vomiting or syncope [31]. 
Those presenting with chest pain may present with chest 
pain at rest or angina type of pain lasting 20 min or increas-
ing angina symptoms in the preceding 1–2 weeks.

Those above age of 85 years have high rates of mortality 
with NSTEMI. Patients with atypical presentation had worse 
prognosis. This was possibly due to delay in diagnosis [31].

In the very elderly, a high index of suspicion is warranted. 
ECG changes involving ST segment and T waves and raised 
cardiac enzymes (troponin) confirm the diagnosis.

 Antiplatelet Therapy
In the absence of high bleeding risk, dual anti-platelet ther-
apy should be considered. One of the anti-platelet agents is 

aspirin. The second agent is usually clopidogrel. Although 
newer anti- platelet agents are more potent, they also cause 
more bleeding in the elderly and need to be used with cau-
tion. Prasugrel is relatively contraindicated in patients older 
than 75 due to high bleeding risk. Although ticagrelor may 
be used in the elderly, it is more expensive and has to be 
taken twice daily. It also has higher incidence of breathless-
ness [32].

Glycoprotein IIb/IIIa inhibitors, which is a class of intra-
venous anti-platelet agent, have been shown to reduce death 
and infarction in patients over 65 years. However meta-anal-
ysis suggests less benefit in the very elderly [33].

In the absence of bleeding, treatment with low molecular 
weight heparin or unfractionated heparin should be 
considered.

Beta blockers and nitrates could be used for control of 
symptoms. ACE-I and ARB may be used in patients with heart 
failure and who do not have contraindication. Statins have 
beneficial effect in elderly with acute coronary syndromes.

 ST Segment Elevation Myocardial Infarction 
(STEMI)

Early reperfusion decreases the morbidity and mortality in 
the elderly with STEMI (Fig. 15.3). Elderly are often not eli-
gible for thrombolytic therapy. Due to atypical presentation 
the diagnosis may be delayed and push them outside the win-
dow of therapeutic benefit with thrombolysis. They also 
often have more co-morbidities and contraindications.

In hospitals without PCI facility, thrombolytic therapy 
may be considered. There are few patients who are more than 
75 years of age in thrombolytic trials. Risk of intracranial 
haemorrhage is higher in the over 85-year-old age group. In 
one study the incidence of intracranial haemorrhage was 
2.9% in this age group [34]. Tenecteplase had slightly higher 
incidence of intracranial haemorrhage when compared to tis-
sue plasminogen activator [35].

In a study comparing thrombolytic therapy with PCI in 
acute STEMI in elderly patients, PCI was superior, and the 
study was terminated prematurely [36]. Similar benefit for 
PCI has been demonstrated in other trials as well [37]. Pooled 
analysis of elderly patients showed superiority of PCI over 
thrombolytic therapy in STEMI patients. In fact patients 
older than 85  years had more benefit when compared to 
younger patients [38, 39].

When very elderly patients present with acute ST seg-
ment elevation myocardial infarction, PCI should be the pre-
ferred form of therapy. Even in patients with cardiogenic 
shock, PCI has been shown to be beneficial [40]. However if 
PCI is not available within a reasonable time frame, throm-
bolytic therapy should be considered [40].

Patients with STEMI will need ongoing therapy with anti-
platelet agents and statin and in the absence of contraindica-
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tions, beta blocker and ACE-I or ARB.  Although younger 
patients have shown benefit with eplerenone as an aldoste-
rone antagonist, patients over 75 years have failed to show 
benefit [39]. Even very elderly will benefit by cardiac reha-
bilitation programme [41].

 Heart Failure

 Introduction

In the community, prevalence of heart failure increases 
with age. In Framingham study it increased with age. In 
age groups 60–69, 70–79 and >80 years the prevalence of 
heart failure was 2.3%, 4.9% and 9.1%, respectively [42]. 
Heart failure is a common cause of hospital admission in 
elderly. It can be precipitated by infection, ischaemia, 
arrhythmia or anaemia. The presentation may be with 
shortness of breath or leg oedema. At other times, the pre-
sentation may be with features of the precipitating factor 
like infection or arrhythmia. Some of the very elderly may 
have uncommon symptoms like confusion, weakness, 
sleep disturbance and cough.

 Diagnosis
Heart failure is diagnosed by typical clinical features of 
fatigue, dyspnoea and leg swelling. However some of these 
features could be encountered in other clinical conditions as 
well. ECG can be helpful if there are features of old infarc-
tion, evidence of ischaemia or evidence of left ventricular 
hypertrophy. Chest X-ray may show pulmonary congestion 
and cardiomegaly. Echocardiography is the main form of 
investigation. It helps to assess the systolic function (ejection 
fraction) and diastolic function. Severity of diastolic dys-
function can be assessed especially by studying the mitral 
inflow Doppler profile. Biochemical markers like BNP can 
be helpful but not essential.

 Systolic Heart Failure

In systolic heart failure, there is reduction in ejection frac-
tion. This could be due to ischaemic or non-ischaemic 
aetiology.

 Management

In all patients salt and fluid restriction should be considered. 
Neurohormonal blockade with beta blockers, ACE-I, ARB 
and aldosterone antagonists have been shown to reduce mor-
bidity and mortality in patients with systolic heart failure. 
ACE inhibitors have proven benefit in systolic heart failure. 
One study comparing ACE inhibitor with digoxin in the very 
elderly nursing home patients found ACE inhibitor to have 
survival advantage [43].

ARBs are recommended for patients who cannot tolerate 
an ACE inhibitor. In CHARM sub-study, the patients older 
than 75 years had similar benefit to the younger cohort [44]. 
When ACE-I or ARB treatment is initiated, it is important to 
monitor renal function and potassium. In patients with rela-

Fig. 15.3 Acute anterior ST 
segment elevation myocardial 
infarction

Box 15.2 Coronary Artery Disease
In patients with stable angina, routine addition of per-
cutaneous intervention to optimal medical therapy did 
not have significant impact.
Elderly with acute coronary syndromes have a higher 
risk of mortality.
Elderly patients with STEMI benefit by percutaneous 
intervention.
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tive hypotension, it may be necessary to withhold diuretics 
for 1–2 doses while initiating therapy with ACE-I or ARB.

Beta blockers have proven mortality reduction in patients 
with heart failure. In SENIORS study, nebivolol was studied 
in patients older than 70 years presenting with heart failure 
(regardless of the ejection fraction). There was 4.2% abso-
lute risk reduction for the primary end point of death and 
hospitalisation at 21 months [45].

Although other beta blockers including carvedilol, long-
acting metoprolol and bisoprolol have been shown to be 
effective in systolic heart failure, there have been very few 
very elderly patients included in these trials.

Aldosterone antagonists, spironolactone and eplerenone, 
have been beneficial in patients with systolic dysfunction 
and older than 65 years of age (without significant renal dys-
function and hyperkalaemia). RALES study evaluated spi-
ronolactone [46]. The sub-study of patients older than 65 
showed beneficial effect. In EMPHASIS trial patients 
65 years and older, eplerenone was found to decrease hospi-
tal admission and mortality [47]. However in EPHESUS trial 
patients over the age of 65 treated with eplerenone failed to 
show benefit that was demonstrated by the younger patients 
[48]. Patients treated with aldosterone antagonists should be 
carefully monitored for hyperkalaemia.

In patients who cannot take an ACE inhibitor, VHEFT 
trial has shown benefit of hydralazine and nitrate combina-
tion. Even though specific trial data is lacking in the very 
elderly, when the patients have significant renal impairment, 
it is reasonable to consider this combination [49].

In SHIFT study, ivabradine, a selective IKf current 
inhibitor which acts on the sinus node, has been shown to 

reduce heart failure admission and mortality when used in 
patients in sinus rhythm with ejection fraction of less than 
35%, who despite optimal therapy had resting heart rate of 
70 or more. The mean age of this trial population was 
60.7 years [50].

Digoxin has been shown to decrease hospital admissions 
in heart failure in DIG trial. There was no mortality reduc-
tion in this trial. Subgroup analysis showed that patients 
older than 80 years had similar benefit [51, 52].

Older patients with renal impairment and concomitant 
therapy with amiodarone and calcium channel blockers are 
at higher risk of digoxin toxicity. It would be important to 
monitor digoxin level and keep it at lower end of the thera-
peutic range.

Diuretics help in treating symptoms of heart failure. They 
help in improving congestion and fluid overload. However 
they have not been shown to decrease mortality. Diuretic ther-
apy can worsen renal function and could lead to electrolyte 
abnormalities of Na and K. It is important to understand that 
the typical extremely elderly patient has multiple co-morbidi-
ties and will not have been included in the many published 
studies.

 Device Therapy

Patients with left bundle branch block (Fig. 15.4), wide QRS 
complex and evidence of dyssynchrony (between the septum 
and lateral wall in the echocardiogram) may benefit with car-
diac re-synchronisation therapy (bi-ventricular pacing). 
Elderly patients over age of 75 have shown benefit. However 

Fig. 15.4 Left bundle branch block
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only limited data is available in the extremely elderly [53–
56]. Ventricular assist devices have been used in refractory 
heart failure in younger patients. Age more than 80 is consid-
ered a relative contraindication [57].

 Diastolic Heart Failure

This also referred to as heart failure with preserved ejec-
tion fraction (HFpEF). This is predominantly a disease 
of the elderly, especially affects females with hyperten-
sion, and often observed with obesity, diabetes and coro-
nary artery disease [58, 59]. Among patients more than 
65 years of age with congestive heart failure, 55% of all 
subjects and 67% of women had normal systolic func-
tion [60].

 Diagnosis and Management

The diagnosis is mainly made by exclusion. Echocardiography 
findings are helpful to confirm and grade the diastolic 
dysfunction.

The ACC/AHA heart failure guidelines acknowledge 
that currently there are no proven therapies for HFpEF. The 
treatment is therefore empiric with judicious use of 
diuretic, control of aggravating factors like hypertension, 
control of atrial fibrillation and treatment of ischaemia. 
The very elderly should be carefully monitored when 
treated with diuretics as they are especially vulnerable to 
hypotension and renal impairment due to renal 
hypo-perfusion.

In SENIORS study patients with heart failure and normal 
ejection fraction had benefit with nebivolol therapy. This 
benefit was seen in all ejection fractions and in the elderly 
patients [45]. However the magnitude of benefit in the very 
elderly was small [61]. In CHARM sub-study, candesartan 
did not show benefit in the elderly with preserved ejection 
fraction [62] nor did irbesartan [63].

 Cardiac Arrhythmia

Cardiac arrhythmia is common in the elderly. One study 
quotes that more than 10% of those more than 80 year age 
have significant arrhythmia.

 Tachyarrhythmias

 Atrial Fibrillation
Atrial fibrillation (Fig. 15.5) is the commonest arrhythmia in 
the elderly and its prevalence increases with age. In ATRIA 
study the prevalence of atrial fibrillation in patients over the 
age of 85 was 9.1% in females and 11% in males [64]. Apart 
from advanced age, other conditions that predispose to atrial 
fibrillation include hypertension, coronary artery disease, 
valvular heart disease (especially mitral valve disease), obe-
sity, sleep apnoea, cardiac failure and thyroid dysfunction.

Atrial fibrillation is considered paroxysmal when the epi-
sodes last usually less than 48 h (but can be up to 7 days) and 
spontaneously terminate. When episodes of atrial fibrillation 
last longer than 7 days or cardioversion is required for termi-
nation, it is classified as persistent atrial fibrillation. Long-
standing persistent atrial fibrillation is where the atrial 
fibrillation has been present for more than 1 year [65].

 Management
It is important to control risk factors and precipitating factors 
such as hypertension, ischaemic heart disease and thyroid 
dysfunction. Infections and heart failure could precipitate an 
episode of atrial fibrillation. Atrial fibrillation increases the 
risk of thromboembolic complications, and the rapid ven-
tricular rates could cause symptoms of palpitations and dys-
pnoea and can cause cardiac failure.

Thromboembolic risk is assessed by CHA2DS2-VASc 
score (see Table  15.1). With increasing score the annual 
thromboembolic risk rises. This annual risk is likely to be 
higher for the extremely elderly patients [66]. This risk could 
be reduced by anticoagulation. Oral anticoagulation should 
be considered for patients with CHA2DS2-VASc score of 2 or 
more. By virtue of their age, all extremely elderly will have 
a minimum score of 2. However anticoagulation predisposes 
the elderly patients to bleeding risk. HAS-BLED score 
assesses bleeding risk with anticoagulant therapy 
(Table 15.2). A score of more than 3 would indicate higher 
bleeding risk.

Traditionally anticoagulation has been done with warfa-
rin. However warfarin therapy is difficult especially in the 
elderly. It needs frequent monitoring. At time of warfarin ini-
tiation, there is higher bleeding risk [67]. Multiple drug 
interactions also make warfarin therapy difficult. However 
warfarin has the advantage of longer half -life (therefore 

Box 15.3 Heart Failure
Neurohormonal blockade with beta blockers, ACE-I, 
ARB and aldosterone antagonists have been shown to 
reduce morbidity and mortality in patients with sys-
tolic heart failure.

Diastolic heart failure is especially common in the 
elderly – especially in females and hypertensives.
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missing a dose is less harmful) and can be used in patients 
with significant renal impairment and can be readily reversed 
in the event of catastrophic bleeding.

In the last few years alternatives to warfarin have become 
available. These agents often classed as DOAC (direct-acting 
oral anticoagulants) or NOAC (novel oral anticoagulants) act 
as factor Xa inhibitor (rivaroxaban, apixaban, edoxaban) or as 
thrombin inhibitor (dabigatran). Table 15.3 gives a summary 
of the commonly used NOACs. They have the advantage of 
fixed dose and do not need monitoring. They have been shown 
non-inferior to warfarin in multiple studies. The mean age of 
the study group was around 70 years, and about a third of the 
patients were over 75  years [68–71]. The proportion of 
patients above 85 years in these studies were not available.

However as they have significant renal excretion, they 
cannot be used in severe renal impairment. Apixaban has 
only partial excretion by the kidneys. Therefore it can be 

used if the creatinine clearance is more than 25. Missing a 
single dose could expose the patient to thromboembolic risk. 
Reversal agent for dabigatran is already available, and other 
NOACs are expected to have reversal agent in the near future.

Patients should also be assessed to see whether they are 
best managed by a rate control strategy or rhythm control 
strategy. Rate control is best achieved by beta blockers or 
non-dihydropyridine calcium channel blockers. However if 
there is contraindication (especially hypotension), one may 
need to consider digoxin. Although digoxin controls heart 
rate at rest, it is often not effective during exertion.

If rate control cannot be achieved with medications (due 
to intolerance or inefficiency), one option would be implan-
tation of a permanent pacemaker followed by AV nodal abla-
tion. Although average age of all these studies were less than 
75 years of age, this approach would be especially suitable 
for extremely elderly patients with refractory atrial fibrilla-
tion and significant symptoms attributable to rapid heart rate.

For rhythm control strategy, the commonly used antiar-
rhythmics are sotalol, flecainide and amiodarone. The choice 
of agent would depend on the patient’s underlying cardiac 
pathology, renal and hepatic function and thyroid status. 
Table 15.4 summarises some relevant points. Antiarrhythmic 
agents could have pro-arrhythmic effects, and the extremely 
elderly would be especially vulnerable. Many of the elderly 
would also have coexisting sinus node dysfunction. Use of 
antiarrhythmic therapy could aggravate this and may neces-
sitate pacemaker implantation.

Dronedarone is an amiodarone analogue which has less side 
effects, but it is less effective than amiodarone. Amiodarone is 
the most effective medication in maintaining sinus rhythm. 
However it has potential for significant side effects with long-
term therapy and hence should be used with caution.

 Pro-arrhythmic Effects of Anti-arrhythmic 
Medications
When sodium channel-blocking agents are used for treat-
ment of atrial fibrillation, they could sometimes organise the 
rhythm to atrial flutter. Also in atrial flutter they can reduce 
the flutter rate and sometimes paradoxically increase the 
ventricular rate (by changing the atrioventricular conduction 
from 2:1 to 1:1). Therefore these agents like flecainide 
should be used with an AV nodal slowing agent (beta blocker, 
calcium channel blocker or digoxin).

Table 15.1 CHA2DS2 VASC score

Risk Factor Score

Congestive heart failure or LVEF≤40% 1

Hypertension 1

Age ≥75 2

Diabetes 1
History of stroke or TIA 2
Vascular disease 1
Age 65–74 1
Sex – Female 1

Table 15.2 HAS-BLED score

Clinical feature Score
H Hypertension (systolic BP >160) 1
A Abnormal liver function (AST or ALT >3 times upper 

limit; bilirubin >2 times upper normal or cirrhosis) or   
abnormal renal function (creatinine >200 μmol/L or 
prior renal transplant)
(1 point each)

1 or 
2

S Stroke 1
B Bleeding 1
L Labile INR 1
E Elderly (age >65) 1
D Drugs (anti-platelet agents or NSAIDS) or alcohol 

abuse
(1 point each)

1 or 
2

HAS-BLED score 0–2 indicates low risk

Fig. 15.5 Atrial fibrillation
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Table 15.3 Novel oral anticoagulants (Cr Cl – creatinine clearance)

Medication Dabigatran Rivaroxaban Apixaban Edoxaban
Mechanism of 
action

Direct thrombin 
inhibitor

Factor Xa inhibitor Factor Xa inhibitor Factor Xa inhibitor

Oral bioavailability 6.5% 80–100% 50% 62%
Renal clearance 85% 66% 27% 50%
Need to take with 
food

No Yes No No

Time for onset of 
action

1–2 h 0.5–3 h 3–4 h 1–2 h

Elimination 
half-life

12–17 h 5–9 h for young
11–13 h for elderly

12 h 9–11 h

Drug interactions Amiodarone
Verapamil

Antifungals, protease 
inhibitors
Dronedarone

Diltiazem Dronedarone
Quinidine

Contraindications Cr Cl <30 ml/
min

Cr Cl <30 ml/min Cr Cl <25 ml/min Avoid if Cr Clearance>95 ml/min 
or less than 15 ml/min

Dose 150 mg bd or 
110 mg bd

20 mg daily(if Cr 
Cl >50 ml/min)
If Cr Cl <50 ml/
min- 15 mg daily

5 mg bd
2.5 mg bd – when 2 of the 3 following 
present
Age ≥80, weight <60 Kg, creatinine 
≥133 μmol/L(1.5 mg/dl)

Wt >60Kg and Cr Cl 50–95 ml/
min- 60 mg once daily
If weight <60 or Cr Cl 15-50 ml/
min- 30 mg once daily

Table 15.4 Antiarrhythmic medications

Medication Indication Caution/contraindication Monitor
Amiodarone
After loading dose maintenance dose 
usually 200 mg/day

Ventricular arrhythmia
Atrial fibrillation – not responding 
to other medications or when other 
medications are contraindicated

Thyroid dysfunction,   
bradycardia, abnormal 
LFT

Heart rate, TFT, LFT, lung 
function test- DLCO

Sotalol
Dose 80–160 mg bd
(max 480 mg/day)
Lower dose for renal impairment

Atrial fibrillation
Supraventricular tachycardia
Ventricular arrhythmia

Renal impairment, 
bradycardia, long QT 
syndromes

QTc, heart rate, renal 
function(for dose adjustment)

Flecainide
Dose 50–150 mg bd
(consider use with AV nodal slowing agent)

Atrial fibrillation
Atrial tachycardia
Supraventricular tachycardia

Ischaemic heart 
disease, impaired 
cardiac function
Brugada syndrome
Severe renal 
impairment

Heart rate, QRS duration(avoid 
prolongation more than 25% of 
baseline QRS duration)

Quinidine
In Australia not available for general use

Atrial fibrillation
Uncommon ventricular 
arrhythmia – e.g. Brugada 
syndrome

Long QT syndromes QTc, platelet count

Disopyramide
300–800 mg daily in three doses; if 
extended release formulation available 
twice daily; dose reduction for renal 
impairment

Atrial fibrillation Long QT syndromes
Heart failure
Heart block

QTc, urinary retention, 
constipation, dry mouth

Procainamide (USA)
Intravenous available in the USA

Atrial fibrillation
Supraventricular tachycardia
Resistant ventricular arrhythmia

Heart failure SLE-like effects

Propafenone (USA)
150–300 mg tds
If sustained release available twice daily

Atrial fibrillation Heart block, heart 
failure
Known Brugada 
syndrome

Avoid QRS prolongation more 
than 25% above baseline

Dronedarone(USA)
Dose 400 mg bd

Atrial fibrillation Hepatic dysfunction
Class III/IV heart 
failure

Liver function, Bradycardia

Dofetilide (USA)
Dose 500 mcg bd but dose reduced for 
renal impairment

Atrial fibrillation Long QT syndromes
Renal impairment

QTc interval
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Potassium channel-blocking agents like sotalol can pro-
long QT interval and provoke polymorphic VT (torsade de 
pointes).

Some patients may require DC cardioversion to achieve 
sinus rhythm. However cardioversion (chemical or electri-
cal) should only be done after a period of anticoagulation of 
at least 4 weeks. If the duration of therapeutic anticoagula-
tion has been shorter, trans-oesophageal echocardiogram is 
necessary to exclude left atrial appendage thrombus prior to 
cardioversion.

Although curative procedure like pulmonary vein isola-
tion has been done for younger patients, very little informa-
tion is available about its safety and efficacy in the extremely 
elderly age group [72].

In rare instances where the patient has high thromboem-
bolic risk but has prohibitive anticoagulation risk, they may 
be considered for left atrial appendage exclusion proce-
dures – e.g. left atrial appendage occlusion with devices like 
Watchman or Amplatzer Amulet [73].

 Atrial Flutter
Treatment principles of atrial flutter (Fig. 15.6) is similar to 
atrial fibrillation. However in fit very elderly, if there is dif-
ficulty to rate control, cavo-tricuspid isthmus ablation can be 
considered. This can be done with high success rate and low 
risk of complications [74].

Patients with supraventricular tachycardia could be 
treated with medical therapy. Beta blockers and calcium 
channel blockers may be adequate for a small number of 
patients. If they are not effective, antiarrhythmic agents like 
flecainide, sotalol or amiodarone could be used. Those who 
are not controlled with medications or those who are not tol-
erating medications could be considered for electrophysiol-
ogy study and radiofrequency ablation.

 Ventricular Arrhythmia
Ventricular tachycardia is classified as sustained when it lasts 
more than 30 s and non-sustained if it is of shorter duration. 

On the surface ECG, QRS complexes occur at a rapid but 
mostly at a regular rate. There could be precordial concor-
dance (where from V1 to V6 all QRS complexes are positive 
or all are negative). Atrioventricular dissociation may be 
noted. Ventricular capture beats and fusion beats also help to 
diagnose ventricular tachycardia.

Although the incidence of ventricular arrhythmia increases 
with age, there is a decline in sudden cardiac death after the 
age of 80 due to other competing causes of death [75].

Amiodarone and sotalol are the two common medica-
tions used in the treatment for ventricular arrhythmia. 
Elderly have higher likelihood of bradyarrhythmia when 
treated with antiarrhythmic medications, and careful mon-
itoring would be needed. Sotalol is excreted by the kidneys 
and would require dosage reduction in renal impairment. 
Sotalol therapy would also require monitoring of corrected 
QT interval.

Small group of extremely elderly who have ventricular 
tachycardia that is not controlled with medications can be 
considered for implantable cardioverter defibrillator (ICD). 
This device is often capable of terminating the ventricular 
tachycardia by overdrive pacing without resorting to shock 
(defibrillation).

In extremely small number of the very elderly whose ven-
tricular arrhythmia is not controlled with antiarrhythmic 
medications and ICD therapies, may be considered for radio-
frequency ablation.

 Bradyarrhythmias

With ageing there is higher incidence of bradyarrhythmia. 
This is usually due to degenerative changes in the conduction 
system. This may also be aggravated by use of agents which 
have negative chronotropic effects like beta blockers and non-
dihydropyridine calcium channel blockers. Antiarrhythmic 
medications like amiodarone, sotalol and flecainide also can 
aggravate bradyarrhythmia.

Fig. 15.6 Atrial flutter
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In patients with symptomatic sinus node dysfunction or 
atrioventricular conduction block, initial approach should be 
to see whether there are any correctable factors like medica-
tions. In the absence of correctable factors, those with symp-
toms should be considered for pacemaker implantation.

Atrioventricular conduction disturbance may present with 
first-, second- or third-degree heart blocks. In first-degree AV 
block, there is PR prolongation to more than 0.2 s. This may 
be due to medications or high vagal tone. When it is noted on 
an ECG if the patient is asymptomatic, no further measures 
need to be taken. However if they have symptoms of fatigue, 
pre-syncope or syncope, further assessment like Holter mon-
itor or exercise testing may be necessary to exclude coexist-
ing higher-degree AV block.

The second-degree heart block is of two types. In 
Wenckebach block (also called Mobitz type I), there is pro-
gressive prolongation of the PR interval until a P wave is not 
conducted (Fig.  15.7). If this is the only abnormality, it is 
usually due to high vagal tone and is often not serious. In the 
benign form, with activity the conduction should improve to 
1:1 conduction.

The Mobitz II heart block manifests as intermittently 
blocked P wave with fixed PR interval at other times. This 
usually indicates more significant conduction system dis-
ease, and the patients would require Holter monitoring 
and exercise testing to exclude higher-degree heart block.

In complete heart block, there is no conduction from the 
atria to the ventricles. There is a regular escape rhythm from the 
AV node or ventricle which is much slower than the atrial rate. 
Commonest cause of heart block is age-related degenerative 
changes. Indication for PPM implant is outlined in Table 15.5, 
and the contraindications are listed below the table.

 Valvular Heart Disease

Aortic stenosis and mitral regurgitation are the commonest 
valvular dysfunctions encountered in the very elderly in the 
western world.

 Aortic Stenosis

The commonest cause of aortic stenosis in the very elderly is 
calcific degeneration of the aortic valve. Prevalence of aortic 
stenosis increases with age. The development of aortic steno-
sis is a slow process over many years. Rarely presentation is 
with angina, syncope or heart failure. Clinical symptoms and 
signs of aortic stenosis are less sensitive and less specific in 
the elderly when compared to younger patients [76]. Disease 
progression could also happen more rapidly in the older 
patients [77]. Echocardiography confirms the diagnosis and 
helps to assess severity.

03:44:17
2.1 sec

N

ECG [1]

ECG [2]

ECG [3]

1008 N 1002 N 1015 N 2134 N N1079

min: 43bpm
mean: 48bpm

max: 59bpm

Fig. 15.7 Holter monitor strip of Wenckebach second-degree AV block

Box 15.4 Cardiac Arrhythmias
Oral anticoagulation should be considered for patients 
with atrial fibrillation and CHA2DS2-VASc score of 2 
or more.. However their bleeding risk should also be 
factored in this decision-making process.

When treating patients with antiarrhythmic medica-
tions, they need to be monitored for bradycardia and 
drug-induced pro-arrhythmia.
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 Management

Surgical mortality of aortic valve surgery also increases with 
age. Perioperative mortality of aortic valve surgery is about 
1.3% in those younger than 70 years of age. It increases to 
5% in 80–85-year-olds and to 10% in those older than 90 
[78, 79]. TAVI has been an alternative procedure to open sur-
gery and has been available in the last few years. It is 
 especially an option for the very elderly with co-morbidities 
that increase surgical risk.

TAVI usually involves delivering the valve mounted on 
a large stent via the femoral artery. Rarely delivery using 
alternative arterial access and trans-apical implantation 
has been carried out on those who do not have suitable 
vascular access to the large-calibre delivery system from 
the femoral route. TAVI procedure avoids sternotomy and 
thereby reduces morbidity of open surgery. However it has 
the potential for vascular injury, stroke and impingement 
on conduction system requiring permanent pacemaker and 
acute kidney injury due to contrast use. Incidence of vas-
cular injury increases with age [80]. Currently TAVI is 
indicated in elderly patients who have predicted periopera-
tive mortality of more than 20% with the EuroSCORE 
or >10% with the STS score, as long as life expectancy is 
a year or more [81].

 Aortic Regurgitation

The commonest cause of isolated aortic regurgitation in the 
very elderly would be secondary to aortic annular dilatation. 
Echocardiography confirms the diagnosis. It also helps in 
assessing severity of regurgitation and to assess for potential 
causes and left ventricular function.

 Management

Medical management would include vasodilator therapy and 
diuretics if needed. Surgical treatment is considered when 
severe aortic regurgitation is present with impaired left ven-
tricular systolic function or when patients have severe aortic 
regurgitation with symptoms attributable to it. However in 
the very elderly, the co-morbidities may preclude surgical 
option. In a very small group of patients with suitable anat-
omy, TAVI may be an option [82].

 Mitral Regurgitation

Mitral regurgitation of more than mild intensity is present in 
2–3% of population.

Table 15.5 Pacemaker indications above and contraindications listed below

Class I indication Class II indication
Sinus node dysfunction Sinus bradycardia with symptoms due to bradycardia (HR 

<40 or frequent or long sinus pauses)
Symptomatic chronotropic incompetence (unable to get 
heart rate up to 85% of predicted maximum)
Symptomatic bradycardia due to medications but with the 
need to continue medications

Sinus bradycardia HR <40 with symptoms 
suggestive of bradycardia
Sinus node dysfunction (at electrophysiology study) 
in a patient with unexplained syncope
Chronic heart rates <40 beats per minute while 
awake in a minimally symptomatic patient

Heart block Complete (third-degree) AV block with or without 
symptoms
Advanced second-degree AV block
Symptomatic second-degree AV block, Mobitz type II
Symptomatic second-degree AV block, Mobitz type I 
(Wenckebach)
Second degree AV block, Mobitz type II with a widened 
QRS or chronic bifascicular block, with or without 
symptoms
Exercise-induced second- or third-degree AV block (in the 
absence of myocardial ischaemia)

Asymptomatic Mobitz II second-degree AV block 
with a narrow QRS interval
First-degree AV block when there is hemodynamic 
compromise because of effective AV dissociation 
secondary to a very long PR interval.
Bifascicular or trifascicular block or Left bundle 
branch block associated with syncope that can be 
attributed to transient complete heart block

Pacemaker is not indicated when
 Sinus bradycardia without significant symptoms
 Sino-atrial block or sinus arrest without significant symptoms
 Asymptomatic pauses during atrial fibrillation
 Asymptomatic bradycardia during sleep
 Asymptomatic second-degree Wenckebach AV block
 Bifascicular block without syncope or other symptoms of intermittent AV block
  Reversible AV block – e.g. due to electrolyte abnormalities, Lyme disease, sleep apnoea, enhanced vagal tone, atrioventricular block associated 

with drugs such as beta blockers, calcium channel blockers(when these medications are not essential)
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Mitral regurgitation (MR) is usually symptomatic when 
severe, and it may take many years to develop symptoms. 
Patients may present with dyspnoea and fatigue. There may 
be features of left ventricular failure. Sometimes patients 
may present with atrial fibrillation.

 Diagnosis

CXR may show cardiomegaly and pulmonary congestion; 
there may be straightening of the left heart border due to left 
atrial enlargement. Echocardiogram is the most useful diag-
nostic tool. It helps to assess severity of MR and to evaluate 
the mitral apparatus.

 Management

In patients with functional and ischaemic mitral regurgitation, 
preload reduction may be beneficial [83]. Patients with systolic 
dysfunction would benefit by standard heart failure therapies. 
Patients with severe mitral regurgitation and symptoms or with 
ejection fraction less than 60% or left ventricular end-systolic 
dimension of more than 40 mm may be considered for interven-
tion. The surgery may involve mitral valve repair, especially in 
those with mitral valve prolapse or mitral valve replacement.

However in very elderly due to co-morbidities, surgical 
option may not be appropriate. Recently catheter-based endo-
vascular therapeutic options have been used in the very elderly 
with high surgical risk. A clip which helps apposition valve 
leaflet edges (MitraClip – Abbot Vascular) has been used in 
number of studies and has shown promising results [84, 85].

 Mitral Stenosis

Mitral stenosis in the vey elderly is usually a consequence of 
rheumatic heart disease. Less commonly it could be due to 
severe mitral annular calcification.

 Diagnosis and Management

Chest X-ray may show left atrial enlargement and pulmonary 
congestion. Echocardiography confirms the diagnosis and helps 
to assess the severity by measurement of pressure gradient 
across the valve and by calculated valve area. Echo also helps to 
assess the valve anatomy and suitability for valvuloplasty or 
need for surgery. Patients with severe mitral stenosis and symp-
toms and those with pulmonary hypertension with pressures 
more than 50 mm Hg are considered for intervention.

 Infective Endocarditis

 Introduction

Due to increased number of elderly having pacemakers and 
prosthetic valves, the potential pool for endocarditis has been 
increasing. Central venous catheters and other intravascular 
devices would also contribute to this. This has been noted in 
multiple studies. In a 1-year study in France, the peak inci-
dence of endocarditis was in the 70–80-year age group, and 
there were also a substantial number of patients in their 80s 
and 90s [86].

In a prospective international collaboration, the elderly 
frequently reported a hospitalisation or a procedure prior to 
IE. Diabetes and gastroenterological and genitourinary can-
cers were main predisposing factors. S. aureus was the com-
monest organism in the elderly. S. bovis and enterococci 
were also more prevalent. The elderly had lower rates of 
embolism and immune-mediated phenomena. The elderly 
had fewer vegetations (Fig. 15.8) on the echocardiogram, but 
they had higher incidence of abscesses. Fewer elderly under-
went cardiac surgery, and the in-hospital mortality in the 
over 65-year-olds was twice that of younger patients (24.9% 
vs. 12.8%). However in this study there was no breakdown of 
the age of the elderly to get further information about the 
extremely elderly [87].

 Prevention of Infective Endocarditis

The ACC/AHA guidelines were revised in 2007. The current 
guideline recommends antibacterial prophylaxis for patients 
with prosthetic heart valves, prior valve repair, prior history 
of endocarditis, cyanotic congenital heart disease and 
repaired and unrepaired congenital heart disease. It may also 
be reasonable to consider prophylaxis in cardiac transplanta-
tion recipients who develop cardiac valvulopathy. Antibiotic 
regimen would depend on the type of surgical or invasive 
procedure. Table  15.6 gives recommendation for dental 
procedures.

For urinary tract procedures, amoxicillin and ampicillin 
are the preferred agents for enterococcal prophylaxis. 
Vancomycin can be considered if the patients are unable to 
tolerate ampicillin. If infection is caused by a known or sus-
pected strain of resistant enterococcus, consultation with an 
infectious diseases expert is recommended. Skin and subcu-
taneous surgery should be covered with anti-staphylococcal 
penicillin or a cephalosporin. Vancomycin or clindamycin 
may be administered to patients unable to take penicillin or 
who are known or suspected to have an infection caused by a 
methicillin-resistant strain of staphylococcus.
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 Diagnosis

Patients at risk of endocarditis presenting with unexplained 
fever for more than 48 h should have two sets of blood cul-
tures. Diagnosis is often made when positive blood cultures 
are obtained in a susceptible patient. Transthoracic and trans-
oesophageal echocardiography help to visualise the valve. 
Modified Duke criteria is used for diagnosis [88]. 
Endocarditis is diagnosed when 1 major criterion and 1 
minor criterion or 3 minor criteria are present.

 Management

Antibiotic therapy is guided by the valve involved, whether 
it is a native valve or prosthetic valve and the type of  

organism. An infectious disease specialist advice should be 
sought.

Once the blood cultures are obtained if streptococcal infec-
tion is suspected, therapy is started with intravenous penicillin 
(or ampicillin) and aminoglycoside (gentamicin). If staphylo-
coccal infection is suspected, therapy is commenced with flu-
cloxacillin or vancomycin (in patients allergic to penicillin or 
with MRSA infection) and gentamicin. Once the pathogen is 
identified, therapy may be refined. Usual duration of intrave-
nous therapy is 4–6 weeks. Careful monitoring of renal func-
tion and clinical progress is essential. When aminoglycosides 
and vancomycin are used, serum levels need monitoring.

Small group of elderly patients may have culture-negative 
endocarditis. This may be due to fastidious organisms like 
HACEK organisms (Haemophilus aphrophilus, Actinobacillus 
actinomycetemcomitans, Cardiobacterium hominis, Eikenella 
corrodens and Kingella kingae) or fungal infection. More com-
monly it may be due to previous antibiotic therapy or inade-
quate blood culture. Serological testing and PCR on blood 
sample may help with diagnosis of fastidious organisms. If IE 
is strongly suspected, empiric antibiotic therapy with careful 
clinical monitoring is necessary.

Surgery is considered in the following situations.
Native valve endocarditis  – evidence of severe valve 

dysfunction causing heart failure, abscess formation or 
heart block, embolic manifestations, infection with fungal 
or other highly resistant organisms, valve malfunction, 
paravalvular leak, abscess formation, persistent bacterae-
mia and resistant organism are some of the indications for 
surgical intervention [89].

Table 15.6 Antibiotic prophylaxis for dental procedures

Agent
Dose (to be taken 30–60 min 
before the procedure)

Oral
If cannot 
take oral

Amoxil
Cephalexin
Ampicillin
Cefazolin or 
ceftriaxone

2 g
2 g
2 g IV or IM
1 g IV or IM

For those 
with 
penicillin 
allergy
If cannot 
take oral

Clindamycin
Azithromycin
Clindamycin

600 mg
500 mg
600 mg IV or IM

Fig. 15.8 Echocardiogram 
parasternal long-axis view 
showing a vegetation on the 
atrial aspect of the anterior 
mitral leaflet
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 Prognosis

Elderly often have worse prognosis. This is partly due to 
delay in diagnosis due to atypical presentation [90]. Patients 
with Staphylococcus aureus or fungal infection and those 
with neurological manifestations have worse prognosis.

 Multiple Choice Questions

 1. Which of the following statements regarding hyperten-
sion is true?
 A. In the very elderly patients the target systolic blood 

pressure should be 130 mm Hg or less.
 B. Resistant hypertension is when maximal doses of two 

medications are not adequate to control the blood 
pressure.

 C. Systolic hypertension in the elderly has been associ-
ated with cognitive decline.

 D. Combination therapy should be avoided in the elderly.
 2. Which of the following statements regarding ischaemic 

heart disease is false?
 A. Compared to younger patients, elderly have more 

complex coronary artery disease.
 B. Elderly patients presenting with NSTEMI may be 

treated with percutaneous intervention or with throm-
bolytic therapy.

 C. In octogenarians left main stent implantation has 
worse outcome when compared to bypass surgery.

 D. Prasugrel is best avoided in patients older than 
75 years.

 3. With regard to heart failure, which of the following is 
false?
 A. Elderly patients with heart failure may present with 

confusion or weakness.
 B. Beta blockers have been shown to reduce mortality.
 C. Hydralazine and nitrates may be alternative to patients 

who cannot take and ACE inhibitor or ARB.
 D. Digoxin therapy has been shown to reduce mortality 

in heart failure.
 4. With regard to atrial fibrillation/flutter, which of the fol-

lowing is false?
 A. Elderly should not be treated with novel oral antico-

agulants (NOACs).

 B. Medical therapy of atrial flutter is similar to that of 
atrial fibrillation.

 C. Flecainide should be combined with an AV nodal 
blocking agent.

 D. Sotalol dosage will be influenced by the patient’s 
renal function.

Answers
 1. C
 2. C
 3. D
 4. A
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Kidney Diseases in the Elderly

Sarah So, Jessica Stevenson, and Vincent Lee

 General Considerations

 The Ageing Kidney

Renal ageing is associated with structural and physiological 
changes, with a decline in glomerular filtration rate, the num-
ber of functional nephrons and ability to maintain usual 
function in response to changes [1]. These age-related 
changes, termed organ senescence, are thought to be medi-
ated by ischaemic injury to nephrons from arteriolosclerosis 
of the small arteries, but not thought to represent true organ 
pathology [2].

‘Nephrosclerosis’ describes the constellation of micro-
scopic ageing-related changes. Characteristic findings include 
glomerulosclerosis (focal and global, but not segmental), 
tubular atrophy with interstitial fibrosis (infiltrating intersti-
tial cells consisting of myofibroblasts and macrophages) and 
vascular sclerosis (fibrointimal thickening) [3, 4] (Table 16.1).

Renal ageing is also associated with altered vasculature 
structure, responsiveness and autoregulation. Arterioles have 
smaller cross-sectional areas, and an older kidney has a higher 
number of aglomerular arterioles, afferent and efferent arteri-
oles that communicate directly with each other resulting in a 

sclerotic glomerulus [7]. Dysregulated blood flow, with 
impaired vasodilatation and increased sensitivity to vasocon-
strictor stimuli, has also been noted [3, 5, 6, 8–11].

Furthermore, the renal tubules become less efficient at 
electrolyte and fluid handling. The ability of the kidney to 
concentrate the urine diminishes with age, due to changes 
such as reduced expression of channels instrumental for 
water and sodium chloride reabsorption and reduced 
 hypertonicity of the medulla relative to younger individuals 
[12–14]. This accounts for increased susceptibility to  volume 
depletion. Potassium handling is also altered, with decreased 
transtubular potassium gradients resulting in a failure to 
increase distal tubular potassium excretion in response to 
hyperkalaemia [15].

 Acute Kidney Injury

Elderly patients are at high risk for development of acute kidney 
injury (AKI), also a risk factor for progression of CKD. AKI is 
associated with a very high rate of mortality and morbidity. The 
outcomes of elderly patients who develop AKI requiring dialy-
sis are uniformly poor, with reported mortality rates ranging 
from 31% to 80% [16, 17]. The most important risk factor for 
the development of AKI is the presence of comorbidities, par-
ticularly CKD. Hypertension, diabetes mellitus, atherosclerosis 
and heart failure are all conditions more commonly encountered 
amongst older individuals that can directly or indirectly increase 
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Table 16.1 Histologic changes in the ageing kidney

Glomerulus Glomerulosclerosis
Thickening of the basement membrane
Increase in mesangial matrix

Tubulointerstitium Tubulointerstitial fibrosis
Decrease in tubular number
Decrease in tubular volume and length

Vascular Arteriolosclerosis
Hyaline deposition
Higher numbers of aglomerular arterioles

Information sources: Glassock and Rule [5], Hill et al. [6], Karam and 
Tuazon [3], Zhou et al. [4]
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the risk for AKI [18, 19]. For example, atherosclerosis and 
hypertension impair the autoregulatory capacity of the kidney to 
maintain perfusion in the setting of hypotension [19]. Causes of 
AKI in the elderly are multifactorial. Conditions seen more 
commonly in the elderly such as prostatic hypertrophy or con-
gestive cardiac failure can induce AKI through obstructive or 
prerenal mechanisms. The elderly are also predisposed to dehy-
dration, which may be due to physiological age-related changes 
or due to decreased thirst sensation or a reduced ability to access 
fluids [19, 20]. Furthermore, the effects of polypharmacy and 
drug toxicity exacerbate susceptibility to AKI. Nephrotoxic 
drugs including nonsteroid anti-inflammatories are commonly 
co-prescribed in older adults for comorbidities including arthri-
tis [21] (Table 16.2). Age-related changes in renal function and 
pharmacokinetics increase exposure to small molecules and the 
risk for toxicities, and ageing-related structural changes pre-
clude compensation for acute decreases in GFR [22]. Contrast-
induced nephropathy may develop after contrast-enhanced 
imaging or angiographic procedures and represents one of the 
most common forms of iatrogenic AKI [21]. Age older than 65 
is also a risk factor for non-recovery from AKI and even pro-
gression to CKD [21, 23]. Regenerative potential after AKI 
decreases with age through mechanisms such as increased 

 oxidative stress and decreased cellular proliferation rates [20, 
24, 25].

The diagnostic workup for AKI in the elderly begins with 
a thorough history and physical examination to investigate 
for possible prerenal, renal or postrenal causes. This would 
include a review of medications, recent procedures and con-
trast exposures, urine output and signs and symptoms of sys-
temic disease and a fluid status examination. Helpful 
investigations include renal ultrasonography, bladder scans, 
urinalysis and urine microscopy and examination for casts. 
Granular casts may indicate tubular injury and acute tubular 
necrosis, whereas a potential diagnosis of glomerulonephri-
tis may be facilitated by dysmorphic red blood cells or red 
blood cell casts. Urinary eosinophilia may suggest interstitial 
nephritis [19].

The management of AKI is largely supportive, by revers-
ing the cause of AKI, maintaining adequate renal blood 
flow and avoiding further injury and renal replacement if 
necessary. The key elements therefore involve avoidance of 
hypovolaemia, particularly in the context of sepsis which 
may be masked in an elderly patient, and avoidance of 
nephrotoxins, including contrast media [20]. Initial fluid 
resuscitation is often necessary in treating AKI. However, 
care must be taken to prevent fluid overload in elderly who 
may have impaired cardiac function, as fluid accumulation 
is associated with increased mortality risk and tissue 
oedema and may contribute to decompensated cardiac fail-
ure, which can in turn lead to further AKI [26]. Low or iso-
osmolar contrast agents, intravenous isotonic fluids and 
avoidance of concomitant nephrotoxins such as NSAIDs 
can be effective in reducing risk of contrast nephropathy 
[21]. Renal injury should be identified promptly to ensure 
that contributing causes are addressed and to prevent addi-
tional renal insults. Unfortunately, serum creatinine is an 
unreliable marker of acute renal dysfunction in most 
patients as it often lags behind changes in GFR by several 
days [27]. In addition, serum creatinine may not correlate 
reliably with GFR in the elderly, as discussed further below. 
Unfortunately, other markers of kidney injury such as cys-
tatin C are even less useful in diagnosing AKI in routine 
practice. Early detection of AKI relies on a high index of 
clinical suspicion in high-risk situations, e.g. after major 
surgery or in patients with sepsis or organ failure.

 Chronic Kidney Disease in the Elderly

Chronic kidney disease (CKD) is currently defined as a glo-
merular filtration rate (GFR) of <60 mL/min/1.73m2 or by 
the presence of markers of kidney damage (such as albumin-
uria or urinary sediment abnormalities) for 3 or more months 
[34]. CKD is classified based on cause, degree of GFR 
impairment and albuminuria (Table 16.3).

Table 16.2 Common nephrotoxic drugs in the elderly

Drug Mechanism of renal injury
Analgesia
Nonsteroidal anti- 
inflammatory drugs

Acute or chronic interstitial nephritis
Altered intraglomerular 
haemodynamics (inhibition of 
prostaglandins resulting in lack of 
vasodilatation of afferent arterioles)
Glomerulonephritis (minimal change 
disease)

Antimicrobials
Beta-lactams (penicillins 
and cephalosporins)

Acute interstitial nephritis

Aminoglycosides Tubular cell toxicity
Cardiovascular agents
Angiotensin-converting 
enzyme inhibitors, 
angiotensin receptor 
blockers

Altered intraglomerular 
haemodynamics (inhibits 
vasoconstriction of efferent arterioles)

Statins Rhabdomyolysis
Contrast dye Tubular cell toxicity
Diuretics
Loop diuretics, thiazide 
diuretics

Prerenal (intravascular depletion)

Reflux treatments
Proton pump inhibitors Acute interstitial nephritis
Osteoporosis treatment
Pamidronate Glomerulonephritis (minimal change) 

and interstitial nephritis
Zoledronate Tubular cell toxicity

Information sources: Geevasinga et  al. [28], Graham et  al. 2004 [29], 
Naughton [30], Markowitz and Perazella [31], Palmer [32], Perazella [33]
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Worldwide prevalence of CKD in the general population 
is approximately 8–16% [35]. However, as an unintended 
consequence of these guidelines, many older adults with 
ageing-related decline in renal function are now being 
classed as having CKD. Some studies cite the prevalence of 
CKD in patients over the age of 80 as >50% [36, 37]. Age is 
a risk factor in developing CKD [38].

CKD is traditionally described as a disease associated 
with progressive reduction in kidney function. However, 
over 90% of older adults identified to have CKD do not prog-
ress to end-stage renal disease (ESRD) [39–41]. It is unclear 
whether the decreased rate of decline in GFR is a true finding 
or reflects a survival bias in that those with rapidly progres-
sive CKD have higher mortality. In patients over the age of 
75, the risk of death was higher than the risk of progression 
to ESRD [40]. This data has led some to question whether a 
moderate reduction in GFR with no other signs of kidney 
damage in the elderly should be designated as a disease and 
consequently how much intervention is required.

 Causes of Chronic Kidney Disease

Amongst the elderly, many cases of CKD manifest without 
a readily apparent cause [22]. Nevertheless, epidemiologi-
cal evidence suggests that vascular disease may be the pre-
dominant cause in this population, with hypertension listed 
as the top cause of ESRD amongst patients 85 years or older 
in Australia, accounting for 35% of prevalent patients and 
40% of incident patients [42]. Numerous cardiovascular risk 
factors, including diabetes and hypertension, become more 
prevalent in older populations [22], and in Australia, over 
50% of patients 85  years or over commenced on renal 
replacement therapy in 2015 had a history of coronary artery 
disease [42].

 Glomerular Filtration Estimating Equations

A notable consideration is the validity of GFR-estimating equa-
tions in older populations. The most commonly used include the 
Modification of Diet in Renal Disease (MDRD) equation and 
the Chronic Kidney Disease-Epidemiology Collaboration 
(CKD-EPI) equation. The original creatinine clearance equa-
tion was the Cockcroft-Gault (C-G) equation, published in 
1976. Few older adults were included in the development of 
these equations [37, 43, 44], although data suggests that the per-
formance of CKD-EPI and MDRD was similar in older patients 
(median age of 80) compared to younger people [45].

Australian laboratories largely use CKD-EPI for estimat-
ing GFR. However, some studies of populations aged over 
70 have found that CKD-EPI tends to underestimate GFR 
compared to MDRD [46, 47]. A similar effect was found in 
the oldest old. In patients aged 90 or above, CKD-EPI can 
underestimate renal function and increase CKD prevalence 
estimates [48]. Choice of equation affects reported preva-
lence of CKD.  In one cohort of over 2000 patients with a 
mean age of over 80 years, the prevalence of CKD, defined 
as eGFR <60 mL/min/1.73m2, was reported as 37.9% using 
CKD-EPI, 37.1% using MDRD and 55.9% using C-G [49].

These equations are all based on creatinine, which is depen-
dent on muscle mass, nutritional status and protein intake. As 
creatinine production and urinary creatinine output decline 
due to the age-related decrease in muscle mass and body 
weight, creatinine clearance may not be an accurate measure 
of the GFR in the elderly. Plasma creatinine does not increase 
with increasing age, despite the ageing-related reduction in 
creatinine clearance [4]. At present, there is insufficient evi-
dence to prefer one GFR-estimating equation since all per-
form equally and misclassification can occur with any of these 
equations when used in older patients with differing body 
composition [50].

Table 16.3 Prognosis of CKD progression by GFR and albuminuria categories

Persistent albuminuria categories
A1 A2 A3
Normal to mildly 
increased

Moderately increased Severely 
increased

<30 mg/g in 24 h 30–300 mg/g in 24 h >300 mg/g in 
24 h

<3 mg/mmol 3–30 mg/mmol >30 mg/mmol
GFR categories (mL/
min/1.73m2)
Description and range

G1 Normal or high ≥90 Low risk Moderately increased 
risk

High risk

G2 Mildly decreased 60–89 Low risk Moderately increased 
risk

High risk

G3a Mildly to moderately 
decreased

45–59 Moderately increased 
risk

High risk Very high risk

G3b Moderately to severely 
decreased

30–44 Very high risk Very high risk Very high risk

G4 Severely decreased 15–29 Very high risk Very high risk Very high risk
G5 Kidney failure <15 Very high risk Very high risk Very high risk

Reproduced with permission from KDIGO [34]
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 Other Associations with ‘Chronic Kidney 
Disease’ in the Older Population

In adults over 80, CKD is associated with metabolic compli-
cations such as anaemia, acidosis, hyperphosphataemia, 
hyperparathyroidism and hypertension [36, 51]. Patients 
with an eGFR <45  mL/min/1.73m2 have nearly twice the 
prevalence of these complications [36]. The association 
between CKD and cardiovascular disease has been well- 
described in the general population [41, 52] but is not as 
clear-cut in older patients [53]. Although there is a higher 
prevalence of coronary artery disease, peripheral vascular 
disease and cardiovascular risk factors amongst elderly indi-
viduals with reduced kidney function [40, 53], it is unclear 
whether cardiovascular risk factors are causative of CKD or 
whether CKD additionally predisposes to coronary artery 
disease. Similarly, although a relationship between CKD and 
cognitive impairment has been described, small vessel dis-
ease may be causing both the decline in renal function and 
cognition [54]. There is conflicting evidence regarding the 
elevated risk of mortality in patients over 75 with reduced 
eGFR [40, 55, 56], likely due to the issue of competing risk 
of death versus decline in kidney function in older 
individuals.

 Management Aspects of Chronic Kidney 
Disease in the Elderly

CKD management in the older population ideally should be 
individualised and maintain a geriatric perspective, which 
may prioritise quality of life over prolonging life. Strategies 
for managing CKD in the oldest old are similar to those in 
younger patients, aimed at preventing progression through 
blood pressure and metabolic control and minimising 
sequelae from complications of CKD such as anaemia and 
renal bone disease. However, treatment and objectives may 
need to be adjusted if initial therapy causes adverse effects or 
significantly reduces quality of life.

 Hypertension

Blood pressure control significantly reduces the risk for 
strokes, major cardiovascular events and heart failure even in 
patients older than 80 years [57, 58]. A Cochrane review sub- 
analysis specifically including patients 80  years or older 
demonstrated no reduction in total mortality with blood pres-
sure treatment [59]. Conversely, in the HYVET trial, antihy-
pertensive treatment for patients aged 80 or older with a 
sustained blood pressure of >160  mmHg (aiming a target 
systolic BP of <150  mmHg and target diastolic BP of 
<80  mmHg) reduced all-cause mortality and stroke [58]. 

However, elevated serum creatinine was an exclusion crite-
rion. In patients over 75 without CKD, intensive blood pres-
sure control aiming systolic BP <120 mmHg compared with 
standard blood pressure control aiming systolic BP 
<140  mmHg was found to adversely affect renal function 
(defined in the study as 30% decrease in eGFR to an eGFR 
of <60  mL/min/1.73m2) [60]. Mortality risk in patients 
80 years or older has been shown to increase when systolic 
BP reduces below 140  mmHg or diastolic BP below 
70 mmHg [61]. Due to insufficient evidence for the oldest 
old with CKD, blood pressure targets are therefore individu-
alised taking into account factors such as frailty, comorbidi-
ties and albuminuria [62]. Antihypertensives should be 
introduced gradually as the elderly with CKD often have 
reduced tolerance to medication and aggressive treatment 
may lead to orthostatic hypotension with subsequent compli-
cations including falls. The elderly are also more at risk of 
‘normotensive acute renal failure’, an acute GFR deteriora-
tion when their blood pressure is reduced to the ‘normal’ 
range. This is attributed to reduced kidney perfusion second-
ary to vascular autonomic dysregulation accompanying  
ageing [63].

Renin-angiotensin system (RAAS) blocking agents reduce 
albuminuria and retard the progression of CKD [64, 65]. 
Nephron loss, which occurs with ageing, leads to hyper- 
filtration and glomerular hypertension [66]. RAAS blockade 
reduces glomerular hyper-filtration [67]. However, use of 
these agents must be carefully balanced with the risk of ortho-
static hypotension or an unacceptable rise in serum potassium 
or creatinine over 25%. Serum biochemistry should be 
rechecked 1–2 weeks after initiation of treatment [68].

Even though salt restriction is often prescribed for blood 
pressure control, the elderly have less capability for sodium 
reabsorption [14]. Consequently, restricting salt too strin-
gently may result in hyponatraemia and excessive volume 
depletion. Salt restriction in the elderly should be followed 
by monitoring blood pressure and serum sodium level, and if 
adverse consequences are detected, a normal sodium diet 
would be a better prescription [69].

 Diabetes Control

In large controlled trials, tighter glucose control was asso-
ciated with less frequent development or progression of 
albuminuria, but not a lesser decline in GFR.  However, 
groups with tighter glycaemic control had more frequent 
episodes of hypoglycaemia, which increases risk of mortal-
ity [70–74]. A haemoglobin A1C target (HbA1C) of <8% is 
recommended for elderly patients [75]. Metformin is often 
considered first- line therapy in type 2 diabetes. Its low 
risk of hypoglycaemia may be beneficial in older adults, 
but gastrointestinal intolerance and weight loss may be  
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detrimental in frail patients. In addition, the dose requires 
adjustment if eGFR is 30–60 mL/min and cannot be used if 
eGFR <30 mL/min [75]. Sulfonylureas are an alternative; 
however their risk of hypoglycaemia may be problematic 
in older patients [76]. To reduce the risk of hypoglycae-
mia with insulin therapy, an insulin dosage reduction of 
25% has been recommended in renal patients with eGFR 
10–50 mL/min. If a long-acting insulin is used, a starting 
dose should be 50% of the usual initial dosage of 0.1 units/
kg with gradual titration until target fasting blood glucose 
concentrations are reached [76].

 Lipid Control

A statin study in older adults (aged between 70 and 82 years) 
found a 15% reduction in coronary artery disease events with 
pravastatin [77]. However, data in patients 85 years and older 
is scarce [75].

 Bone Disease

Renal bone disease is a heterogeneous disorder comprising 
multiple entities, including high turnover bone disease, ady-
namic bone disease or a low turnover state. Elderly individu-
als with CKD are likely to have even higher fracture rates 
than the general population, due to the age-related traditional 
risk factors for fracture [78]. Assessment of fracture risk is 
important. Low BMD should be treated [79]. There is evi-
dence that bisphosphonates and denosumab are effective and 
safe in CKD stages 1–4 but only anecdotal reports for their 
use in CKD stage 5 [78]. In general, treatment will have to be 
individualised, and exclusion of a bone turnover state would 
be required before considering anti-resorptive therapy.

 Frailty

The ‘frailty phenotype’ is characterised by a reduction in 
strength and endurance, culminating in vulnerability to age- 
or disease-associated stressors [80, 81]. CKD is an indepen-
dent risk factor for functional impairment and frailty [82]. In 
older CKD patients with frailty, mortality risk at 1 year is 
three times higher compared to those without frailty [83]. 
Older patients with advanced CKD (eGFR <45  mL/min) 
should be screened regularly for functional impairment and 
malnutrition [50]. Therapeutic strategies to address this 
include low intensity and aerobic physical exercises, ade-
quate nutrition and protein intake and appropriate vitamin D 
supplementation [69]. Anaemia should also be addressed. 
Iron deficiency is common in CKD, and supplementation 
with oral or intravenous iron is required [84].

 Relevant Discussions in Chronic Kidney 
Disease

Progression of chronic kidney disease is variable and can fol-
low any number of trajectories. Median survival of elderly 
patients with advanced chronic kidney disease managed via 
a non-dialysis pathway ranges from 16 to 21 months, with a 
1-year survival of 50–65% [85–89]. Acutely unwell patients, 
when faced with the option of dialysis, are unable to deliber-
ate about treatment. These patients often did not consider the 
decision to be their own [90], a situation that may be avoided 
with earlier prognostic discussions. Qualitative studies sug-
gest that patients on haemodialysis often believe that they 
were not given sufficient information on dialysis and man-
agement alternatives [91, 92]. Explaining the option of con-
servative care and establishing goals of care, including 
quality of life considerations such as the fact that hospital- 
free survival may be similar in dialysis and non-dialysis 
treated groups [93, 94], can improve the end-of-life phase for 
patients with multiple comorbidities and with a poor overall 
prognosis.

 End-Stage Renal Disease

Current practice includes three potential pathways for 
patients with end-stage renal disease (ESRD): dialysis, trans-
plantation and a (non-dialysis) supportive (conservative) 
care pathway. However, management decisions depend also 
on complex factors such as comorbidities, frailty and patient 
wishes.

 Renal Replacement Therapy

 Dialysis as a Treatment Option in the Elderly

The number of patients aged 85 and over (‘old elderly’) on 
dialysis is increasing. In Australia, less than 200 ‘old elderly’ 
patients in 2005 were managed with renal replacement 
 therapy (either dialysis or transplant). This has grown to over 
600 as of 2015 [42]. Similarly, the United States has seen a 
57% increase in the rate of starting dialysis in patients aged 
80 and over [95].

‘Shared decision-making’ is paramount to discussions of 
ESRD in the elderly. This includes informed consent leading 
to the initiation of dialysis, including an explanation of qual-
ity of life and prognostic considerations and raising the con-
servative or ‘not for dialysis’ pathway so that patients do not 
feel it is compulsory that they receive dialysis [96]. In 
patients over 80 with CKD stages 3 and 4, the risk of death 
exceeded the risk of ESRD. Even in patients with ESRD, the 
risk of death exceeded their need for haemodialysis [40, 97], 
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as some will die from other comorbidities before commenc-
ing dialysis. Delaying dialysis may preserve quality of life 
and avoid hospitalisations, infections and cardiovascular 
mortality [86, 94, 98, 99]. Many older patients regard quality 
rather than length of life as more important and may feel that 
dialysis is a burden they would rather not face at the end of 
their lives [95].

Haemodialysis is often the default dialysis modality for 
the older patient [100]. In Australia, 87% of patients 85 years 
or older in 2015 with ESRD were being managed with hae-
modialysis [42]. However, there are unique challenges in 
vascular access. The elderly are more likely to have long-
term haemodialysis catheters [100, 101], despite these being 
associated with higher mortality [102]. Preference is gener-
ally for arteriovenous (AV) fistulae, but fistulae require more 
time to mature, and increased age is associated with non-
maturation and worse primary cumulative fistulae survival 
[101, 103], as the elderly are more likely to have poor quality 
veins because of prior medical interventions, atheroma or 
medial calcifications [104].

Special considerations accompany the initiation of dialysis 
in elderly patients. The benefits of correcting uraemia may be 
outweighed by physical risks and the psychosocial burden 
associated with dialysis. Old age is accompanied by deterio-
ration in cognitive and physical function, vision and hearing 
and a higher prevalence of chronic disease, depression and 
malnutrition. All of these impact on physical, mental and 
social tolerance of dialysis, but are often overlooked [105].

In one Australian study, patients with CKD reported that 
they would be less likely to choose dialysis over conservative 
care if the number of hospital visits increased or if there were 
more restrictions in their ability to travel. Patients were will-
ing to sacrifice 7  months of life expectancy to reduce the 
number of hospital visits or sacrifice 15 months to increase 

their ability to travel [106]. Improved life expectancy may be 
outweighed by the fact that the majority of the time spent is 
in hospital, either for dialysis sessions or admissions for 
complications such as infection [86, 107]. Median survival 
for patients managed conservatively (mean age 77  years) 
was 13 months shorter than that of patients on haemodialysis 
(mean age 60.6 years); however 10 of those months repre-
sented dialysis days [108].

The survival advantage seen with dialysis may be partly 
accentuated due to selection bias, as patients commencing on 
dialysis often have less comorbidities [109]. However, frailty 
or significant comorbidity appears to offset the survival 
advantage of dialysis [105]. In patients over 75 years of age, 
there is no statistically significant survival difference between 
renal replacement therapy and conservative care if the patient 
had two or more comorbidities or a poor performance status 
[85, 86, 88, 110–112]. Patients residing in long-term care 
facilities at time of initiation have an especially poor out-
come, with elevated mortality, deteriorating functional status 
and poor quality of life [105, 113]. Clinical judgement cou-
pled with geriatric assessment and prognostic tools to assess 
frailty and functional status may help determine which 
patients are suitable for dialysis [114, 115].

 Peritoneal Dialysis

Despite concerns of deteriorating vision and cognition, elderly 
patients are capable of learning to perform PD. Technique sur-
vival is not inferior in elderly patients [116, 117]. In Australia, 
1-year technique survival in patients 75 years or older is 75%, 
comparing favourably with 80% in patients younger than 
75 years [118]. Assisted automated peritoneal dialysis, with 
the support of family or staff to set up the cycler, is an option 
for patients with reduced physical dexterity or vision [117], 
with similar technique survival and peritonitis-free periods 
compared with self-administered PD [116].

Peritoneal dialysis is usually carried out at home, and so 
permits an independent lifestyle. It can be a good option for 
elderly with cardiovascular comorbidities as it avoids the 
haemodynamic shifts associated with the intermittent nature 
of haemodialysis [119, 120]. In patients over 70, patients on 
peritoneal dialysis had significantly less perception of illness 
intrusion, lower illness and modality-related stress and fewer 
mood disturbances compared with haemodialysis [119, 121, 
122]. There is no mortality difference between haemodialy-
sis and peritoneal dialysis in elderly patients [100, 119, 123].

 Dialysis Withdrawal

In patients who are approaching the end of their lives, with-
drawal from dialysis may be appropriate if it is no longer 

Box 16.1 Special Considerations in Initiation of Dialysis 
in the Elderly
• Frailty and higher prevalence of comorbidities 

impacting on physical tolerance of dialysis.
• Reduction in time available for social activities and 

meals impacting on mental tolerance of dialysis.
• Difficulties in creation of vascular access resulting 

in greater dependence on central venous access 
devices.

• Similar numbers of hospital-free days between 
elderly patients managed conservatively or man-
aged with dialysis.

• Survival advantage with dialysis in the elderly is 
lost with frailty or two or more comorbidities.
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helping patients to achieve an adequate quality of life. 
However, initiating these discussions is difficult. Doctors 
must be certain that there are no treatable, reversible causes 
of the patient’s deterioration and that depression is not 
impacting on the patient’s capacity before considering with-
drawal. If clinical assessment suggests dementia, a frank dis-
cussion should be carried out with the patient and family 
about whether dialysis is continuing to provide a net benefit 
in their lives [124]. In some cases, where cognitively 
impaired patients are unable to sit still during dialysis and 
pull at lines, they endanger both themselves and dialysis 
staff, and the risk-benefit ratio of continuing dialysis is low. 
Patients should be reassured that it is ethically and medically 
acceptable to choose to stop dialysis if no longer achieves an 
acceptable quality of life or in line with their goals of care 
[114]. Patients are often unaware of other options, with one 
study reporting that over 80% of an elderly cohort with CKD 
did not know what palliative care was [91].

Survival after withdrawal varies from 3 to 17 days, with a 
mean of 8–10 days [124]. Patients and families need to be 
prepared for what to expect if dialysis is withdrawn. 
Reassurance can be offered that for most patients, progres-
sive drowsiness from uraemia results in a peaceful death 
with little suffering.

 Ethical and Legal Considerations

Conflict may arise in situations in which dialysis is being 
requested to support a controversial end, such as maintaining 
a patient in a severely compromised physical and/or mental 
state. Legally and ethically, doctors are not obligated to pro-
vide treatment that they believe is of no benefit to the patient, 
including dialysis [96]. Beneficence and non-maleficence 
mandate that health professionals provide only treatments 
that offer a reasonable expectation of benefit without unac-
ceptable harm. Practice of dialysing frail elderly patients 
often violates non-maleficence and beneficence, as benefi-
cence is often narrowly interpreted to focus on life extension 
and fails to consider other priorities in patient’s lives [92]. 
Such demands for treatment will need to be dealt with 
through open communication that addresses the patient’s 
values, balancing these with adequate knowledge of the 
prognosis. This will often require negotiation, cultural sensi-
tivity and use of conflict resolution techniques [113].

 Transplantation

Kidney transplantation can improve quality and length of 
life for elderly patients [125–127]. In patients over 70, 
receiving a kidney transplant reduced mortality, with a 
reduced risk of death by up to 41%, compared to wait-listed 

patients remaining on dialysis [126, 128]. However, the sur-
vival advantage benefit diminishes with age [125], with only 
a 1-year increase in lifespan in patients aged 70–74, com-
pared to 4.3 years in patients aged 60–64. There is also an 
increased mortality risk post-transplant up until 106–
125 days post-operatively [125–127], compared to similar 
patients who remained waitlisted.

Despite this, the majority of elderly patients on renal 
replacement therapy will have too many comorbidities to be 
eligible or develop complications rendering them ineligible 
while waitlisted. In Australia, only 11 new transplants were 
performed in patients aged 75 or older in 2014 [129].

 Conservative Care

Conservative care, also known as renal supportive care, shifts 
the goals of care from prolonging life to relief of suffering, 
preservation of functional status and maximising quality of 
life through symptom control. Active medical management 
without dialysis can control uraemic symptoms and bio-
chemical makers of uraemia such as bicarbonate, and potas-
sium (Table 16.4).

 Symptom Control

Patients with advanced CKD have identified symptom 
burden as a high priority [132, 134]; therefore palliative 
care input is vital within a renal supportive care team. 
The WHO definition of palliative care is that of ‘an 
approach which improves the quality of life of patients 
and their families facing life threatening illness, through 

Table  16.4 Aspects of renal supportive care

Medical 
management

Control biochemical markers of uraemia such 
as bicarbonate with replacement
Prevent complications of ESRD such as 
hypercalcaemia (may involve medical or 
dietary management)
Minimise fluid overload with diuretics and 
dietary management
Optimise anaemia using erythropoietin and iron 
supplementation
Minimise progression with use of angiotensin- 
converting enzyme inhibitors [130]

Maintaining 
quality of life

Addressing common symptoms such as pain, 
fatigue and dyspnoea
Multidisciplinary intervention including dietary 
management to minimise protein-calorie 
malnutrition

Psychosocial 
support

Education for both patient and family/carers
Addressing co-existing depression or anxiety
End-of-life and advanced care planning [131]

Information sources: Berzoff et  al. [131], Steinhauser et  al. [132], 
Raghavan and Holley 2016 [133]
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the prevention and relief of suffering…and treatment of 
pain and other problems, physical, psychosocial and spir-
itual’ [93]. Dispelling the misconception that ‘palliative 
care’ is adopted only very close to the time of death 
allows formal engagement of palliative care expertise 
earlier to stabilise or improve the majority of patients’ 
symptoms [85]. In one Australian study, the majority of 
patients managed through renal supportive care experi-
enced improvement in their symptoms, and studies have 
shown no difference in symptom control management 
between patients on the supportive care pathway and 
dialysis [85, 135].

The causes of these symptoms are often multifactorial. 
Routine symptom assessment is paramount to assessing 

effectiveness of quality end-stage renal disease care. Three 
global symptom screening tools have been validated in 
kidney disease: the modified Edmonton Symptom 
Assessment System, the Patient Outcomes Scale Renal 
Symptom module and the Dialysis Symptom Index [136] 
(Table 16.5).

 Dietary Management in Conservatively 
Managed End-Stage Renal Disease

Dietary management should consider patients’ goals and pri-
oritise strategies that improve quality of life and reduce 
symptom burden. Flexibility with traditional renal dietary 

Table 16.5 Symptoms in ESRD and strategies for management

Symptom Causes Management
Pain Primary cause of kidney failure such as a 

ruptured cyst in polycystic kidney disease
Metabolic derangements may lead to bone 
disease or calciphylaxis
Comorbidities such as osteoarthritis or diabetes 
resulting in peripheral neuropathy
Restless legs syndrome

Attempt to address underlying cause
Long-acting scheduled medications with as-needed breakthrough 
short-acting medications
Stepwise escalation of pain medication doses as per WHO analgesic 
ladder [133]
Adjuvant agents such as gabapentin for neuropathic pain
Monitor for side effects
May require dose adjustment [133]
Alternatives such as fentanyl that are less likely to accumulate in 
renal failure [137]
Neuropathic agents can be used for restless legs syndrome [133]

Fatigue Insomnia
Malnutrition
Anaemia
Medication side effects
Depression

Evaluate for and treat sleep disorders – may require sleep hygiene 
techniques. Neuropathic agents can be used for restless legs 
syndrome [133]
Evaluate for and treat anaemia
Dietary management of malnutrition
Modification of medication regimens
Treatment with antidepressants

Pruritis [138] Hyperphosphataemia
Anaemia
Hyperparathyroidism
Dry skin

Medical and dietary management of calcium-phosphate imbalance
Evaluate for and treat anaemia
Emollients
Oral antihistamines

Nausea and 
vomiting

Uraemia
Medication side effects

Anti-emetics
Review protein intake
Modification of medication regimens

Dyspnoea Fluid overload
Response to metabolic acidosis
Comorbidities such as cardiac failure or lung 
disease

Diuretic management
Dietary management – sodium restriction and fluid intake control
Symptomatic management with opioids
Management of metabolic acidosis with bicarbonate supplementation
Non-medical interventions such as fans, careful positioning, 
breathing and relaxation techniques

Anorexia Uraemia
Malnutrition

Avoid any unnecessary dietary restrictions
Food fortification strategies
Consider higher energy, lower protein nutritional supplements

Dysgeusia Uraemia
Oral candidiasis
Medication side effects

Review protein intake
Interventions to alter saliva composition
Oral sodium bicarbonate mouthwashes
Treatment of oral candidiasis
Review medications

Constipation Malnutrition
Overly strict fluid restriction

Encourage oral fluids (within limits)
Encourage higher fibre diet (aim for 30 g/day)
Encourage physical activity

Information sources: Raghavan and Holley [133]; Barokzoy and Moss [137]
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prescription is warranted, with dietary control for minimis-
ing malnutrition, addressing acute complications (e.g. hyper-
calcaemia and fluid overload) and reduction of nutrition 
impact symptoms, taking precedence over long-term compli-
cations (e.g. renal bone disease).

Timely nutrition education and support may delay symp-
tom onset and minimise symptoms when present. Nutrition- 
related symptoms such as anorexia [141, 142], nausea 
(including dry retching [85]), taste changes [143] and consti-
pation are common and may contribute to inadequate nutri-
tional intake and the development of malnutrition [140]. 
Regular review with a dietitian is recommended to help min-
imise nutrition-related complications (Table 16.6).

 End-of-Life Discussions

Delay in end-of-life discussions occurs for many reasons. 
Health providers may delay this for fear that patients will 
lose hope [144, 145]. However, patients report that the sense 
of loss of control and uncertainty are distressing. Advanced 
care planning with psychosocial interventions can help to 
reduce this sense of loss of control and caregiver anxiety 
[109, 146]. Many patients with ESRD value early discussion 
and open communication regarding the course of their dis-
ease, treatments and realistic explanations of each treatment 
pathway and early discussion of advanced care planning [91, 
98], with emphasis on pain and symptom management and 
available home support towards the end of life [91, 109].

It is important to tactfully navigate cultural barriers in pro-
viding conservative care. For example, advanced care plan-
ning is not common practice for most people of Aboriginal or 
Torres Strait Islander descent [93]. Family/kinship rules may 

mean that certain family members have stronger cultural 
responsibilities to a particular individual and it is imperative 
to identify early in planning who is the culturally appropriate 
person. Family meetings, preferably in the presence of a cul-
tural healthcare worker to explain treatment pathways and 
care issues, can inform choices in care [93].

 Multiple Choice Questions

 1. Which of the following statements are UNTRUE regard-
ing the use of creatinine-based equations for estimating 
glomerular filtration rate and prevalence of chronic kid-
ney disease in the elderly?

Table 16.6 Nutrition guidelines for patients on a conservative, non- 
dialysis pathway

Energy
(/kg IBW/
day)

Individualised based on nutritional status, 
comorbidities, physical function and activity levels

Protein 0.75–1.0 g /kg IBW/daya

Potassium If serum potassium elevated, discuss strategies (e.g. 
food substitutions)

Sodium (mg/
day)

Individualised based on symptoms and patient 
goalsb

Phosphate Individualised. Consider restriction in pruritusc

Fluid (ml/
day)

Individually assessed by the medical team

Information sources: Stevenson et al. 2017 [139], Carerro 2011 [140]
IBW Ideal Body Weight
aGiven the lack of evidence in this area, it is suggested to adapt recom-
mendations from pre-dialysis and general population guidelines
bRestriction may be warranted to help manage fluid overload and mini-
mise associated symptoms. Conversely, sodium intake may be unre-
stricted in times of malnutrition or inadequate oral intake
c If serum phosphate elevated and patient experiencing pruritus, con-
sider sources of dietary phosphate

Clinical Relevance
AKI in the elderly is often multifactorial. Supportive 
management of AKI would involve identifying and 
cessation of nephrotoxins, which include some com-
mon medications, minimising postrenal contributors to 
AKI and careful fluid management.
The elderly that are most at risk of AKI include those 
with pre-existing CKD, those of older age and those 
with cardiovascular risk factors or comorbidities. 
Identifying these patients and pre-emptively minimis-
ing nephrotoxins may prevent the development of 
AKI.
Prevalence of CKD in the elderly increases with age. 
However, one must be aware that the creatinine- based 
glomerular filtration rate estimating equations may not 
be entirely accurate in the elderly.
CKD may be associated with metabolic complications 
such as anaemia, acidosis and hyperphosphataemia 
and hypertension, which may require treatment in 
order to optimise quality of life and delay further pro-
gression of CKD.
CKD management decisions are highly individualised 
in the elderly, depending on factors such as comorbidi-
ties, frailty and, above all, impact of potential therapy 
on quality of life.
The elderly with ESRD have a high prevalence of 
frailty and thus are more vulnerable to stressors associ-
ated with both their comorbidities and dialysis itself. 
Dialysis initiation may be accompanied by higher 
medical risks and psychosocial burden.
In elderly patients with ESRD, the risk of death 
exceeds the risk of needing haemodialysis. Therefore, 
management of ESRD-related symptoms and early 
discussion with patients regarding their priorities, 
wishes and prognosis is paramount to optimising care.
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 A. Creatinine is related to muscle mass.
 B. Creatinine is the ideal biomarker for calculating esti-

mated glomerular filtration rate.
 C. Use of different creatinine-based equations to esti-

mate glomerular filtration rate may give varying prev-
alences of chronic kidney disease in an elderly 
population.

 D. The cohort used to develop the CKD-EPI and MDRD 
equations did not include many elderly patients.

 2. Which of the following is NOT true regarding manage-
ment of end-stage renal failure in the elderly?
 A. Technique survival and patient mortality with perito-

neal dialysis in the elderly is not significantly differ-
ent compared to younger patients.

 B. Elderly patients on haemodialysis are more likely to 
have long-term haemodialysis catheters as vascular 
access.

 C. Withdrawal from dialysis may be reasonable if dialy-
sis is no longer providing a good quality of life for the 
patient.

 D. In a patient over 75 with CKD stage 5 with diabetes 
and ischaemic heart disease, dialysis will prolong 
lifespan compared to conservative management.

 3. Which of the following is TRUE regarding renal support-
ive care?
 A. Referral to renal supportive care is only appropriate 

when the patient is very close to the end of their life.
 B. Advanced care planning discussions should be 

delayed for as long as possible because they may 
cause patients to lose hope.

 C. Causes of symptoms in end-stage renal failure are 
often multifactorial and may require a multifaceted 
approach.

 D. Doctors are always obligated to provide dialysis if the 
patient or family wishes it, even if they believe that 
the risks of dialysis are greater than the benefits.

MCQs Answers
 1. B
 2. D
 3. C
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Mental Illness in the Oldest-Old

Paul Cullen

 Introduction

There is comparatively limited data on psychiatric illness in the 
elderly and even less so in the oldest-old. Whilst there are broad 
similarities in clinical presentation and management between 
the oldest-old and their younger counterparts, some qualitative 
differences between these groups highlight the need for clini-
cians to modify their diagnostic and management approaches.

Psychiatry differs from most other branches of medicine in 
that it is based largely on the description and treatment of syn-
dromes. Whilst research is gradually closing in on many of the 
biological substrates associated with psychiatric conditions, for 
now at least there are no definitive investigative markers with 
which to confirm the presence of a specific mental illness. A 
diagnosis of major depression or schizophrenia is based on 
clinical assessment, not a blood test or cerebral scan. Given the 
great potential for symptomatic overlap between different con-
ditions, this can make for challenging diagnostic waters and 
underscores the particular importance of performing a careful 
history and mental state examination as part of a methodical 
diagnostic and management approach in this group.

Historically, distinction was made between psychological 
conditions that were secondary to “organic” disease (i.e. dem-
onstrated physical conditions) and those that were primary, due 
to “functional or non-organic” disease (i.e. occurring in the 
absence of demonstrable physical illness and so assumed to 
have some other aetiology). This is obviously a limiting and 
artificial categorisation, particularly in the oldest- old where 
multiple physical comorbidities and polypharmacy are largely 
the norm and any distinction between “primary or non-organic” 
and “secondary or organic” becomes increasingly blurred. 
Nevertheless, a broad appreciation of the interplay between the 
“psychological” and the “physical” can still assist in diagnostic 
formulation and therefore in directing best initial management. 
This relationship could be considered as follows:

A physical problem (or its treatment) causes psychological 
symptoms.

A psychological problem (or its treatment) causes physical 
symptoms.

A separate condition causes both psychological and physical 
symptoms.

 Common Psychiatric Presentations

The major neuropsychiatric syndromes encountered in the 
oldest-old include the mood disorders (depression and 
mania), anxiety disorders, psychotic disorders, and cognitive 
disorders (covered elsewhere in this text). On encountering 
these symptoms in the elderly patient, the clinician should 
consider whether they are:

 1. Due to an acute, potentially reversible medical issue
 2. Due to an acute, reversible, or transient stress
 3. Part of a more sustained, pervasive disorder

 Psychological Disturbance Due to an Acute, 
Potentially Reversible Medical Issue

The elderly present with underlying vulnerability in the form of 
age-related systemic changes, multiple medical comorbidities, 
and frequent polypharmacy. Even relatively minor homeostatic 
disturbances can result in significant psychological and behav-
ioural symptoms. Potentially treatable causes of psychological 
symptoms are shown in Table 17.1.

 Psychological Disturbance Due to an Acute, 
Reversible, or Transient Stress

Distinguishing these conditions from other psychiatric dis-
orders is important, as symptom course, impact on func-
tion, and level of associated risk are different. It will also 
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affect management; identifying these conditions does not 
mean no intervention is required, only that a different 
range of treatment approaches may be more appropriate. 
Common time-limited psychological reactions to intermit-
tent stress include grief and loss, other “adjustment disor-
ders”, to specific life stresses, and transient demoralisation, 
anxiety, or misperceptions in cognitive impairment and 
dementia [4].

 Psychological Disturbance Due to a More 
Sustained, Pervasive Disorder

Sometimes depression, mania, anxiety, and psychosis pre-
senting in the elderly are part of a more pervasive, entrenched 
constellation of symptoms that may not respond to simple 
general measures and require a more elaborate treatment 
approach. In the elderly, these may be either:

 1. A relapse of a pre-existing condition (with its onset ear-
lier in life)

 2. A new condition of late onset

Pathogenesis involves a combination of underlying pre-
disposing vulnerability factors interacting over time with any 
number of accumulating stresses, eventually manifesting 
clinically as disease. These include genetic, medical, psy-
chological, social, and cultural influences. The extent and 
manner in which they combine in a particular individual can 
influence the way symptoms manifest.

Studies of mood and psychotic disorders in the elderly 
that have had their first onset earlier in life consistently show 
stronger associations with a positive family history. In con-
trast, disorders presenting for the very first time in old age 
have fewer genetic links. Late-onset conditions have weaker 
direct association with stressful psychosocial triggers and 
instead are more commonly associated with underlying neu-
rological signs and medical problems, particularly cerebro-
vascular disease [5–16] Table 17.2.

Late-onset mental illness is more commonly associated 
with cognitive deficits. Neurocognitive assessment has dem-
onstrated varying degrees of impaired executive function, pro-
cessing speed, and attention, memory, and language function, 
reflecting predominantly frontosubcortical changes [23–32]. 
Imaging studies have shown reductions in caudate or hippo-
campal neuronal volume in depression and in bipolar disorder. 
The pathological basis remains unclear. Theories include a 

Table 17.1 Potentially treatable causes of psychological symptoms

Delirium
Depression, mania, anxiety, psychosis [1]
Neurological conditions
Pain (of any kind)
Epilepsy (especially complex partial seizures): mood disorders, 
psychosis, cognitive changes
Normal pressure hydrocephalus: apathy, inertia, cognitive changes [2]
Endocrine disease [3]
Hypothyroidism: depression, cognitive changes, psychosis
Hyperthyroidism: anxiety, mania/mixed affective states, psychosis
Cushing’s syndrome: fatigue, depression, cognitive changes
Addison’s disease: apathy, depression
Metabolic or nutritional problems [3]
B12/folate deficiency: can contribute to depression
Anaemia: fatigue, can contribute to depression
Hypercalcaemia: depression, cognitive changes
Hypoglycaemia: anxiety, irritability, cognitive changes
Respiratory
Obstructive sleep apnoea: can present with amotivation, lethargy, 
dysphoria
Cancer (direct and indirect effects): mood changes, psychosis
Prescribed medication
Opiates/benzodiazepines: depression, anxiety, cognitive changes
Antihypertensives: depression, anxiety (beta-blockers, calcium 
blockers)
Corticosteroids: depression, anxiety, cognitive changes, or mania/
psychosis (esp. higher doses)
Anti-Parkinsonian medication (dopaminergic): psychosis, anxiety/
depression (during “off” cycles), pathological gambling
Anti-epileptic medications: depression, cognitive changes
Substance use
Caffeine: anxiety, insomnia
Nicotine: anxiety
Alcohol: depression, anxiety, cognitive changes

Information sources: American Psychiatric Association [1]; Lovestone 
[2]; Harrison & Kopelman [3]

Table 17.2 Other medical conditions associated with late-onset psy-
chological symptoms

Cerebrovascular disease
Generalised (in the form of accumulating small vessel disease or 
silent lacunar infarcts) or localised (ischaemic or haemorrhagic 
stroke), often on a background of vascular risk factors
Other neurological conditions
Parkinson’s disease: depression, anxiety, cognitive changes, 
psychosis [16–18]
Dementia 
(behavioural and psychological symptoms of dementia – BPSD)
Given the widespread, progressive neurochemical and structural 
impacts on the brain, any array of psychopathology is possible and 
occurs in as many as 90% of cases. Depression, anxiety, or 
psychosis (often with persecutory beliefs or hallucinations) are 
common. Mania and excitability are reported. Agitation and 
aggression or withdrawal and apathy can occur [19, 20]. Whilst 
these psychiatric features can occur in any type of dementia, some 
symptom patterns may more commonly accompany specific 
dementia types. Lewy body disease commonly presents with vivid 
visual hallucinations. Frontal dementias (of any cause) may have 
significant cross-sectional symptomatic overlap with either 
depression (apathy, diminished communication, and indifference) or 
mania (social disinhibition, impulsivity, and hyperactivity) [21, 22]

Information sources: Nilsson et al. [16]; Zhang et al. [17]; Schneider 
et al. [18]; Brodaty et al. [19]; van der Linde et al. [20]; Pose et al. [21]; 
Wylie et al. [22]
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process of CNS neuroinflammation (associated with elevated 
inflammatory markers including white cells, cytokines, and 
CRP), reduced neurogenesis (associated with decreased brain-
derived neurotrophin factor), and cumulative damage caused 
by repetitive stress-induced high-cortisol states [33–39]. Other 
studies emphasise the role of cerebrovascular disease in the 
pathogenesis of both mental illness and cognitive impairment. 
Certainly, cognitive changes are far more likely in the pres-
ence of underlying cerebrovascular disease, which is also 
associated with poorer treatment response [10–12, 15, 36, 40, 
41]. Regardless of underlying aetiological factors, several per-
vasive psychiatric syndromes are commonly encountered in 
the elderly and are discussed below.

 Major Depression

In the oldest-old, the prevalence of significant depression has 
been reported as ranging from around 5–32% [42–44]. Perhaps 
not surprisingly, there is a higher risk in those living alone or 
isolated from loved ones, those with poor physical health or 
impaired IADLs, and those with cognitive impairment [43, 
45–47]. In general, depression in the very old presents in a 
similar fashion to other age groups. However the depressed 
elderly may present with less typical clinical features includ-
ing higher rates of sub-threshold depressive features and 
“depression without sadness”, somatic preoccupation or unex-
plained physical symptoms, and apathy. This may affect diag-
nostic accuracy, particularly when using narrower definitions 
or excluding high-risk subpopulations (those with cognitive 
impairment or dwelling in residential facilities) [47–52].

Numerous attempts have been made to classify depressive 
subtypes. One hierarchical model proposes three broad sub- 
groups: non-melancholic depression (where anxiety is com-
mon, and mood disturbance is more closely linked to the 
underlying temperament and personality), melancholic 
depression (with more distinctive mood, sleep, and psycho-
motor changes), and psychotic depression (melancholia 
along with distortions in beliefs and perception that often 
have a mood-congruent quality) [53]. All require treatment.

 Hypomania and Mania

Bipolar disorder in the elderly is uncommon, estimated at 
0.1–0.5% prevalence in over 65-year-olds (compared with 
1.4% in young adults) although rates are much higher in 
inpatient populations [54, 55]. Many cases may represent 
relapse of an early-onset illness, either of a previously estab-
lished bipolar disorder or through a recurrent depression that 
has switched to mania for the first time in late life, often after 
a latency of some decades. New-onset cases of mood eleva-

tion have associations with the various medical, cerebrovas-
cular, and cognitive factors described earlier. Whilst the 
clinical features are broadly similar at any age, mania in the 
elderly is arguably less intense and more likely associated 
with longer duration of symptoms [54]. In mania, symptoms 
last at least a week, cause significant functional impairment, 
and can be so severe that psychosis (including grandiose or 
paranoid delusions and marked thought disorder) occurs. At 
least one lifetime episode of mania enables a diagnosis of 
bipolar I disorder. In hypomania symptoms can be briefer 
(4  days) and are generally less severe (so overall function 
remains mostly intact). Hypomania can occur in bipolar I 
disorder (if mania has previously occurred) but otherwise if 
associated with a history of previous major depression would 
enable a diagnosis of bipolar II disorder [4].

 Anxiety Disorders

Anxiety disorders are prevalent in the elderly at 15%, with 
even higher rates of less specific anxiety symptoms [56, 57]. 
Almost all begin earlier in life, following a relapsing- remitting 
course across the lifespan with a tendency to flare- up in 
response to life stresses (psychosocial and physical), often 
recurring in the elderly at the very time when long- established 
coping structures are starting to fail. Risk factors include 
female gender, being single, multiple medical comorbidities 
(including vascular disease), and certain temperamental traits 
(neuroticism and perfectionism) [58–60]. Only a minority 
will have new-onset anxiety in late life. This could be in the 
context of an adjustment disorder or in the setting of cognitive 
decline or medical illness. More prominent agitation and dys-
phoria would raise suspicion of anxiety secondary to a major 
depression, although depression and anxiety often co-exist 
independently in the oldest-old [61]. Common anxiety disor-
ders include generalised anxiety disorders (GADs), phobias, 
panic disorder, obsessive compulsive disorder (OCD), and 
post-traumatic stress disorder (PTSD) [4].

In the elderly, GAD is the most common form, is highly 
comorbid with other psychiatric illnesses (especially depres-
sion), and is possibly more common in some medical ill-
nesses (such as stroke or Parkinson’s disease) [61–63]. 
Phobias are also common. Specific phobias in the elderly 
more often involve fears around the natural environment 
(lightning, heights) than younger adults. They also have high 
rates (around 60% in some samples) of fear of falling, a mul-
tifactorial condition more frequent in the setting of balance 
problems or after a previous fall, which can be associated 
with generalised anxiety and depression [64–68]. 
Agoraphobia can be the product of fear of falling, fear of 
social embarrassment (e.g. in incontinence), or of having a 
panic attack in public. It can result in social isolation, physi-

17 Mental Illness in the Oldest-Old
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cal deconditioning (and worsening mobility), and reduced 
quality of life.

Panic disorder, OCD, and PTSD are much less common 
and often associated with physical illness or cognitive 
impairment [69]. Some studies suggest more frequent 
obsessions around sin, more compulsive hand-washing, 
and more severe hoarding in older people with OCD com-
pared to their younger counterparts [70, 71]. New traumas 
in late life (such as falls, cancer scares, traumatic bereave-
ments, and frightening delirium experiences) can present 
with PTSD-like anxiety features, whilst physical, cogni-
tive, and psychosocial stresses in old age can also reignite 
PTSD from earlier-life traumas (including childhood and 
military experiences).

 Psychotic Disorders

Psychotic disorders are characterised by varying patterns of 
“positive symptoms”: distortion in beliefs (delusions), per-
ception (illusions, hallucinations), and thought form. 
Delusions are strongly held convictions outside of social or 
cultural norms, either entirely false or unrealistic, and 
largely impervious to reason. There are many different 
forms, including persecutory, grandiose, somatic, nihilistic, 
and referential. Perceptual distortions in the absence (hal-
lucinations) or presence (illusions) of an external trigger 
may occur in any sensory modality. Formal thought disor-
der, inferred through the expression of language, may be 
subtle (such as the divergent loss of goal in tangentiality) or 
prominent (such as loosening of the associated connected-
ness between different ideas or topics or the more dramatic 
loss of grammatical cohesion in “word salad”). “Negative 
symptoms” (flattening of affective expression, avolition, 
alogia, ambivalence, and reduced attention) can occur in 
some forms of psychosis.

Psychosis is common in old age. This is usually a second-
ary psychosis (as discussed earlier), although primary psy-
chotic disorders also occur. Secondary psychotic syndromes 
in the elderly include delirium, dementia, and mood disor-
ders. The primary psychotic syndromes include delusional 
disorder, schizophrenia, and schizoaffective disorder [4]. 
Whilst there is much symptomatic overlap irrespective of the 
underlying cause of psychosis, some patterns are often evi-
dent and hint at likely aetiology.

Primary psychotic illnesses with their onset early in life 
follow a variable course and can persist into old age. 
Depending on the severity of the illness and the efficacy of 
previous treatment, one may expect to see the psychosocial 
impacts of many decades of a chronic or relapsing-remitting 
illness. The toll of many years of antipsychotic dopaminergic 
blockade or mood stabiliser use will also often be evident in 

the form of extrapyramidal side effects, tardive syndromes, 
metabolic disease, or renal and electrolyte abnormality.

Primary psychotic conditions can also have their onset in 
late life. There is a clear female preponderance. Higher rates 
have been reported in populations who experience margin-
alisation, discrimination, or communication difficulties such 
as migrants and the hearing or vision impaired. Clinically 
they may meet traditional criteria for schizophrenia or delu-
sional disorder, or fall somewhere in between. They have 
been variously referred to as late paraphrenia, late-onset 
(after age 40) schizophrenia, and very late-onset (after age 
60) schizophrenia-like psychosis, reflecting the lack of clar-
ity in definition, classification, and phenomenology in the 
literature, in what is likely a very heterogeneous group of 
patients [72, 73]. Persecutory beliefs occur in the majority, 
often in the form of “partition delusions” (the belief of being 
monitored or affected by someone through the walls, floor or 
ceiling, either directly or with gas, radiation, or electricity). 
Auditory hallucinations are common. Disorder of thought 
form is rare and affect is usually preserved. Mild cognitive 
deficit may be evident [32, 74–76].

 Suicide in the Elderly

Suicide is significantly more common in males, with two 
peaks across the lifespan: one in middle age and a second in 
the oldest-old. Australian rates in 2015 were 31.5/100,000 
men aged 45–49 and 39.3/100,000 men over 85 [77]. 
Depression is a prominent risk factor, especially when anxiety 
is comorbid, yet in a concerning majority of cases, it will 
remain undetected prior to the attempt [78–81]. Higher rates 
are reported in the presence of physical illness (especially can-
cer and cardiovascular disease) or disability, in social isola-
tion, and in temperaments characterised by introversion, 
anxious, and obsessional features [78, 79, 82–84]. A disrupted 
sense of self following traumatic loss, loneliness, intolerable 
anxiety, loss of control or autonomy, and hopelessness have 
been described as common underlying themes [84–86].

 Key Elements of the Psychiatric Assessment 
in the Elderly

History and Examination
 1. Obtain collateral information (from family, friends, care-

givers) especially in the presence of cognitive impair-
ment, where recollection and articulation of symptoms 
can become limited. In addition to aiding diagnosis, this 
provides valuable information regarding premorbid per-
sonality style, baseline function, and extent of existing 
social and supportive structures.
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 2. Explore risk in all its forms:
 – Risk to self (through deliberate self-harm, misadven-

ture, self-neglect)
 – Risk to reputation or financial security
 – Risk from others (through neglect or deliberate abuse)
 – Risk to others (through aggression or negligence)

The nature and extent of risk will strongly influence 
choice of treatment setting.

 3. Clarify whether this is the first presentation of psycho-
logical illness or relapse of a longstanding recurrent ill-
ness. Look for underlying triggers and risk factors 
(including family history, underlying cerebrovascular risk 
factors, a history of relevant medical conditions, or use of 
medications commonly associated with mental 
disturbance).

 4. Be mindful of the high prevalence of sub-syndromal or 
somatic presentations of depression and anxiety in this 
age group.

 5. Always ask about substance use. Misuse or abuse of alco-
hol or prescription medications (especially benzodiaze-
pines and opiates) or excessive caffeine intake is easily 
overlooked.

 6. Always perform a bedside cognitive assessment.

 Medical Investigation

Whilst there is no standardised approach to selection of 
investigations, a reasonable initial “aged care psychiatry 
screen” would include (Table 17.3).

The use of reliable, valid rating scales is no substitute 
for careful clinical assessment but may add weight to diag-
nostic impressions. The Geriatric Depression Scale is a 
commonly used self-rating 30-item questionnaire that is 
quick and simple to administer; a shorter 15-item version 
may be preferable in the presence of fatigue or mild cogni-
tive impairment. In dementia, the Cornell Scale for 
Depression in Dementia, which combines patient and carer 
interviews, is preferred and also has validity in patients 
without dementia [91–93].

 Treatment

The burden of untreated mental illness, at any age, is readily 
apparent. The anguish of “psychological pain” is as profound 
as physical pain. It impacts on self-confidence, identity, rela-
tionships, and function; active mental illness impairs our 
ability to maintain meaningful connections with who we are, 
what we do, and who we do it with.

There are also hidden risks of untreated illness. Depression 
is an established independent risk factor for coronary heart 

disease, impacts on recovery and increases adverse outcomes 
following heart attack. It has been shown to increase risk of 
stroke. Similar evidence is growing for anxiety disorders. 
Mental illness generally carries increased mortality risk via 
medical illness and suicide [78, 94–96]. Therapy aims to 
reduce suffering and disability, improve quality of life, and 
where possible reduce morbidity and mortality.

 General Treatment Approaches

Treatment of any acute medical issues identified during the 
initial physical assessment should occur, along with ratio-
nalisation of any polypharmacy (and where possible tapering 
of agents detrimental to mental state). Given the interaction 
between psychological distress, psychosocial risk factors, 
and physical problems in the oldest-old, there are several ini-
tial broad management approaches that have relevance 
regardless of the presenting flavour of mental disturbance 
and can be promoted by any clinician Box 17.1.

Table 17.3 Initial investigative screen

Investigation Details
Electrolytes
Renal and liver 
function
Calcium, 
magnesium
Fasting blood sugar
Fasting lipids

Derangement can be associated with 
psychological disturbance
Renal or hepatic impairment can impact on 
pharmacokinetics
Lithium is eliminated by the kidneys and can 
cause renal impairment
Antidepressants and mood stabilisers 
commonly cause hyponatraemia in the 
elderly
Metabolic syndromes can result from 
atypical antipsychotics

Thyroid function Derangement can be associated with 
psychological disturbance
Lithium can affect thyroid function

Full blood count Anaemia can impact on energy and mood
Some psychotropic medications can cause 
neutropenia

Iron studies Deficiency can cause anaemia and has 
associations in neuroleptic malignant 
syndrome [88]

Vit B12 and folate Deficiency has been associated with 
depression, reduced antidepressant response, 
and cognitive impairment [89, 90]

Vit D Deficiency associated with depression
Urine microscopy/
culture

Infections are common and can cause 
dramatic psychological disturbances

Cerebral imaging
CT or MRI

Quantify extent and location of any vascular 
disease or atrophy
Exclude other pathology

Electrocardiogram As part of the general vascular risk work up
Many psychotropics are associated with QTc 
prolongation

Information source: Dodd et  al. [87]; Rosebush & Mazurek [88]; 
Robinson et al. [89]; Nahas &Sheikh [90]
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 Focused Approaches: Psychological/
Behavioural Therapies

In combination with general treatment approaches, non- 
pharmacological strategies may be all that is required for 
some types of disorder. They can be delivered individually or 
in a group setting. One of the more rigorously studied inter-
ventions is cognitive behavioural therapy (CBT), which com-
prises a wide array of psychological and behavioural strategies 
delivered in a systematic and structured manner, aiming to 

modify unhelpful patterns of thinking or action that may be 
contributing to ongoing symptoms or distress, with a focus on 
“here and now” issues. There is a considerable body of evi-
dence for efficacy of CBT in insomnia, chronic pain, sub-
stance use, depression, delusions, and hallucinations in some 
psychoses, and it is particularly effective in anxiety disorders 
(often as stand-alone treatment), although limited data exists 
for the oldest-old [106, 107]. Success in therapy requires a 
degree of motivation and commitment to the process.

 Focused Approaches: Biological Therapies

Biological treatment options include medication and neuro-
stimulation and are generally similar to other age groups. 
Despite the inherent risks of adverse effects, rates of antide-
pressant, antipsychotic, and sedative prescription are signifi-
cantly higher in the oldest-old than any other group, 
particularly in aged care residential settings [108]. As always, 
obtaining informed consent should be the first step.

 Depression

Antidepressants are indicated in moderate-severe depres-
sion, when they are often combined with CBT.  Generally, 
different antidepressant classes have shown comparable effi-
cacy (around 50–60%) in most studies, and choice of agent 
will be influenced more by tolerability, although some stud-
ies have suggested superior efficacy for venlafaxine or tricy-
clic antidepressants over SSRIs. Some studies suggest less 
benefit for late-onset depression in the setting of vascular 
disease and in dementia [23, 97, 109, 110].

SSRIs (selective serotonin reuptake inhibitors) are a rea-
sonable first-line choice. Early side effects usually settle 
within 1–2  weeks. Alternatives would include SNRIs 
(serotonin and noradrenaline reuptake inhibitors, particularly 
if depression is more severe or if there is comorbid 
neuropathic pain), NaSSA (noradrenaline and specific 
serotonin antidepressant), agomelatine, or NARI 
(noradrenaline reuptake inhibitor) (Tables 17.4 and 17.5).

Whilst early benefits may be seen within a few weeks, 
onset can be considerably delayed (10–12  weeks) in the 
elderly; it is important to resist the temptation to change treat-
ment too early and instead allow an adequate therapeutic trial. 
If intolerable or ineffective, options would include changing 
dose or changing antidepressant class. Thereafter, options 
would include a switch in class to a second- or third-line anti-
depressant or augmentation with a different agent (lithium, 
atypical antipsychotics, thyroxine) [97] [Table 17.6].

In major depression with psychosis, an antipsychotic will 
often be added to the antidepressant early in treatment. In 
bipolar depression, antidepressants can induce a mood 
swing into mania or rapid mood cycling. Initial monother-

Box 17.1 General Treatment Measures
Supportive contact

Facilitating access to practical supports such as 
transport and assistance around the home, and support-
ive interaction with an empathic clinician.

Regular exercise
Aerobic exercise has shown benefits in both preven-

tion and treatment of depression. It has positive effects in 
anxiety and can help improve sleep [97–99]. Both aero-
bic and anabolic exercise have been shown to increase 
cortical volume and improve memory and executive 
function in mild cognitive impairment [100–102].

Sunlight and sleep hygiene
Dysregulation of circadian rhythms can have sig-

nificant impacts on sleep and mental well-being. A 
dose of direct morning sunlight soon after waking can 
be beneficial, along with broader healthy sleep hygiene 
habits [97, 103].

Manage substance use
The negative impacts (psychologically and physically) 

of alcohol and benzodiazepines should be addressed. 
Nicotine and caffeine can aggravate anxiety and impair 
quality of sleep.

Healthy diet
Encouraging good hydration and a healthy balanced 

diet is important in brain health. Regular intake of 
omega-3 fatty acids can be beneficial in cerebrovascu-
lar health and in depression. Folate has shown benefits 
in augmentation of antidepressants [90, 104, 105].

Socialisation and diversional activity
Encourage regular engagement in pleasurable 

diversional activities across the week, alone and in 
company, in and out of the home.

Education and “self-help” resources
Psychoeducation helps empower individuals, is a 

fundamental element of informed consent, and facili-
tates collaborative management.

Information sources: Nagas et al. [90]; Malhi et al. 
[97]; Ensai et al. [98]; Schuch et al. [99];Suo et al. [100]; 
Fiatarone et  al. [101]; Colcombe et  al. [102]; Wirz-
Justice et al. [103]; Lin et al. [104]; Opie et al. [105].
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apy with a mood stabiliser (lithium, valproate, lamotrigine) 
or second- generation antipsychotic may suffice; alterna-
tively an antidepressant may be used in combination with a 
mood stabiliser [97].

All antidepressants (but especially SSRI/SNRI) can cause 
hyponatraemia. Serotonergic antidepressants have the poten-
tial to cause serotonin syndrome, especially if combined 
with other serotonergic agents.

Neurostimulation therapy is an ever-developing field. 
Electroconvulsive therapy is a well-established antidepres-
sant treatment superior to medication, with remission rates 
of around 60–90% [113–115]. Whilst often used in cases of 
medication intolerance or inadequacy, it can be used as first 
line for its more rapid onset of effect if there are acute risks 
(active suicidality or poor oral intake) or in melancholic and 
psychotic subtypes where it is particularly effective. It also 
has demonstrated benefits in the treatment of mania, 
 schizophrenia, and several neurological conditions (catato-
nia, Parkinson’s disease, neuroleptic malignant syndrome). 
As long as the patient can tolerate a general anaesthetic and 
the cardiovascular effects of treatment (rapid changes in 
heart rate and blood pressure) and has no relative contraindi-
cations (very recent MI or CVA, raised intracranial pressure 
or space-occupying lesion, retinal detachment), the treat-
ment can be used safely in the oldest-old, where response 

rates are similar but relapse rates high [115, 116]. Side 
effects are usually minor (headache, nausea); however, the 
main concern is the potential for cognitive problems (acute 
confusion, anterograde and retrograde memory problems, 
executive dysfunction); in the vast majority these are time-
limited and resolve once clear of the treatment course; how-
ever, some will experience persisting deficits into the longer 
term. Whilst ECT remains unsurpassed in terms of efficacy 
in depression, other emerging promising neurostimulation 
modalities include transcranial magnetic stimulation (TMS), 
which has the advantage of no anaesthetic or cognitive 
impacts.

 Mania

Medications used to treat mania comprise a diverse collec-
tion of agents from different pharmacological groups 
(Table 17.7).

In mania, any medication that could be contributing to 
mood elevation should be weaned and an anti-manic agent 
commenced. If ineffective, options include a switch in agent, 
trial of second-line treatments (such as carbamazepine), or 
use of combinations. ECT can also be effective and should 
be used early if symptoms are severe [97].

Table 17.4 SSRIs

Name Advantages/disadvantages Adverse effects
Sertraline
Citalopram
Escitalopram

Minimal CYP isoenzyme activity (so less drug 
interactions)

GIT symptoms (nausea, diarrhoea, constipation, cramps)
Headache
Sexual dysfunction
Agitation, sweating, insomnia
QTc prolongation (citalopram)
Hyponatraemia common in the elderly
Osteoporosis and falls
Bleeding risk (platelet dysfunction)
Extrapyramidal side effects (less common)

Paroxetine Higher propensity for anticholinergic side effects. Can be 
difficult to wean (due to short half-life and often marked 
rebound anxiety)

Fluoxetine Very long half-life
Fluvoxamine Potentially less sexual side effects

Can be sedating

Information sources: Katona & Livingston [110]; Taylor et al. [111]; Draper & Berman [112]

Table 17.5 Other first-line antidepressant options

Class/name Advantages/disadvantages Adverse effects
SNRI
Venlafaxine
Desvenlafaxine
Duloxetine

May be more effective in severe depression or melancholia
May be more effective in pain

Similar to SSRIs
Hypertension at higher doses

NaSSA
Mirtazapine
Mianserin

Can be beneficial for insomnia and anorexia
Sexual dysfunction uncommon

Sedation (at low dose)
Increased appetite/weight (Mirtazapine)
Oedema, restless legs
Neutropaenia

Melatonergic agonist
Agomelatine

Can be beneficial for insomnia
Sexual dysfunction uncommon

Can cause hepatic problems

NARI
Reboxetine

Can be activating Sweating, tachycardia, dry mouth
Insomnia
Nausea, constipation
Urinary hesitancy

Information sources: Malhi et al. [97]; Katona & Livingston [110]; Taylor et al. [111]
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 Anxiety

Antidepressants have efficacy in anxiety disorders. SSRIs or 
SNRIs may be used as first line and often augment psycho-
logical approaches [58]. Anxious patients are often somati-
cally hypervigilant and can misattribute symptoms of anxiety 
to medication side effects; careful explanation can often pre-
vent premature abandonment of treatment or unnecessary 
multiple trials. In some cases, addition of other anxiolytics in 
low dose (including atypical antipsychotics and pregabalin) 
early in the course of treatment may help control some symp-
toms of arousal until the antidepressant agent has achieved 

response [117, 118]. Benzodiazepines should be avoided if 
possible or used in low doses for brief periods only.

 Psychosis

In the elderly, antipsychotics carry a considerable risk of side 
effect burden. As always, this risk needs to be weighed 
against the risk of untreated symptoms and the likelihood the 
antipsychotic will improve things. In dementia, non- 
pharmacological options should always be the primary ther-
apeutic focus, with antipsychotic medication reserved for 

Table 17.7 First-line anti-manic medications

Name Advantages/disadvantages Adverse effects
Lithium Efficacy for both antidepressant augmentation and anti-manic effects

Can reduce suicidality
Higher risk of toxicity in the elderly due to reduced renal function and fluid 
balance and can occur within traditional therapeutic serum ranges
Regular monitoring of serum trough levels, renal and thyroid function, 
calcium is required

Diarrhoea, vomiting
Neurotoxicity
Fine tremor, Parkinsonism
Polyuria, polydipsia (nephrogenic 
diabetes insipidus)
Weight gain
Psoriasis
Renal impairment
Hypothyroidism, 
Hyperparathyroidism
Cardiac effects (sick sinus syndrome, 
T wave flattening)

Valproate Monitoring of serum trough levels to avoid toxicity Nausea, vomiting, headache
Weight gain
Sedation
Neutropaenia, thrombocytopaenia
Hyponatraemia
Tremor, Parkinsonism

Second-generation 
antipsychotics
Olanzapine
Quetiapine
Risperidone
Aripiprazole

Can be used as anti-manic monotherapy, or for sedative/antipsychotic 
augmentation (of lithium or valproate)

Sedation
Cardiovascular effects (hypotension, 
QTc prolongation)
Metabolic effects (less with 
aripiprazole)
Anticholinergic effects (less with 
risperidone)
Extrapyramidal effects (least with 
quetiapine)
Neutropaenia

Information sources: Malhi et al. [97]; Katona & Livingston [110]; Taylor et al. [111]

Table 17.6 Second-line antidepressants

Name Advantages/disadvantages Adverse effects
Tricyclic 
antidepressants (TCA)
Nortriptyline
Dothiepin
Doxepin
Amitriptyline
Clomipramine

Can be more effective in melancholic depression
Nortriptyline has less anticholinergic/hypotensive effects (so 
preferable in elderly)

Sedation, weight gain
Anticholinergic side effects (confusion, dry mouth, 
constipation, urinary hesitancy, risks in glaucoma)
Cardiovascular effects (hypotension, tachycardia, 
QTc prolongation, increased morbidity in IHD)
Seizures in high doses
Risk in overdose

Monoamine oxidase 
inhibitors
Phenelzine
Tranylcypromine

Risk of tyramine reaction (hypertensive crisis) with some 
medication, foods, and alcohol. Dietary restriction required

Dizziness, sedation
Hypotension
Constipation, urinary retention
Hepatotoxicity

Information sources: Malhi et al. [97]; Katona & Livingston [110]; Taylor et al. [111]
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more persistent psychotic symptoms associated with dis-
tress, problematic behaviours, or elevated risk. Late-onset 
schizophrenia tends to respond to much smaller antipsy-
chotic doses than early-onset forms [73, 119, 120].

Atypical (second-generation) antipsychotics are gener-
ally preferred for their more tolerable side effect profile. 
Nevertheless, they also carry risk of adverse effects 
(Table 17.8). Furthermore studies have shown in some popu-
lations (dementia) an increased risk of mortality (especially 
through pneumonia and cardiac problems) and morbidity 
(including cerebrovascular disease) [119]. Apart from clo-
zapine (rarely used in the elderly), quetiapine has the least 
potential for EPSE.  Aripiprazole has fewer metabolic side 
effects, and risperidone has fewer anticholinergic side effects 
(Table 17.8). Whilst oral preparations are preferable, in cases 
of poor compliance, injectable depot administration may be 
utilised.

 Multiple Choice Questions

 1. In the treatment of depression, a reasonable first-line anti-
depressant agent would be:
 A. Lithium
 B. An SSRI
 C. A tricyclic antidepressant
 D. Oxazepam
 E. All of the above

 2. A patient you are treating for late-onset psychosis pres-
ents with abrupt onset of confusion, fever, muscle stiff-
ness, and new hypertension. A reasonable initial approach 
would include:
 A. Supportive nursing measures
 B. Withholding of their regular antipsychotic
 C. Medical work up including full blood count, renal and 

liver function, creatine kinase
 D. Obtaining additional information from family or 

friends
 E. All of the above

 3. ECT would be considered early in the setting of:
 A. Acute paranoid psychosis
 B. Recurrent disabling panic attacks
 C. Parkinson’s disease
 D. Melancholic depression
 E. All of the above

 4. Which of the following form part of the basic assessment 
of any elderly patient?
 A. Cognitive screen
 B. Physical examination and investigation
 C. Careful assessment of risk including suicidality
 D. Obtaining a corroborative history
 E. All of the above

Table 17.8 Side effects of antipsychotic medications

Extrapyramidal (EPSE)
(especially in Lewy body/Parkinson’s 
disease)
  Dystonia, Parkinsonism
  Akathisia
  Tardive dyskinesia

Neuroleptic malignant 
syndrome
(in <2%)
Autonomic and 
thermoregulatory 
instability
  Tachycardia
  Hypertension
  Hyperthermia
  Diaphoresis, 

tachypnoea
Neurological changes
  Muscle rigidity
  Tremor
  Confusion, stupor, 

coma
Investigations
  Raised creatine kinase
  Leucocytosis
  Renal/electrolyte/

hepatic abnormality

Metabolic and endocrine
  Weight gain, dyslipidaemia
  Impaired glucose tolerance, diabetes
  Hyperprolactinaemia (and increased 

risk of osteoporosis and breast 
cancer)

  Hyponatraemia
Anticholinergic
  Dry mouth, blurred vision
  Constipation, urinary retention
  Confusion
Cardiovascular
  Hypotension
  QTc prolongation
Other
  Sedation
  Gastrointestinal (nausea, diarrhoea,
  constipation, raised liver enzymes)
  Sexual dysfunction

Information sources: Katona & Livingston [110]; Taylor et al. [111]; 
Galletly et al. [121]; Musselman et al. [122]

Clinical Relevance
• Mental illness in the elderly can be due to relapse of 

early-onset disease or a new late-onset process.
• Medical causes of psychological disease in the 

oldest- old are very common. Identification and 
treatment is always the first priority.

• Depression in the elderly commonly presents with 
somatic or sub-syndromal features.

• Whilst treatment approaches are similar to younger 
populations, medication should be introduced 
slowly in low doses.

• Antidepressants and antipsychotics carry a signifi-
cant side effect burden, and their potential benefit 
must outweigh this risk.

• Electroconvulsive therapy is most effective for mel-
ancholic or psychotic depression subtypes and can 
be safely used in the elderly.

• In dementia, non-pharmacological strategies for 
behavioural and psychological symptoms are first 
line.

• Elderly males have the highest suicide rates. 
Exploring suicide and other risks is an essential part 
of the basic assessment.
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Answers to MCQs
 1. B
 2. E
 3. D
 4. E
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 Introduction

The world’s population is rapidly ageing. The National 
Institute of Aging (WHO) has estimated that the people over 
65 in 2050 will be a staggering 1.5 billion; it will represent 
16% of the world’s population. In fact, the over 65s will be 
the fastest-growing segment in society for many countries 
[1]. In contrast, the current number of over 65 only repre-
sents 8% of the world’s population [2]. Most these people 
will be from the developed world, reflecting the ever 
improvements in life expectancy. This statistics is sobering 
considering the major causes of blindness in the developed 
world are intricately more prevalent in elderly patients; prev-
alence of sight-threatening disease drastically increases after 
75  years of age [1]. Uncorrected refractive error, cataract, 
macular degeneration, glaucoma and diabetes are leading 
causes of visual impairment and blindness in both develop-
ing and developed world [3]. Of note, rapidly developing 
countries like India and China will have disproportionally 
higher number of new 50+ years old, and unless health poli-
cies matches the influx of elderly populations, the number of 
patients with both avoidable visual impairment and blind-
ness will balloon [3].

 The Ageing Eye

The eye is an amazing sense organ when one considers the 
anatomical requirement that results in sight. Light needs to 
pass through its structures starting from the tear film, the cor-
nea, the aqueous, the lens, the vitreous and the retina finally 
to the photoreceptors. Here light is finally converted into 
electrical signal that is sent to visual cortex via the optic 

nerve which translates this into sight. While this is an overly 
simplistic overview of the eye, it serves to highlight that if 
any of the structures are compromised, visual impairment 
follows. The effect of age on the eye is cruel, and inherently 
the eye does not age well. From the gradual attrition of fixed 
number of corneal endothelial cells that are responsible for 
maintaining corneal clarity to the weakening lens zonules 
that lead to the loss of accommodation or presbyopia, the 
compaction of lens fibres is from the moment that we are 
born to the eventual opacification of the cataract, the wear 
and tear of the photoreceptors manifesting as age-related 
macular degeneration and finally the gradual loss of optic 
nerve’s ganglion cells which can be accelerated in the setting 
of high intraocular pressure. While normal attrition and 
degeneration is beyond our current therapeutic intervention 
(exciting new developments in the field of neurodegenera-
tion, stem cells and gene therapy may mean that reversing 
some of these changes may be possible in the near future) in 
the following sections, we will attempt to highlight the cur-
rent trends in managing these age-related conditions in the 
elderly population.

 The Impact of a Poorly Seeing Ageing Eye

The worldwide economic impact of visual loss by the year 
2020 has been estimated to be around 3.6 trillion, 2.8 trillion 
are direct medical cost (e.g. cost of glasses prescription, cost 
of cataract surgery, cost of intravitreal injections), and 
around 800 billons are attributed to indirect medical cost 
(e.g. due to productivity loss, cost of care and loss of inde-
pendence) [1, 4]. Rein in a recent analysis of the cost of 
visual impairment noted that indirect medical cost may be 
greater and cumulatively may exceed the direct burden of 
visual impairment [4].

In the following subsections for each disease, we will 
attempt to highlight the global and personal impact of the 
individual disease.
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 Cataract

Clinically significant cataract is one of the major reversible 
causes of visual impairment in the oldest old. It accounts for 
up to 33% and 51% of the worlds rates of visual impairment 
and blindness [3]. While a very prevalent problem, cataract 
surgery is also one of the most successful surgeries in the 
world. Modern cataract surgery has relatively low complica-
tion rates and consistently ranks highest in terms of patient 
satisfaction and quality-of-life improvement following sur-
gery. While a highly effective treatment, delay in the delivery 
of cataract surgery to the needed population is often the rate- 
limiting step in both the developing and developed world. 
The impact of waiting for cataract surgery is significant. 
Hodge et al. found in a systemic review that while waiting 
for cataract surgery, patient’s vision and quality of life con-
tinue to deteriorate and the risk of fall increases [5]. Cataract 
can increase the risk of falls in the oldest old by affecting 
postural balance, stability and hazard detection [6].

Randomized controlled studies have shown that falls risk 
is 67% less following expedited (within 4 weeks) first eye 
surgery when compared to normal waiting time for cataract 
surgery, but this effect was not observed in second eye sur-
gery [7, 8]. Regardless on the rates of falls, the randomized 
controlled trials all showed the positive effect of cataract sur-
gery on both objective and subjective parameters, patients’ 
activity and confidence increase, and anxiety, depression and 
handicap levels are lowered compared to the control group 
[7, 8]. A recent prospective study has shown that in a US 
population of over 65, the odds of hip fracture within 1 year 
after cataract surgery were 16% less compared with patients 
who had not undergone cataract surgery [9]. The odds are 
further reduced by 23% if the presenting level of cataract 
was severe [9]. While age related is a bilateral condition, 
cataract surgery is usually performed one eye at a time. 
Meuleners et al. have shown in a population-based study that 
during this time, patients are at an increased risk of falls 
compared to prior to having the first eye and after having 
both eyes done [6]. This may be accounted by the uncor-
rected refractive error, the loss of stereopsis and possible 
increased level of activity following first eye surgery [6]. The 
implication is clear, patient will need to be warned about the 
increased risk of falls while awaiting second eye surgery, and 
all efforts are to minimize refractive difference during this 
critical period.

Elderly patient undergoing cataract surgery often has sig-
nificant systemic and ocular implications. Cataract surgery is 
increasingly being done under topical anaesthesia which 
makes systemic co-morbidities less important in the preop-
erative considerations for patients having cataract surgery. It 
is important to note that ocular co-morbidities are common 
in this age group. Pham et al. have shown that the common-
est causes of ocular co-morbidities are age-related macular 

degeneration, diabetic retinopathy and glaucoma [10]. These 
need to be considered fully and are vital to the preoperative 
counselling for patients. Patients will need to have their 
expectations adjusted to avoid disappointment. Refractive 
goal should also be discussed fully. In the oldest old, patients 
are often content with having different single-vision glasses 
for distant vision and near vision. This avoids the risk of falls 
that are associated with bifocal lenses and progressive addi-
tion lens. This may happen with image jump associated with 
bifocal lens and blurring distance objects in the lower visual 
field (e.g. stairs) with all lens type. In a randomized con-
trolled trial, Haran et al. found that provision of single-lens 
distance glasses to older wearers of multifocal glasses 
reduces falls by 8%. But in patients with low level of outdoor 
activity, this significantly increased the risk of fall [11].

Monovision is a state where one eye is rendered emme-
tropic and other myopic; the end effect is patient will be 
glasses-free for both distance and reading vision. This how-
ever reduces the stereoacuity for patient. There is paucity of 
data on the effect of monovision on elderly patients. However, 
indirectly, reduction in stereoacuity is a known risk factor for 
falls; as such clinician should err on the side of caution when 
discussing this option with elderly patients. Another recent 
addition to the optical correction armamentarium following 
cataract surgery is multifocal intraocular lenses. As their 
name implies, these lenses allow the user to see clear at vari-
ous focal points. User of earlier reiterations of the lenses was 
troubled with significant ghosting, glare and haloes that may 
necessitate reoperation to explant intraocular lens. These 
symptoms may be particularly prominent in mesopic condi-
tions. Again, there is paucity of research in the impact of 
these newer intraocular lenses on the elderly population and 
on falls risk. Further prospective studies investigating the 
effect of these “premium” lenses are required to determine 
their impact on the oldest old.

Finally, with the advent of femtosecond laser-assisted 
cataract surgery, patients are finally justified when they ask if 
their cataract surgery will be done by laser. Patient is often 
misinformed about traditional cataract surgery that is per-
formed with ultrasound probe in most of the developed world 
or still manually in the developing world. Femtosecond laser 
is increasingly being used in ophthalmology, and in cataract 
surgery, it is used to create corneal wounds, create a capsu-
lorhexis and fragment the cataract. However, the cataract 
fragments are still removed using a traditional ultrasound 
probe. At its current state, laser-assisted cataract surgery per-
haps is a more apt description of the procedure. Proponents 
argue that laser-assisted cataract surgery is better for compli-
cated cases and better at preserving corneal endothelium. 
However, a recent Cochrane review could not determine the 
equivalence or superiority of laser-assisted cataract surgery 
compared to standard manual phacoemulsification [12]. 
They found similar complication rates, surgical times and 
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very similar visual outcomes between the two groups [12]. 
More importantly, at its current cost, laser-assisted cataract 
surgery is not cost-effective when compared to traditional 
cataract surgery [13].

Patients are increasingly being bombarded with “choices” 
when it comes to cataract surgery: choice of refractive out-
come, choice of intraocular lens and choice of surgery. When 
approaching an elderly patient, it appears that “simple, tradi-
tional cataract extraction with monofocal lens implant” is 
still the most evidence backed and probably the most 
appropriate.

 Glaucoma

Glaucoma is one of the main causes of irreversible visual 
loss in the world [3]. It is when the optic nerve is damaged 
(Fig. 18.1) invariably due to elevated intraocular pressures 
and presents with typical glaucomatous field defects. 
Mechanistically, glaucoma can be divided into open-angle 
and closed-angle glaucoma. The elderly is more at risk of 
both forms of glaucoma [14]; open-angle glaucoma is where 
the drainage pathway is anatomically patent but defective 
which leads to gradual rise in the intraocular pressure. 
Closed-angle glaucoma typically presents acutely when the 
drainage pathway is obstructed which leads to sudden rise in 
intraocular pressure. Both forms of glaucoma represent 2% 
of global cause of visual impairment and 8% of blindness in 

the world population [3]. Additionally, glaucoma also pres-
ents a significant health burden to the population due to its 
chronic nature and lifelong treatment requirement. In the 
USA alone, the annual direct cost of glaucoma treatment is 
estimated to be 5.8 billion USD in 2013 [1]. This does not 
account for the indirect cost including loss of productivity, 
cost borne by carers and family members. The cost of glau-
coma also increases with increasing severity [14].

The burden to individuals is also substantial. Visual loss 
from glaucoma can negatively affect health-related quality of 
life even in patients who are unaware they have glaucoma. 
There is a linear relationship between the severity of visual 
loss with the amount of loss in health-related quality of life 
[14]. Compared to aged-matched individuals, patients with 
glaucoma are also three times more likely to have falls and 
six times more likely to be involved in motor vehicle acci-
dents and more likely to be at fault in the collision in the 
preceding year [15].

Regardless of mechanism, there is only one effectively 
known treatment which is lowering of intraocular pressure. 
As the change with glaucoma is often insidious, compliance 
to medication can be a major issue. Gurwitz et al. have previ-
ously shown that in the elderly population, there can be up to 
23% non-compliance following initiation of therapy, and 
patients can go without therapy for up to 112 days during the 
first year of treatment. They also found that medications 
requiring more than twice daily use and presence of concur-
rent medications are risk factors for non-compliance [16]. 
Simple once a night dosing of prostaglandin analogue has 
been shown to result in better compliance for adherence [17]. 
While we know that lowering intraocular pressures slows 
progression of glaucoma progression, the effect of non- 
compliance on glaucoma progression is less well defined. In 
a meta-analysis of the literature, Waterman et al. found that 
education and personalized interventions can lead to better 
adherence in ocular hypotensive therapy, but the effect on 
intraocular pressures and visual field progression is unclear. 
They also found weak evidence that simplifying drug regime 
also improves treatment adherence [18].

When compared to recent advancement in cataract sur-
gery, treatment for diabetes and age-related macular degen-
eration and the treatment for glaucoma remain relatively 
similar. The traditional stepwise algorithm of medical, laser 
and drainage surgery still holds for glaucoma. More recently, 
the use of minimally invasive glaucoma surgery is increas-
ing. The main impetus is to provide a glaucoma treatment 
that is minimally invasive and effective, has high safety pro-
file and provides rapid recovery [19]. The role of this surgery 
is to provide an intermediate management for patient that 
requires “something more” before committing them to full 
glaucoma surgery that can be associated with significant 
morbidities. In a recent meta-analysis, Lavia et al. concluded 
that while before and after studies showed that MIGS are 

Fig. 18.1 A red-free fundus image of a glaucomatous disc. There is 
increase cup to disc ratio with thinning of the neural retinal rim which 
is characteristic of glaucomatous optic neuropathy
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effective in lowering intra ocular pressures and number of 
glaucoma medications, these results were derived from non-
comparative studies. However, there were limited evidence 
found when looking at trials that directly compare MIGS to 
medical therapy [20].

 Age-Related Macular Degeneration

The oldest old is especially susceptible to age-related mac-
ular degeneration; while only 2% of under 50s will be 
affected by ARMD, this rises to over 35% for over 85s [1]. 
ARMD is multifactorial, and both environmental and 
genetics factors have been elucidated recent. Of particular 
importance is the genome-wide association studies that 
were identified to be involved in the complement pathway 
being associated with increased risk of developing wet 
macular degeneration.

While the majority of patients suffering from macular 
degeneration have the “dry” or non-exudative form 
(Fig. 18.2) which are characterized by slow and gradual loss 
of vision, 10–20% of patients can progress into the exudative 
or “wet” ARMD that leads to sudden and often severe loss of 
central vision if left untreated (Figs.  18.3 and 18.4) [21]. 

Since the landmark study of ANCHOR [22] and MARINA 
[23], the use of anti-vascular endothelial growth factors has 
taken off. What was once considered an irreversible loss of 
vision from wet ARMD is now treatable; ophthalmologists 
are now able to regain vision loss by regular injections of 
anti-VEGF agent. This was a dramatic shift in treatment par-
adigm when considering prior to anti-VEGF; the dictum of 
exchanging a large scotoma with a smaller scotoma was the 
standard of care with thermal laser and photodynamic ther-
apy. All the initial trials on anti-VEGF showed that with 
intensive treatment, visual gain of more than two Snellen 
lines can be achieved in ~30–40% of patients and upwards of 
90% of patients will maintain their pretreatment visual acu-
ity, and less than 5% will be resistant or not responsive to 
initial treatment [22, 23].

However, with longer-term real-world data of unselected 
group of patients in routine clinical practice, we now know 
that if patients are commenced on treat-and-extend proto-
cols, the number of injections and clinic visits is significantly 
less when compared to original trial protocols of monthly 
injections while achieving similar success rates. Even with 
the reduced treatment visits, the average number of injec-
tions during the first 2  years is around 13 injections. 
Fortunately, patients can be reassured that eventually more 

Fig. 18.2 End-stage “dry” or 
non-exudative macular 
degeneration. The macula is 
atrophic and subjectively the 
patient would have very poor 
central vision but preserved 
peripheral vision
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than 50% of patients can stay in disease remission with 8 
weekly or less injections [24].

While these data are impressive, the treatment burden on 
patients and clinicians to maintain trial-like conditions is 
enormous. Both direct cost to the patient and indirect cost for 
caregiver services for ARMD are substantial and propor-
tional to the disease progression [25]. It is estimated that in 
UK, the annual cost for treating wet ARMD is 860 million, 
and in India, the annual cost for anti-VEGF drug alone is 1.2 
billion [26]. This cost is prohibitively expensive for develop-
ing countries and will only continue to rise as the world ages 
and maintenance anti-VEGF therapy tends to be life-long. 
Not only the economic cost to patients and society, overall 
quality of life and independence are affected in parallel with 
worsening visual loss [25]. Having to relinquish valued 
activities due to worsening visual acuity from macular 
degeneration has been associated with increased risk of cog-
nitive decline [27]. Time commitment for staff and patient is 
also significant, with ARMD patients accounting for up to 
20% of healthcare staff’s time per week and up to 90 h of 
patient and caregivers time per visit [25].

In the elderly patients, frank communication about the 
treatment frequency and duration of treatment is vital. Unless 
clearly communicated, most patients do not understand that 

Fig. 18.3 Colour fundus 
image of right wet age-related 
macular degeneration. 
Pigmentary changes and 
drusens are hallmarks of 
age-related macular 
degeneration

Fig. 18.4 Corresponding optical coherence tomography showing 
cross section of the macula. The hyporeflective cystic spaces are exuda-
tive changes from wet age-related macular degeneration. The rippled 
layers under the cystic spaces are drusens. Anti-VEGF treatment has 
revolutionized the management of this condition
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anti-VEGF treatment is life-long and cessation of treatment 
can lead to reactivation of wet CNVM [24]. Equally impor-
tant is for clinicians to stress compliance on measures to 
detecting and reducing risk of wet CNVM in the other eye 
with Amsler grid monitoring, AREDS2 formulation and stop 
smoking. AREDS formulation for ARMD is the only shown 
preventative measures that reduce the risk of ARMD pro-
gression by 25–30% by 5 years [28]. Importantly, compli-
ance of these lifestyle modifications is often poor, and often 
repeated multidisciplinary reminders are required given that 
ARMD is bilateral in up to 40% of patients [21].

While the vogue over the last 15 years has been on wet 
ARMD, there are increasing foci on dry macular degenera-
tion. GA accounts for 85–95% of ARMD patients up to 20% 
of blindness due to macular degeneration [29]. While there is 
currently effective treatment for wet ARMD, the only 
evidence- based intervention in dry ARMD is AREDS sup-
plementation [28]. Currently trials are underway to evaluate 
the role of anti-inflammatory, anti-oxidative, lipofuscin and 
visual cycle inhibitors, choroidal blood flow modulators and 
stem cell therapy on drusen load and geographic atrophy 
[30]. Surgically, implantable telescopes seem to be effective 
in improving vision but at its current state are complicated 
with significant rates of persistent inflammation and explan-
tation [30].

It is not infrequent that patients with end-stage macular 
degeneration will enquire about the role of bionic eye in the 
treatment of ARMD. While there are no published results, 
retinal implants have been implanted in patients with macu-
lar degeneration with promising reported outcomes. In a 
series of five patients, Stanga et  al. reported that patients 
reported no confusion between normal peripheral vision and 
the artificial phosphene vision; more importantly patient 
reported improved visual acuity up to BCVA of 1/40 and 
ability to recognize facial features [31].

Currently, we have a respectable armamentarium of treat-
ment options for patients suffering from ARMD, and new 
research in this field is promising. However, at its current 
state, ARMD remains one of the major causes for visual 
impairment in the elderly and treatment while effective, 
exacts a significant treatment burden to patient and society.

 Visual Aids and Practical Tips for the Elderly

 Practical Advices

When dealing with visual loss in the oldest old, the clinicians 
play an extremely important role as the primary health advo-
cate for the patients. Often patients and family members are 
unaware of services available to help make visual loss more 
manageable. Unfortunately, even conditions such as ARMD 
are often misunderstood and often receive with similar dread 
to a “blind” sentence. A simple reassurance to the patients 

that they will never go “lights-out” blind but will always 
retain navigational vision but with a “blurry central blob” is 
enough to help them through the initial shock of dealing such 
diagnosis. Similarly, aligning patient’s expectation and help-
ing them understand treatment goal in glaucoma help signifi-
cantly with compliance. Often patients may lapse in 
compliance as the “drops are not helping me see any better” 
or “I don’t notice any difference”, explaining that “no change 
is good news” and drops should never be stopped is essential 
in ensuring treatment continuation. From a multidisciplinary 
viewpoint, ensuring patient has not lapsed in follow-up for 
chronic conditions such as glaucoma and diabetic retinopa-
thy is equally important.

 Friendly Services

Even ophthalmology clinics are often ill equipped from time 
and equipment perspectives when dealing with patients with 
severe visual loss. Developing a working relationship with 
allied health services such as local low vision society and 
occupational therapist can ensure a smooth transition of 
care for patients. Low vision centre plays a critical role in 
coordinating various services for such patients, from intro-
ducing appropriate visual aids or adaptive technologies to 
implementing home modifications, providing print alterna-
tive, coordinating social services and improving lighting 
conditions for patients. The importance of these cannot be 
overstated in helping patients with low vision maintain 
independence. Adaptive technology has improved dramati-
cally in the age of smart phones and tablets. Electronic mag-
nification is easily achieved and apps specially designed for 
low visions are abound to help with magnification, contrast 
and voice command for the low vision user. Optical charac-
ter recognition has improved significantly and allows 
patients with severe visual loss to again enjoy reading mate-
rials through audio. The low vision centres are invaluable in 
assessing which of these options are suitable for the indi-
vidual and helping the patients get accustom to the new 
technologies. While these technologies are comparatively 
cheaper than before, the initial investment into such tech-
nologies can be prohibitively expensive for pensioners. 
Low- vision centres often provide short-term loan or trial 
units coupled with training for patients before they commit 
to certain products. Finally, from a practical viewpoint, 
often there is a misconception and even reluctance from a 
patient’s perspective in being referred to low-vision centres. 
Attending such services is often viewed as resignation to 
giving in to low vision. The clinician plays an important role 
in encouraging patients in attending such services as build-
ing up an early therapeutic alliance and implementing some 
of the aforementioned services when patient still has rela-
tively good vision which can help patients adapt better to 
them.
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 Evidence for Visual Aids

A recent Cochrane analysis found that there were insufficient 
evidence to support the use of specific type of reading aid for 
low vision users [32]. Several small studies of moderate or 
low quality were inconclusive but suggested patients can 
achieve faster reading speed with stand-based or hand-held 
electronic devices when compared to stand-mounted or 
hand-held optical magnifiers [32]. Optical magnifiers also 
seem to perform better than head-mounted electronic devices 
[32]. However the authors also contended that the technol-
ogy of electronic devices may have significantly improved 
since the studies have been conducted [32].

 Multiple Choice Questions

 1. The following are true of cataract, EXCEPT:
 A. Cataract surgery is also one of the most successful 

surgeries in the world.
 B. Elderly patient undergoing cataract surgery often has 

significant systemic and ocular implications.
 C. Monovision is a state where one eye is rendered 

emmetropic and other myopic, and this increases the 
stereoacuity for the patient.

 D. Reduction in stereoacuity is a known risk factor for falls.

 2. The following are true of age-related macular degenera-
tion (ARMD), EXCEPT:
 A. Majority of patients suffering from macular degenera-

tion have the “dry” or non-exudative form.
 B. Wet ARMD is now treatable; ophthalmologists are 

now able to regain vision loss by regular injections of 
anti-VEGF agent.

 C. The average number of injections during the first 
2 years is around six injections.

 D. Anti-VEGF treatment is life-long, and cessation of 
treatment can lead to reactivation of wet CNVM.

 3. The following are true of glaucoma, EXCEPT:
 A. Regardless of mechanism, there is only one known 

effective treatment which is lowering of intraocular 
pressure.

 B. Glaucoma represents 2% of global cause of visual 
impairment and 8% of blindness in the world 
population.

 C. More recently, the use of minimally invasive glau-
coma surgery is increasing.

 D. The traditional stepwise algorithm of medical, laser 
and drainage surgery no longer holds for glaucoma.

Answers to MCQs
 1. C
 2. C
 3. D
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Dental and Oral Conditions  
in the Very Elderly

Arumugam Punnia-Moorthy

 Introduction

There has been a dramatic increase in the number of old peo-
ple in world population during the last century, and this is set 
to accelerate in the coming decades. Such a change in the 
population has led to many economic and social changes 
throughout the world causing challenges to the provision of 
services including healthcare. Older people suffer from a 
range of medical and dental conditions which are distinct to 
this group, and management of these conditions will pose 
special challenges depending on factors such as patient’s 
age, nature of disabilities, the type of medical conditions 
they suffer from and whether they are living independently 
or institutionalised. This paper will highlight and discuss the 
dental and oral conditions which are of relevance in the very 
elderly.

For population measurement purposes, ‘older person’ is 
defined as people aged 65 and over. 1n 2010, an estimated 
8% of the world’s population (524 million) were aged 65 and 
over and by 2050, this number is expected to nearly triple to 
16% (1.5 billion) [1]. This remarkable change in ageing of 
world population is a consequence of longer life expectancy 
and a decline in fertility. It is projected that very soon the 
number of people aged 65 and over will outnumber children 
under the age of 5 [1]. Although this change is seen particu-
larly in developed countries of Europe, North America and 
Japan, a dramatic increase in the number of older population 
is expected by 2050  in less developed countries of Latin 
America, China and India [1]. It is expected that between 
2010 and 2050, the number of older people in less developed 
countries will increase to more than 250%, compared with a 
71% increase in developed countries [1]. It is projected that 
there will be a dramatic increase in older population in the 
world’s two most populous countries: China and India. 

China’s population of age 65 and over will likely to increase 
to 330 million by 2050 from 110 million today, and that of 
India’s current older population of 60 million is projected to 
exceed 227 million by 2050 [1].

As expected, the trend in demographic changes to 
Australian population is like that of global population in that 
older Australians are accounting for an increasing percent-
age of the country’s population. It was reported that in 2013, 
14% of the population (3.3 million) were aged 65 and over 
and 1.9% were aged 85 and over (439,000). It is predicted 
that by 2053, based on Australian Bureau of Statistics 
medium-level growth assumptions, 21% of the population 
will be aged 65 and over (8.3 million) and 4.2% aged 85 and 
over (1.6 million) [2].

 Structural and Physiological Changes 
in the Mouth with Ageing

It is estimated that more than 66% of elderly people now retain 
a varying number of their natural teeth unlike the previous 
generations [3]. Retention of teeth in older age group often 
lead to accumulation of plaque, calculus and debris due to the 
inability to maintain good oral hygiene causing an increase in 
the incidence of caries and periodontal disease. It is essential 
to understand the mechanisms underlying the deterioration of 
the oral environment that occurs with ageing and its conse-
quences. It is difficult sometimes to ascertain that the changes 
that occur in teeth with ageing are due to advancing age or a 
consequence of pathological conditions which can occur early 
in life and become more aggravated with age.

Changes in the colouration, form or shape of the teeth will 
occur due to wear and tear with advancing age. The biting 
surfaces of teeth show signs of attrition. The cementum cov-
ering the roots becomes gradually thickened with age, and in 
some cases, the roots become very bulbous due to excessive 
deposition of cementum, a condition called hypercemento-
sis. Extraction of such teeth will prove to be difficult. The 
pulp of vital teeth become less vascular with decrease in 
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number of cells and increase in the amount of fibrous tissue. 
The pulp chamber becomes reduced in size due to secondary 
dentine deposits. All these age-related changes will compro-
mise a tooth’s capacity to recover from physical trauma and 
caries [4].

Similarly, in relation to the periodontal ligament, cells 
can lose their ability to proliferate and produce protein as 
they age. These changes in combination with periodontal 
disease which is more prevalent in the elderly can result in 
the retraction of the periodontal attachment causing loss of 
bone support around teeth [5]. The changes observed in the 
oral mucosa with ageing include loss of elasticity and reduc-
tion of tactile sensitivity around the mouth [6–8]. It has also 
been observed that the sensation of taste diminishes with 
ageing [9].

The curved articulating surfaces of the temporomandibu-
lar joint flatten slightly with age [10]. Studies relating to 
osteopenia and osteoporosis of the craniofacial skeleton 
reveal a naturally occurring age-related loss of alveolar bone 
which occurs independent of loss of teeth and periodontal 
disease [11]. The loss of teeth remains an important factor in 
the extent and location of osteoporosis of the jaws. After the 
loss of teeth, there is a phase of accelerated resorption of the 
residual alveolar bone which lasts for several months fol-
lowed by a slower rate of localised osteoporosis which may 
continue for many years despite of wearing dentures [12]. 
Although it is difficult to directly compare age-related 
changes in jaw muscles with changes observed elsewhere in 
the body, loss of muscle mass and loss in muscle strength 
occur with the jaw musculature with advancing age in a cur-
vilinear fashion [13, 14].

Reduction in salivary flow rate was claimed as a normal 
feature of ageing by many earlier studies. However, the 
validity of these findings has been questioned based on 
possible errors with these study designs. Recent cross-sec-
tional and longitudinal studies comparing the salivary flow 
between healthy young individuals and older, debilitated 
individuals found no age-dependent significant changes in 
salivary flow rates [15]. The current understanding is that 
the salivary gland dysfunction is not a normal process of 
ageing, but is due to a combination of other factors such as 
systemic diseases, immunological disorders and drug 
treatments.

 Common Dental Conditions

The main conditions in the elderly regarding their dentition 
requiring attention are:

• Edentulism and tooth loss
• Dental caries
• Periodontal disease

 Edentulism and Tooth Loss

Edentulism is the state where all the natural teeth have been 
lost, and transition to this state occurs with incremental loss 
of teeth throughout adult life. The decision to become eden-
tulous is often made on social and clinical grounds. It is gen-
erally regarded by clinicians as an undesirable outcome and 
a reflection of failure of self-care and the dental care system. 
Edentulism have been shown to cause difficulties with chew-
ing and eating by having no teeth or wearing ill-fitting den-
tures leading to social and nutritional disadvantages [16].

However, in some cases, loss of decayed and diseased 
teeth heralds the end of long-standing misery and eating 
problems and fewer oro-dental complications when institu-
tionalised later in life. Edentulism has been reported in 
21.9% of over 74-year-olds in the United States [17] and in 
39.6% of over 74-year-olds in New Zealand [18].

Tooth loss occurs because of dental caries and periodontal 
disease. Nowadays, incremental loss of teeth is more com-
mon than edentulism among adults of all ages, and it is an 
ongoing problem in those aged 65 and over. Such tooth loss 
is less predictable and can pose challenges with the provision 
of prostheses. The other consequences are drifting and over- 
eruption of teeth causing more problems with maintenance 
of oral hygiene and with the construction of prostheses.

 Dental Caries

Caries remains a major oral health problem in the elderly for 
several reasons, namely, exposure of the root surface due to 
gingival recession, poor diet, poor oral hygiene, dry mouth 
and preservation of teeth with complex restorations. In a 
study conducted in South Australia, the annual dental caries 
increment among older people residing in nursing homes 
and those with dementia was more than double to that 
observed among their community-dwelling counterparts 
[19]. The current emphasis with treatment of caries in the 
elderly is to remove the least possible amount of decayed 
tooth and to focus on remineralising the affected tooth with 
fluoride applications in the form of mouth rinses, tooth-
pastes, gels and varnishes.

 Periodontal Disease

This is a chronic infectious disease that affects tooth support-
ing tissues including the gingiva and the alveolar bone. It is 
an inflammatory condition causing gingivitis which may 
spread to involve the periodontium and eventually result in 
loss of periodontal attachment, loss of alveolar bone and for-
mation of deep periodontal pockets. In the end stage of the 
disease, the tooth becomes mobile affecting mastication and 
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even tooth loss. A recent critical review of studies from 37 
countries revealed that the incidence of severe periodontitis 
was higher with increasing age but was low and generally 
constant among the elderly [20]. However, with more people 
surviving into old age with natural teeth, there could be an 
increase in the prevalence of periodontitis among this popu-
lation. Several epidemiological studies during the past two 
decades have evaluated the association between oral infec-
tions particularly periodontitis and systemic diseases includ-
ing coronary heart disease. Although there is some scientific 
evidence to support this proposition, outcome of these stud-
ies has not been conclusive [21].

 Dry Mouth (Xerostomia) in the Elderly

Xerostomia and salivary gland hypofunction have been found 
to be more common among the elderly population. Salivary 
gland hypofunction is a condition in which both unstimulated 
and stimulated salivary flow is reduced and there can be alter-
ations of the chemical composition of the saliva as well. 
Whereas xerostomia is defined as the subjective perception of 
dry mouth. Both conditions can exist independently, but the 
perception of dry mouth is often associated with a reduction 
in salivary flow [22]. Dry mouth is associated with several 
systemic diseases, medications and head and neck radiother-
apy. The most common systemic disease that causes dry 
mouth in the elderly is Sjögren’s syndrome which is a chronic, 
autoimmune disease characterised by symptoms of oral and 
ocular dryness. Other systemic causes of dry mouth include 
rheumatoid arthritis and diabetes. Another common cause of 
dry mouth in the elderly is prescription and non-prescription 
medications which have anticholinergic and antiadrenergic 
effects such as antihypertensives, antidepressants and anti-
psychotics. Chemotherapeutic agents such as radioactive 
iodine used for thyroid cancer will cause salivary hypofunc-
tion. Radiotherapy which is a common therapeutic modality 
for the treatment of head and neck cancer causes severe and 
permanent dry mouth.

Symptoms of dry mouth include halitosis, soreness and 
burning of mouth and difficulty with swallowing, speech and 
altered taste. There is also an increased risk of caries, peri-
odontal disease, oral candidal infections and poor retention 
of dentures. The oral health-related quality of life is rela-
tively poorer in people suffering from dry mouth.

Treatment modalities for dry mouth include the use of 
artificial saliva and saliva- stimulating drugs (pilocarpine), 
treatment of the underlying systemic diseases (drugs, diabe-
tes, etc.) and palliative or symptomatic treatment such as 
avoidance of dry foods, alcohol, smoking, use of frequent 
sips of water and lip balm. Importantly, people suffering 
from dry mouth require preventive treatment against the 
development of caries, periodontal disease and candidiasis.

 Common Oral Mucosal Conditions 
in the Elderly

Oral mucosal lesions are common in the elderly and particu-
larly among full denture wearers. It was reported that the 
prevalence of mucosal lesions was 51% among elderly wear-
ing full dentures, while the prevalence was 31% among those 
with some natural teeth present [23]. The common mucosal 
conditions in the elderly are:

• Candidosis (candidiasis)
• Denture stomatitis
• Angular cheilitis
• Denture irritation hyperplasia
• Candidal leukoplakia
• Lichen planus
• Burning mouth syndrome
• Leukoplakia
• Erythroplakia
• Oral cancer

 Candidosis

Candidosis or yeast infections are common in the elderly, 
and this may be due to several factors such as disturbance of 
oral microflora by antibiotics, long-term use of corticoste-
roids, xerostomia, immune defects, immunosuppression, 
leukaemias, lymphomas and diabetes. The common types of 
candidosis are pseudomembranous (thrush) (Fig.  19.1) 
which presents as white or creamy plaques that can be wiped 
off to leave an erythematous mucosal surface and erythema-
tous that may cause a sore red mouth and often seen in 

Fig. 19.1 Pseudomembranous candidosis on lower alveolar ridge, 
floor of mouth and lateral tongue
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patients on broad-spectrum antimicrobials. Diagnosis is usu-
ally clinical, but Gram stain smear may help.

Management includes treatment of the predisposing 
causes and with antifungals in the form of oral suspension 
(nystatin), lozenges (amphotericin) gels or tablets (micon-
azole; fluconazole).

 Denture Stomatitis

Denture sore mouth or denture stomatitis is a condition seen 
mainly in elderly people as diffuse erythema confined to 
denture bearing area and is associated with ill-fitting com-
plete or partial dentures (Fig. 19.2). The main predisposing 
factor is constant denture wearing, but other factors may 
include poor oral hygiene, high-carbohydrate diet and HIV 
infection. Management includes attention to dentures, anti-
fungals and soaking dentures out at night in antifungal solu-
tions (e.g. hypochlorite, chlorhexidine).

 Angular Cheilitis

Angular cheilitis is commonly seen in elderly edentulous 
patients who wear an upper denture and presents as sym-
metrical erythematous fissures on the skin of oral commis-
sures (Fig. 19.3). It is usually caused by Candida albicans, 
but Staphylococcus aureus and/or streptococci may be cul-
tured from the lesions. Management is by eliminating any 
underlying systemic causes, correcting vertical dimension of 
dentures, improving oral and dental hygiene and treating 
with topical antifungals such as miconazole.

 Denture Irritation Hyperplasia

This condition is common among elderly complete denture 
wearers and is usually seen in the buccal sulcus as a painless 
lump with a smooth mucosal surface, parallel to the alveolar 
ridge. It is often seen in relation to lower complete denture, 
particularly in the anterior region, and may be grooved by the 
denture margins. It is caused by pressure from the ill-fitting, 
overextended denture flange resulting in chronic irritation 
and hyperplastic reaction. Diagnosis is straightforward on 
clinical grounds, but ulcerated lesion may mimic carcinoma. 
Management includes surgical removal of the hyperplastic 
tissue and adjustment of the denture flange to prevent 
recurrence.

 Candidal Leukoplakia

Candidal leukoplakia appears as white plaques, may be 
speckled in appearance and is seen in older people, many of 
whom are heavy smokers. It is typically seen on the cheek 
mucosa just within the commissures of the mouth (Fig. 19.4) 
but may be seen on the dorsum or the edges of the tongue. 
Biopsy is necessary to differentiate from other white lesions 
and to detect any premalignant or malignant transformations. 
Management strategies include antifungals, cessation of 
smoking and removal (surgery, laser or cryosurgery).

 Lichen Planus

This is a mucocutaneous disorder, common among elderly 
females, which manifests frequently in the mouth as white 
striations and papules, often found on the buccal mucosae 

Fig. 19.2 Denture stomatitis on the palate and associated papillary 
hyperplasia

Fig. 19.3 Angular cheilitis in an elderly, edentulous patient
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(Fig.  19.5) and occasionally on the tongue (Fig.  19.6). 
Sometimes the lesions are atrophic with erosions which are 
irregular, persistent and painful, with a yellowish slough, and 
often associated with white lesions. Lichen planus can also 
cause ‘desquamative gingivitis’. Concurrently, skin and gen-
ital lesions may appear. The condition has been recognised 
as a T-lymphocyte-mediated disorder, but in most cases no 
aetiological factor is identifiable. Minority of cases are due 
to drugs (NSAIDs, antimalarials, ACE inhibitors, beta- 
blockers), called lichenoid reactions, and rarely due to amal-
gam and gold. Diagnosis is based on drug history and biopsy.

No treatment is necessary for asymptomatic cases, and 
symptomatic cases are commonly managed with topical corti-
costeroids and rarely with a combination of topical and sys-
temic corticosteroids. Lichen planus has been found to have 
premalignant potential of about 1% over a 10-year period [24].

 Burning Mouth Syndrome (Dysaesthesia)

Burning mouth syndrome is common among older people, 
especially females, and presents as a persistent burning sen-
sation in the tongue, occasionally involving the palate or lip 
with no evidence of organic disease. Similar symptoms may 
be caused by deficiency states, erythema migrans, lichen pla-
nus, candidosis and diabetes mellitus. The condition is com-
monly associated with psychogenic causes, in the absence of 
detectable organic conditions. Management includes treat-
ment of any organic cause, otherwise psychotherapy or anti-
depressants may be useful.

 Leukoplakia

Leukoplakia is defined as a white lesion of the oral mucosa 
that cannot be characterised as any other lesion on clinical 
and histological basis. It is the most common premalignant 
lesion of the oral mucosa. There are three main types of leu-
koplakia: most are smooth plaques (homogeneous leukopla-
kia), some are warty (verrucous leukoplakia) (Figs. 19.7 and 
19.8) and others are mixed white and red lesions (speckled 
leukoplakia). In general, homogenous leukoplakias are 
benign, while the premalignant potential is higher in verru-
cous leukoplakia and highest in speckled leukoplakia.

 Erythroplakia

Erythroplakia or erythroplasia presents as a red velvety patch 
and the soft palate and the floor of the mouth are the common 
sites. It is much less common compared to leukoplakia and is 
mainly seen in elderly males. Unlike leukoplakia, this condi-

Fig. 19.4 Candidal leukoplakia (speckled) on the left cheek and the 
commissure

Fig. 19.5 Erosive lichen planus on the left cheek

Fig. 19.6 Non-erosive lichen planus on the dorsum of tongue
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tion is far more likely to be dysplastic or malignant. The pre-
disposing factors are like that of oral carcinoma. Oral 
inflammatory and atrophic conditions such as deficiency 
anaemias, geographic tongue and lichen planus may mimic 
this condition.

 Oral Cancer

Oral cancer, a potentially fatal disease, is the eleventh most 
prevalent cancer in the world [25] and over 90% of oral 
cancers present as squamous cell carcinomas [26]. It is 
common in the elderly and the incidence is about two-thirds 
higher among men than women. The primary risk factors 
are tobacco and excessive consumption of alcohol. The 
chewing of tobacco is a major cause of oral cancer in sev-
eral countries including India. Other predisposing factors 
include human papillomavirus, extensive exposure to sun 
(lip cancer), immunosuppression and malnutrition. 

Common sites in the mouth include the floor of mouth 
(Fig.  19.9), ventral and lateral borders of tongue 
(Fig. 19.10), retromolar trigone and the soft palate/tonsillar 
region. Early lesions can be asymptomatic with superficial 
changes to mucosal colour and texture. It can present as a 
red, white or speckled lesions with areas of induration and 
ulceration. It may also resemble or coexist with conditions 
such as candidosis or lichen planus. In later stages, the pre-
sentation is one of an indurated, non- healing ulcer with 
elevated margins and may also exhibit prominent exophytic 
and endophytic growth features with the involvement of 
regional lymph nodes.

The main treatment modalities are surgery or radiother-
apy or a combination of the two, depending on the staging of 
the tumour which is based on the size of the tumour and the 
presence or absence of regional and distant metastases. 
Mortality of oral cancer is particularly high despite being 
relatively easy to diagnose in the early stages. It is because 
the disease is frequently asymptomatic and is often diag-
nosed at a later stage when the cancer has already 
metastasised.

Fig. 19.7 Leukoplakia involving the gingiva and left cheek (verrucous 
type)

Fig. 19.8 Leukoplakia on the floor of mouth (sublingual keratosis)

Fig. 19.9 Squamous cell carcinoma on the floor of the mouth

Fig. 19.10 Squamous cell carcinoma of lateral aspect of the tongue 
and extensive leukoplakia
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 Medical Problems in the Elderly 
of Importance for the Provision of Oral 
Health Care

The prevalence of chronic medical conditions is more com-
mon in the elderly population and is higher in the frailer 
population in nursing homes compared to the noninstitution-
alised elderly population. About 75% of this population are 
likely to suffer from more than one medical condition and 
30% of this group are likely to suffer from more than three 
chronic medical conditions [27].

 Cardiovascular Disorders

Of importance to the elderly are those with artificial heart 
valves, history of previous endocarditis, recent myocardial 
infarction (MI), recent coronary artery bypass graft (CABG), 
angina, coronary stents, congestive heart failure (CHF) and 
arrhythmias. Patients with a previous history of endocarditis, 
prosthetic heart valves, heart transplant patients with valve 
damage and those patients who had surgery for congenital 
heart disease with patches and conduits will require antibi-
otic prophylaxis for the prevention of endocarditis for dental 
procedures with a high incidence of bacteraemia such as 
tooth extraction, periodontal surgical procedures and other 
oral surgical procedures. The current recommended oral reg-
imen for prophylaxis in adults is amoxicillin 2 g 1 h before 
procedure, and for those patients hypersensitive to penicil-
lins, clindamycin 600 mg orally, 1 h before procedure is rec-
ommended [28].

For patients who have had (MI) recently, it is advisable to 
postpone elective dental care for a period of 6  months. 
However, emergency dental treatment such as a single tooth 
extraction for relief of acute pain should be carried out in 
consultation with the treating physician. Care should be 
taken with the use of local anaesthesia with adrenaline, con-
sider employing sedation such as nitrous oxide and provide 
adequate postoperative pain control.

For patients who have had CABG recently, it is prudent to 
consult the physician prior to undertaking any invasive den-
tal procedures, and it is advisable to wait for about 6 weeks 
before providing elective dental care.

When managing angina patients, particularly when angina 
is unstable, keep the appointments short, consider giving oral 
sedation or nitrous oxide and have nitroglycerin medication 
readily available.

Coronary stents have become common in the treatment of 
coronary heart disease in the elderly, and the main issue for 
dental treatment is anticoagulation usually with aspirin or 
antiplatelet drug such as clopidogrel or both for at least 
6–12  months after stent placement. Currently, there is no 
need to interfere with these medications for dental treatment 

including tooth extractions as any excessive bleeding can be 
controlled with the use of haemostatic agents, suturing and 
tranexamic acid mouthwash or tablets.

In the case of patients with pacemakers, the use of elec-
tronic dental devices such as ultrasonic scalers, electric pulp 
testers and electrocautery should be avoided because of pos-
sible interference with pacemaker.

Patients with congestive heart failure may suffer from 
orthopnoea and should be treated in the upright position in 
the dental chair as they may not tolerate supine position. 
Some may suffer from orthostatic hypotension due to medi-
cations, and they must be raised to sitting position slowly 
over several minutes.

Management of patients with cardiac arrhythmias in the 
dental practice include consideration for increased bleeding 
in those who are anticoagulated and care with the use of local 
anaesthetic containing adrenaline.

 Other Medical Issues of Importance 
in the Elderly

 Diabetes Mellitus

The main consideration for dental management of diabetic 
patients is the prevention of hypoglycaemia during treat-
ment and the possibility of poor response to treatment of 
dental and periodontal infections. To avoid hypoglycaemia, 
morning appointments are more suitable ensuring that the 
patient has eaten a normal breakfast and received the normal 
insulin dose. If the patient is unable to eat after the proce-
dure, the insulin dose needs to be reduced. Poorly controlled 
diabetics may require hospitalisation for extensive dental or 
surgical treatment and managed in conjunction with the 
physician.

 Radiotherapy

External beam radiotherapy used in the treatment of head 
and neck cancers inevitably damages surrounding normal 
tissues such as the oral mucosa, salivary glands and the bone 
causing complications which include mucositis, xerosto-
mia, radiation caries, trismus and osteoradionecrosis of the 
jaws. The incidence of complications is much reduced with 
precise dosimetry, careful shielding of healthy tissues and 
thorough dental evaluation and strict application of preven-
tative measures. Prior to radiotherapy, teeth which are 
affected by advanced caries and periodontal disease and are 
unsalvageable should be extracted, and thorough oral pro-
phylaxis of cleaning the remaining teeth, application of flu-
oride and meticulous oral hygiene instruction should be 
instituted.

19 Dental and Oral Conditions in the Very Elderly



174

 Chemotherapy

A wide range of cancers are treated with cytotoxic drugs. 
Myelosuppression during chemotherapy causes mucositis, 
gingival bleeding and mucosal infections. As with radiother-
apy, preventive measures such as extractions of teeth with 
poor prognosis, oral prophylaxis and oral hygiene measures 
should be carried out to prevent or minimise oral complica-
tions following chemotherapy. Oral antifungal prophylaxis 
may be appropriate when the neutrophil count is significantly 
depressed. Fluoride rinses or fluoride gel will help to prevent 
caries.

 Osteonecrosis

Osteoporosis is common in the elderly, and many of these 
patients are treated with bisphosphonate medications to slow 
the process of bone loss. Bisphosphonates and denosumab 
are anti-resorptive drugs used in the management of osteopo-
rosis and metastatic bone disease. Avascular necrosis or 
bisphosphonate-related osteonecrosis of the jaws (BRONJ) 
has been confirmed as an adverse effect of this group of med-
ications and is caused by suppression of normal bone turn-
over. The current term for this condition is ‘medication-related 
osteonecrosis of the jaw’ (MRONJ) which was introduced by 
the American Association of Oral and Maxillofacial 
Surgeons29 to include all drug-induced forms of osteonecro-
sis of the jaw [29]. The diagnosis of MRONJ is based on 
three criteria, namely, presence of exposed bone in the max-
illofacial region over a period of 8 weeks, current or previous 
treatment with anti-resorptive or anti-angiogenic agents and 
no history of radiation therapy to the jaw or obvious meta-
static disease to the jaw [30].

The incidence of MRONJ is up to 15% for patients with 
malignant disease receiving bisphosphonates and deno-
sumab compared with 0.01% in patients with osteoporosis. 
Clinical presentation ranges from asymptomatic exposure of 
bone (94%) to severe cases of mandibular fractures (4.5%). 
MRONJ commonly follows tooth extraction, denture trauma, 
invasive dental procedures and dental infections. It is impor-
tant to employ preventive strategies such as elimination of 
potential risk factors which could lead to invasive dental pro-
cedures and maintenance of good oral hygiene before com-
mencing treatment with bisphosphonates [30].

 Oral Health-Related Quality of Life

Oral conditions that commonly affect the elderly, such as 
missing teeth, dry mouth and limitations with chewing food, 
have been found to correlate with worse quality of life when 
the influences of other associated factors such as general 

health, income and marital status were controlled [31]. There 
is some evidence in the literature to support the view that 
poor oral health in the elderly impairs their self-esteem and 
social interactions [32]. Poor oral health and hygiene will 
have an adverse effect on social interactions among the 
elderly and can cause an increase in self-consciousness, dis-
turbed body image and personal relationships. Elderly often 
feel embarrassed by teeth that they see as unsightly, bad 
breath, ill-fitting dentures that move visibly when eating and 
dentures that are uncomfortable to chew or inefficient.

 Preventive Oral Health Care for the Elderly

The best way to control dental caries and periodontal disease 
in the elderly is to employ strategies to reduce the accumula-
tion of plaque on the teeth, gums and dental prostheses. This 
is generally achieved by mechanical cleaning with a manual 
toothbrush, but electric toothbrush with an oscillation- 
rotation action has been found to be more effective in reduc-
ing plaque and improving gingival health [33]. Combining 
mechanical cleaning with plaque control with antimicrobial 
agents such as chlorhexidine mouthwash will further 
decrease the number of bacteria in the mouth. The use of 
fluorides in toothpaste or mouthwash would help to prevent 
dental decay particularly root caries.

Candidal infections increase with age and are associated 
with removable dental prostheses. Mechanical cleaning of 
dentures after every meal is necessary to reduce candida 
count, and the most effective way to clean dentures is to soak 
them overnight in an antimicrobial solution or 1% sodium 
hypochlorite solution. Ill-fittings dentures irritate the oral 
mucosa causing mucosal ulcers and overgrowths. Therefore, 
frequent check-ups are necessary to carry out adjustments to 
dentures. Prevention and management of oral mucositis in 
patients undergoing radiotherapy or chemotherapy should be 
undertaken by dentists in conjunction with the physicians. 
Those elderly patients with chronic mucosal conditions and 
premalignant oral conditions require close and frequent fol-
low- up to detect early malignant transformation.

Xerostomia can be controlled by avoidance if possible of 
drugs with anticholinergic effect, effective management of 
diseases which are associated with hyposalivation such as 
rheumatic diseases and diabetes and shielding of salivary 
glands during radiotherapy.

Measures such as reduction in the use of tobacco and 
alcohol, management of ill-fitting prostheses, maintenance 
of good oral hygiene and prevention of papillomavirus and 
HIV infections can be undertaken to reduce the incidence of 
oral cancer in the elderly. Frequent follow-up of patients who 
have had treatment for any malignancy is essential.

Prevention of alveolar bone loss is necessary for good 
retention of dentures. Measures like keeping one’s natural 
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dentition, control of caries and periodontal disease, control 
of osteoporosis, avoidance of long-term corticosteroid ther-
apy and hormone replacement therapy in postmenopausal 
women will help significantly to reduce bone loss.

 Multiple Choice Questions

 1. Which of the following is not true about dental caries in 
the elderly:
 A. Root caries is common.
 B. Xerostomia is a causative factor for caries.
 C. Osteoporosis is a causative factor for caries.
 D. Poor oral hygiene is a cause for caries.

 2. The following about oral lichen planus is true EXCEPT:
 A. A mucocutaneous disorder
 B. Manifests as white lesions
 C. Has premalignant potential
 D. Causes periodontal disease

 3. The diagnosis of medication-related osteonecrosis of the 
jaw (MRONJ) is based on the following EXCEPT:
 A. Presence of exposed bone in the maxillofacial region 

over a period of 8 weeks
 B. Current or previous treatment with anti-resorptive 

agents
 C. Current or previous treatment with anti-angiogenic 

agents
 D. History of radiation therapy to the jaw

Answers to MCQs
 1. C
 2. D
 3. D
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 Introduction

As the worldwide population ages and the life expectancy 
improves, increasing numbers of older patients will be diag-
nosed with cancer and represent a rising majority of patients 
seen in cancer clinics [1, 2]. Cancer incidence is the highest 
in the age group 65–85  years and seems to decline in the 
oldest-old with extremely low rates when >100 years of age 
[3, 4]. The decline in incidence is partly due to the wide-
spread adoption of cancer screening of breast, prostate and 
colorectal moving the incident age on average a decade for-
ward [5]. It is estimated that of 8% all cancer incidence is 
accounted for by those aged 85 years and older and this is 
expected to increase to 17% by 2050 [3]. The epidemiology 
data available in this cohort of patients comes mainly from 
the National Cancer Institute Surveillance, Epidemiology 
and End Results (SEER) database which aggregates cancer 
incidence for the 85+-year-olds which is limiting to study 
trends in the oldest-old [3]. A number of studies have listed 
the most common cancers in ≥85-year-olds to be breast, 
colorectal, prostate and lung [2, 6]. In centenarians breast 
cancer has the highest prevalence; however this is likely 
related to the higher female-to-male ratio in this group. 
Cancer-specific mortality rates are affected by the stage at 
diagnosis which has a significant impact in the ≥85  years 
likely due to diagnosis bias and absence of treatment. Study 
reports on cancer-specific mortality are limited, but gener-
ally, they have reported a decrease after 100+ years, and this 
is supported by autopsy series. However, cancer was only 
accurately diagnosed in 30% of centenarians compared to 
70% in patients aged between 70 and 90 years [7].

 Biology of Cancer and Ageing

The pattern of exponential increase in solid tumour incidence 
with age following sexual maturity is often explained by 
exposure to endogenous and exogenous carcinogens over 
time. Along with epidemiological data, there is emerging evi-
dence that there is a difference in the cellular response to 
damage in elderly subjects [8]. The pathogenesis of ageing 
and the pathogenesis of tumorigenesis do have overlapping 
features, but it is less clear to what extent they promote or 
inhibit cancer development. Age-related physiological 
changes which are marked in ≥85-year-olds such as cellular 
metabolism and cell proliferation can account for the decrease 
of cancer incidence as these factors also affect tumour ability 
to grow, invade and metastasise. In vitro studies have shown 
links between DNA damage response and genomic instability 
with ageing and cancer [9]. These changes have been shown 
to increase with age and hence the corresponding increase in 
cancer incidence. On the other hand, endocrine changes with 
advancing age such as decreased exposure to sex hormones, 
growth hormone and insulin growth-factor 1 (IGF1) may 
serve as protection from carcinogenesis [9]. The complex 
interplay of competing pathways may account for the expo-
nential rise in cancer incidence from adolescence to 
80–85 years followed by a period of decline.

 Treatment Modalities

 Surgery
Surgery remains the primary treatment for solid tumours. The 
complex decision-making process for a surgeon centres on 
determining the benefits of surgery versus the risks regardless 
of the patient’s chronological age. Currently, there is no 
robust scientific method to predict adverse surgical outcomes. 
The PACE (preoperative assessment of cancer in the elderly) 
method of assessing patients which is a combination of surgi-
cal risk assessment tools with geriatric assessment tools has 
been validated prospectively in 460 patients ≥70 years of age. 
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This study found that 44% had at least one major complica-
tion with wound infection being the most frequent [10, 11]. 
Postsurgical complications were the lowest for breast surgery 
(18.9%) compared to gastrointestinal (59.9%) and genitouri-
nary (52.1%) surgery. No significant relationship between 
age and complications was reported [10]. Other tools and risk 
assessment strategies often employed in surgery but not spe-
cific to oncological surgery include the American Society of 
Anaesthesia (ASA) scoring system, the Goldman Cardiac 
Risk Index (GCRI) and the Acute Physiological and Chronic 
Health Evaluation (APACHE) [12–14].

 Radiotherapy
Radiotherapy (RT) is a fundamental and effective method of 
treating cancer that contributes to 40% of cancer cure rates 
worldwide [15]. It can be delivered as external beam radia-
tion therapy (EBRT) as daily treatment with the number of 
fractions determined by disease status or brachytherapy (i.e. 
placement of radioactive sources close to or within a tumour). 
There is a paucity of level I evidence to guide practice in the 
older population. Early trial protocols have often excluded 
patients >70  years of age, and despite recent randomised 
controlled trials being open to all ages, the elderly are gener-
ally underrepresented [16, 17]. This may be due to lack of 
clinician equipoise in the treatment of the elderly and/or 
limitations to adequately assess fitness for treatment. 
Figure 20.1 highlights the key randomised controlled trials 

that have informed and shaped current best practice in radia-
tion oncology showing the median age and age range of the 
trial participants. With the exception of a small number of 
phase III trials that were tailored specifically for patients 
>65  years of age [18, 19], clinical trials across all cancer 
types have a median age for recruits of <70 years.

 Systemic Therapy
Evidence for the use of systemic therapy in the oldest-old is 
lacking across all solid tumours both in the curative and met-
astatic setting. Systemic therapy includes chemotherapy (i.e. 
taxanes, anthracyclines, alkylators, antimetabolites) and tar-
geted agents (i.e. VEGF-I, EGFR-I, TKI). The lack of pro-
spective data combined with a limited understanding of 
pharmacodynamics and pharmacokinetics of systemic ther-
apy with ageing makes treatment decisions in this population 
extremely challenging. There are a number of studies that 
have reported on increasing mortality and toxicity with age 
including randomised trials [20]. A retrospective cohort of 
nonagenarians reported a 50% dose reduction at the first 
cycle, but despite this grade 3 and 4 toxicity were reported in 
66% [21]. A larger retrospective series of 318 patients 
≥80  years reported similar outcomes with 41% receiving 
upfront dose reduction, therapy discontinuation and hospi-
talisation in 32% [22]. In this study capecitabine monother-
apy was the most commonly prescribed regimen. These 
studies highlight that despite clinicians making dose adjust-
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ment and regimen modification to mitigate risks in the 
elderly without guidance from evidence, high toxicity and 
mortality rates are observed. No general recommendations 
can be made regarding systemic therapy in the very elderly. 
Two predictive models for chemotherapy toxicity may aid 
clinicians in deciding on the risk of treatment. The cancer 
and ageing research group (CARG) toxicity score is a pred-
icative model for chemotherapy toxicity in patients ≥65 years 
[23, 24]. It was developed using geriatric assessments, labo-
ratory tests and clinical and pathological factors. It estimates 
the risk of toxicity from 25% (low toxicity) to 90% (high 
toxicity). Validation studies using the CARG score are ongo-
ing. The chemotherapy risk assessment scale for high-age 
patients (CRASH) toxicity tool is another method for assess-
ing toxicity. The total risk score ranges from 50% to 80% for 
grade 3 or higher toxicity [25]. Both the tools along with the 
information gained from the CGA may help identify patients 
that are at high risk of treatment-related toxicity.

Role of Geriatric Assessment
CGA and geriatrician input is strongly recommended in the 
very elderly to determine overall health, life expectancy and 
appropriate treatment [26–28]. Chronological age alone 
should not be the sole determinant of treatment choice in this 
population. There is strong evidence that CGA detects prob-
lems missed by regular assessment, improves functional sta-
tus, reduces hospitalisation and potentially improves survival 
in elderly cancer patients with cancer [27–29]. CGA can aid in 
identifying fit elderly patients who could receive active treat-
ment and those frail elderly patients who should be offered 
appropriate best supportive care [26–28]. In practice screening 
tools such as G8 and mini-COG can stratify patients that are fit 
and suitable for standard treatment and those that require fur-
ther evaluation [30]. The use of geriatric screening tools in 
clinical decision-making is based on consensus statements, 
and prospective studies to validate the screening tools in the 
very elderly patients are needed. A recent study of oncology 
trainees found that they were unaware of geriatric assessment 
tools available, their applicability to elderly cancer patients 
and the role of the geriatrician in cancer management [31].

 Common Cancers and Management

 Breast Cancer
Women aged over 85 years are less likely to receive standard 
management for breast cancer [32–34]. Primary surgery and/
or adjuvant RT are omitted, while primary endocrine therapy 
alone is often utilised [32]. Evidence suggests relative 
 survival in the elderly population is poorer compared to the 
younger population [32, 35, 36]. This is despite studies 
showing the prevalence of low-risk indolent tumours is 
higher in the elderly population [37].

Role of Surgery
Large randomised trials support the use of breast conservation 
treatment (lumpectomy or partial mastectomy followed by RT) 
for the treatment of early-stage breast cancer [38, 39]. Although 
women ≥85 years were not included in these trials, data from 
smaller studies show breast conservation results in less disabil-
ity and better quality of life [40, 41] Extrapolating from this 
data, patients over 85 deemed medically fit could be offered 
breast conservation treatment. Mastectomy is indicated in T4 
or multifocal tumours not technically amenable to breast con-
servation or in the case of patient preference for mastectomy.

If medically fit, patients of advanced age should be offered 
surgical lymph node clearance [27]. Axillary sampling using 
sentinel lymph node biopsy is now widely accepted in patients 
of all ages with clinically node-negative tumours in order to 
accurately predict axillary status and the need for potential 
adjuvant treatment [42]. However omission of sentinel lymph 
node biopsy may be carefully considered by a multidisciplinary 
team and caregivers in very elderly women with T1 oestrogen 
receptor-positive, clinically node-negative tumours with the 
intention of adjuvant endocrine therapy. This approach is based 
on the outcomes of several trials showing the avoidance of axil-
lary surgery does not adversely impact on outcomes in elderly 
women (including those aged over 85) and avoids the postop-
erative morbidity associated with axillary surgery [43–45].

Role of Radiotherapy
Several large trials have demonstrated the addition of adju-
vant RT to conservation surgery achieves equivalent local 
control and survival rates compared to mastectomy alone 
while resulting in superior cosmesis and fewer complications 
[46, 47]. Although these trials often excluded patients aged 
over 70, other trials exploring the benefit in older patients 
still demonstrate a reduction in the relative rate of local 
recurrence, albeit lower as compared to younger women 
[48–50]. Adjuvant RT is well tolerated in older patients [51]. 
Evidence supports the use of hypofractionated RT delivered 
over 15 or 16 fractions, and these shortened courses have 
clear advantages in terms of convenience for very elderly 
populations [52–54]. Recent phase III non-inferiority trials 
that have looked at alternate shorter schedules with partial 
breast radiotherapy or brachytherapy in early breast cancer 
may be an attractive option in elderly patients [55, 56].

Studies exploring the omission of adjuvant RT in low-risk 
older patients often in favour of adjuvant tamoxifen alone 
have not identified a patient population in which RT does not 
provide a local control benefit [18, 57, 58]. However the 
absolute benefit particularly in those aged over 85 may be 
small, and trials assessing the omission of RT in low-risk 
elderly patients are ongoing. Thus in patients over 85 with 
low-risk tumours, the omission of RT may be considered on 
balance of patient preference, life expectancy and comor-
bidities and risk of local recurrence [27].
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Extrapolating from data of studies of patients aged <70, 
post-mastectomy RT may be offered to very elderly patients 
in the presence of involved lymph nodes, positive resection 
margins or T3/T4 tumours [59]. However, in those aged over 
85, it may be argued that given the survival advantage only 
became apparent after 5 years, the use of adjuvant RT should 
be based on consideration of life expectancy and the risk of 
locoregional control alone [27].

Primary RT alone may be considered to gain local con-
trol in very elderly patients who refuse or are not fit for 
surgery, are refractory to hormone therapy or are in locally 
advanced inoperable breast cancer [60–62]. In such sce-
narios or in the case of recurrent disease, RT can also pro-
vide excellent palliation from local symptoms including 
ulceration, bleeding, upper limb oedema or brachial 
plexopathy [63, 64].

Role of Endocrine Therapy
Adjuvant endocrine therapy following breast conservation 
treatment should be offered to elderly patients with 
ER-positive breast cancer [27] based on the results of the 
EBCTCG meta-analysis showing that adjuvant tamoxifen 
reduces breast cancer death independent of age [65]. It is 
important to note that when considering endocrine therapy 
for women aged over 85, few women older than 70 years of 
age, and very few older than 80, were randomised into the 
trials included in this overview. In low-risk disease, endo-
crine therapy may not be deemed necessary on consideration 
of life expectancy and low likelihood of relapse within the 
first 10  years [27]. Aromatase inhibitors are slightly more 
effective in this age group. However, tamoxifen may be used 
as an alternative if there is concern regarding bone mineral 
density or the specific toxicities related to aromatase inhibi-
tors [66].

Several trials have investigated the use of primary 
endocrine therapy alone instead of surgery in elderly 
patients with hormone receptor-positive disease [67–69]. 
A Cochrane meta-analysis showed that in medically fit 
older women, surgery improved local control and progres-
sion-free survival but had no impact on overall survival 
[70]. Although age- related subgroup analysis was not 
possible on the basis of published data, in frail patients 
with limited life expectancy or those who refuse surgery, 
endocrine therapy alone is considered a reasonable treat-
ment option [27, 71, 72].

Role of Chemotherapy
The trials demonstrating benefit of adjuvant chemotherapy in 
early breast cancer include very few, if any in women aged over 
85 [73]. Furthermore, treatment-related toxicity and mortality 
are of significant concern in elderly breast cancer patients and 
in principle should be avoided in the very elderly [23, 74–76].

 Prostate Cancer

Prostate cancer is the second most common cancer in men 
worldwide. Globally it is the fifth leading cause of cancer 
death and it typically ranks second leading cause of death in 
men in more developed countries [77]. The prognosis for 
localised disease is good with 80% of patient disease-free at 
10 years with recurrence rate for high-risk localised disease 
at 30% at 3 years and mortality rates approximately 40% at 
10 years [78, 79]. As life expectancy increases, the diagnosis 
and management of prostate cancer in men >75 will repre-
sent an increasing challenge and even more so in the older 
age group of >85 years. No real benefit has been convinc-
ingly demonstrated with population-based mass screening, 
and an individual approach should be considered.

The majority of men with prostate cancer are asymptom-
atic and patients that are symptomatic usually present with 
urinary dysfunction or metastatic bone pain. Risk stratifica-
tion of prostate cancer is based on clinico-pathological fea-
tures outlined in Table 20.1 [80].

 Management
Multiple aspects of the management of localised prostate can-
cer are controversial, ranging from screening to treatment. In 
contrast to many other cancers, prostate cancer has a long natu-
ral history spanning many years and may not need any treat-
ment, particularly in men >85 years of age. In this population 
“watchful waiting” and expectant treatment options are often 
employed. Prospective studies that have shaped current prac-
tice in prostate cancer have not included men greater than 
80 years of age and rarely above 75 years. Generally, treatment 
for prostate cancer is based on risk stratification (Table 20.1), 
and the aim of treatment in the elderly is not to overtreat low- 
and intermediate-risk disease and undertreat high-risk disease. 
For localised prostate cancer, options range from surveillance 
to active treatment. The two main treatment options for local-
ised disease are surgical or RT-based approaches.

Table 20.1 Prostate cancer risk stratification

Low risk Intermediate risk High risk
Definition PSA < 10 ng/mL

and GS ≤ 6
and cT1-2a

PSA 10–20 ng/mL
or GS 7
or cT2b

PSA > 20 ng/mL
or GS > 7
or cT2c

Any PSA
any GS cT3–4
or cN+

Localised Locally advanced

GS Gleason score, PSA prostate specific antigen
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Role of Surgery
Due to increasing mortality and morbidity rates with age, 
radical prostatectomy (RP) is not generally considered an 
appropriate treatment option in the management of local-
ised prostate cancer in the very elderly. Although practice 
varies and consensus guidelines do not place limits based 
on age, the majority of surgeons would not consider RP in 
patients above 70 years. Although age itself should not be 
a barrier, it is usually considered along with life expec-
tancy, treatment- related morbidity, quality of life and 
options of alternative radical treatment in the way of 
RT.  There are a few retrospective studies that have 
reviewed outcomes of RP in octogenarians compared to 
younger men and found that outcomes were similar 
between the groups if the older patients were well-selected 
[81, 82]. It is difficult to conclude treatment- related com-
plications in the elderly due to limitations of published 
data, but small studies have reported greater complication 
from RP in men >70 years [83, 84]. In particular increased 
incontinence rates can have a significant impact on quality 
of life.

Role of Radiotherapy
RT is an established modality of treatment for localised 
prostate cancer with no treatment-associated mortality 
rates and often the treatment of choice for elderly men. It 
can be delivered daily over a period of weeks as EBRT or 
brachytherapy over a couple of days which can be given 
alone or in combination with EBRT. Depending on fitness 
and life expectancy, active treatment should be offered for 
patients with high risk and locally advanced disease and 
considered for unfavourable intermediate-risk disease. 
Advances in radiation technology with intensity-modulated 
radiation therapy/image-guided radiation therapy (IMRT/
IGRT), stereotactic body radiation therapy (SBRT) and ste-
reotactic radiosurgery (SRS) are extremely promising, and 
emerging data demonstrate improved efficacy and reduced 
toxicity and represent appropriate and effective curative 
options for very elderly patients. Trials are ongoing with 
shorter courses of RT using SBRT in prostate cancer which 
will result in significant reduction in the number of daily 
treatment. SBRT is a highly precise RT technique in which 
very high doses of RT are used to treat the tumour over a 
shorter number of fractions than conventional RT, usually 
ranging from 3 to 8 fractions [85]. Increased efforts are 
needed to conduct trials specifically evaluating these tech-
nologies in older cancer patients.

Recent trials examining hypofractionated RT given daily 
for 20  days compared to the standard treatment 37  days 
showed equivalent survival and improved biochemical con-
trol in >69  years subgroup without significant increase in 
toxicity [86, 87].

Role of Endocrine Therapy
Androgen deprivation therapy (ADT), typically LHRH ago-
nist, is a first-line treatment for metastatic prostate cancer 
and for locally advanced disease when receiving RT. It has 
been used in the past as monotherapy in elderly men with 
localised disease, but this practice is declining. Significant 
side effects with ADT include loss of bone mass leading to 
osteoporosis, insulin resistance and cardiovascular morbid-
ity and are a concern in the oldest-old. Care should be taken 
when prescribing ADT for the elderly patients particularly in 
the setting if there is a history of myocardial infarction, car-
diac failure or stroke. Patients on ADT should be placed on 
supplements for bone health with the option of bisphospho-
nate or denosumab for prevention of osteoporotic skeletal 
event.

Active Surveillance or Watchful Waiting
Patients with low-risk disease options of either active sur-
veillance or watchful waiting are appropriate. In patients 
>85 years, watchful waiting rather than active surveillance 
may be more appropriate as it avoids the repeated schedule 
of investigations and avoidance of treatment. Watchful wait-
ing in this age group is also an option for intermediate- and 
high-risk disease.

Metastatic Prostate Cancer
Until very recently the standard of care for hormone naïve 
metastatic prostate cancer was ADT.  Current trials have 
addressed the question of the addition of chemotherapy and 
novel anti-androgen therapy (i.e. abiraterone) with improved 
survival outcomes [79, 88]. More research is needed on che-
mohormonal therapy in the oldest-old as the median age of 
these trials has been ≤67 years. The optimal sequencing of 
these therapies is subject to ongoing research.

In the setting of castrate-resistant metastatic prostate can-
cer, options include docetaxel chemotherapy, enzalutamide 
or abiraterone as first-line therapy with cabazitaxel used as 
second-line chemotherapy. Increased toxicities and dose 
reduction have been reported in men ≥75 years [30].

RT is the primary treatment modality for palliation of 
painful bone metastases, and effective palliation can be 
achieved with a single fraction of RT [89, 90]. Another 
option is radium 223 (Ra-223) which has been shown to 
decrease incidence of skeletal-related events and improve 
survival in patients with widespread bone disease [91].

 Lung Cancer

The incidence of lung cancer increases linearly with age and 
peaks in the 70–80-year-old age group in both men and 
women [92, 93]. A high proportion of cases (14%) occur in 

20 Cancer in the Very Elderly and Management



182

octogenarians and currently the numbers of very elderly 
patients with lung cancer diagnoses are increasing [94]. 
Non-small cell lung cancer (NSCLC) accounts for approxi-
mately 90% of >80 years group with the remainder primary 
small cell lung cancer (SCLC) [94]. In general, patients aged 
over 75 years are more likely to present with early-stage dis-
ease, presumably as they are more likely to present for medi-
cal assessment than younger counterparts [95].

Evidence suggests that a significant proportion of very 
elderly patients are less likely to receive standard treatment 
than younger patients [95, 96]. Survival outcomes are poorer 
for patients aged over 80 for all stages of disease even 
accounting for demographic subgroups and differences in 
expected longevity at different ages [94]. However outcomes 
for elderly patients (including those over 80) who undergo 
standard therapy such as surgery, RT or chemotherapy were 
comparable to younger cohorts [94, 96–98]. Evidence indi-
cates elderly patients may be denied potentially beneficial 
therapy based solely on chronological age and clinician bias 
or unproven assumptions about the toxicity of various treat-
ment modalities [97, 99, 100]. On an individual patient level, 
the treatment for lung cancer in the very elderly should 
depend on a thorough multidisciplinary assessment of all 
patient and tumour characteristics, molecular subtype, stage 
of disease, performance status and cardiopulmonary func-
tion. International expert consensus guidelines also recom-
mend that this should be combined with the use of CGA-based 
approach as CGA can add valuable clinical information to 
guide management, such as estimation of life expectancy and 
undetected health problems [28, 101, 102].

 Stereotactic Radiation Therapy
For elderly patients with early-stage NSCLC, surgical resec-
tion with lobectomy remains the standard of care and pro-
vides the best chance of long-term survival and cure 
[102–104]. However many patients, particularly those aged 
over 85, do not undergo surgery as they are deemed medi-
cally inoperable due to comorbidities and/or poor pulmonary 
function or as a result of patient refusal [102, 105]. 
Conventional RT is an alternative to surgery and offers a 
modest magnitude of benefit in terms of overall survival as 
compared to no treatment. However long-term outcomes 
with conventional treatment in the elderly remain poor and 
the majority of patients ultimately die of metastatic disease 
rather than due to comorbid conditions [106–108].

SBRT has emerged as an alternative curative treatment 
option for elderly patients with early-stage disease who are 
not appropriate for surgery [102]. SBRT has dramatically 
increased the proportion of elderly patients with early-stage 
NSCLC who can be treated with curative intent [109–111]. 
Local control rates with SBRT are approximately 90% as 
opposed to <50% with conventional RT [85]. Severe pneu-
monitis rates are low at 3% as compared to 13–37% for con-

ventional RT [112, 113]. The only randomised phase III 
trials comparing SABR with surgery in medically operable 
patients with stage I NSCLC (STARS and ROSEL) closed 
early due to slow accrual. Pooled analysis of the data from 
both of these trials suggested a statistically superior survival 
rate for those treated with SBRT [114]. However in light of 
the small sample size and short follow-up and the reduced 
risk of treatment-related death in those treated with SBRT, 
this interpretation remains controversial [114]. A retrospec-
tive analysis of outcomes of SBRT in a series of 20 patients 
aged over 85  years with stage Ι NSCLC compared with 
patients younger than 85 years found overall SBRT was well 
tolerated and feasible in the older group and efficacy was 
comparable to that of the younger cohort although increased 
radiation pneumonitis rates were reported in the older group 
[115]. A small mono-institutional study on SBRT in 19 
nonagenarians reported no grade 3 or higher toxicity and 
2 years overall survival of 47.8% [116].

A large population-based study of treatment patterns and 
survival for early-stage lung cancer in the elderly in the 
Netherlands demonstrated the median survival of all 4605 
patients increased by 8 months, and survival improvements 
were seen in patients undergoing both RT (EBRT or SBRT) 
and surgery [111]. Thus international expert guidelines also 
recommend that elderly patients with early-stage lung cancer 
and good functional status should not be denied surgery on 
the basis of chronological age and should also be referred to 
a radiation oncologist for evaluation of SBRT as an alterna-
tive treatment option [102].

 Targeted Drug Therapies in Non-small Cell  
Lung Cancer
Several trials have demonstrated that single- or double-agent 
cytotoxic chemotherapy may provide improved clinical out-
comes for older patients with NSCLC [117–120]. However, 
in patients aged 85 and over, data is limited, and the potential 
safety and toxicity concerns are significant in this popula-
tion, even in those with a robust functional status.

In the last decade, rapid advances in the characterisation 
of the molecular pathogenesis of NSCLC have revealed sev-
eral driver mutations that have yielded new treatment options 
[102, 121]. Of particular interest in the elderly are epidermal 
growth factor receptor (EGFR)-targeted drug therapies, 
which have emerged as attractive alternatives to standard 
cytotoxic chemotherapy. EGFR mutation-positive NSCLC 
comprise 10–15% of NSCLC and typically occur in a subset 
of patients with no history of smoking and more common in 
females and/or of Asian ethnicity. Positive testing for this 
characteristics mutation confers a better prognosis and high 
response rate to EGFR tyrosine kinase inhibitors as initial 
therapy (such as erlotinib and gefitinib) [122]. Evidence 
from several key phase II trials suggests these drugs are well 
tolerated in the elderly and offer significant improvements in 
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clinical outcomes in patients with the mutation [123–125]. 
None of the aforementioned trials included patients over 
85 years old, and similarly of the 19 trials meeting inclusion 
criteria of a recent Cochrane review of randomised trials of 
erlotinib versus vinorelbine, only two included patients over 
70 and up to the age of 90 [126]. Nevertheless, in carefully 
selected very elderly patients with EGFR mutations, it is rea-
sonable to consider EGFR-targeted therapy as first-line treat-
ment [102].

 Colorectal Cancer

The median age of colorectal cancer (CRC) is increasing and 
currently stands at 71  years with 8% being diagnosed in 
patients >85 years old [127]. The principals of management 
in the elderly are the same as younger patients with the only 
curative option of treating localised disease being surgical 
resection. Surgical methods for colon cancer can be laparo-
scopic or open and is dependent on the experience of the 
surgeon and appropriate patient selection. Careful consider-
ation of factors in the very elderly of not only co-morbidities 
and functional status but the ability to adequately manage a 
stoma and social supports need to be factored before embark-
ing on primary surgery.

Locally advanced rectal cancer is managed with multimo-
dality therapy which includes surgery and chemoradiother-
apy. Low-lying tumours undergo abdominoperineal resection 
resulting in permanent colostomy. Treatment-related compli-
cations and mortality increase with age with reported mortal-
ity rates as high as 29% in patients >85 years, and this can 
occur up to 6 months following the surgical procedure and 
hence may not be adequately captured in outcome reporting 
[128]. The impact of neoadjuvant treatment on mortality is 
unclear. If following comprehensive assessment, an elderly 
patient is deemed unfit for surgical management, then a num-
ber of palliative surgical and RT approaches are available 
which include stenting to prevent obstruction and short- 
course EBRT alone or in combination with single line source 
intraluminal HDR brachytherapy. Combination of HDR- 
brachytherapy with external beam have reported higher 
response rates with minimal toxicity and decreased treat-
ment time [129, 130]. Early T1 rectal cancer can be managed 
with transanal endoscopic microsurgery which is associated 
with lower morbidity or following a short course of RT to 
downstage; however it is unlikely that very elderly patients 
would present with early-stage disease [131].

 Role of Chemotherapy

Adjuvant chemotherapy is an integral component of man-
agement in high-risk CRC with the greatest benefit demon-

strated in patients with nodal disease (stage III). The risk of 
recurrence is highest in the first 3 years following surgery. 
Therefore, adjuvant treatment should be considered for any-
one with a life expectancy that exceeds that time frame, typi-
cally at least ≥5 years. There are a number of chemotherapy 
regimens in the adjuvant setting that have shown to improve 
overall survival in phase III trials. The main randomised tri-
als have excluded patients >75 years with one trial with the 
maximum age of 83 years [132, 133]. The most commonly 
used protocols are XELOX (capecitabine and oxaliplatin) 
and modified FOLFOX (leucovorin, fluorouracil, oxalipla-
tin) chemotherapy. There is controversy over the use of 
oxaliplatin in patients >70 years, and a reasonable alternative 
is capecitabine monotherapy or fluorouracil-based (FU/LV) 
chemotherapy [134, 135]. The safety and efficacy of these 
regimens in the very elderly is poorly understood with no 
studies in patients ≥85 years. Results of chemotherapy out-
comes in older patients have often pooled analysis into 
≥70  years and therefore difficult to determine benefit in 
≥85 years [136–138]. Similar issues are encountered when 
addressing toxicity in the elderly.

 Metastatic Colorectal Cancer

There are a number of meta-analysis in metastatic CRC that 
have shown similar efficacy in elderly patients compared to 
younger patients. Age-based pooled analysis of randomised 
trials that compared fluorouracil-based to observation 
showed no difference in response to chemotherapy based on 
age [136]. In the pooled results by age,  <2% of patients 
were  >80  years of age so the true benefit in very elderly 
remains unanswered. The most common site of metastases in 
CRC is the liver, and elderly patients are increasingly receiv-
ing treatment strategies that were once only considered in 
younger patients. A large international cohort study of 
patients with CRC liver metastases and >70 years of age who 
received surgical management of the liver disease were com-
pared to a younger cohort. The 3-year overall survival was 
similar across all age groups including >80 years of age with 
acceptable morbidity rates [139].

 Summary

The burden of cancer in the ageing population has increased 
considerably and will continue to rise dramatically in the 
future posing a unique global healthcare challenge. The 
oldest- old pose a particular challenge as very little high-
level evidence exists to guide management. There is also an 
increasing need for an evidence-based personalised 
approach as chronological age is no longer accepted as a 
surrogate for functional status and should not be the sole 
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determinant of cancer management. Instead, a more 
detailed process of evaluating individual patients’ fitness 
for treatment is required. In particular the use of a CGA-
based approach with multidisciplinary input from geriatri-
cians and allied health professionals will be key to ensuring 
very elderly cancer patients receive high-quality appropri-
ate care.
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Geriatric Skin and Dermatosis

Derek Davies

 Introduction

The oldest old (>85 years) are the fastest-growing segment 
of the world’s population. Skin disorders have a high impact 
on the elderly and these include pruritus, ulceration, bacte-
rial infections and fungal disease among others. Chronic itch 
is a common problem in older patients and is associated with 
significant morbidity. Seborrhoeic dermatitis occurs with 
greater frequency in the elderly population [1]. Xerosis 
refers to dry rough skin and is seen in more than 50% of 
elderly patients [2]. Bullous pemphigoid mainly affects older 
people, with onset usually in the 70s. Incidence rises sub-
stantially to 150–330 per one million people per year in those 
older than 80 years [3]. Bacterial, viral and fungal infections 
may occur commonly in the aged population.

The incidence of skin cancer increases significantly with 
age. Eighty per cent of non-melanoma skin cancers (NMSCs) 
occur in people aged 60 years and older [4], and this appears 
to be mostly related to cumulative exposure to ultraviolet 
radiation. The incidence of melanoma in patients older than 
65 years is up to 10 times higher than in patients younger 
than 40  years, reaching 100 cases per 100,000  in high- 
incidence regions of Australia [4, 5].

 Selected Skin Conditions

 Pathophysiology

Skin ages through both intrinsic and extrinsic factors. The 
intrinsic functional decline of skin progresses at a geneti-
cally determined pace [6] and is compounded by chronic 
extrinsic insults predominantly ultraviolet radiation (photo- 
ageing). Accumulation of reactive oxygen species leads to 
cellular damage, induction of metalloproteinases, reduced 

expression of procollagen-1 and increased levels of degraded 
collagen [7]. There is a reduction in the number of melano-
cytes, Langerhans cells [8] and Merkel cells in the epider-
mis. In the dermis there is reduction in fibroblasts [9], nerve 
receptors, vasculature and appendageal structures [8]. The 
cumulative effects of these changes result in an elderly skin 
that is thinned with a diminished blood supply, reduction in 
elasticity, impaired barrier function, reduced immune func-
tion and reduced wound healing [10]. This combination 
results in increased susceptibility to multiple dermatoses and 
skin neoplasms.

 Pruritus

Pruritus may result in poor sleep patterns, impaired concen-
tration, agitation and depression [11–14]. In severe cases 
pruritus causes as much discomfort as chronic pain [2]. 
Pruritus may present with or without rash. Pruritus without 
rash may be caused by xerosis or be due to systemic condi-
tions [15] (Box. 21.1).

 Evaluation

The workup for elderly patients presenting with pruritus 
without rash should include a thorough medical history, full 
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Box. 21.1 Systemic Conditions Associated with Chronic 
Pruritus
Chronic kidney disease (uremic pruritus), hepatobili-
ary disease (cholestatic pruritus), iron deficiency, 
hypothyroidism, diabetes mellitus (causing neuro-
pathic itch), neoplastic disease, particularly lymphoma 
and other haematologic malignancies and less com-
monly solid organ malignancies such as renal or lung 
cancer.
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blood count with film, creatinine level, liver function tests, 
bile salts, thyroid function tests, fasting blood sugar levels, 
HIV serology and thorough examination for adenopathy. 
Further specialised tests and imaging can be conducted if a 
cause is not found. In the aging population, polypharmacy is 
also a risk factor for drug-related itch; however in these 
cases, itch is usually associated with generalized rash. The 
most common aetiological agents are calcium channel block-
ers, thiazides and codeine [8]. Drug eruptions usually occur 
within weeks of commencing a drug but may occur after the 
patient has been on the medication for months. Drug-induced 
itch may persist for several weeks or even months following 
cessation of the suspect medication. Those patients present-
ing with pruritus and a rash may have an identifiable derma-
tologic cause such as xerosis with asteatotic dermatitis, 
seborrhoeic dermatitis, contact dermatitis, discoid eczema, 
scabies or bullous pemphigoid. Xerosis is the most common 
cause of pruritus in the elderly population [10, 16].

Treatment
Treatment of pruritus should be aimed at the underlying con-
dition whether there is specific dermatologic cause or sys-
temic cause. Most patients will benefit from general measures 
including topical moisturisers applied liberally three times 
daily. Moisturisers containing 10% urea are particularly 
effective as urea helps bind moisture to the skin. Patients 
should avoid all soap products and use a soap substitute 
when bathing. Bathing should be limited to one short shower 
or bath daily using tepid water, and a moisturiser should be 
applied directly after bathing prior to gently towel drying. 
Topical antipruritic agents such as 0.5% menthol, 0.5% phe-
nol and 0.5% camphor can be added to moisturisers such as 
sorbolene to provide a cooling effect and can be helpful in 
some cases. Second-line treatment usually consists of a mod-
erately potent topical steroid in an ointment base applied 
daily after bathing and after the application of a moisturiser. 
Topical steroid can be used daily for 2–4  weeks; however 
prolonged use will result in steroid effects such as atrophy 
and purpura particularly in the elderly skin [17]. Once the 
pruritus is controlled, weekend application of topical steroid 
with ongoing use of moisturisers may be required to main-
tain remission [18]. Systemic treatments including sedating 
antihistamines are helpful for patients experiencing noctur-
nal itch. Low doses are required in the elderly to avoid exces-
sive drowsiness. The selective norepinephrine reuptake 
inhibitor, mirtazapine, has been shown to be effective in 
patients with chronic pruritus, as have tricyclic antidepres-
sants; however drowsiness and anticholinergic side effects 
may be problematic with elderly patients. Other agents have 
been trialled with varying success including naltrexone, gab-
apentin and aprepitant [19, 20]. Phototherapy, particularly 
narrowband UVB, can be a very effective treatment; how-
ever access to this treatment may be limited.

 Xerosis and Asteatotic Dermatitis

Intrinsic changes in barrier and lipid content, use of soaps 
and detergents, prolonged or frequent bathing in hot water 
and overuse of heaters and air conditioners contribute to 
xerosis [21]. Xerosis may or may not be associated with 
pruritus but is a common cause of pruritus. Asteatotic 
eczema is the dermatitis that is caused by xerosis and pres-
ents as erythematous diffuse plaques with fine scale, fre-
quently on the legs (Fig.  21.1). It is the most common 
eczematous condition of the elderly [22]. Generalised and 
refractory xerosis in the elderly can occur as a paraneoplas-
tic syndrome, and these patients should be investigated for 
lymphoma [23].

Treatment
Treatment of xerosis and asteatotic dermatitis are the same 
and include the liberal use of moisturisers applied three times 
a day, soap avoidance and tepid bathing [24]. Less greasy 
moisturisers such as 10% urea in sorbolene cream may be 
preferred during the day, and a thicker paraffin-based emol-
lient ointment can be used at night. Medium potency topical 
steroids may also be needed initially. Xerosis and asteatotic 
eczema are also aggravated by low ambient humidity and are 
more common during winter.

Fig. 21.1 Xerosis and mild asteatotic dermatitis on the lower leg
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 Seborrhoeic Dermatitis

Seborrhoeic dermatitis is thought to be due to an aberrant 
host response to Malassezia yeasts. It presents as scaly flakes 
on an erythematous base in the scalp, forehead, eyebrows, 
along the nasolabial folds and melolabial folds as well as the 
central chest and groin. It can cause localised pruritus and 
may be associated with anxiety [25]. It may be seen with 
increasing frequency in Parkinson’s disease [26] and after 
stroke. Loss of independence in activities of daily living is 
also a risk factor for seborrheic dermatitis [1].

Treatment
Treatment consists of topical antifungal agents such as anti-
fungal shampoos for the scalp and topical azole containing 
creams for the skin. Topical calcineurin inhibitors such as 
topical tacrolimus can also be useful as they may signifi-
cantly improve the pruritus which may be associated with 
seborrhoeic dermatitis. Urea-containing moisturisers are 
also beneficial.

 Venous Dermatitis and Venous Ulcers

Venous eczema is part of a spectrum of disease caused by 
venous incompetence that affects around 20% of people over 
70  years of age [27]. Early signs of venous insufficiency 
include lower leg oedema, hyperpigmentation (due to hae-
mosiderin deposition) and venous eczema. Initial symptoms 
of venous insufficiency include aching, discomfort and pruri-
tus. Venous eczema, also known as stasis dermatitis or hypo-
static eczema, presents as an erythematous, scaling rash on 
the lower legs which may develop crusting, oozing and ero-
sions caused by scratching [28]. Later signs of venous insuf-
ficiency include lipodermatosclerosis and venous ulcers. 
Lipodermatosclerosis describes the fibrotic skin changes of 
the lower leg eventually resulting in an inverted champagne 
bottle appearance (Fig. 21.2). Venous ulcers occur below the 
knee and commonly on the medial ankle and medial lower 
leg. Worsening eczema of the lower legs and venous ulcer-
ation are subject to secondary bacterial infection.

Treatment
Venous eczema is treated initially with soap avoidance, use 
of moisturisers and moderately potent topical steroids often 
in combination with wet dressings until the eczema settles. 
Preventative measures are then used comprising of compres-
sion stockings worn during waking hours and moisturiser 
applied at night. Higher compression results in improved 
venous return; however lighter (Class I) compression may be 
more practical for some patients.

Venous ulcers are often treated with multilayered com-
pression bandaging systems [29] consisting of a non-stick 

wound contact layer, a padded bandage, a compression  
bandage and a flexible cohesive bandage to hold the com-
pression in place. The bandages are changed weekly or more 
frequently if there is significant exudate. Compression 
should not be used if there is concomitant significant arterial 
insufficiency. If intensive compression such as multilayered 
compression bandage systems is not effective, more defini-
tive treatment of venous insufficiency can be done by 
ultrasound- guided sclerotherapy and other ambulatory tech-
niques such as endovenous ablation. These minimally inva-
sive procedures have the advantage in the elderly of not 
requiring a general anaesthetic.

 Problems Caused by Skin Fragility

In elderly patients skin fragility is a progressive problem due 
to declining cutaneous mechanical protection, reduced bar-
rier function, reduced wound healing, decreased production 
of natural moisturising factors and diminishing cell replace-
ment [10]. This leads to skin that is weaker and more subject 
to the effects of mechanical trauma and chemical irritation. 
This results in susceptibility to skin tears due to shearing 
forces, decubitus ulcers due to pressure and immobility and 
irritant contact dermatitis (particularly incontinence- 
associated dermatitis) due to barrier impairment.

Dryness of the skin exacerbates the effects of friction. 
Eighty per cent of skin tears are seen on the arms and the 

Fig. 21.2 Lipodermatosclerosis of the lower leg. (Reproduced with 
permission from Orange Dermatology)
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dorsum of the hands [10]. Lower legs are another common 
location. Skin tears can be painful, can be a portal for infec-
tion and can become chronic ulcers. Reduction of friction 
and trauma are the keys to prevention of skin tears and trau-
matic ulceration.

Treatment
Xerosis should be addressed to reduce friction. Use of mois-
turisers containing humectants is effective in reducing dry 
skin and enhancing skin barrier function [10]. Emollients 
such as petrolatum are also effective at reducing the effects 
of friction and have the added benefit of providing a barrier 
function to reduce the risk of irritant dermatitis. Other mea-
sures to prevent skin tears include using padded coverings on 
bed rails, wheelchair arms and legs supports and education 
of patients and carers on the risk of skin tear prevention [30]. 
It is important that staff comply with appropriate lift and 
transfer techniques.

If skin tears occur, treatment consists of cleansing with 
saline, re-approximation of the skin over the wound and use 
of a silicone dressing or dressings such as Vaseline impreg-
nated gauze. Sticking plasters should not be applied directly 
to the skin as this can exacerbate skin tears. Dressings can be 
held in place with bandages that do not adhere to the skin 
such as flexible cohesive bandage or a tubular bandage.

Poorer vascular supply of the skin and immobility of aged 
patients leads to increased susceptibility to decubitus ulcers. 
Moisturisers will help by reducing friction, and barrier 
creams assist by reducing the effects of irritants; however 
appropriate pressure relief is the main preventative measure 
for pressure ulcers.

Irritant contact dermatitis, particularly incontinence- 
associated dermatitis, is exacerbated by reduced mobility 
and reduced skin barrier function. Although the incidence of 
allergic contact dermatitis does not increase with age, irritant 
contact dermatitis is more common in the elderly. Dry skin, 
which is characterized by a decreased lipid content and a 
delayed reconstitution of the epidermal barrier after skin irri-
tation, is a significant problem in the aged population con-
tributing to the development of irritant contact dermatitis 
[31]. Treatment involves avoidance of topical irritants, gentle 
cleansing of affected areas and a mild topical steroid to 
reduce inflammation combined with a topical antifungal 
agent to treat superimposed candidiasis. Prevention involves 
the regular use of barrier creams such as those containing 
zinc oxide and dimethicone.

 Bullous Pemphigoid

It is an autoimmune bullous disease induced by the binding of 
IgG autoantibodies to target antigens of the basement mem-
brane. Bullous pemphigoid may present with an eczematous 

eruption 12 months before developing bullae. Alternatively, 
bullae may develop as the initial presentation. Bullae are 
tense and may become generalised. Mucous membranes are 
not commonly involved [16]. The disease can be diagnosed 
on punch biopsy through the edge of the blister and biopsy of 
perilesional skin for immunofluorescence.

Treatment
Treatment consists of topical steroids, oral steroids and often 
immunosuppressive agents such as methotrexate or myco-
phenolate mofetil. Old age, widespread disease and high 
doses of oral corticosteroids are risk factors associated with 
poor prognosis [3].

 Infections

Abnormalities with skin barrier function and predisposition 
to skin tears and ulceration lead to an increased risk infection 
with Staphylococcus and Streptococcus. An increase in viral 
infection is predominantly due to reactivation of varicella 
zoster virus commonly called shingles. The main morbidity 
associated with shingles in elderly patients is postherpetic 
neuralgia which can be severe.

Treatment
Prompt diagnosis and commencement of valacyclovir or fam-
ciclovir help to reduce postherpetic neuralgia, and the intro-
duction of regular paracetamol, nonsteroid anti- inflammatory 
drugs and if needed pregabalin will assist with the pain asso-
ciated with the active shingles and postherpetic neuralgia. 
Use of the zoster vaccine is a preventative strategy to reduce 
morbidity associated with shingles [32]. Reactivation of her-
pes simplex virus (HSV) can be common in the elderly and is 
responsive to acyclovir and similar medications.

 Fungal Infections
Onychomycosis (fungal infection of the nails) is commonly 
seen in the geriatric population and is often seen with tinea 
pedis. This is caused by dermatophytes. A fungal scraping of 
the material under the toenail allows for microscopy and cul-
ture of the organisms.

Treatment
Treatment is not essential; however if it is associated with 
chronic paronychia, then agents such as fluconazole, itracon-
azole and terbinafine can be used.

 Candidiasis
Candidiasis is another common problem particularly associ-
ated with incontinence-associated dermatitis. Candidiasis 
more commonly presents in intertriginous skin where 
warmth and moisture promote the growth of candida.
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Treatment
Topical antifungal azole creams in combination with mild 
topical steroids are useful followed by the use of barrier 
creams such as Bepanthen to help prevent recurrence; how-
ever recurrences are common [16].

 Neoplasms

 Benign Lesions
Benign lesions such as seborrhoeic keratoses, skin tags 
(fibroepitheliomas), cherry angiomas (Campbell de Morgan 
spots) and benign lentiginous proliferations are all more 
common in the elderly population.

Seborrhoeic keratoses are also referred to as seborrhoeic 
warts. They are variable in colour and size. They present as 
light tan to dark brown papules and plaques. Numbers 
increase with age. They do not develop into cancer. 
Seborrhoeic keratoses are the most common benign lesions 
in the elderly [16]. On the lower legs, they may present as 
white well-circumscribed small papules with a stuck on 
appearance referred to as stucco keratosis (Fig.  21.3). 
Individual seborrhoeic keratoses which change significantly 
may require biopsy to exclude a collision lesion where an 
unrelated malignant tumour arises within or beside a sebor-
rhoeic keratosis.

Treatment
There is usually no need to treat seborrhoeic keratoses; how-
ever at times they may cause pruritus in which case regular 
use of moisturisers and a moderately potent topical steroid 
can be helpful. Cryotherapy or curettage is helpful for persis-
tently pruritic lesions.

Skin tags (fibroepitheliomas) are common in the elderly 
population. They occur around skin folds particularly the 

neck, axillae and sub-mammary region. They can become 
painful and tender if chafed on clothing and can be removed 
by snip excision under local anaesthetic.

Campbell de Morgan spots are small cherry angiomas 
which are seen as bright red or purple papules and are of 
cosmetic concern only.

Benign lentigines which may present as irregular macular 
pigmentation in sun-exposed areas are also more common in 
the elderly population and may be confused with lentigo 
maligna melanomas.

As the number of lentigines increase with age, the number 
of benign melanocytic nevi decrease after the fourth decade 
of life, and elderly patients usually present with few, mainly 
banal intradermal nevi [4].

 Malignant Neoplasia
The most common skin cancers in the elderly are basal cell 
carcinomas (BCC), squamous cell carcinoma (SCC) and 
actinic keratoses (AK) which are a precursor to 
SCC. Malignant melanoma accounts for the greatest number 
of skin cancer-related deaths in the elderly. Rarer tumours 
such as Merkel cell carcinoma and angiosarcoma also have 
increased incidence in the elderly population.

Basal cell carcinoma is the most common type of skin 
cancer. BCCs are usually located on sun-exposed areas. 
BCCs are not painful or tender, but bleeding is reported by 
elderly patients in up to 37% of cases [33]. BCCs tend to 
ulcerate centrally as they enlarge. Basal cell carcinomas are 
classified as superficial, nodular, morphoeic/infiltrative and 
basosquamous. Superficial BCC tumours are limited to the 
superficial dermis and present as an erythematous patch with 
a faint pearly edge when the skin is stretched. Nodular BCCs 
present as a pink or skin-coloured, dome-shaped papule or 
nodule with a pearly appearance (Fig. 21.4). Morphoeic and 
infiltrative BCCs can have a sclerotic or scar-like appearance 
and are poorly defined clinically. Basosquamous tumours 
have features of both basal and squamous cell carcinomas. 
BCCs rarely metastasize [34] although basosquamous BCCs 
have greater propensity to do so [35].

Squamous cell carcinoma is the second most common 
kind of skin cancer [4]. Although curable when treated early, 
it has the potential to metastasize. A precursor to squamous 
cell carcinoma is the actinic keratosis. Histologically AKs 
show partial-thickness epidermal dysplasia. It is estimated 
that the risk of progression of actinic keratoses to invasive 
squamous cell carcinoma is approximately 8% taken as an 
average among multiple studies; however this range varies 
considerably [36] and may be lower in practice. Actinic kera-
toses are common and appear as scaly pink or erythematous 
papules, most commonly, on the face, ears, neck and dorsum 
of the hands and forearms (Fig. 21.5).

Squamous cell carcinoma in situ, also known as Bowen’s 
disease, is defined by full-thickness epidermal dysplasia Fig. 21.3 Seborrhoeic keratoses on the back
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(Fig. 21.6). It is common on the lower legs of the elderly. 
Risk of invasive transformation is approximately 5% [37].

Invasive squamous cell carcinoma clinically appears as a 
non-healing keratotic or wart-like growth. More aggressive 
tumours are classically thicker and larger in diameter, have 

perineural invasion, are less well differentiated and more 
likely to metastasize (Fig. 21.7). Tenderness is more com-
monly reported with SCC (40%) [4].

Treatment
Treatment of NMSC depends on subtype. AKs, SCC in situ 
and superficial BCCs can be treated with a variety of non- 
surgical methods [38] including fluorouracil cream, imiqui-
mod cream, cryotherapy, photodynamic therapy and 
curettage. Invasive SCCs and larger BCCs are effectively 
treated by standard excision. When these tumours are located 
on the face, scalp and ears or if they are large or recurrent, 
Mohs micrographic excision may be preferred. Mohs sur-
gery allows for the preservation of normal tissue and com-
plete resection of the tumour. The Mohs procedure is 
typically performed under local anaesthesia which is more 
suitable for elderly patients who may not tolerate greater 
sedation [39]. Radiotherapy is an another treatment option 
which does not require a general anaesthetic or sedation. 
Radiotherapy regimes can be specifically modified to suit the 
needs of elderly patients [40, 41].

Melanoma is an aggressive disease and accounts for the 
greatest skin cancer-related mortality in the elderly [39]. 
Current understanding of melanoma characterises the disease 
on the molecular level according to specific mutations such as 
BRAF, NRAS and KIT [42]. Oncogenic BRAF mutations are 
present in approximately 40–50% of patients with metastatic 
melanoma [43]. NRAS mutations occur in approximately 

Fig. 21.4 Nodular BCC

Fig. 21.5 Actinic keratoses on the scalp

Fig. 21.6 SCC in situ on the arm (Reproduced with permission from 
Orange Dermatology)

Fig. 21.7 SCC on the leg
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15% of cutaneous melanomas and have been associated with 
worse patient outcomes [44]. Melanomas with NRAS muta-
tions tend to be thicker and have a higher mitotic rate [45]. 
These findings allow for more specific classification and have 
led to the development of targeted therapies showing signifi-
cantly better outcomes compared to traditional chemotherapy. 
For example, the combination of BRAF and MEK inhibitors 
achieves response rates of 70%, with progression-free sur-
vival of approximately 10 months [46]. Another new approach 
is immunotherapy in the form of immune checkpoint inhibi-
tion of CTLA-4 and PD-1 which provide other treatment 
options for patients with metastatic melanoma [47].

The common clinical subtypes of melanoma are lentigo 
maligna (Hutchinson’s melanotic freckle), superficial spread-
ing melanoma and nodular melanoma. Prognostic indicators 
of melanoma include Breslow thickness, mitotic rate and 
ulceration. The American Joint Committee on Cancer TNM 
staging guidelines are then applied to further determine prog-
nosis depending on nodal or distant metastases.

The lentigo maligna (LM) subtype is confined to the epi-
dermis and is a form of in situ melanoma. Lentigo maligna is 
referred to as lentigo maligna melanoma (LMM) when it 
penetrates the basement membrane and invades the dermis 
(Fig. 21.8). This change may be heralded by induration or 
nodularity developing within a LM.  Lentigo maligna and 
LMM are particularly more common in the elderly popula-
tion. They are most common after the seventh decade. LMM 
represents between 4% and 15% of all malignant melanomas 
[48]. They occur in chronically sun-exposed areas and  
present as flat, slowly enlarging irregularly shaped tan to 
black macules. LM often have significant subclinical spread.

The differential diagnoses of lentigo maligna include 
solar lentigo, flat seborrheic keratosis, lichen planus-like 

keratosis and pigmented actinic keratosis [49]. The rate of 
transformation of LM to LMM is not definitively determined 
[50], but the lifetime risk of conversion has been reported to 
be as low as 5% and as high as 50% [51].

Treatment
Although the risk of invasive melanoma developing within 
LM is not well defined and progression to invasive disease 
may be slow, treatment is usually recommended because 
LMM is potentially lethal, whereas LM is curable if removed 
while still in situ. LM frequently involves the face near criti-
cal anatomical structures and clinical management can be 
challenging [52]. Complete surgical excision is the recom-
mended treatment for LM; however due to the location, size 
and advanced age of patients, surgery is not always advis-
able. As a result, less invasive treatment modalities can be 
considered. Radiotherapy has demonstrated recurrence rates 
of up to 31% and a mean recurrence rate of 11.5% with fol-
low- up durations of 1–96 months [50]. Multiple authors have 
concluded radiotherapy to be a safe, well-tolerated and effec-
tive treatment for LM [50, 52]. Topical imiquimod recur-
rence rates are up to 50% (mean 24.5%), with follow-up 
durations of 2–49 months [50], and treatment regimens can 
be modified to suit the patient.

Studies report a lower survival rate among elderly versus 
younger persons with melanoma. Reasons affecting the poor 
outcome of melanoma in the elderly involve decreased 
patient awareness and reduced access to skin cancer screen-
ing; therefore opportunistic skin cancer screening should be 
fostered in this age group [4].

Fig. 21.8 Lentigo maligna melanoma (Reproduced with permission 
from Orange Dermatology)

Clinical Relevance
Chronic environmental factors, particularly ultraviolet 
radiation, lead to increased numbers of skin cancers. 
Deterioration of mechanical strength of the skin results 
in significant trauma with minimal insult.

Reduction in barrier function, impaired circulation and 
immunosenescence contribute to xerosis, pruritus, irritant 
dermatitis, infection and bullous pemphigoid. Xerosis is 
the most common cause of pruritus in the elderly popula-
tion. Polypharmacy leads to more drug rashes.

Basal cell carcinoma is the most common type of 
skin cancer.

The lentigo maligna subtype of melanoma is par-
ticularly more common in the elderly population. They 
occur in chronically sun-exposed areas and present as 
flat, slowly enlarging irregularly shaped tan to black 
macules. Studies report a lower survival rate among 
elderly versus younger persons with melanoma.

Reduced patient awareness in the elderly may delay 
presentation which in turn affects morbidity and mor-
tality rates in this population subgroup.
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 Multiple Choice Questions

 1. The following are true of pruritus, except:
 A. Pruritus without rash is not caused by xerosis.
 B. Drug-induced itch may persist for several weeks or 

even months following cessation of the suspect 
medication.

 C. The most common aetiological agents causing pruri-
tus are calcium channel blockers, thiazides and 
codeine.

 D. Systemic treatments including sedating antihista-
mines are helpful for patients experiencing nocturnal 
itch.

 2. The following are true of malignant lentigo maligna, 
except:
 A. Lentigo maligna are most common after the seventh 

decade.
 B. They occur in chronically sun-exposed areas.
 C. Radiotherapy is a safe, well-tolerated and effective 

treatment modality.
 D. Topical imiquimod is the gold standard for treatment.

 3. The following are true of non-melanoma skin cancer, 
except:
 A. Merkel cell carcinomas are common in the elderly.
 B. Basal cell carcinomas rarely metastasize.
 C. Actinic keratoses are a precursor to squamous cell 

carcinoma.
 D. Morphoeic BCCs have a sclerotic or scar-like 

appearance.
 4. The following are true of pruritus, except:

 A. Xerosis is the most common cause of itch in elderly 
patients.

 B. Pruritus may occur as a paraneoplastic phenomenon.
 C. Severe pruritus causes as much discomfort as chronic 

pain.
 D. Drug-induced itch is usually not associated with rash.

Answers to MCQs
 1. A
 2. D
 3. A
 4. D
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Joints and Musculoskeletal Disorders

Nages Nagaratnam and Kujan Nagaratnam

 Introduction

With the increase in the life expectancy and ageing popula-
tion, the prevalence of arthritis will increase. In the United 
States, over half the older adults report joint pain [1]. The 
prevalence of musculoskeletal chronic conditions is high 
among the elderly, and it has been reported that 37 million 
Americans suffer from some form of arthritis [2]. With the 
rapid growth of the elderly population, the number of elderly 
with arthritis is expected to double to 41 million in the United 
States [1]. Estimates of arthritis in the 85+ group range from 
24% to 57% [3, 4]. In a study of 1029 unselected individuals 
aged 85+, the investigators found that bilateral hip, hand, and 
knee arthritis were common, followed by spondylosis [5]. 
Knee osteoarthritis and cervical spondylosis were the most 
common diagnosis [5].

 Joints

 Osteoarthritis

In 2005, 27 million adults, more than 10% of the US popula-
tion, had osteoarthritis [6]. In a study of 105 community-
dwelling elderly aged 85 and over, 57% had musculoskeletal 
pain, 18% osteoarthritis and 1% rheumatoid arthritis [7]. The 
incidence may vary depending on the criteria used, clinical 
or radiological. In another study the prevalence of radiologi-
cal osteoarthritis increased with age; the highest was for cer-
vical spine for both men and women, followed by lumber 
spine and distal interphalangeal joints [8]. Prevalence 
increases to 10% of men and 20% of women between ages 
45 and 60 years and to more than 50% in women over the age 
of 85 years [9]. About 15% of Australians have self-reported 

arthritis (about three million), and OA accounts for most of 
them [10, 11].

 Pathophysiology

OA was considered to be a non-inflammatory condition, but 
now it is evident that this is not so [12], and there is evidence 
linking local inflammation with pain measured as synovitis/
effusion [12]. The histological changes in the synovium in 
OA are suggestive of an ‘inflammatory’ synovitis, and the 
synovial reaction can result in formation and release of cyto-
kines and chemokines [13] causing joint damage through 
alarmins [14]. Distinct risk factors such as age, obesity and 
joint injury associated with definite subsets of OA operated 
through specific pathogenic pathways are being considered 
by researchers [14]. One of the few modifiable risk factors 
for osteoarthritis is obesity [15].

 Pathogenesis

Currently there is increasing realization that OA affects not 
only the cartilage but all the joint tissues [13]. These include 
the synovium [13, 14], meniscal pathology [12], bone mar-
row lesions [16] and subchondral bone. MRI-based studies 
have significantly improved our understanding of the patho-
genesis of OA.  In the pathogenesis of OA, there has been 
considerable interest in the role of bone [17] and bone mar-
row lesions (BML), and they are an important source of OA 
symptoms and implicated in the causation and pathogenesis 
of the disease [18–20]. Several bone tissue abnormalities 
such as bone marrow necrosis and fibrosis together with 
necrotic and remodelled trabeculae are included with BMLs 
[9] and histologically microfracture or bone damage [21]. 
Furthermore bone mineral density (BMD) is significantly 
increased with BML locations [15]. BMLs are associated 
with pain [18, 22, 23, 24], malalignment [25] and compart-
ment-specific joint space degeneration [15, 25, 26] predic-
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tive of cartilage loss [19, 27] and predicting progression on 
radiographs [25, 28]. On T2-weighted fat-suppressed images, 
they are detected as high-intensity regions [22]. Individuals 
with a very high risk for compartment-specific OA progres-
sion can be identified using BML lesions on MRI [29].

 Clinical Manifestations

In a study of OA in the elderly, although there was correla-
tion between clinical and radiological evidence, often clini-
cal signs were present without radiological evidence. On the 
other hand, moderate to severe radiological changes were 
present without clinical signs [30]. In the early stages, OA is 
asymptomatic. The nodal form presents as Heberden’s and 
Bouchard’s nodes in the distal and proximal interphalangeal 
joints. The first carpometacarpal phalangeal and first meta-
tarsal phalangeal joints are primarily involved. A subset of 
primary osteoarthritis is erosive inflammatory OA character-
ized by rapid destructive OA of the shoulders and less often 
knees in the elderly. It is painful and is associated with osteo-
porosis of the hands and erosions.

Involvement of the carpometacarpal joint of the thumb 
gives rise to restricted joint movement with compensatory 
hyper-extensibility of the metacarpophalangeal joint. There 
is also a subluxation at the carpometacarpal joint causing the 
metacarpal bone to protrude outwards. With disease progres-
sion the abductors of the thumb atrophy resulting in adduc-
tion contracture. In a study of 1041 subjects aged 
71–100 years, 30% of whom were men, the prevalence of 
symptomatic hand OA was higher in women (26.2%) than in 
men (3.4%). Symptomatic hand OA is common among the 
elders and impairs hand function [31]. There is no correla-
tion between pain and radiological or pathological evidence 
of disease [32]. The other joints predominantly involved are 
the weight-bearing joints, the hips and knees. Patients mostly 
have stiffness and pain, releived by rest and may ‘lock’ or 
‘give way’ as in internal damage to the cartilage.

 Treatment

Although there is no cure for osteoarthritis (OA), symptoms 
can be controlled by life style changes, physical activity, 
medication and surgery. Obesity is an important risk factor, 
and it has been shown that with a 10% weight reduction, 
there has been a 50% improvement in symptoms [33]. 
Individualized exercise programme to target muscle strength-
ening (stretching, a flexibility exercise) is recommended. 
Pain in osteoarthritis may be helped with medications such 
as non-steroidal anti-inflammatory drugs (NSAIDS) and 
paracetamol. NSAIDS are considered to be the first- line 
drug of choice for osteoarthritis, but because of its adverse 

effects, paracetamol is preferred for mild and moderate pain 
in OA.  The use of topical preparations such as diclofenac 
sodium gel reduces the gastrointestinal adverse effects. 
Topical capsaicin is another topical agent. Duloxetine an 
antidepressant has been used to treat chronic pain including 
pain due to OA. Studies on glucosamine and chondroitin sul-
phate in osteoarthritis have shown mixed results. According 
to some, they may provide modest relief in some patients 
with OA.  Others have shown that there is no clinical evi-
dence that it is effective in the treatment of mild knee pain 
from OA [34]. More recently, therapies of chondroitin sul-
phate plus glucosamine sulphate or chondroitin sulphate plus 
glucosamine hydrochloride in experimental OA did not 
improve structural damage or ameliorate inflammation of 
joint tissues [35]. The American College of Rheumatology in 
their 2012 guidelines has not recommended the use of chon-
droitin sulphate and glucosamine for the initial treatment of 
OA [36]. Corticosteroid injection and injection of hyaluronic 
acid into the joint may provide pain relief. In patients with 
severe disease with inadequate response to conservative 
treatment, surgery should be considered which includes oste-
otomy and joint replacement (arthropathy).

 Cervical Spine

 Cervical Spondylosis

 Introduction
Cervical spondylosis is a chronic degenerative condition of 
the cervical spine with changes in the intervertebral discs, 
annulus fibrosis, formation of bony osteophytes and narrow-
ing of the spinal canal, neural foraminal stenosis [37] or lat-
eral recess, resulting in progressive spinal cord and/or nerve 
root compression. It increases with age and affects both men 
and women. 90–95% of the men over 50 years and 70–90% 
of women over 60–65 years have radiological evidence of 
degenerative changes in the cervical spine [38–40]. At the 
age of 60 years, half the men and one-third of women have 
significant disease [41].

 Pathophysiology
The discs with natural processes of ageing lose its elasticity 
giving rise to radial fissuring of the annulus fibrosis. The 
annulus normally bulges diffusely beyond the vertebral mar-
gins into the vertebral canal. Osteophyte formation occurs in 
the margins of the vertebral bodies as a result of degenerative 
changes in the discs together with remodelling of the apoph-
yseal joints [42]. The degeneration of the facet joints together 
with bony hypertrophy and thickening [43, 44], folding [45] 
of the ligamentum flavum and the bulging annulus encroaches 
on the central canal leading to narrowing of the canal (central 
canal stenosis). The lateral recesses in which the nerve roots 
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lie are associated with compression of the nerve root [46]. 
Thickening of the posterior longitudinal ligament decreases 
the cross-sectional area of the canal [47]. Herniation may 
occur when the inner nucleus pulposus bulges through the 
annulus fibrosis. The facet hypertrophy compromises the 
dorsolateral aspect of the foramen, and the overriding unci-
nate encroaches on the ventrolateral portion at the interverte-
bral foramen causing ‘pinching’ of the spinal nerve 
(radiculopathy).

 Clinical Manifestations
Cervical spondylotic myelopathy results from narrowing 
of the central canal resulting from degeneration of the facets, 
bony hypertrophy and disc degeneration with bulging and 
buckling of the ligament flavum [43, 44] thereby compress-
ing the cord [48, 49]. Cervical spondylotic myelopathy man-
ifests as pain and stiffness more often in the lower cervical 
region and in certain positions of the neck. The pain radiates 
to the base of neck, shoulders and back. The symptoms 
include clumsiness and weakness of the hands, leg stiffness 
with weakness and an unsteady gait [50, 51]. Lower limb 
weakness is commonly seen with involvement of the ilio-
psoas followed by the quadriceps muscles. The gait is stiff 
and spastic.

Cervical radiculopathy Encroachment of the lateral recess 
and the neuroforamina by hypertrophy of the superior articu-
lar facet and disc fragments is the commonest cause of 
chronic nerve root impingement. Acute herniated disc can 
cause cervical radiculopathy. C6 root is most commonly 
affected and the next is C5 and C7 [52]. It manifests as pain 
in the neck radiating into either arm, forearm or hand and 
often accompanied by numbness.

Regional pain syndromes include chronic occipital head-
ache or cervicogenic headache due to upper cervical C2 
nerve root lesion or facet joint dysfunction [53, 54]. A 
chronic suboccipital headache is seen with cervical spondy-
losis, and it seems likely that occipitoatlantal and atlantoax-
ial degeneration could cause the pain in those areas [55].

Other manifestations include dysphagia due to large spurs 
compressing the oesophagus [56–58], vertebra-basilar insuf-
ficiency and vertigo.

 Imaging Studies
Computed tomography and magnetic resonance imaging are 
used to assess spinal and foraminal stenosis in cervical spon-
dylosis. High signal intensity lesions can be seen on MRI of 
spinal cord compression and may indicate myelomalacia and 
permanent damage [44], and this indicates a poor prognosis 

[38]. Electrodiagnostic studies may be helpful in assessing 
continuity of the somatosensory pathways.

 Treatment
The only effective treatment for myelopathy is surgical 
decompression of the cord. The large majority of patients 
with cervical spondylosis are treated conservatively and sur-
gery reserved for moderate to severe myelopathy or failed 
medical treatment [43, 49]. In the mild and slowly progres-
sive, immobilization with soft collars or more rigid orthosis 
like the Philadelphia collar or Minerva body jacket can con-
siderably immobilize the cervical spine. The use of cervical 
exercises has also been advocated [58]. If progressive, cervi-
cal decompression may be required. Reduction of the cord 
cross-sectional area by 50–60% is associated with poor oper-
ative outcome in cervical spondylitic myelopathy with or 
without operative intervention [59].

 Lumbosacral Spine

 Introduction

The prevalence of low back pain in the elderly is reported to 
range between 13% and 49% [60] and in another review 
ranged from 18% to 57% [61].The aetiology of back pain 
may be different in older people [62].The most common are 
lumbar strain and sprain followed by degenerative processes 
of discs and facets, herniated discs among others. Other 
causes include spinal conditions (about 1%) such as neopla-
sia, infection and inflammatory arthritis and visceral disease 
which includes disease of the pelvic organs, renal disease, 
aortic aneurysm and gastrointestinal disease [63–65]. As the 
patients get older, the diagnostic probabilities as to their 
prevalence change, malignancy/neoplasia, compression frac-
tures, spinal stenosis and aortic aneurysms. Spinal stenosis 
due to hypertrophic degenerative processes and degenerative 
spondylolisthesis is more common in older people [63].

 Clinical Manifestations

Lumbar strain occurs after an episode of twisting, lifting or 
bending with pain and tenderness in the lower lumbar area 
and often felt in the buttock and upper thigh. In piriformis 
syndrome, the pain in the buttocks is worse on sitting, on 
climbing stairs and on squatting. In the supine position and 
relaxed, the ipsilateral foot is rotated externally, and this is 
taken as a positive sign of the syndrome [66, 67]. The diagno-
sis is made on the basis of symptoms and physical examina-
tion. It can mimic lumbar radiculopathy, intervertebral 
discitis, sacroiliitis and sciatica, among others [68]. Treatment 
consists of exercises, TENS and trigger point injections.
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Intervertebral discs a. Degenerative disc disease (DDD). 
Patients with DDD complain of back pain and may complain of 
leg pain and numbness. b. Herniated disc. Surprisingly patients 
with herniated disc may complain only of leg pain with minimal 
low back pain. Sciatica is the hallmark of nerve root irritation, 
and in almost all of the cases, there is disc protrusion. Depending 
on the nerve root involved, sciatica is characterized by pain radi-
ating down the posterior or lateral aspect of the leg to the ankle 
or foot. Weakness may also occur in the areas supplied by that 
nerve. Pain is often accompanied by numbness or tingling and 
pain may be worsened by coughing or sneezing. Treatment may 
include manipulation, physiotherapy, exercise, pelvic/spinal sta-
bilization training, group classes, epidural injections, nerve root 
blocks and surgery. c. Discogenic disease. Following injury, 
infection and tear, the patient usually presents with localized 
back pain. Rurrent episodes of exacerbations are possible even 
with treatment, similar to herniated disc problems. In patients 
with lumbar spinal stenosis or multilevel disc abnormalities, 3D 
MR myelography may be useful to recognize the site most 
likely the cause for the pathology [69]. Infectious discitis is a 
primary infection of the intervertebral disc and adjoining verte-
brae. There seems to be any difference in the treatment and out-
come between discitis and other spinal infections [70].

Spinal stenosis Spinal stenosis is the encroachment of bony 
or soft tissue structures in the spine on one or more of the 
neural elements giving rise to symptoms. Patients with spinal 
stenosis usually present with back pain, initiated by walking 
[71], bilateral sciatica, neurogenic claudication, pain with 
hyperextension and with standing and relief with bending for-
wards at the waist or sitting [70] and by lying down. Extension 
of the spine causes increase in pain [72, 73]. Central canal 
stenosis can cause a variety of symptoms depending on its 
location, and typically it causes neurogenic claudication [46]. 
Unlike vascular claudication pain is relieved with lumbar 
flexion [38]. The differential diagnosis in the elderly includes 
aortic aneurysms, compression fractures and cancer [63]. 
Treatment includes flexion-based exercises, muscle strength-
ening, stabilization, epidural injections and surgery.

Osteoporotic compression fractures Patients could pres-
ent with acute pain following severe flexion compression 
force. Spontaneous vertebrae collapse is seen in elderly peo-
ple with osteoporosis or on long-term glucocorticoids.

Osteoporotic sacral insufficiency fractures Sacral insuffi-
ciency fractures are said to be uncommon, but this may due in 
part to lack of awareness resulting in under-diagnosis [74] and 
under-reporting [75]. It is often overlooked in elderly patients 
with pelvic pain with minimal trauma [76, 77].There are two 
groups of sacral fractures, fatigue and insufficiency. The for-
mer occurs in bone of normal elasticity exposed to repetitive 
and abnormal stresses, and the other occurs in weakened bone 
under normal stress [75]. Insufficiency fractures usually occur 

in osteoporotic elderly females [74], whereas fatigue fractures 
occur in the young active individuals [78]. Apart from osteo-
porosis, other risk factors include osteomalacia; hyperparathy-
roidism, following radiation therapy; rheumatoid arthritis 
[75]; and long-term corticosteroid therapy [79].

The patients usually present with low back or pelvic pain 
(buttock and groin) of acute onset. There is no history of 
trauma. Mobility is markedly restricted. Physical examina-
tion reveals sacral tenderness on lateral compression. There 
are several passive screening tools available to evaluate the 
pathologies of the sacroiliac joint, namely, the (Patrick’s) 
Faber test, squish test and Gaenslen’s test. The Faber test is a 
screening test for patients with sacroiliac, hip and lumbar 
pathologies [80]. It is performed with the leg flexed and the 
thigh abducted and externally rotated, and the test is positive 
when these movements cause pain. In the Gaenslen’s test, the 
hip joint is flexed maximally on side and the other hip joint 
extended stressing both sacroiliac joints simultaneously.

Plain X-ray in general is normal, and computed tomogra-
phy is useful to make a diagnosis and exclude such condi-
tions as metastatic bone disease, spinal stenosis and sacroiliac 
joint infection [74, 76]. Bone scintography in the detection 
of sacral fractures is well accepted [75, 81]. Most frequently 
there is increased uptake in the body of the sacrum and both 
sacral alae giving rise to an H- or butterfly-shaped appear-
ance, but this sign is often not seen [75] (Fig. 22.1). To estab-
lish the diagnosis, CT and MRI scans are preferred 
examinations [75].

Neoplasia The pain is worse on lying supine and by activity. 
With spinal metastases, pain precedes weakness or sensory 
symptoms by an average of 3 months. About 30% of the ver-
tebral lesions are asymptomatic [82] . Since early diagnosis 
and treatment determine the functional result, middle aged or 
older patients with persistent pain for more than a month 
should have an imaging study of the spine, preferably an 
MRI. This is mandatory if there is known systemic cancer.

Spondylolisthesis is the forward subluxation of a vertebral 
body. The low back pain is caused by strain on the ligaments 
and intervertebral joints. Management is dependent on the 
severity and progression of the listhesis and may include 
non-surgical-physical therapy, medications and steroid injec-
tions and surgery who do not respond after a trial of medical 
treatment [83] .

Facet syndrome is a type of arthritis of the facet joints. 
Studies of low back pain have shown that the prevalence of 
facet joint involvement is approximately 15–45% and the 
age-related prevalence of facet neck pain is similar among all 
age groups [84]. Regardless of clinical severity, more than 
90% demonstrate degenerative disc and facet pathology in 
older adults [85]. There is pain on hyperextension with relief 
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on lumbar flexion, decrease in range of movement and local 
facet tenderness [86, 87]. There is degeneration of the facet 
joints with ‘jamming’ causing pinching of the sensitive 
meniscoid tabs within the joint. It may also cause pinching of 
the spinal nerves as they exit. It often presents with pain, 
numbness and tingling, and most of these symptoms may be 
attributed to pain of discogenic origin [87]. Pain severity 
among those with chronic low back pain was not associated 
with radiographic severity of disc and facet disease [85].

 Case Study

An 85-year-old widow was brought by the ambulance to emer-
gency department with excruciating low back pain of sudden 
onset. She was seated when she developed pain and on standing 
the pain became unbearable and she could not walk. The pain 
however lessened on lying down in the supine position. There 
was no history of trauma nor could she recall any incidents that 
could have led to the pain. She had had cancer of the breast 
8 years ago with partial mastectomy and radiation therapy. Two 
years ago she had pain in the back of her chest, and this led to an 
X-ray which showed mild kyphosis and rarefaction of the tho-
racic vertebrae. There were no evidence of fractures. This was 
followed by measurement of bone mineral density (BMD). The 
T score on the lumbar spine was −2.5 and left femur −2.0. She 
was on calcium and vitamin D. Physical examination revealed 
mild kyphosis and sacral tenderness. Haematological and bio-
chemical tests were within the normal range. The serum alka-
line phosphatase was mildly elevated. Plain X-ray was normal. 
Bone scan showed the classical ‘Honda sign’.

 Comment

Sacral insufficiency fracture is an important consideration in 
patients with low back pain and risk of bone metastases.

 Polymyalgia Rheumatica and Giant  
Cell Arteritis

 Introduction

Polymyalgia rheumatica (PMR) is a relatively common clin-
ical syndrome, and its frequency varies by country, with 
highest rates in Northern Europe [88, 89] and a lower inci-
dence in the southern regions [90]. In the United Kingdom, 
the annual incidence is 100 per 100,000 persons aged 
50 years and over [89]. Women are affected 2–3 times more 

Fig. 22.1 SPECT/CT showing symmetric sacral uptake without the 
horizontal strut in sacral insufficiency fractures. (Reproduced with per-
mission from Dr. Leo Ha)

Clinical Relevance
OA was considered to be a non-inflammatory condi-
tion, but now it is evident that this is not so [12].

In a study of OA in the elderly, although there was 
correlation between clinical and radiological evidence, 
often clinical signs were present without radiological 
evidence.

On the other hand, moderate to severe radiological 
changes were present without clinical signs [30].

Obesity is an important risk factor, and it has been 
shown that with a 10% weight reduction, there has 
been a 50% improvement in symptoms [33] .

90–95% of the men over 50 years and 70–90% of 
women over 60–65 years have radiological evidence of 
degenerative changes in the cervical spine [38–40].

The large majority of patients with cervical spondy-
losis are treated conservatively, and surgery is reserved 
for moderate to severe myelopathy or failed medical 
treatment [43, 49].

As the patients get older, the diagnostic probabilities of 
low back pain as to their prevalence change, malignancy/
neoplasia, compression fractures, spinal stenosis and aor-
tic aneurysms. With spinal metastases, pain precedes 
weakness or sensory symptoms by an average of 3 months.

Pain severity among those with chronic low back 
pain was not associated with radiographic severity of 
disc and facet disease [85].

Sacral insufficiency fractures should be excluded in 
osteoporotic elderly.
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often than men [91] and this is most common in Caucasians 
[92]. Polymyalgia rheumatica and giant cell arteritis (GCA) 
are closely related [93] and often occur concurrently [1]. 
Lawrence et al. [94] estimated the prevalence and number of 
individuals with PMR in the United States in 2005 to be 
711,000 and giant cell arteritis 228,000. The incidence of 
PMR and GCA in the 50 years and over, are 50 and 18 per 
100,000 per year, respectively [95] and in the Mediterranean 
populations was 12.7 and 6.9 per 100,000 per year, 
 respectively [90]. About 16–21% of the patients with PMR 
develop giant cell arteritis (GCA), and about half the patients 
with GCA have associated PMR [96].

 Pathophysiology

The pathophysiology of PMR and GCA is not completely 
understood. There is an association between GCA with 
HLA-DR4 and HLA-DRB1 suggesting a genetic predisposi-
tion [97]. The frequencies of HLA antigens were determined 
in patients with PMR and/or GCA in an Italian population. 
DR4 was found in 24% of the patients and in 36% of patients 
with GCA, and both instances were not significantly associ-
ated [90]. High levels of interleukin-6 (IL-6) which corre-
lated with increased disease activity were seen in patients 
with PMR [98, 99]. Immunohistochemical studies on muscle 
biopsy of PMR specimens found major histocompatibility 
complex (MHC) class 2 products were decidedly seen on 
intramuscular vessels and combined deposits of IgG and Clq 
in perimysial arteries in 38% of PMR [100]. An increase in 
the incidence of PMR was seen following epidemics of chla-
mydia pneumonia, mycoplasma pneumonia and parvovirus 
B19 [89] suggesting an infective factor in genetically dis-
posed individuals.

The focus for GCA appears to localize in elastin-contain-
ing arteries and can also cause myalgias [101]. Patients diag-
nosed as GCA and/or PMR are found to have small vessel 
vasculitis, and it is considered a diagnostic criterion for PMR 
[102]. Giant cell arteritis (GCA) involves the medium- and 
large-sized arteries of the extracranial branches of the carotid 
artery. The aortic arch can be involved. It is a panarteritis 
predominantly infiltrated with lymphocytes, histiocytes and 
multinucleated giant cells bordering the internal elastic lam-
ina followed by proliferation of the intima and reduction or 
occlusion of the lumen. There is immune-mediated damage 
to the vessel wall. The immune response is initiated by den-
dritic cells and regulated by CD4-T cells which differentiate 
into vasculitic T cells [103, 104]. The Notch ligand pathway 
has a vital role in the initiation and maintenance of large ves-
sel vasculitis, and inhibition of Notch signalling results in 
curbing cellular responses and diminishes CD4-T cell activa-
tion markers and T-cell proliferation [104]. The inflamma-
tory process is patchy.

 Clinical Manifestations

PMR usually affects persons over the age of 60 years and the 
average age is 72 years [92]. Severe pain and stiffness in at 
least two or three areas, namely, the shoulders, neck or hip 
are the most commonly affected [95]. It may unilateral but 
usually becomes bilateral in few weeks. Morning stiffness is 
the most frequent symptom and is exacerbated by movement 
and involves the shoulder and pelvic girdles and the neck 
[88, 95]. Low-grade fever, loss of weight accompanied by 
fatigue, malaise [105] and depression are often seen. 
Swelling of the extremities is uncommon. In about 12% of 
patients with PMR [106], swelling of the distal extremities 
with pitting oedema over the dorsum of the hands has been 
described [107]. It has been suggested that PMR and remit-
ting seronegative symmetrical synovitis with pitting oedema 
(RSPE) syndrome are part of the same clinical syndrome 
[108]. PMR-like syndrome is also known to occur with 
elderly-onset spondyloarthritis [109].

GCA is a chronic illness and may last for years and affects 
persons over the age of 50 years [88, 95, 103] with a mean 
age of 70 years. The onset may be gradual or abrupt. Malaise, 
weight loss, fever with the classic symptoms of jaw claudica-
tion, headache, scalp tenderness and visual impairment may 
occur at the beginning of the illness [95, 103, 110] or symp-
toms of PMR [88]. The headache can be severe and is local-
ized over the temporal or occipital areas [95]. GCA can 
present as fever of unknown origin [88]. The temporal artery 
may be tender or pulseless or both in about half the number 
of patients. In about 40–60% of the patients, it is associated 
with PMR [99] which is characterized by pain in both shoul-
ders and hips together with stiffness [95, 103, 110]. The tho-
racic and abdominal aorta can be involved infrequently 
leading to aortic dilatation or aneurysm. GCA can cause sud-
den blindness in one or both eyes. There is a persistent risk 
of permanent visual loss if treatment is delayed [111], and 
early diagnosis is therefore crucial [112], and it has medico-
legal implications. Permanent visual loss has been reported 
in 15–20% of the patients with GCA [113].

 Diagnosis

The diagnosis of PMR is based on clinical manifestations 
[114] and elevated levels of inflammatory markers [110, 
115]. Recently the European League Against Rheumatism 
and the American College of Rheumatology (EULAR/
ACR) [96, 116] developed a criteria, and it has been shown 
that patients with new-onset PMR are able to distinguish 
PMR from RA and other inflammatory articular diseases 
better [117]. The sedimentation rate is frequently elevated 
and usually is greater than 50 mm/h, but in some patients, 
it is only mildly elevated or normal [88]. The C-reactive 
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protein levels are usually elevated and are more sensitive 
than ESR [89]. A normocytic normochromic anaemia may 
be present. The liver function tests are normal but the alka-
line phosphatase may be mildly increased. In a minority of 
patients (about 10%) with polymyalgic symptoms, due to 
similarities in the presentation, the correct diagnosis of 
late-onset rheumatoid arthritis (LORA), PMR and GCA 
can be delayed [115]. A persistent raised plasma viscosity, 
a positive rheumatoid factor and the presence of HLA-
DRB1*04 may suggest RA and GCA [28], and in older 
people, RA and spondyloarthritis can mimic PMR [107]. 
In the EULAR/ACR criteria, ultrasound has been included 
in the scoring algorithm [96]. Bilateral subacromial-sub-
deltoid bursitis is deemed to be a feature of PMR [118].

The erythrocyte sedimentation rate is usually markedly 
elevated in CGA but rarely it may be normal [88]. Often there 
is mild anaemia and serum alkaline phosphatase may be ele-
vated. In a few patients with CGA, biopsy may not show 
changes for CGA as it does not affect every part of the artery. 
In which case, biopsy on the other side may be fruitful. 
Histopathologically it is a panarteritis with mainly lympho-
histiocytic cell infiltrate [95]. 18-fluorodeoxyglucose-posi-
tron emission tomography has been shown to be useful in 
detecting large-vessel involvement in GCA [93]. Sensitivity 
of temporal artery duplex ultrasound was 87% and specificity 
92% in a large meta-analysis by Karassa et al. [119].

 Treatment

Corticosteroids are the cornerstone of the therapy in PMR 
and CGA [93]; PMR shows prompt and good response to 
corticosteroids [88, 99] and is initiated at 10–15  mg/day 
prednisone for 2–4  weeks. When patient becomes asymp-
tomatic, the dose can be lowered by 1–2.5 mg/q 2–4 weeks 
to find the minimum dose needed to remain symptom-free 
regardless of the ESR. Once 10 mg is reached, taper by 1 mg/
day decrements q 4 weeks. Some may be able to discontinue 
in a year but mostly within 2 years. Relapses are common 
and varied from 46% [120] to 68.3% [121] especially where 
prednisolone is tapered off prematurely. Long-term steroids 
at the lowest possible dose are sometimes necessary in a 
small minority of patients due to repeated relapses [91]. 
There are some who do not respond to the initial doses of 
steroids and require high doses.

CGA is treated with oral prednisolone 40–60  mg/daily 
[88]. Other factors that require large doses of corticosteroid 
are coexisting polymyalgia and giant cell arteritis [122] and 
those with highly elevated inflammatory markers [123]. A 
prolonged course of corticosteroid is necessary in both CGA 
and PMR, the dose gradually tapered and guided by regular 
clinical evaluation and ESR/CRP measurement [88]. 
Combination therapy with prednisolone and methotrexate 

with newly diagnosed PMR reduced the incidence of flare-
ups and the amount of prednisolone required to maintain 
remission [124]. There was however no reduction of steroid- 
related side effects [123]. In PMR and CGA patients who are 
refractory to corticosteroids, anti-interleukin-6 receptor ther-
apy appears to be useful [93]. In one trial etanercept, a TNF-
alpha inhibitor, showed improvement of symptoms in PMR, 
but modest [125].

 Multiple Choice Questions

 1. The following are true of osteoarthritis, except:
 A. The first carpometacarpal phalangeal and first meta-

tarsal phalangeal joints are primarily involved.
 B. The histological changes in the synovium in OA are 

suggestive of an ‘inflammatory synovitis’.

Clinical Relevance
Polymyalgia rheumatica and giant cell arteritis (GCA) 
are closely related [93] and often occur concurrently 
[88].

Patients diagnosed as GCA and or PMR are found 
to have small vessel vasculitis, and it is considered a 
diagnostic criterion for PMR10 [102].

PMR usually affects persons over the age of 
60 years and the average age is 72 years [92].

Severe pain and stiffness in at least two or three 
areas, namely, the shoulders, neck or hip and are the 
most commonly affected [95].

GCA is a chronic illness and may last for years and 
affects persons over the age of 50 years [88, 95, 103] 
with a mean age of 70 years.

Malaise, weight loss, fever with the classic symp-
toms of jaw claudication, headache, scalp tenderness 
and visual impairment may occur at the beginning of 
the illness [95, 103, 110].

GCA can cause sudden blindness in one or both 
eyes.

There is a persistent risk of permanent visual loss if 
treatment is delayed [111], and early diagnosis is 
therefore crucial [112], and it has medicolegal 
implications.

The diagnosis of PMR is based on clinical manifes-
tations [104] and elevated levels of inflammatory 
markers [110, 115].

The erythrocyte sedimentation rate is usually mark-
edly elevated in CGA but rarely it may be normal [88].

Corticosteroids are the cornerstone of the therapy in 
PMR and CGA [93].

22 Joints and Musculoskeletal Disorders



206

 C. Patients mostly feel stiffness and pain and which is 
not relieved by rest but may ‘lock’ or ‘give way’ as of 
internal damage to the cartilage.

 D. There is no correlation between pain and radiological 
or pathological evidence of disease.

 2. The following are true in the treatment of osteoarthritis, 
except:
 A. There is no cure for osteoarthritis (OA).
 B. NSAIDS are considered to be the first-line drug of 

choice for osteoarthritis.
 C. The American College of Rheumatology guidelines 

have recommended the use of chondroitin sulphate 
and glucosamine for the initial treatment of OA.

 D. Injection of hyaluronic acid into the joint may provide 
pain relief.

 3. The following are true of low back pain, except:
 A. Spinal stenosis due to hypertrophic degenerative pro-

cesses and degenerative spondylolisthesis is not com-
mon in older people.

 B. As the patients get older, the diagnostic probabilities 
as to their prevalence change to malignancy/neopla-
sia, compression fractures, spinal stenosis and aortic 
aneurysms.

 C. Patients with osteoporosis could present with acute 
pain following severe flexion compression force.

 D. Regardless of clinical severity, more than 90% of 
older adults demonstrate degenerative disc and facet 
pathology.

 4. The following are true of polymyalgia rheumatica (PMR) 
and giant cell arteritis (CGA) except:
 A. Polymyalgia rheumatica and giant cell arteritis (GCA) 

are closely related.
 B. Patients diagnosed as GCA and or PMR are found to 

have small vessel vasculitis.
 C. Corticosteroids are the cornerstone of the therapy in 

PMR and CGA.
 D. The mean age of PMR is 50  years and CGR is 

70 years.
 5. The following are true of giant cell arteritis (CGA), except:

 A. GCA is a chronic illness and may last for years.
 B. CGA biopsy always shows changes for CGA.
 C. There is a persistent risk of permanent visual loss if 

treatment is delayed.
 D. Coexisting polymyalgia and giant cell arteritis require 

high doses of corticosteroid.

MCQs Answers
 1. D
 2. C
 3. A
 4. D
 5. B
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Respiratory Disorders in the Oldest 
of the Old

Jimmy Chien

 Introduction

Physiological changes occur with ageing which result in 
declining respiratory function with age. Changes occur in 
the chest wall, respiratory muscles, and lung parenchyma, 
reducing lung compliance. Airway obstruction or “senile 
emphysema” is an often quoted term describing this phe-
nomenon. Additionally, the very elderly represent a popu-
lation with a very high prevalence of past or current 
smoking. Hence there are associated increases in respira-
tory disorders such as COPD which may bring about fur-
ther respiratory function deterioration with ageing. 
Airway obstruction as determined by spirometry without 
any significant bronchodilator response is a hallmark of 
COPD. Exacerbations of COPD may be infective or non-
infective, and complications may include hypoxemic 
respiratory failure with or without hypercapnia. Oxygen 
therapy, prescribed to aim for a set oximetry range, is 
essential in the management of hypoxemia. Elderly 
patients may require non-invasive ventilatory support, and 
this therapy may be a ceiling of therapy for those who are 
not candidates for intubation and mechanical ventilation. 
Stereotactic radiotherapy may be an alternative for man-
agement of lung cancer in the very elderly, particularly in 
those whose degree of frailty may preclude surgical ther-
apy or chemotherapy. In the very elderly population of 
patients who become critically unwell with respiratory 
disease, clarification and discussion with patient and fam-
ily regarding ceiling of therapy and end of life care are 
essential.

 Effects of Ageing on the Respiratory System

Ageing affects the respiratory system in similar ways to 
other organs in that maximum function gradually declines. 
The respiratory system comprises the thoracic cage, lungs, 
diaphragm, and the associated ventilatory control mecha-
nisms. The distensibility or compliance of the lungs is the 
change in volume in relation to change in pressure, which 
may change with ageing.

With ageing, structural changes occur in the thoracic cage 
leading to a reduction in chest wall compliance, i.e. a greater 
change in pressure is required for a given change in volume. 
This change in respiratory mechanics occurs due to stiffen-
ing of the chest cage from a variety of factors, including age- 
related osteoporosis reducing thoracic vertebral height, 
kyphosis leading to thoracic cage restriction, and stiffening 
and calcification of the rib cage resulting in limited ability 
for expansion. The stiffer chest wall may also lead to a higher 
residual volume and incomplete emptying of the lungs [1].

Respiratory muscle strength and efficiency is also affected 
by ageing. Respiratory muscle strength may be measured by 
maximum inspiratory pressure and maximum voluntary ven-
tilation. A decline in respiratory muscle strength, the extreme 
example of which can be seen in disorders such as motor 
neuron disease, increases the risk of impaired airway secre-
tion clearance and impaired ventilation. Maximum inspira-
tory pressures are observed to reduce with age [2], while 
maximum voluntary ventilation and VO2 max are also 
reduced, possibly due to reductions in compliance and an 
increased elastic load on the respiratory muscles from breath-
ing at higher lung volumes (from higher residual volume) 
and increased load from a stiffer chest wall [3].

The lung parenchyma undergoes changes with ageing, 
with degeneration of elastic fibres which support alveolar 
structures. A poorly defined entity in the medical literature 
termed “senile emphysema” is often quoted. Starting at 
approximately 50 years of age, there is a homogenous degen-
eration of elastic fibres supporting alveolar ducts leading to 
dilatation of airspaces [4]. This loss of supporting elastic 
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 tissue may lead to premature airway collapse, with subse-
quent gas trapping and hyperinflation.

Spirometric measures of lung function decline with age. 
The FEV1 (forced expiratory volume over 1 s) declines from 
the age of 35–40 years at a rate of 25–30 ml per year [5]. 
Total lung capacity (TLC) essentially remains unchanged for 
life, although there are increases in the functional residual 
capacity (FRC) and residual volume (RV) with age as 
described above, with a reduced vital capacity (VC). There is 
a reduction in the diffusion capacity across the alveolar/cap-
illary membrane with age [6], the precise mechanism of 
which remains unclear.

 COPD in the Elderly

 Epidemiology

COPD is a leading cause of morbidity and mortality. The 
prevalence of COPD increases with age, particularly over the 
age of 45 years. In Australia, the overall prevalence of COPD 
is 7.5% for people aged over 40 years and 30% for people 
aged 75 and over [7]. COPD requiring medical attention usu-
ally occurs later in life and is expected to be the third leading 
cause of death and disability worldwide by 2020 [8].

 Pathophysiology

Elderly patients with COPD tend to have other co- morbidities, 
including cardiovascular co-morbid conditions. The patho-
physiology is complex and involves airway inflammation, 
small airway remodelling, parenchymal lung damage, and 
systemic inflammation, in addition to the superimposed 
pathophysiological effects of the ageing lung as described 
above. A dysregulated immune system with ageing may also 
have an additive effect. A history of cigarette exposure may 
accelerate this process with advancing age [9].

 Presentation and Investigation

Dyspnoea on exertion or at rest, chronic cough, wheeze, lim-
itation of daily activities, and a history of smoking may all be 
described on presentation. These symptoms may also be 
present with concomitant cardiac disease; hence, a thorough 
history and examination is essential. Airways obstruction 
should be identified on spirometric testing.

International guidelines from the American Thoracic 
Society and European Respiratory Society (ATS/ERS) and 
the Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) have been established to provide objective spiro-
metric measures for determining the presence of airway 

obstruction in diagnosing COPD.  An FEV1/FVC ratio of 
<70% determines the presence of airway obstruction. The 
FEV1 as a percentage of predicted values adjusted for age, 
gender, height, and race determines the severity of airways 
obstruction, i.e. FEV1/FVC ratio <70%, FEV1 ≥80% mild 
obstruction, 50%  ≤  FEV1  <80% moderate obstruction, 
30% ≤  FEV1  <50% severe obstruction, and FEV1  <30% 
very severe airways obstruction. Lung volume measure-
ments can determine the total lung capacity (TLC) in addi-
tion to any gas trapping (increased residual volume – RV) 
and/or any hyperinflation (increased functional residual 
capacity – FRC) which may be present in COPD. Additionally, 
the gas transfer capacity (DLCO) may be reduced subse-
quent to parenchymal lung damage secondary to smoking.

Radiological investigation may include chest X-Ray and/
or a high-resolution CT scan of the chest to determine the 
presence of emphysematous changes, bullae, or other lung 
parenchymal changes.

 Management of Acute Exacerbations 
in the Elderly

Elderly patients with severe COPD may present frequently 
with acute exacerbations, characterised by dyspnoea, produc-
tive cough with mucopurulent sputum, wheezing, and hypox-
emia. Exacerbations may be triggered by viral or bacterial 
respiratory exacerbations, environmental or climate factors 
such as extremes of temperature, and bushfires/pollution/smog.

Patients with severe COPD may present for admission 
multiple times per year with acute exacerbations, increasing 
hospital and health-care utilisation, and is associated with a 
reduction in quality of life and increased risk of mortality as 
well as increased morbidity from inpatient hospital interven-
tions and polypharmacy.

 Management Considerations

 Pharmacotherapy
The majority of elderly patients with severe COPD are admit-
ted with either an infective or non-infective exacerbation. 
However, airway inflammation and obstruction is universally 
present, and this is often the target of pharmacotherapy. 
Current available pharmacotherapy can improve quality of 
life, reduce exacerbation rates, and reduce morbidity and mor-
tality. For patients with mild COPD with FEV1 >80 predicted, 
a short-acting bronchodilator may be used as needed. For 
moderate COPD with an FEV1 50–80%, one or more long-
acting bronchodilator agents (e.g. a long- acting beta-agonist 
and long-acting anticholinergic) together with pulmonary 
rehabilitation may offer improvement in symptoms, quality of 
life, and exacerbation rates. For severe COPD with an 
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FEV <50%, the addition of inhaled corticosteroids may reduce 
exacerbation rates, and if there is significant hypoxemia at 
rest, then supplemental oxygen therapy may be indicated.

In the setting of an acute exacerbation requiring hospital 
admission, an escalation of therapy is usually required. An 
increase in bronchodilator therapy, a course of antibiotics, 
and corticosteroids are often required to treat the acute exac-
erbation. There is evidence that a course of oral corticoste-
roids at a dose of 40 mg daily for 5 days may be an adequate 
course [10], although prednisolone dosing usually ranges 
from 25 to 50 mg for 5 days to 2 weeks. Increased frequency 
of a beta-agonist (e.g. salbutamol) or an anticholinergic (e.g. 
ipratropium) may be used, either nebulised or via metered 
dose inhaler via a Volumatic device. Antibiotics with a course 
for 5–10  days may be used if there are clinical signs of 
increased sputum production and purulence in addition to 
increased dyspnoea. Initial choice of antibiotic agents may 
include a beta-lactam such as penicillin, amoxicillin, cepha-
losporin, macrolides, and doxycycline.

In an acute exacerbation, elderly patients may present in 
acute hypoxemic respiratory failure with or without hyper-
capnia. The lower limit of oxygen saturation in the elderly is 
93% for men and 92% for women [11]. Hypoxemia may be 
present in the setting of acute illness and respiratory disease. 
Pulse oximetry to determine oxygen saturation is necessary to 
ascertain degree of hypoxemia and guide treatment to target 
oxygen saturation ranges. For those who are normocapnic on 
arterial blood gas testing, or without any risk of hypercapnia, 
a target oxygen saturation of 92–96% [12] should be attained 
with supplemental oxygen therapy. Arterial blood gas testing 
should be performed on patients admitted with severe COPD 
to assess metabolic parameters such as acid-base status, 
degree of hypoxemia, and presence of any hypercapnia.

For elderly patients with severe COPD, many have had 
frequent admissions for exacerbations and may be at risk of 
hypercapnia. For these patients, supplemental oxygen therapy 
should be titrated to a target oxygen saturation of 88–92% 
[13]. Some of those admitted with an exacerbation may 
develop hypercapnic hypoxic respiratory failure. For severe 
COPD patients who present with respiratory acidosis, with a 
pH <7.35 and a PaCO2 >45 mmHg, non-invasive bilevel is 
often used in the management of hypercapnic respiratory fail-
ure to reduce work of breathing, improve alveolar ventilation, 
and prevent deterioration requiring intubation and mechani-
cal ventilation. Acute respiratory failure in the elderly will be 
covered in more detail later in the chapter.

 Pneumonia in the Elderly

The elderly are more susceptible to increased rates of pneu-
monia, and its occurrence in the elderly is associated with 
higher morbidity and mortality. Risk factors for pneumonia 

include COPD, asthma, nutritional status, alcoholism, insti-
tutionalisation, heart disease, and immunosuppression [13].

The most common causative bacterial organism is 
Streptococcus pneumoniae. Mortality rates from pneumo-
coccal pneumonia are higher compared to young adults. 
Other causative bacterial organisms include Klebsiella, 
Mycoplasma, Legionella, Haemophilus, and Pseudomonas. 
Influenza A is associated with higher mortality rate, both 
from the acute infective illness and from secondary bacterial 
infection. Patients admitted for pneumonia may develop 
complications from sepsis, respiratory failure, renal failure, 
and acute respiratory distress syndrome (ARDS) [14].

The clinical features of pneumonia may be more subtle in 
the elderly than in the younger population. Fever, productive 
cough, and chest pains may occur less frequently, and diag-
nosis should be confirmed on chest X-Ray and with leucocy-
tosis on blood counts. Prognostic indicators include the 
presence of renal dysfunction, elevated respiratory 
rate >30 bpm, blood urea level >19 mg/dL, systolic blood 
pressure <90 mmHg systolic or <60 mmHg diastolic, confu-
sion, and age 65 or older (CURB-65 score). The risk of death 
at 30 days increases as the score increases, with a score of 0 
having a 0.6% mortality rate, 1 = 2.7%, 2 = 6.8%, 3 = 14%, 
4 and 5 = 28% [15].

The treatment of pneumonia is based on the causative 
infective organism. Since the most common organisms 
include the ones listed above, the most common antibiotic 
regimens include agents with a broad spectrum of cover 
such as beta-lactam, a second-generation cephalosporin, 
and a macrolide antibiotic which may be adequate for pneu-
monia in patients not requiring hospital admission. For 
those with penicillin allergies, a fluoroquinolone antibiotic 
may be used.

Patients with severe pneumonia who require admission 
have significant co-morbidities, and often the source of sep-
sis may be difficult to determine on initial presentation. 
Intravenous antibiotic therapy is recommended with antibi-
otic choices being a broad-spectrum antibiotic, such as a 
beta-lactam combination agent (piperacillin/tazobactam), a 
third-generation cephalosporin, or, in the setting of penicillin 
allergy, a fluoroquinolone. A macrolide antibiotic may be 
added for atypical organisms, particularly Legionella. 
Microbiological cultures should be obtained from sputum 
cultures to determine the causative agent [16].

Supportive care may be required for patients who develop 
complications of sepsis including septic shock, ARDS, and 
multiorgan dysfunction or failure. Patients may require 
 nursing in a monitored environment and possibly supportive 
care in a high dependency unit or intensive care unit. The 
overall outcome in older patients admitted with pneumonia 
may be more dependent on level of function, disability, co-
morbid disease, and nutritional basis rather than the individ-
ual’s age alone.

23 Respiratory Disorders in the Oldest of the Old
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 The Very Elderly and ICU

Those patients requiring admission in an intensive care unit 
may potentially have unnecessary prolongation of life, and 
quality of end of life care becomes an increasingly important 
issue. Admission to ICU should be consistent with patient 
wishes, while goals of care and ceiling of therapy should be 
classified to avoid unnecessary treatments which may be 
futile or which may reduce quality of end of life. Ideally, any 
advanced care directive should be enacted prior to ICU 
admission, and discussions regarding end of life care in the 
setting of severe illness should occur with the patient and 
family prior to significant deterioration requiring ICU [17].

 Lung Cancer

With increased age, and potential smoking history, there may 
be an increased associated risk of lung cancers. Symptoms 
do not usually occur until late, and cancers are often found 
incidentally on screening radiology, e.g. on CXR performed 
for respiratory symptoms or on CT coronary angiogram for 
cardiac screening.

Many elderly patients are not appropriate for aggressive 
therapy, and due to co-morbidities, surgery or chemotherapy 
may not be appropriate, particularly in those with poor func-
tional status. In the oldest of the old, particularly over the age 
of 80, the negative impact of chemotherapy and its adverse 
effects on quality of life may outweigh the potential benefits 
of therapy. Referral to symptomatic and palliative care may 
be more appropriate in managing symptoms as they arise.

In recent years, stereotactic body radiation therapy 
(SBRT) has emerged as an option for management of lung 
cancer in patients whose co-morbidities make them a high 
operative risk for surgical resection or chemotherapy. For 
early stage, medically inoperable lung cancer, it may be an 
attractive option particularly to an octogenarian or nonage-
narian who may be too frail for chemotherapy or surgical 
resection. SBRT can be utilised with curative intent in early 
stage lung cancer, with no significant toxicities or increased 
morbidity [18, 19].

 Acute Respiratory Failure in the Elderly

Acute hypoxemia can result from a number of illnesses 
which can disturb normal respiratory physiology. The patho-
physiological mechanisms include ventilation/perfusion 
inequality (e.g. pneumonia, acute exacerbation of COPD, or 
asthma), increased shunt (e.g. acute respiratory distress syn-
drome), alveolar hypoventilation (e.g. severe COPD exacer-
bation with hypercapnic respiratory failure), and diffusion 
impairment (e.g. interstitial lung disease).

The disease conditions which may result in respiratory 
failure include (but are not limited to) severe exacerbations 
of COPD/asthma/bronchiectasis, acute pneumonia, CCF 
with pulmonary oedema, neuromuscular disease (such as 
motor neurone disease and muscular dystrophy), opiate med-
ication, neurological disease resulting in respiratory muscle 
weakness or reduction in level of consciousness, restrictive 
chest wall disease, acute pulmonary embolism, pleural effu-
sions, pneumothorax, and haemoptysis [20].

The main causes of respiratory failure in the oldest 
patients include cardiac failure, pneumonia, COPD, and pul-
monary embolism [21]. Treatment is usually targeted at the 
aetiology; however, supportive care includes supplemental 
oxygen therapy to address hypoxemia. For those patients not 
at risk of CO2 retention, a target oxygen saturation range of 
92–96% is suggested.

Delivery devices for supplemental oxygen include a sim-
ple face mask, nasal cannulae, venturi masks, and partial and 
non-rebreather reservoir oxygen masks. Humidified high- 
flow nasal cannulae oxygen therapy has been available 
recently and provides a new method of not only oxygen 
delivery but also a humidified air/oxygen mix with variable 
flow rates depending upon the patient’s ventilatory 
requirements.

CPAP therapy may be considered for patients presenting 
in acute respiratory failure due to congestive heart failure 
and acute pulmonary if standard medical management with 
diuretics, opiates, and glyceryl trinitrate fails to reverse the 
severe hypoxemia. CPAP works to permit a higher inspired 
partial pressure of oxygen, recruit under ventilated alveolar 
units, and reduce work of breathing. A CPAP pressure of 
8–10 cm of water is often adequate to manage acute pulmo-
nary oedema and may prevent intubation and admission to 
intensive care [22].

In the elderly population with a history of chronic respira-
tory disease, patients presenting with respiratory failure may 
be at risk of hypercapnia, particularly those with a history of 
chronic severe COPD, bronchiectasis, neuromuscular or 
chest wall disease, cystic fibrosis, obstructive sleep apnoea, 
and obesity hypoventilation syndrome. The target oxygen 
saturation range should be 88–92% for all patients at risk of 
or with a history of hypercapnia [13].

Due to the high risk of mortality and impairment of qual-
ity at the end of life, for critically ill elderly patients in acute 
hypercapnic hypoxic respiratory failure, intubation and 
mechanical ventilation may not be an option for patients or 
their relatives. Non-invasive positive pressure ventilation or 
non-invasive ventilation (NIV) may be utilised as a ceiling of 
therapy. NIV is an effective treatment for patients in hyper-
capnic respiratory failure, particularly in COPD, neuromus-
cular, or chest wall diseases. NIV results in improvements in 
alveolar ventilation and unloads respiratory muscles to 
reduce work of breathing. In elderly patients with these 
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underlying respiratory disorders, NIV may effectively reduce 
the need for intubation, mechanical ventilation, and admis-
sion to ICU. NIV is usually delivered via either a full face 
mask or nasal mask with chinstrap. Bilevel non-invasive ven-
tilators deliver an expiratory positive airway pressure (EPAP) 
and inspiratory airway pressure (IPAP) with the difference 
between the two pressures being the pressure support (PS). 
The ventilators can also deliver a backup respiratory rate in 
addition to EPAP and IPAP to maintain adequate alveolar 
ventilation. NIV is often used as the ceiling of therapy in the 
elderly and frail. In the event of deterioration despite maxi-
mal medical therapy and NIV, it may be used in the palliation 
of symptoms of breathlessness, in conjunction with opiate 
medication.

 Multiple-Choice Questions

 1. The following are true of pneumonia in the elderly, 
except:
 A. The most common causative bacterial organism is 

Streptococcus pneumoniae.
 B. Fever, productive cough, and chest pains occur 

frequently.
 C. Patients with severe pneumonia who require admis-

sion have significant co-morbidities.
 D. For those with penicillin allergies, a fluoroquinolone 

antibiotic may be used.

 2. The following are true of acute respiratory failure, except:
 A. The main causes of respiratory failure in the oldest 

patients include cardiac failure, pneumonia, COPD, 
and pulmonary embolism.

 B. For critically ill elderly patients in acute hypercapnic 
hypoxic respiratory failure, intubation and mechanical 
ventilation is an option for patients or their relatives.

 C. The target oxygen saturation range should be 88–92 
for all patients at risk of or with a history of 
hypercapnia.

 D. In the elderly population with a history of chronic 
respiratory disease, patients presenting with respira-
tory failure may be at risk of hypercapnia.

Answers
 1. B
 2. B
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Managing Osteoporosis in Oldest of Old

Vasi Naganathan and Kujan Nagaratnam

 Introduction

Older people are more likely to have fractures because as 
people get older they are more likely to fall. Fractures are 
more likely after a fall because with age there is reduction in 
bone density and disruption in the microarchitecture leading 
to increased bone fragility [1]. The main clinical questions 
when thinking about osteoporosis in older people are: (i) 
what is the risk of future fracture, particularly hip fracture? 
(ii) are there any reversible factors responsible for osteoporo-
sis? and (iii) should medication be prescribed with the goal of 
decreasing the risk of future fractures? In frail older people, 
especially if they have cognitive impairment and/or multiple 
comorbidities, there is the added challenge of keeping the 
deleterious effects of osteoporosis treatment to a minimum.

Osteoporotic fractures commonly occur at the vertebrae, 
forearm and hip in older people. But minimal trauma frac-
tures occur at other sites as well including the pelvis, ribs, 
humerus and clavicle. Hip fractures in particular are associ-
ated with increased morbidity, dependency and mortality as 
well as increased health costs due to the fact that treatment 
requires hospitalization and surgery for fixation of the frac-
ture. Hence, they are significant short-term and medium- 
term economic costs to the community. Following a hip 
fracture, approximately 20% of patients do not survive the 
next year, and 50% do not regain their previous level of inde-
pendence [2]. Vertebral fractures, which don’t always occur 
after falling, are also associated with adverse outcomes, 
including height loss, back pain, kyphosis, functional impair-
ment and hospitalization.

 Clinical Evaluation and Investigations

Since bone strength decreases in everyone as they get older, 
“bone health” and fracture risk should be assessed in all older 
people. History and investigations should be aimed at identify-
ing risk factors for osteoporosis as well as conditions and medi-
cations that can reduce bone mass and strength – often referred 
to as secondary osteoporosis (Boxes 24.1 and 24.2). Patients 
should also be assessed for risk factors for falls (see Chap. 5). A 
comprehensive geriatric assessment would help identify these 
risk factors and determine factors that impact positively and 
negatively on the management and treatment of osteoporosis. 
An evaluation of nutritional status should be done as poor nutri-
tional status is a risk factor for osteoporosis and contributes to 
frailty which in turn increases the risk of falls. Falls prevention 
is equally as important as osteoporosis management in decreas-
ing risk of fracture especially in older frail people. Therefore, a 
detailed assessment for falls risk and a management plan to pre-
vent falls go hand in hand with any osteoporosis management 
plan. Patients should be assessed for gait instability and cogni-
tive function. Kyphoscoliosis, spinal tenderness and pain could 
be due to vertebral fractures and can have an impact on posture, 
gait and balance that should be looked for.
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Box 24.1 Risk Factors for Osteoporosis
Age
Female
Low body mass index
Smoking
Heavy alcohol intake
Family history of hip fracture
Lack of physical activity
Low dietary calcium intake
Early menopause
Surgically induced oestrogen deficiency
History of minimal trauma fracture
Information sources: Idqbal [3]
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Bone mineral density (BMD) that is determined by dual 
energy X-ray absorptiometry (DEXA) is the most commonly 
used method to assess bone mass. A BMD lower than −2.5 
standard deviations below the mean of a young normal is 
said to be in the osteoporotic range. A BMD between −1.5 
and − 2.5 standard deviation below the young normal is in 
the osteopenic range. Rather than think about BMD as a way 
to formally diagnose osteoporosis, it is clinically more useful 
to think of BMD as useful information to have in assessing 
the risk of future fracture [4]. In older frail people, it may be 
reasonable not to assess BMD with DEXA if knowing BMD 
will not change decisions on osteoporosis treatment. In addi-
tion, in older frail people, it isn’t clear if assessing change of 
BMD by DEXA is of any clinical value.

To help clinicians accurately predict patient’s absolute 
risk of future fractures, two validated tools can be used: the 
fracture risk assessment tool and the Garvan fracture risk 
calculator. The FRAX tool gives the 10-year probability of 
hip fracture and the 10-year probability of a major osteopo-
rotic fracture (clinical spine, forearm, hip or shoulder frac-
ture) [5]. The FRAX models have been developed from 
studying population-based cohorts from Europe, North 
America, Asia and Australia. Information on the following 
clinical risk factors for fracture are used: age, sex, weight, 
height, previous fracture, history of parent having a hip frac-
ture, current smoking, glucocorticoid use, rheumatoid arthri-
tis, secondary osteoporosis and alcohol intake. The Garvan 
fracture risk calculator was originally developed and vali-

dated using an Australian cohort study database [6]. This tool 
requires information on a smaller number of risk factors but 
does include information about falls. Blood tests are aimed at 
identifying risk factors of osteoporosis and causes for sec-
ondary osteoporosis such as thyroid function abnormalities 
and low vitamin D.

 Treatment of Osteoporosis

The reasoning that guides the treatment of osteoporosis in 
older people is that even in older frail people, bone density 
has been shown to be predictive of future fracture. The aim 
of osteoporosis treatment therefore is to improve bone den-
sity or at least slow down bone loss. This in turn will improve 
bone strength resulting in a decreased risk of future fracture. 
Most clinical trials of osteoporosis treatment have been con-
ducted on postmenopausal women; thus there is the question 
of whether this evidence applies to older frail people. The 
main medical treatment options to treat osteoporosis are dis-
cussed below. There are no good-quality head-to-head com-
parisons between the drugs discussed below, so choice of 
therapy should be based on availability, cost, convenience 
and patient-related factors. While life-style measures such as 
exercise are often discussed in guidelines on the treatment of 
osteoporosis, exercise has a more important role to play in 
falls prevention and therefore should be “prescribed” with 
that goal in mind.

 Calcium and Vitamin D

Many older people are not able to meet the recommended 
daily intake of calcium with their usual diet. In addition, 
vitamin D deficiency is common in older people, especially 
among people in residential care [7]. Calcium supplementa-
tion and vitamin D replacement therapy has therefore been 
traditionally the commonest and cheapest treatment form of 
osteoporosis treatment. Fracture prevention studies have 
shown calcium 1000/day and 500 IU /day are beneficial in 
the elderly [8]. The evidence however that calcium and vita-
min D supplementation are effective in preventing fractures 
in older people is conflicting. At the time of writing this 
chapter, the most recent high-quality meta-analysis of ran-
domized clinical trials found that the use of supplements that 
included calcium, vitamin D or both compared with placebo 
or no treatment was not associated with a lower incidence of 
hip, non-vertebral, vertebral, or total fractures among 
community- dwelling older adults [9]. These results appeared 
consistent regardless of the dose of calcium or vitamin D, 
sex, fracture history, calcium intake and baseline serum 
25-hydroxyvitamin D concentration. The authors concluded 
that these findings do not support the routine use of these 

Box 24.2 Causes for Reduced Bone Density and Strength

Endocrine and metabolic diseases
Glucocorticoid excess
Vitamin D deficiency
Hyperthyroidism
Hyperparathyroidism
Hypogonadism
Diabetes mellitus
Other diseases
Chronic renal failure
Liver disease
Rheumatoid arthritis
Multiple myeloma
Malabsorption syndromes
Chronic obstructive pulmonary disease
Medications
Glucocorticoids
Anticonvulsants
Heparin (long-term)
Loop diuretics
Thyroid hormones
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supplements in community-dwelling older people. This con-
trasts with earlier meta-analysis that concluded that calcium 
supplementation did prevent fractures [10]. Prior meta- 
analyses also concluded that that vitamin D supplementation 
was effective in preventing fractures and suggested that this 
dose of vitamin D needed to be ≥800 IU daily [11–13]. Zhao 
et al. [9] in a recent analysis pointed out that these results 
may be influenced by the inclusion of data from trials con-
ducted in residential care and there are a few recent trials not 
included in these earlier meta-analyses that found that high- 
dose vitamin D increased fracture risk.

On the basis of the conflicting evidence, there is variation 
in clinical practice in terms of routinely screening for vita-
min D deficiency in older community dwellers and prescrib-
ing of calcium and vitamin D supplementation to this group. 
In older people who have had an osteoporotic fracture, vita-
min D levels are usually checked, vitamin D deficiency cor-
rected and calcium supplementation prescribed on the basis 
that all pivotal trials of anti-osteoporotic agents (anti- 
resorptive, anabolic or dual-action agents) included supple-
mentation with calcium and vitamin D. In older people living 
in residential care, vitamin D supplementation is often given 
because it is commonly found, and on the basis of an older 
landmark, clinical trial found that calcium and vitamin D 
supplements lowered the risk of fractures in older women 
living in nursing homes [14].

 Bisphosphonates

Most of the randomized controlled trials (RCTs), for anti- 
osteoporotic agents in reducing fragility fractures, were con-
ducted on women up to the age of 80  years, but there is 
evidence from a few studies and subgroup analyses of trials 
that provide evidence that anti-resorptive agents do reduce 
the risk of fractures in older people. Anti-resorptive agents 
prevent bone loss by slowing bone turnover that results in a 
decrease in bone resorption which enhances bone density. 
The evidence is strongest for the bisphosphonates. A post 
hoc analysis of the Hip Intervention Program (HIP) study 
found that risedronate reduced the risk of hip fractures in 
women aged over 70 with established osteoporosis (baseline 
femoral neck T score ≤ −2.5 and ≥1 prior vertebral fracture) 
[15]. After 3  years, hip fracture had occurred in 3.8% of 
risedronate- treated patients and 7.4% of placebo-treated 
patients (relative risk 0.54; 95% confidence interval 0.32–
0.91). The most direct evidence that bisphosphonates can 
reduce the risk of fractures specifically in frail older people 
comes from the HORIZON Recurrent Fracture Trial [16]. 
This was a secondary prevention trial looking at the efficacy 
of yearly intravenous zoledronic acid in patients of both 
sexes who had a hip fracture and subsequent surgical fixa-
tion. In this trial more than 50% of those recruited were over 

the age of 75 years (age range 50–85 years). The rates of any 
new non-vertebral fracture were 7.6% in the zoledronic acid 
group and 10.7% in the placebo group (RR 0.73; 95% confi-
dence interval 0.55–0.98).

Oral bisphosphonates are poorly absorbed, are difficult to 
take orally and are not well tolerated, so long-term compli-
ance with these medications is a challenge. Having said that 
there is no reason to believe that they will not be effective in 
older people on the basis of large body of evidence that they 
reduce the risk of non-vertebral fractures in postmenopausal 
women including the HIP study mentioned above. 
Osteonecrosis of the jaw (ONJ) is a rare adverse effect of 
bisphosphonates and when seen usually occurs in the setting 
of cancer [17].

 Denosumab

Denosumab is a human monoclonal antibody that targets and 
binds with high affinity and specificity to the receptor activa-
tor of nuclear factor-kappa B ligand (RANKL) [18, 19] pre-
venting the activation of the RANK receptor [20] which is 
found on osteoclast precursors and osteoclasts. This leads to 
a decrease in bone resorption and an increase in bone den-
sity. The Fracture Reduction Evaluation of Denosumab in 
Osteoporosis Every 6  Months (FREEDOM) trial for 
36  months investigated the efficacy of denosumab on the 
incidence of new fractures [20]. Postmenopausal women 
aged 60–90 years with osteoporosis were recruited, of whom 
almost a third were over the age of 75  years. Denosumab 
reduced the risk of hip fracture, with a cumulative incidence 
of 0.7% in the denosumab group versus 1.2% in the placebo 
group (hazard ratio, 0.60; 95% CI, 0.37 to 0.97), and also 
reduced the risk of non-vertebral fracture, with a cumulative 
incidence of 6.5% in the denosumab group versus 8.0% in 
the placebo group (hazard ratio, 0.80; 95% CI, 0.67 to 0.95). 
Some people find it more convenient to have a twice a year 
subcutaneous injection [21, 22] compared to oral treatment 
or yearly intravenous infusion. Denosumab is good alterna-
tive treatment for osteoporosis in people with severe renal 
impairment in whom zoledronic acid is contraindicated. 
Currently bisphosphonates and denosumab are the mainstay 
of oestrogen therapy [23].

 Parathyroid Hormone (PTH)/ PTH Analogues
Parathyroid hormone (PTH) or its analogues, given by subcu-
taneous injection once daily, are anabolic agents that directly 
stimulate osteoblastic bone formation, resulting in substantial 
increases in trabecular bone density and connectivity. This 
mechanism of action is very different from that of the anti-
resorptive agents mentioned previously, which reduce bone 
resorption. Two PTH-related analogues are currently in com-
mon use: teriparatide (PTH 1–34) and recombinant human 
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PTH (1–84). For teriparatide, the pivotal trial showed that 
daily subcutaneous injection of teriparatide decreased the risk 
of vertebral and non-vertebral fractures in postmenopausal 
women [24]. The study did not have the power to look at the 
effect of teriparatide on hip fractures. For PTH (1–84) the 
pivotal trial found that it reduced the risk for new or worsened 
vertebral fracture in postmenopausal women with low bone 
density [25].

In clinical practice, because of the costs, the daily subcu-
taneous injections, the lack of evidence in older people spe-
cifically and the long-term safety concerns, teriparatide and 
PTH (1–84) are generally not used as first-line therapy. They 
are used sometimes in people who have severe osteoporosis, 
who continue to have fractures on other osteoporosis treat-
ment or who cannot tolerate or have contraindications to 
bisphosphonates.

 Other Treatments

There is evidence that strontium ranelate has efficacy for 
fracture prevention in older people but is no longer used for 
osteoporosis treatment in most countries because of safety 
concerns. Hormone replacement therapy and selective oes-
trogen receptor modulators (SERMs) are also not used much 
in older people. Neither of these treatments have high-level 
evidence that they prevent hip fractures which is the main 
outcome concern in older people. In addition, for hormone 
replacement therapy, there are concerns about risk of breast 
cancer and venous thromboembolism. SERMs also increase 
the risk of venous thromboembolism [26] but decrease breast 
cancer risk.

 Case Study

An 83-year-old lady is seen in clinic 1 month after an 
admission to hospital for management of a hip fracture 
that occurred after a fall at home. She is medically sta-

ble and now walking well with a walking stick. She has 
hypertension and osteoarthritis but is otherwise well. Her 
cognition is good. Her BMI is 24  kg/m2. Investigations 
while she was in hospital found no medical reasons for 
why she might have osteoporosis apart from low vita-
min D which has now been corrected with vitamin D 
supplementation.

Given her reasonably good life expectancy, she should 
be considered for osteoporosis treatment on the basis that 
she has had a previous minimal trauma fracture. In this sit-
uation there are different opinions on whether bone density 
should be measured. The argument for doing the test is that 
if her bone density was in the normal range, then perhaps 
the clinician would not recommend osteoporosis treatment 
and some people use bone density to monitor treatment. 
The argument against doing a bone density is that she has 
osteoporosis on the basis of having had a minimal trauma 
fracture and most clinicians do not monitor bone density to 
assess response to treatment in older people. Her risk of 
future fracture could be assessed with a tool such as the 
FRAX, but this is not necessary in this situation. For inter-
est, based on the FRAX tool (without bone density results), 
her 10-year probability of major osteoporotic fracture is 
27% and of hip fracture 7.6% using Australian cohort data 
and 17% and 7.6% using Indian cohort data (risk of frac-
tures varies by country).

On the basis of the pivotal HORIZON-recurrent fracture 
trial, the recommendation would be for her to have intrave-
nous zoledronic acid annually on the basis that this has been 
shown to decrease the risk of future osteoporotic fractures in 
older people who have had a hip fracture. If zoledronic acid 
is not available or cannot be given, denosumab subcutane-
ously every 6  months is a reasonable alternative. Oral 
bisphosphonates could also be considered but are often not 
well tolerated.

In terms of falls prevention, she should be assessed for 
whether an assessment of her home by occupational thera-
pist should occur with the aim of making the home environ-
ment safer. She should also see a physiotherapist for advice 
on strength and balance exercises that she could do which 
have been shown to be effective in preventing falls.

 Multiple Choice Questions

 1. Which of the following is the most important fracture to 
prevent in older people because it associated with the 
greatest long-term adverse effect on function?
 A. Hip
 B. Wrist
 C. Humerus
 D. Vertebral
 E. Clavicle

Clinical Relevance
The risk of osteoporotic fractures increases as people 
get older.

Only a few RCTs investigating anti-osteoporotic 
agents with fracture endpoints have included partici-
pants over the age of 80 years.

The strongest evidence for fracture prevention in 
older people is for bisphosphonates.

Falls prevention strategies are just as important as 
osteoporosis management in preventing fractures in 
older people.
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 2. Which of the following diseases is the most common con-
tributor to low bone density?
 A. Hyperthyroidism
 B. Vitamin D deficiency
 C. Hyperparathyroidism
 D. Multiple myeloma
 E. Celiac disease

 3. Which of the following medications that are used in 
osteoporosis treatment has the strongest evidence in terms 
of hip fracture prevention in older people?
 A. Vitamin D
 B. Calcium supplementation
 C. Hormone replacement therapy
 D. Bisphosphonates
 E. Raloxifene

MCQ Answers
 1. A
 2. B
 3. D
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 Introduction

Malnutrition occurs with inadequate intake and/or 
increased requirements, defective absorption and changes 
in the transport and in nutrient utilization [1]. Malabsorption 
can be due to either inadequate absorption and uptake of 
nutrients or to defective digestion. Malnutrition is not 
uncommon in the elderly and is a problem of immense 
concern. About 15% of the community-dwelling ambula-
tory elderly, 5–44% of homebound persons [2–4], 12–50% 
of hospitalized patients and 23–60% of among institution-
alized elderly patients [5, 6] are malnourished. Several 
studies have shown a marked variation in the prevalence 
rates [7–10], and these could be due to variation in the 
diagnostic criteria and screening tools used which make 
comparison difficult. Using the Subjective Global 
Assessment (SGA) screening tool, it was found that 59% 
of a general hospital population on admission were mal-
nourished [11]. In Australia similar studies have shown the 
prevalence rates between 17% and 26% [12, 13].

Malabsorption is present in the elderly more often than is 
realized, and symptoms resulting from malabsorption tend to 
be muted in the elderly [14]. In a study of 490 patients admit-
ted to an acute geriatric ward, 55 were found to be malnour-
ished, and in 24 previously unrecognized, malabsorption was 
detected [15].

 Causes of Malnutrition

With ageing there is decreased food intake often referred to 
as anorexia of ageing and is related to several factors. Sense 
of smell and taste is depressed [16]. The decrease in the 

food intake is also due to decrease in the fat intake. There is 
a decline in gastric emptying of large meals associated with 
satiation [17]. Factors such as physical disabilities, malab-
sorption, faddish diets, lack of appetite, depression, loneli-
ness and social isolation can result in malnutrition. The 
major risk factors of malnutrition in the elderly are isolation 
and multi-morbidity [18]. Community dwellers who are 
poor and homebound [2–4] and have lack of access to medi-
cal care are particularly at risk, and these factors should cre-
ate a higher degree of awareness among primary care 
physicians (Fig. 25.1).

Numerous medical conditions, medications and increased 
susceptibility to infection could give rise to anorexia and 
weight loss in older people especially those in nursing 
homes. The medical conditions are caused by a variety of 
disorders, namely, problems of dentition, swallowing diffi-
culty and malabsorption of nutrients among others. Chronic 
illnesses could affect food intake. In the elderly eating disor-
ders are alarming because of chronic diseases or disorders 
that may have already compromised their health [16]. 
Weight loss could also be attributed to increased metabolism 
associated with diseases such as hyperthyroidism, 
Parkinson’s disease and pheochromocytoma or could be due 
to pancreatic insufficiency through malabsorption [19]. Loss 
of appetite, altered taste and nausea could be related to med-
ications resulting in reduced food intake, so do therapeutic 
diets and modified fluid which are often unpalatable and 
poorly tolerated [20].

Unrecognized depression is a well-known cause of anorexia, 
and weight loss is common in the elderly [21]. Dementia 
patients often refuse to eat or forget to eat, and feeding becomes 
time-consuming [19], and many dementia patients develop 
apraxia of swallowing and have to be constantly reminded to 
swallow. Late-life paranoia, late-life mania and anorexia ner-
vosa [22] could also lead to malnutrition in the elderly.
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 Screening Tools

There is no lack of screening tools to assess malnutrition, but 
each has its limitations. Combinations of diverse measurements 
have received considerable attention to increase sensitivity and 
specificity [23] because of the poor performance of single 
assessment methods. Some screening assessments use labora-
tory data or rely heavily on functional capacity. Others are self-
administered or heavily dependent on the screening clinician for 
accuracy. Determination of prealbumin and albumin is no lon-
ger used to identify malnutrition for they are measures of illness 
and inflammation rather than measures of nutritional status [1].

 I. The Mini-Nutritional Assessment (MNA) [24] is a sim-
ple, rapid and reliable tool for assessing nutrition in the 
elderly in the community or in hospital [25] and is 
widely used by geriatricians. The MNA is a two-step 
procedure, screening with the MNA-SF followed by 
assessment and if needed by the full MNA [26]. It has 
been shown to be 95% accurate when compared with a 
comprehensive nutritional assessment [27]. It is useful 
in hospitals and aged care facility centres (Appendix 1). 
It is comprised of 18 items (6 screenings and 12 assess-
ments) that require a professional to administer and 
takes about 10–15  min. In the screening section 
(MNA-SF), five questions are asked and the body mass 
index calculated. The five questions relate to the severity 
of loss of appetite, weight loss, mobility and presence of 
psychological stress or acute disease and neuropsycho-
logical illness such as dementia or depression. A score 
based on the six items at this stage indicates whether 
malnutrition is possible. The screening part could easily 

be administered by the primary care physician. Those at 
risk require full assessment. The assessment section 
includes ten questions and two anthropometric measure-
ments (triceps skinfold and mid-arm circumference).

 II. The Subjective Global Assessment (SGA) [19] relies on 
functional capacity and physical signs of malnutrition. It 
combines patient’s history (such as dietary intake, func-
tional status and weight loss), physical examination 
(such as muscle and fat distribution, oedema) and clini-
cian’s judgement. Studies have revealed the SGA is only 
reliable in the hands of well-trained clinicians [19].

 III. The Instant Nutritional Assessment (INA) is the most 
practical nutritional screening tool and is relatively sim-
ple and is widely used. It uses the lymphocyte count, 
albumin and weight change. The items singly have a low 
predictive value and when combined however have a 
higher degree of accuracy in identifying individuals at 
risk for malnutrition [28].

 Anthropometric Measurements

Anthropometric measurements and SGA are the most read-
ily available tools. Anthropometry is easily performed, and 
as a measure of malnutrition in hospitalized patients, anthro-
pometric measurements were found to be more sensitive 
than per cent ideal body weight [29]. Decrease in fat is 
reflected as a decrease in skinfold thickness and is measured 
with skin calipers. Another measurement is the mid-arm 
 circumference [18]. Serial measurements should be taken by 
the same operator to avoid interoperator error. The body 
mass index (BMI) should be ascertained (Algorithm 25.1).

Malnutrition

Age-related changes
Anorexia of ageing;
decreased sense of 
smell, taste, fat intake, 
decline in gastric 
emptying, loss of lean 
body mass and 
decreased Body Mass
Index

Malabsorption

G-I disorders
Problem of dentition; 

Mental disorders-
depression, late life
paranoia, late life 
mania

Socio-economic
loneliness, social
isolation; poverty, 
house-bound; lack of 
access to medical care

Functional-
physical
disability-disease
states-stroke,
arthritis,tremors

Pathological-
use of medications,
alcoholism, chronic
infections

Diseases with
increased
metabolism-
hyperthyroidism,
Parkinsons’s disease,
phaeochromocytoma

Fig. 25.1 Causes of 
malnutrition. (Information 
sources: Dudrik [16], Hajjar 
[19], Coulson et al. [20], and 
Nagaratnam and Ghougassion 
[22])
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Elderly at risk of malnutrition
Alarming signs to alert practitioner

Community dwellers-house bound; limited income;
Health problems, physical disabilities; faddish diets,
malabsorption; polypharmacy; restricted access to medical care,
loneliness, social- isolation, depression; hospitalized patients;
institutionalised patients.

Yes

General Assessment Severity of
nutritional status, living situation,
functional status, mental and
psychological status;
Dietary Assessment

Intervention- strategies depend on severity,
presence of diseases and mode of onset

Patient’s history: dietary;
weight loss, loss of
appetite; GI symptoms;
fads, alcohol,
drugs prescribed and
over counter; dentures

High

Initial Assessment
  Screening tool- MNA 6 items
Anthropometric measurements (Appendix 1)

Assessment with remaining 12 items to
clarify whether there is a risk or
malnourished currently

Possible malnutrition

Further assessment (evaluation of nutritional status)

Biochemical-
Haematological
indices, seum
protein;
glucose, Mg, K.

Physical examination
Physical disabilities/handicapped,
specific signs of
malnutrition.

Algorithm 25.1 A practical 
approach to assessment and 
management of patients with 
malnutrition. (Information 
sources: Sullivan [2], 
Cederholm et al. [3], Hart [4], 
Wallace [5], Ennis et al. [6], 
Seiler and Stahelin [18], 
Guigoz et al. [26], and  
Evans [30])
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 Assessment of Patient

The medical history documents dietary intake, weight, gas-
trointestinal symptoms and changes in functional status. The 
physical examination includes evidence of loss of subcutane-
ous fat, muscle wasting, physical disabilities and specific 
signs of malnutrition. Depending on the history and physical 
findings, a selected number of nutritional parameters are 
determined, and these include the following measurements 
of serum proteins, vitamins (B12, folic acid, B1, B2, B6, C 
and D), minerals and trace elements (iron, calcium, magne-
sium and zinc) and lymphocyte count [18]. In a study of hos-
pitalized frail elderly, the total lymphocyte count was below 
normal (<1500 cells mm) in 53%, and in 24% it was severely 
depressed <800 cells/mm3 [4, 29]. The Academy of Nutrition 
and Dietetics and the American Society for Parenteral and 
Enteral Nutrition (ASPEN) characterized malnutrition into 
three categories, namely, starvation-related malnutrition 
(chronic starvation, anorexia nervosa), chronic disease-
related malnutrition (organ failure, cancer, rheumatoid arthri-
tis among others) and thirdly acute disease or injury-related 
malnutrition (major infection, burns among others), and they 
in turn were subdivided into non-severe and severe [1].

 Management

The cornerstone in the treatment of malnutrition in the 
elderly is early diagnosis and assessment of the nutritional 
status. There may be several and potentially reversible or 
preventable conditions. Older people have one or more 
medical conditions that may affect the nutritional status. 
Institutionalized old people contribute to persistently low 
nutrition intake. About 16% of the elderly population eat 
less than 1000 kcal/day, and the daily recommended daily 
intake is 25–35 kcal/d [31]. This may be due to a number 
of reasons, and simple interventions will go a long way to 
improve the nutrient intake. The missing nutrients should 
be replaced and nutrient-rich foods and supplements for 
specific deficiencies made available. Supplements can be 
nutritionally complete and are useful, for example, in 
patients with poor appetite or need specific nutritional 
requirements [32]. The causes of malnutrition in the 
elderly are multifactorial. Socio-economic status, func-
tional ability and advanced age limit some patient’s capa-
bility to purchase and prepare food. Issues such as social, 
psychological, education and functional may be causing or 
exacerbating the malnutrition such as access to nutritious 
food [33].

 Causes of Malabsorption

Malabsorption may result from problem arising from 
improper mixing or with the digestive mediators (e.g. post-
gastrectomy), mucosal and mural causes (e.g. gluten-sensi-
tive enteropathy) and microbial causes (bacterial overgrowth) 
[34].

 Coeliac Disease

Coeliac disease, a chronic malabsorption disease, is charac-
terized by intolerance to gluten found in wheat, rye and bar-
ley. It is a chronic inflammatory disorder giving rise to 
villous atrophy with intraepithelial lymphocytes and crypt 
hyperplasia most marked in the proximal small bowel. 
Predisposing causes are genetic susceptibility and immune-
mediated injury. Coeliac disease can be associated with 
small intestinal bacterial overgrowth and giardiasis in rela-
tion to IgA deficiency coeliac disease [35].

There are three peaks in its presentation, in infancy, in the 
third decade and in the fifth or sixth decade. About 1/3 of 
new patients diagnosed are above the age of 65 years [36]. In 
the latter it usually presents as a specific nutrient deficiency 

Clinical Relevance in Malnutrition
Malnutrition is not uncommon in the elderly.

With ageing there is decreased food intake referred 
to as anorexia of ageing and is related to several 
factors.

Numerous medical conditions and medications in 
the elderly can give rise to anorexia and weight loss.

Depression in the elderly is a well-known cause of 
malnutrition and often unrecognized [21].

The family physician should ensure that residents 
of nursing care facilities with eating problems are 
independently assessed by the dietician.

The cornerstone in the treatment of malnutrition in 
the elderly is early diagnosis and assessment of the 
nutritional status.

The Mini-Nutritional Assessment (MNA) is a sim-
ple, rapid and reliable tool for assessing nutrition in the 
elderly in the community or in hospital [25].

The missing nutrients should be replaced and nutri-
ent-rich foods and supplements for specific deficien-
cies made available.
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such as iron, folic acid or calcium. Apart from the symptoms 
described above, the patients may have a papulovesicular 
rash of dermatitis herpetiformis on the extensor surfaces, 
peripheral neuropathy, psychiatric disturbances and fractures 
from vitamin D deficiency. In the elderly the diagnosis is not 
often considered until serological tests which includes 
 endomysial antibodies or tissue transglutaminase [37] are 
carried out and small intestinal biopsy performed for confir-
mation [14]. Gliadin antibodies are not helpful for the diag-
nosis as they have poor specificity and sensitivity [35]. 
Treatment is an adherence to a lifelong gluten-free diet [38].

 Bacterial Overgrowth

Small intestine bacterial overgrowth (SIBO) defined as the 
existence of >105 bacteria /mm in small bowel fluid culture 
[34, 39] can result in malabsorption of carbohydrates, fats 
and micronutrients. Normally there are only a small number 
of aerobic Gram-positive organisms in the small intestine. In 
SIBO these are replaced by anaerobic but not exclusively 
[35] facultative Gram-negative organisms that typically col-
onize the colon. The bacteria compete for essential nutrients, 
deconjugate luminal bile salts and damage the surface 
enterocytes. It frequently occurs in conditions where the 
motility is affected and when there is lack of gastric acid 
secretion and alterations in intestinal anatomy [40]. Other 
predisposing causes are conditions with decreased gastric 
acid production, any condition that impairs peristalsis, fol-
lowing surgery. Symptoms include abdominal pain and 
bloating [40, 41]. The 14C–xylose test showed high specific-
ity (89%) and low sensitivity (30%) compared to duodenal 
culture and is the best predictor of high bacterial counts [41]. 
Treatment is with non-absorbable antibiotics like rifaximin 
[42] or broad-spectrum antibiotics such as tetracycline, peni-
cillin or cephalosporin [43].

 Disaccharidase Deficiency
Disaccharidase enzyme is an apical membrane enzyme of 
the surface absorptive cells which cleaves lactose. The sur-
face of the small intestine is made up of tiny finger-like struc-
ture, villi, with additional extensions called microvilli 
forming the apical brush border [44]. With the enzyme defi-
ciency, the lactose remains in the lumen and exerts an 
osmotic pull and leads to diarrhoea and malabsorption [45]. 
Bloating, cramps and diarrhoea occur after intake of milk 
products. Weight loss and steatorrhoea are mild. Diagnosis is 
by trial of abstinence, abnormal lactose tolerance test and 
hydrogen breath test.

 Pancreatic Insufficiency Following Chronic 
Pancreatitis
Chronic pancreatic insufficiency and intestinal bacterial 
overgrowth are syndromes specific to the elderly [14]. In a 
study of 70 patients over the age of 65 years, 14 had pancre-
atic insufficiency, and most of them had no history of pain, 
alcoholism or gallstones [46]. It is only after several years 
in the natural history of chronic pancreatitis does diarrhoea, 
steatorrhoea and diabetes occur. Chronic pancreatitis is 
characterized as asymptomatic or recurrent attacks of pain 
at varying intervals. The stools become bulky, frothy and 
greasy, and excessive diarrhoea can be life-threatening. 
Serum trypsin levels are reduced. In moderate to severe dis-
ease, the faecal elastase−1 test is reliable and is widely 
used [47] and alternatively the 13C mixed triglyceride 
breath test [48].

 Symptomatology of Malabsorption

The clinical presentation in malabsorption is diarrhoea, steat-
orrhoea and weight loss. Other manifestations include 
abdominal discomfort, bloating, distension [36], borborygmi, 
anorexia or hyperphagia, nausea and vomiting with muscle 
wasting [49]. Cramp-like lower abdominal pain precedes 
bowel movement. Associated symptoms are that of the sever-
ity of the caloric and vitamin deficiencies. About 60–80% of 
the elderly with coeliac disease may have anaemia [50, 51].

 Approach to Patient with Malabsorption

A careful history and physical examination will help to 
determine the remaining evaluations and direct towards spe-
cific laboratory, imaging and invasive studies. The history 
should include the current complaint, the history of the com-
plaint as to mode of onset and duration of symptoms, bowel 
habits and recent history of travel abroad. A general system 
enquiry about loss of weight or skin rash. A full enquiry is 
about past illnesses such as pancreatitis, liver disease, diabe-
tes mellitus, gastrointestinal symptoms, abdominal surgery 
and the respiratory system. A family history may be relevant 
as in coeliac disease where there be evidence of family clus-
tering and in abetalipoproteinaemia which exhibits familial, 
autosomal recessive inheritance [25]. Details of social his-
tory include dietary history, medication and drinking 
habits.

Physical examination should include assessment of the 
patients’ current weight and body mass index (BMI) together 
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with general inspection of oral cavity, especially the denti-
tion and ability to swallow, for pallor, rash, easy bruising, 
oedema and evidence of signs of specific deficiencies. A full 
examination of the respiratory, cardiovascular, abdominal 
and neurological systems is indicated.

Pertinent laboratory for diagnosing patients with common 
malabsorption syndromes is shown in Table  25.1. Breath 
tests are noninvasive and assist in diagnosis of a variety of 
gastrointestinal problems. For coeliac patients C-13-xylose 
and C-14-xylose tests are useful and have an 84–98% sensi-
tivity and 87–94% specificity [52]. Hydrogen breath tests 
usually with glucose or lactulose for SIBO [53] and 
13-C-triglyceride breath test [54] for pancreatic exocrine 
insufficiency are helpful in their diagnosis.

 Multiple Choice Questions

 1. The following in relation to malnutrition in the elderly 
dementia patients are true. EXCEPT:
 A. With ageing there is decreased food intake referred to 

as anorexia of ageing.
 B. There is a high prevalence of malnutrition among hos-

pitalized and institutionalized patients.

Clinical Relevance in Malabsorption
Malabsorption is present in the elderly more often than 
is realized, and symptoms resulting from malabsorp-
tion tend to be muted in the elderly [14].

The clinical presentation in malabsorption is diar-
rhoea, steatorrhoea and weight loss. Other manifesta-
tions include abdominal discomfort, bloating, 
distension, borborygmi, anorexia or hyperphagia, nau-
sea and vomiting with muscle wasting [36].

Table 25.1 Laboratory studies in the diagnosis of malabsorption syndromes

Studies Coeliac disease
Small intestine bacterial 
overgrowth Chronic pancreatic insufficiency

Full blood count Microcytic/ iron, deficiency, 
macrocytic/folic acid or 
dimorphic

Macrocytic, anaemia To evaluate anaemia

Vitamin B12 Frequently low Low or normal Low
Red cell folate Normal High or normal –
Serum calcium Low – Low
Serum magnesium Low – –
Serum amylase, lipase – – Elevated
Circulating antibodies-gliadin Poor sensitivity and specificity – –
Endomysial Increased
Tissue transglutaminase Increased
Pancreatic function tests – – After IV secretin-

cholecystokinin-lipase 
bicarbonate, proteolytic enzymes 
reduced

Breath tests
 C-13-xylose High sensitivity and Specificity – –
 C-14-xylose
Hydrogen using glucose or 
lactulose

– Useful

13C mixed triglyceride – Useful
Faecal fat estimation faecal fat 
excretion

>7 g/day after 3 day ingesting at 
least 100 g fat daily

Useful >6 g faecal fat /24 h after 
ingesting at least 100 g of fat per 
day faecal elastase-1 test

Information sources: Tivet et al. [52], Simren et al. [53], and Dominque-Munoz [54]

Coeliac disease, a chronic malabsorption disease, is 
characterized by intolerance to gluten found in wheat, 
rye and barley.

Small intestine bacterial overgrowth (SIBO) can 
result in malabsorption of carbohydrates, fats and 
micronutrients.

Disaccharidase enzyme is an apical membrane 
enzyme of the surface absorptive cells which cleaves 
lactose; the lactose remains in the lumen and exerts an 
osmotic pull and leads to diarrhoea and malabsorption 
[45].

In chronic pancreatitis there is weight loss and the 
stools become bulky, frothy and greasy, and excessive 
diarrhoea can be life-threatening.
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 C. Therapeutic diets are often palatable and well 
tolerated.

 D. Many dementia patients develop apraxia of swallow-
ing and have to be constantly reminded to swallow.

Short Answer Questions (SAQs)
 1. List four factors associated with ageing which may con-

tribute to nutritional inadequacy in the elderly.

SAQ Depressed
 1. smell
 2. taste
 3. gastric emptying
 4. food intake

 2. Extended Matching Questions (EMQs)
 1. Vitamin D deficiency
 2. Vitamin A deficiency
 3. Niacin deficiency
 4. Thiamine deficiency
 5. Vitamin K deficiency
 6. Vitamin B12 deficiency
 7. Iodine deficiency
 8. Iron deficiency

EMQs
 1. A = 5
 2. B = 2
 3. C = 6
 4. D = 3
 5. E = 4

 2. Match the specific deficiencies with the most characteris-
tic signs and symptoms listed below. Use each answer 
only once.

 A. Easy bruising, bleeding
 B. Night blindness, impaired dark adaptation
 C. Loss of memory, depression, anaemia and neurologi-

cal deficits
 D. Cutaneous mucous membrane lesions  – stomatitis, 

glossitis, diarrhoea
 E. Polyneuritis, Wernicke’s encephalopathy, Korsakoff’s 

syndrome
 3. The following are true in relation to absorption and diges-

tion EXCEPT:
 A. Luminal availability of B12 is not affected by bacte-

rial overgrowth.
 B. The fats are broken down to triglycerides and fatty 

acids in assumable forms.
 C. Deficiency of lactase in the brush border of the small 

intestine impairs breakdown of the unabsorbable 
disaccharides.

 D. After absorption the nutrients enter the systemic cir-
culation via the portal vein and via the thoracic duct.

 4. The following causes of malabsorption are true EXCEPT:
 A. Coeliac disease presents in three peaks in infancy, in 

the third decade and in the fifth or sixth decade.
 B. Small intestine bacterial overgrowth can result in mal-

absorption of carbohydrates, fats and micronutrients.
 C. Within a few weeks in the natural history of chronic 

pancreatitis diarrhoea, steatorrhoea and diabetes occur.
 D. Disaccharidase enzyme is an apical membrane 

enzyme of the surface absorption cells that cleaves to 
lactose.

MCQs Answers
 1. C
 3. A
 4. C
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 Appendix 1: Mini-Nutritional Assessment 

Mini Nutritional Assessment
MNA®

Screening

A Has food intake declined over the past 3 months due to loss of appetite, digestive problems,
chewing or swallowing difficulties?

Weight loss during the last 3 monthsB 

0 = severe decrease in food intake
1 = moderate decrease in food intake
2 = no decrease in food intake

0 = weight loss greater than 3 kg (6.6 lbs)
1 = does not know
2 = weight loss between 1 and 3 kg (2.2 and 6.6 lbs)
3 = no weight loss

0 = bed or chair bound
1 = able to get out of bed / chair but does not go out
2 = goes out

C Mobility

0 = yes

0 = severe dementia or depression
1 = mild dementia
2 = no psychological problems

0 = BMI less than 19
1 = BMI 19 to less than 21
2 = BMI 21 to less than 23
3 = BMI 23 or greater

0 = CC less than 31
3 = CC 31 or greater

12 - 14 points: Normal nutritional status
8 - 11 points: At risk of malnutrition
0 - 7 points: Malnourished

Has suffered psychological stress or acute disease in the past 3 months?D 

E Neuropsychological problems

Body Mass Index (BMI) (weight in kg) / (height in m)2F1

IF BMI IS NOT AVAILABLE, REPLACE QUESTION F1 WITH QUESTION F2.
DO NOT ANSWER QUESTION F2 IF QUESTION F1 IS ALREADY COMPLETED.

Last name:

Sex:

Complete the screen by filling in the boxes with the appropriate numbers. Total the numbers for the final screening score.

Age: Weight, kg: Height, cm: Date:

First name:

F2 Calf circumference (CC) in cm

Screening score (max. 14 points)

2 = no
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Constipation, Faecal and Urinary 
Incontinence

Gary Cheuk and Nages Nagaratnam

 Constipation

 Introduction

The prevalence of constipation increases with age [1], and 
it is a common condition in the elderly over the age of 
65 years [2]. The estimated prevalence of constipation is 
highly variable from 2% [3] to 28% [4]. Older men and 
women are equally affected and are often related to multi-
ple age-related problems which may account for the 
increased prevalence in older people. About three-quarters 
of the elderly hospitalised patients and nursing home resi-
dents use laxatives for bowel regulation [5]. Constipation 
occurs in about half the number in nursing homes and 
15–20% of the community dwelling elderly [6]. Chronic 
constipation is often a cause of great discomfort and often 
affects quality of life negatively [7]. It may be a sign of a 
more serious underlying problem such as mass lesions or 
colonic dysmotility [8].

Slow colon transit, irritable bowel syndrome and pelvic 
floor dysfunction are three distinct pathophysiologies caus-
ing constipation [9]. Normal defaecation begins with the 

passage of faecal bolus into the rectum. The rectum distends 
and there is transient relaxation of the internal anal sphinc-
ter. Continence is preserved by the contraction of the exter-
nal anal sphincter. If the individual complies and adopts a 
squatting position, the anorectal angle becomes straight-
ened. A Valsalva manoeuvre increases the intra-abdominal 
pressure and overcomes the resistance of the external anal 
sphincter. The pelvic floor descends, and pressure on the 
faecal mass increases the intrarectal pressure. The internal 
anal sphincter, the external anal sphincter and the puborectal 
muscle relax synchronously, and the faecal mass is dis-
charged. The sympathetic pathway to the IAS emerges from 
the 5th lumbar segment. The IAS is also supplied by the 
preganglionic parasympathetic fibres that emerge from the 
second, third and fourth sacral segments. The EAS is sup-
plied by the inferior rectal nerves and by the perianal branch 
of the 4th sacral nerve, and the reflex has its afferent and 
efferent pathway in the pudendal nerve. The fibres in the 
pelvic splanchnic nerves reach the intestines by way of 
plexuses.

Many age-related problems such as multiple medical 
conditions, increased use of medications, decreased mobil-
ity and dietary changes, such as reduced fibre intake, due 
to poor chewing, contribute to constipation. Frailty and 
bedriddeness and weak straining ability also contribute to 
the increased prevalence of constipation in this group [10]. 
Drug-induced constipation is the use of medications that 
affect the central nervous system, nerve conduction and 
smooth muscle fibres. Drugs that are associated with con-
stipation are the anticholinergics, narcotics and dopami-
nergics [10]. Other causes of secondary constipation are 
the neurological diseases, endocrine and metabolic dis-
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eases, psychological conditions and structural abnormali-
ties (Box 26.1).

 Evaluation of Patient with Constipation

Evaluation of a patient is based on (i) history of the symp-
toms, (ii) physical examination with focus on the underlying 
cause and (iii) investigations.

 1. History should include a past medical history, for instance, 
dementia, diabetes mellitus, drug history, weight loss, 
pain, change in bowel habits, change in dietary habits, 
hydration, physical activity and psychological factors.

 2. Physical examination includes a general examination  – 
signs of systemic illness, abdominal mass, local haemor-
rhoids, fissures, digital rectal examination and sphincter 
tone.

 3. Investigation  – stool screened for occult blood, plain 
X-ray of the abdomen, bowel obstruction, volvulus, mass 
lesions, extent of faecal retention and megacolon and 
flexible sigmoidoscopy in patients without any obvious 
cause. In those with change in bowel habits, further diag-
nostic evaluation-include colonoscopy and if the consti-
pation is refractory referral to specialist -anorectal 
manometry, colonic transit time, defaecography or a bal-
loon expulsion test.

 Management

If there is no secondary cause to be found, non-pharmaco-
logical measures will be the first step to improve bowel 
regularity, and this will include increased fluid intake, high 
fibre intake and regular physical exercise [6]. If this not 
successful, then proceed to the use of laxatives. The first-
line agents recommended are the bulk-forming and osmotic 
laxatives. The former increases stool mass and softness by 
absorbing water from the intestinal lumen, thereby increas-
ing the stool bulk. Some may cause bloating and gas forma-
tion [8]. Patients with functional normal transit constipation 
benefit most, but the need to maintain good hydration is a 
limitation in the use of bulk-forming laxatives especially in 
frail elderly patients [6]. The osmotic laxatives cause secre-
tion of water into the intestinal lumen by osmotic activity. 
It has been shown to relieve faecal impaction in frail 
patients with neurological disease, but a serious limitation 
is the patients are at high risk of aspiration [6]. If the 
patients do not respond to the above two, stimulant laxa-
tives are used as intermittent treatment. The prokinetic 
agents act by increasing intestinal motility. Tegaserod 
maleate, a 5HT4 presynaptic receptor agent which enhances 
peristaltic reflex and increases colonic motility, has been 
suspended in the United Kingdom and Canada due to con-
cerns regarding serious cardiovascular events [14].

 Faecal Impaction

Faecal impaction is a common problem in the elderly and 
closely associated with chronic or severe constipation, struc-
tural anorectal abnormalities and neurological or functional 
gastrointestinal disorders [15]. The hospitalised and institu-
tionalised patients are at high risk [16] and are associated 
with increased morbidity and mortality [15]. Complications 
attributed to faecal impaction include bowel obstruction 

Box 26.1 Causes of Constipation
A. Functional

Functional activity
Psychological
Life-style changes

Insufficient water intake
Low fibre diet
Changes in routine
General immobility

B. Organic/secondary
I.  Neurological-cerebrovascular disease, auto-

nomic neuropathy, multiple sclerosis, 
Parkinson’s disease, spinal cord injury, dia-
betic neuropathy

II.  Endocrine/metabolic  – hypothyroidism, 
hyperparathyroidism; hypercalcaemia, 
uraemia, diabetes mellitus

III. Psychiatric – depression, anxiety
IV.  Structural lesions  – obstructive lesions 

(mass lesions), rectal prolapse, rectocele, 
haemorrhoids, anal fissure, inflammatory 
disease of the bowel

V.  Organic intestinal lesions: obstruction; can-
cer, diverticulitis, faecal impaction and ano-
rectal abnormalities

VI.  Drugs – especially those affecting the cen-
tral nervous system,
nerve conduction and smooth muscle func-
tion  – NSAIDs, opioids, anticholinergics, 
analgesics and diuretics, among others.
Information sources: De Giorgio et al. [11]; 
Choung et al. [12]; Schaeffer et al. [8]; Rao 
and Go [13].
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leading to stercoral ulcer, perforation, peritonitis or cardio-
pulmonary collapse [15], faecal incontinence and urinary 
tract obstruction and can prove fatal [17].

Impacted faeces are removed by manual extraction, prox-
imal and distal washout enema and a short-term use of laxa-
tives. If this is not successful, polyethylene glycol is 
recommended [13]. The extent of the impaction may be 
determined using water-soluble contrast media such as 
Gastrografin [15]. Recurrence is common; hence a bowel 
regimen should be implemented [15]. Table 26.1 shows the 
medications used in constipation.

 Faecal Incontinence

 Introduction

Faecal incontinence is defined as an inability to control volun-
tarily the internal anal sphincter with passage of faeces and fla-
tus. There are three types of faecal incontinence: (i) urge 
incontinence, there is an urge but inability to make it to the 
toilet in time; (ii) passive incontinence, there is an involuntary 
loss of gas or stool without awareness; and (iii) faecal seepage, 
there is leakage after normal evacuation with soiling of under-
garments [18]. Faecal incontinence in the elderly can be further 
categorised as (i) overflow incontinence, (ii) reservoir inconti-
nence and (iii) recto-sphincteric incontinence [19, 20]. Factors 
involved in conserving continence are shown in Box 26.2.

The true prevalence of faecal incontinence is not known 
but could be as high as 2.2% in the general population [21]. 
It is high in nursing home residents [22] and in hospitalised 
patients. In institutionalised patients, the prevalence had 
been estimated between 30% and 60% [23]. Almost 1 in 10 
residents in 30 residential homes for the elderly had faecal 
incontinence at least once weekly [24]. In 73% of the 
patients, faecal incontinence had been present for over a 
year, and yet only 4% had been referred to the general prac-
titioner [24]. Estimates of the prevalence of incontinence in 
the older adult population vary widely, but clearly it is sig-
nificantly more common in older adults [25]. The number of 
old people is expected to increase in the future, and as the 
prevalence of faecal incontinence increases with increasing 
age, there will be more elderly with incontinence.

An understanding of the physiology of the defaecation 
mechanism is necessary to control the problem [26]. The rec-
tum acts as a storage reservoir until the contents can be dis-
posed. The pelvic floor muscles including the puborectalis 
muscle and the anal sphincters are essential for defaecation 
and to maintain continence [21]. Altered stool consistency 
and delivery of contents to the rectum, abnormal rectal 
capacity and compliance, decreased anorectal sensation and 
pelvic floor or anal sphincter dysfunction may result in 
incontinence [27].

Clinical Relevance
Chronic constipation is a cause of great discomfort and 
affects quality of life [7].

Attributed to many age-related problems, multiple 
medical conditions, increased use of medications, 
decreased mobility and dietary changes, frailty and 
bedriddeness

First step in the management is, to non-pharmaco-
logically improve bowel regularity, for example, 
increase fluid intake, high fibre diet and regular physi-
cal exercises [6].

Table 26.1 Medications for chronic constipation

Agent Formula/strength Adult dose
Bulk laxatives
  Methylcellulose 

(Citrucel)
Tab 500 mg Two tabs up to 

six times a day
  Psyllium (Metamucil) Powder 3.4 g/tsp. 

with 8 oz. liquid
One to three 
times daily

Osmotic laxatives
  Magnesium hydroxide 

(milk of magnesia)
400 g/5 ml 30–60 ml/once 

daily
  Sorbitol liquid 4.80 ml 30–150 ml/day
Stimulant laxatives
  Bisacodyl (Dulcolax) Tab 5 mg 5–15 mg daily
  Senna (Senokot) Tab 8.6 mg Two or four 

tablets daily
  Cascara sagrada Tab3 and 5 One tab daily
Stool softeners
  Docusate (calcium 

sulphate)
Capsule 240 mg Once daily

  Docusate sodium Cap. 50 or 100 mg 50–300 mg 
daily

  Prokinetic agents
  aTegaseroid (zelnorm) 2 mg, 6 mg Two times daily

Information Sources: Gartlehener et al. [14]
aSuspended due increased risk of cardiovascular events. (Gartlehener 
et al. [14])

Box 26.2 Conserving Continence
Sphincter integrity
Pelvic floor and mucosal seal
Bowel motility
Sensory function and co-ordination
Life-style factors
Psychological factors
Stool consistency
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In the elderly faecal incontinence is more often related 
to multiple medical diagnoses, medications, general 
impairment of health and social circumstances than among 
younger persons. The commonest cause of faecal inconti-
nence in the female is structural damage to the anal sphinc-
ter during vaginal delivery often accompanied by injury to 
the pudendal nerve [28]. Vaginal delivery and chronic 
straining are risk factors for double incontinence, and 
involvement of the pudendal nerve may result in worsen-
ing of continence [29]. It has been postulated that since 
vaginal delivery may be more likely to cause pudendal 
nerve injury, Caesarian section should be protective, but a 
Cochrane systemic review did not confirm such hypothesis 
[30]. Postsurgical sphincter damage is the second com-
monest cause [31]. Other conditions associated with faecal 
incontinence are faecal impaction which is an important 
factor in the elderly, diarrhoeal states, connective tissue 
disorders, neurological impairment related to stroke, dia-
betes and multiple sclerosis [23]. In the elderly vision, 
speech and gait impairments from any cause can have an 
impetus on the control of continence [32].

 Evaluation of a Patient with Faecal 
Incontinence

Faecal incontinence is of great discomfort with loss of 
confidence which often affects the quality of life and is 
socially and psychologically devastating to the patients 
and their families [21]. Many old people do not seek help 
for the problem believing that it is part of aging. This is 
largely due to lack of knowledge of the condition, oblivi-
ous to the treatment available and a general acceptance of 
the symptoms. Patients are embarrassed and reluctant to 
tell anyone, and both physician and patient are hesitant to 
talk about it [21].

A detailed clinical history and physical examination 
including a neurological examination are essential. 
Attention should be paid to the sphincters and faecal impac-
tion. Digital rectal examination is crucial. It is important to 
remember the causes of loose stool such as inflammatory 
bowel disease, overuse of laxatives and overflow from fae-
cal impaction can present as incontinence with a normal 
functioning anal sphincter [33]. Diminished sensation and 
lack of anal contraction (‘winking’) indicate an underlying 
neurological condition [34]. Generally patients with faecal 
incontinence have poor anal sphincter tone on digital exam-
ination and low anal canal pressures on manometric assess-
ment. Diagnostic tests should be directed towards evaluation 
of the anorectal continence mechanisms. Anorectal manom-
etry, pudendal nerve latency studies [35] and electromyog-
raphy are part of the standard primary evaluation [27]. 

Radiological tests such as defaecography and anal endo-
sonography can provide additional information [35]. 
Patients with double incontinence should further be evalu-
ated by a multidisciplinary group of specialists [29]. Most 
patients however do not have a serious physical disorder 
requiring intensive investigation [34].

 Management

Faecal incontinence varies in severity from minor faecal soil-
ing to frank incontinence of solid stool. Basically faecal 
incontinence is either symptomatic or due to structural and 
sphincter damage. Choice of proper therapy will depend on 
the cause and severity of the incontinence. Contributory fac-
tors such as faecal impaction, overuse of laxatives and 
inflammatory bowel disease may present as faecal inconti-
nence and must be corrected. If the cause for the diarrhoea is 
not evident, dietary measures may be helpful and in some 
instances antidiarrhoeals such loperamide, given after a 
stooling episode. Loperamide does not cross the blood-brain 
barrier and acts locally in the intestine and possibly on the 
anal sphincter [36].

Mild cases usually respond to simple medical therapy, 
reassurance and dietary advice. Certain foods such as exces-
sive fruit juice can aggravate the incontinence. If the patient is 
incontinent with liquid or soft stool, measures to make the 
stool firm and to keep the rectum empty. Some will benefit by 
insertion of a glycerine suppository immediately after defae-
cation on retention for about 20 min as this will help in further 
evacuation of the rectum [34]. Stool-bulking agents and bio-
feedback are other methods employed. Biofeedback is effec-
tive in the short term in majority of the patients with faecal 
incontinence but is most useful in those with passive leakage 
and urge incontinence and, in patients with structural anal 
damage, can lead to some symptom improvement or cure 
[37]. For the biofeedback therapy to be successful, the patient 
has to be motivated and understand the requirements [32].

In more severe cases, a variety of therapeutic interven-
tions, dietary, behavioural, pharmacological and surgical, are 
employed on the basis of the results of diagnostic testing 
[19]. Surgery for faecal incontinence is indicated after fail-
ure of nonoperative measures [32]. New surgical techniques 
include (i) dynamic graciloplasty, the gracilis muscle is 
wrapped around the anal canal and battery stimulation 
 produces muscle contraction increasing the pressure [33], 
(ii) in patients with intact or repaired anal sphincter sacral 
nerve stimulation [38]. by means of percutaneous electrode 
in a sacral foramen and if successful a permanent pulse gen-
erator is implanted [34]. iii. An artificial sphincter is a circu-
lar cuff implanted around the anal canal and inflated to 
maintain sphincter closure [39].
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 Urinary Incontinence

 Introduction

Urinary incontinence is one of the biggest challenges facing 
the elderly population. It increases with age and was found in 
17% of men and 48% of women over 70 years of age, and 
women had eight times higher odds of having urinary incon-
tinence than men when all ages 70–97 were pooled [40]. In 
another study 55% of women and 34% of men older than 
65 years had urinary incontinence [41]. At least 15% of com-
munity-dwelling elderly and 50% of institutionalised elderly 
have significant incontinence [42]. Double incontinence (uri-
nary and faecal) is common in community-residing elderly 
in Japan [43] and in the Netherlands [44] and increases with 
age.

Three important components that play a major role 
in the maintenance of continence are the detrusor mus-
cle, internal sphincter and the external sphincter. The 
S2, S3 and S4 spinal segments at the lateral horns cells 
from which emanates the pelvic nerves. The pregangli-
onic parasympathetic fibres travel with the pelvic 
nerves through the inferior hypogastric plexus to syn-
apse with the postganglionic neurons in the adventitia 
of the detrusor and internal sphincter. The presacral 
nerves or sympathetic originate from the lower lumbar 
regions (L1–L2) to travel to the superior hypogastric 
plexus from which arises the hypogastric nerve. The 
hypogastric nerve consists of two distinct sympathetic 
receptors, the alpha-adrenergic receptors to the trigone 
and proximal urethra (increases tone) and the beta-
receptor to the body of the urinary bladder (reduces 
tone causing relaxation). The pudendal nerve from the 
primary rami of S2–S4 supplies the external sphincter 
(Fig. 26.1).

 Risk Factors

In the elderly the risk factors are multifactorial among them 
being age-related changes, comorbidity, polypharmacy and 
functional impairments [45]. Urinary incontinence is often 
attributable to medical problems or disease and general 
impairment of health [46, 47], many of which are more 
common among older adults and could disrupt the mecha-
nisms of continence. Medications, impaired mobility and 
comorbidity such as depression, stroke, transient ischaemic 
attacks, dementia and heart failure are risk factors for uri-
nary incontinence in older people [48]. Damage to the blad-
der efferent nerves in the pelvis, as in infiltrative cancer, 
produces a flaccid bladder and sphincter, with constant drib-
bling. In men stress incontinence is uncommon and is usu-
ally due to neurological disease, tumour or prior surgery to 
the prostate. Radical prostatectomy is complicated by uri-
nary incontinence in a range of 5–34% [49] and following 
transurethral resection in less than 1% of patients [50]. In a 
study of a large cohort of 64,396 women, Mathews et  al. 
[51] found that dual incontinence was primarily associated 
with advanced age, decompensating medical conditions, 
depression and multiparity. Men mostly tend to have urge 
incontinence, but women suffer from both urge and stress 
incontinence. Men do not have stress incontinence for the 
anatomical reason in that their urethra is long and tortuous 
with the sphincter and prostate helping to prevent urine loss 
[52]. In women the short and straight urethra and the less 
effective sphincter together with pregnancies are reasons for 
the stress incontinence [53]. In frail elderly detrusor hyper-
activity with impaired contractility (DHIC) leads to 
increased post-void residual urine [54]. Several researchers 
have found a correlation between urinary incontinence and 
frailty [55, 56]. It has been suggested that urinary inconti-
nence is a marker of frailty also in nonagenarians and it can 
also be considered as a precursor of frailty [55].

 Clinical Considerations

Detrusor hyperreflexia may also contribute to urgency [57] 
due to increased afferent signalling, and urge incontinence 
is the most common form in older men and increases with 
age [58]. In stress incontinence the loss of urine is caused 
by activities such as exercise, coughing, laughing and 
sneezing and associated with increased intra-abdominal 
pressure and decreases with age [56, 58, 59]. In older 
women parity hardly contributes to stress incontinence 
compared to the younger and middle-aged [58]. Overflow 
incontinence is the involuntary loss of small amounts of 
urine or a constant leak from a full bladder. This results 
from inability of the bladder to empty completely due to 

Clinical Relevance
Faecal incontinence is common and a treatable 
condition.

It causes great discomfort and reduces quality of 
life.

Many old people do not see medical help believing 
the problem is part of ageing or feel embarrassed.

When faecal incontinence becomes distressful, 
patients seek help usually from the primary care 
physician.

Faecal incontinence is amenable to treatment that 
can be delivered in primary care [34].
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contractile dysfunction or when the flow of urine is blocked 
[59]. The causes include benign hypertrophy of the pros-
tate; medications such as sedatives, antidepressants, anti-
psychotics and anticholinergics; neurological causes such 
as spinal cord injuries; and medical conditions such as dia-
betes and multiple sclerosis. They have frequent or con-
stant dribbling of urine. Another type of incontinence is 
functional incontinence. Persons with physical disability 
or a medical condition may have difficulty in reaching the 
toilet [56]. In the elderly common voiding problem is 
urgency with urge incontinence, and bladder overactivity 
is a common underlying factor [60].

It is useful to categorise the problem into acute and 
chronic forms. The acute form is often remediable, for exam-
ple, the post-stroke UI patient is prone to delirium, recurrent 
urinary tract infections, faecal impaction, constipation, 
restricted mobility and numerous medications which can 
contribute to the UI [57, 59]. The chronic forms are classified 
as urge, stress, mixed, overflow and functional.

UI is physically and emotionally disruptive [61] and in 
general has a negative impact on the quality of life through 
multiple effects on daily activities or interpersonal relation-
ships [62]. Urinary incontinence is associated medically with 
sepsis, recurrent urinary tract infections, decubitus ulcers, 
decreased mobility, increased mortality [63], restriction of 
social and sexual activities, dependency and depression [64]. 
It affects the physical well-being of the patient and has a 
negative effect on the patient’s quality of life. The dissatis-
faction with the quality of life has been attributed to social 
and psychological problems [62]. These include loss of inde-
pendence, inability to work, diminished self-esteem and 
depression [64]. The patients with urinary incontinence do 
not tell anyone because they are embarrassed and ashamed 
[65]. Apart from social and psychological consequences, it 
results in high rates of institutionalisation. Furthermore, it 
not only has direct consequences for the patients and their 
relatives but also has an economic impact on the health sys-
tem. The annual cost of urinary incontinence has been estab-
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lished to account for 2% of the total health costs in the United 
States and Sweden [66, 67].

 Assessment and Management

In most patients with the history, physical examination, urine 
analysis, urine culture and measurement of post-void resid-
ual urine (PVR), a diagnosis can be made. The history should 
include the onset of urinary incontinence, frequency, vol-
ume, timing, associated events and medications [58]. 
Physical examination should include cognitive and func-
tional assessments, rectal and vaginal examinations, a metic-
ulous neurological examination and a cystoscopy only for 
haematuria or unexplained pelvic pain [58]. A clinical stress 
test in patients with stress UI may be helpful [58]. In a study 
of asymptomatic perimenopausal and postmenopausal 
women, the investigators [68] found the PVR urine volume 
to be less than 50 ml in most of the women. According to the 
AHCPR clinical guidelines for urinary incontinence in adults 
[69], a PVR of less than 50 ml is indicative of satisfactory 
bladder emptying and a PVR of more than 200 ml unsatis-
factory emptying. However, there are no recommendations 
as to the implication of PVR between 50 and 200 ml [69].

Treatment of UI includes behavioural and pharmacologi-
cal interventions. Correction of reversible and contributing 
factors is all-important [58]. For example, if confusion can 
be reduced and mobility restored, continence too will often 
return [70]. Patients who recognise their incontinence, atten-
tion-focused training is an effective measure in re-establish-
ing bladder control [71]. The avoidance of caffeinated 
beverages and alcohol and minimising evening fluid intake 
and cessation of smoking may be helpful especially in 
patients with stress incontinence [58]. In those with overflow 
bladder, life-style changes such as reduction in weight and in 
caffeine intake may help.

Behavioural techniques include Kegel’s exercises, blad-
der training and bladder drill, prompted voiding, urge sup-
pression and timed voiding [62]. Pelvic muscle exercises are 
effective for urge, stress and mixed UI [57, 59]. When they 
do not respond to behavioural techniques, anticholinergics 
and bladder training are options. Drugs with anticholinergic 
[59] and smooth muscle relaxant properties (oxybutynin, 
solifenacin, darifenacin, trospium and tolterodine) are effec-
tive for urge incontinence and overactive bladder and have 
similar efficacy [58]. The side effects include dry mouth, 
constipation, confusion and blurred vision. Alpha-adrenergic 
drugs are used in stress incontinence and can be combined 
with oestrogen therapy in women, and surgical treatment can 
be highly effective in properly selected women [61]. 
Imipramine can be used for both stress and urge inconti-
nence. On the other hand cholinergics (bethanechol) and 
alpha-adrenergic blocker (prazosin) which stimulates blad-

der contractions and relax the sphincter are used in overflow 
UI (Fig. 26.2).

 Case Study

An 86-year-old presented with voiding problems. Six months 
earlier she has had a stroke which left her with weakness of the 
left side of her body, the arm more than the leg. She could now 
walk independently but slowly. She had developed urinary 
incontinence during her stay in hospital and has had an indwell-
ing catheter for several weeks following the stroke and which 
was removed a day before she was discharged from hospital. 
She has been incontinent since then. On returning home she 
has a compelling desire to void and has had several episodes of 
wetting herself between the bed and the toilet. On many occa-
sions while in the garden watering with a hose, she has had the 
urge to void and was incontinent. She restricts fluid intake 
whenever she has to go out. She continues with Kegel’s exer-
cises which were started when she was in hospital.

In all probability she has urge incontinence related to the 
stroke, an overactive bladder and functional incontinence 
due to being confined to the bed and decreased mobility. She 
has hypertension for which she is on hydrochlorothiazide 
12.5 mg daily and SR 240 mg verapamil daily. She was diag-
nosed with mild dementia prior to the stroke and has been on 
donepezil for several months. She continues on the donepezil 
for according to her it has done some good although it can 
increase bladder contractions. Even though anticholinergics 
should be avoided in patients with dementia more so when 

Clinical Relevance
Urinary incontinence increases with age and was found 
to be 17% in men and 48% in women aged 70 years of 
age [40].

It affects the physical well-being of the patient and 
has a negative effect on the patient’s quality of life 
[62].

It results in high rates of institutionalisation.
In both men and women, the ability to postpone 

voiding bladder capacity and urinary flow rate declines 
with age.

Urinary incontinence should not be considered a 
part of ageing.

It is useful to categorise the problem into urge, 
stress, mixed and overflow incontinence.

Most men tend to have urge incontinence, but 
women suffer from both urge and stress incontinence.

Treatment of UI includes behavioural and pharma-
cological interventions.
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CAUSE

NO YES

Treat

< 50 ml <100ml >200ml
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Fig. 26.2 Evaluation and 
management of urinary 
incontinence. (Information 
sources:Frank & Szlanta [57]; 
Merkel [59]; Ouslander [61]; 
AHCPR [69] ** with caution 
in elderly women 
Anticholinergics: Oxybuytrin 
(ditropin); Solifnacin 
(Vesicare); Trospium 
(Trosec); Darienacin 
(Enablex; Toterodine (Detrol). 
Alpha-adrenergic terazosin 
(Hytrin);tamsulasin (Flomax))

they are on a cholinesterase inhibitor, she was commenced 
on oxybutynin 2.5 mg at bed time, and this was increased to 
5 mg daily. The hydrochlorothiazide was ceased. She remains 
on the verapamil, a non-dihydropyridine calcium channel 
blocker which reduces bladder contractions and may be use-
ful in the treatment of detrusor hyperactivity.

 Multiple Choice Questions

Answers at the end of References

 1. The following in relation to constipation are true 
EXCEPT:
 A. Constipation in the elderly may be a sign of a more 

serious underlying problem such as a mass lesion.
 B. Constipation is three bowel movements per fortnight.
 C. Frailty and bedridden contributes to increased 

prevalence.
 D. Increased use of medications with side-effect profile 

is an important cause of constipation in the elderly.
 2. In the management of chronic constipation in the elderly, 

the following are true EXCEPT:
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 A. First step is to improve bowel regularity – increased 
fluid intake, high fibre diet and physical exercise.

 B. Bulk-forming laxatives increase stool mass softness 
by absorbing water from the intestinal lumen.

 C. Impacted faeces are removed by enema, stool soften-
ers and long-term use of laxatives.

 D. Osmotic laxatives cause secretion of water into the 
lumen by osmotic activity.

 3. The following are true of faecal incontinence, EXCEPT:
 A. Faecal impaction is associated with faecal 

incontinence.
 B. In the elderly faecal incontinence is more often related 

to multiple medical diagnoses.
 C. Postsurgical sphincter damage is the commonest 

cause.
 D. Diminished sensation and lack of anal contraction 

‘winking’ indicate an underlying neurological 
condition.

 4. The following are true of urinary incontinence, EXCEPT:
 A. In men stress incontinence is uncommon.
 B. In the elderly common voiding problem is urgency 

with urge incontinence, and bladder overactivity is a 
common underlying factor.

 C. In frail elderly detrusor hyperactivity with impaired 
contractility (DHIC) leads to decreased post-void 
residual urine (PVR).

 D. A PVR of less than 50 ml is indicative of satisfactory 
bladder emptying.

MCQ Answers
 1. A
 2. B
 3. C
 4. C
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Gait Disorders in the Elderly

Nages Nagaratnam and Kujan Nagaratnam

 Introduction

Gait disorders in the elderly may arise from a single or a 
combination of neurological and musculoskeletal factors. 
They may interact with physiological-related changes which 
increase with age and are part of normal ageing. Ageing 
however is not necessarily accompanied by disordered gait 
for some elderly maintain a normal gait into their 90s [1].

From 8% to 10% of non-institutionalised older adults and 
60% of nursing home residents reported having difficulty in 
walking and required assistance of another person or special 
equipment to walk [2–4]. Abnormal gait is seen in 35% of 
people over the age of 70 years [5], and gait changes are seen 
in the majority of people over the age of 85 years [6].

 Physiology

The normal gait consists of a repetitive gait cycle (Fig. 27.1). 
The gait cycle is the time interval occurring from heel strike 
to heel strike of the same foot [7, 8]. The gait cycle has two 
phases, a stance phase which takes up to 60% of the gait 
cycle and the swing phase which takes up to 40% of the cycle 
[7]. The stance phase is divided into the heel strike (the ini-
tial contact of foot on the ground), the mid-stance (when the 
full foot is on the ground) and the toe off (the point when the 
stance phase ends [8]. The toe off phase is also known as the 
propulsive period [8, 9]. At average walking about 10% of 
the entire gait cycle is represented by double-leg stance, that 
is, both feet are on the ground, and this decreases with 
increase in the walking speed and is eliminated on running 
[8]. About 40% of the gait cycle comprises the single-leg 
stance in a normal walk [7]. From the toe off phase to the 
heel strike phase is the swing phase. There are two extra 

phases in the swing phase  – acceleration and deceleration 
phase [10]. In the former, the swing leg makes an accelerated 
forward movement resulting in propelling the body weight 
forward [9]. The velocity of the forward movement is braked 
by deceleration in order to place the foot on the ground with 
control [9]. Between these two phases is the mid-swing 
phase, when heels of both feet are next to each other [11] 
(Fig. 27.1).

 Pathophysiology

With ageing there are decreased muscle bulk, flexibility and 
strength together with loss of vision and hearing. The major 
changes in gait are in the reduction in the overall step/stride 
length and velocity. There are also decreased rotation and 
more flat-footed landing and less vigorous push off [12–14]. 
Other workers however have found no differences with step 
length, stride length and velocity [15]. When healthy young 
women were compared with elderly women, the stride 
length, step length, velocity and range of ankle motion had 
lower values in the elderly [16]. Similar studies between 
healthy young men and older men showed no significant dif-
ferences between them but for stride length [15]. When gen-
der was compared, the free-speed cadence was faster for 
women than for both young and older men. According to 
Hageman [17], the gait characteristics of older healthy adults 
are an adaptation towards safe walking rather than an abnor-
mality or disability. Thus there is no accepted standard of 
normal gait in the elderly [18].

What has been described as ‘senile gait disorder’ [19] is 
characterised as a gait pattern with broad base small steps, 
diminished arm swing, stooped posture, flexion at the hip 
and knees, uncertainty, stiffness in turning and occasional 
difficulty in initiating steps and to perform tandem gait and a 
tendency to fall. Many of the older adults labelled senile gait 
disorder have cognitive impairment [20], and others are 
mildly demented [21]. It is likely that senile gait disorder is 
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of multifactorial aetiology, and it is now believed that these 
changes are early manifestations of subclinical disease [22].

Neurological and musculoskeletal factors together with 
physiological changes with ageing contribute to gait changes 
in the elderly (Fig. 27.2). Age-related changes include sen-
sory impairment and visual, auditory and tactile sense. 
Postural stability or balance is maintained by continued 
adjustments to sensory, visual, vestibular and somatosensory 
outputs [23] which tend to decline with age. Loss of visual 
acuity, peripheral vision, depth perception and contrast sen-
sitivity occur with ageing [24]. Proprioceptive loss includes 
the threshold to movement and impaired sense of vibration 
in the legs, leading to increased postural sway [25]. The ves-
tibular system is also affected by ageing.

Nutt et  al. [26] drew attention to gait disorders termed 
higher-level gait disorder that are not explained by basic sen-
sorimotor deficits in comparison to lower-level and middle-
level disorders. Basically the abnormal gait is motor 
programming failure [27]. Five types have been described, 
namely, frontal gait disorder, frontal disequilibrium, subcor-
tical disequilibrium, isolated gait ignition failure and cau-
tious gait [26]. The middle level are largely from basal 
ganglia disorders (Parkinson’s disease), cerebrovascular dis-
ease (hemiparesis, paraparesis associated with UMN signs) 
and spinal cord lesions leading to spastic paraparesis with 
sensory and cerebellar levels [6]. The lower level includes 
weakness of muscles involving the motor neurones (LMN 
spinal muscular atrophy; UMN + LMN amyotrophic lateral 
sclerosis, UMN primary lateral sclerosis), the peripheral 
nerves (peripheral neuropathy, radiculopathy, plexopathy), 
the neuromuscular junction, (myasthenia) and the primary 
muscle disorders (dystrophies, myopathies) [6].

 Types of Gait

 Neurological

 Spastic Gait
Spastic gait is a disorder of the upper motor neurone and the 
cortico-spinal tract. In spastic paraparesis the gait is stiff-
legged, with slight flexion at the hips with tendency to cir-
cumduct and in extreme instances the legs cross (scissoring) 
and poor toe clearance. This occurs with cord compression, 
bilateral strokes, motor neurone disease, amyotrophic lateral 
sclerosis, multiple sclerosis, myelopathy and subacute com-
bined degeneration of the cord (due to vitamin B12 defi-
ciency). It is important to exclude cord compression because 
of the urgency for surgical intervention. Myelopathy is 
sometimes due to a structural lesion, for example, tumour or 
A-V malformation. Myelopathy from cervical spondylosis is 
a common cause of gait disorder in the elderly and accounts 
for 18% in a combined series [28]. With cerebral spasticity, 
involvement of the upper extremities with flexed posture is 
often observed as in multiple sclerosis and strokes. In hemi-
paretic gait, there are circumduction, stiffness and foot drop 
with abducted arm and internally rotated shoulder with pro-
nation of the forearm and flexion of the wrist and fingers.

 Cerebellar Ataxia
The gait is wide based with unsteadiness and irregularity of 
steps [29], and if the lesion is unilateral, the staggering may 
be to one side with a lurching quality. The individual may 
walk in a zigzag course mimicking a drunken sailor with 
swaying of the head and trunk. Cerebellar ataxia includes 
paraneoplastic cerebellar degeneration, toxins such as alco-
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Fig. 27.1 The gait cycle. (Information sources: Malanga and De Lisa [7, 8], De Krester et al. [9])
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hol, possibly phenytoin, strokes, hypothyroidism and 
tumours. Chronic alcoholics with anterior vermis atrophy 
may experience primary truncal ataxia [30].

 Sensory Ataxia
The gait is described as ‘high steppage’; the feet may be 
raised too high and brought down too hard more so when the 
patient is walking in the dark.

 Extrapyramidal Gait
The gait is shuffling and narrow based with difficulty in start-
ing and turning (turning en bloc), no arm swinging, hesita-
tion, festination, propulsion and retropulsion.

 Frontal Gait Disorder
Frontal lobe damage often shows abnormalities of gait char-
acterised by short steps but without festination or an inabil-

ity to lift the feet from the floor (‘magnetic feet’), loss of 
balance with difficulty initiating gait and start hesitation 
(freezing of gait), difficulty with turns and inability to walk 
even though simple leg movements may be possible seated 
or lying down (gait apraxia) [31]. Gait apraxia has often 
been seen in normal pressure hydrocephalus which is in 
effect a frontal lobe syndrome manifesting the clinical triad 
of gait disorder, cognitive impairment and incontinence. 
The characteristic shuffling, small-stepped gait is related to 
interruptions of the thalamo-cortical and cortico-spinal con-
nections. Liston et al. [27] described patients with cerebral 
multi-infarcts in the absence of cognitive impairment and 
neurological signs and hypothesised three main types, igni-
tion apraxia, equilibrium apraxia and mixed gait apraxia. 
They suggested that ignition apraxia could be due to lesions 
in the supplementary motor area and its connections. 
Binswanger’s disease (subcortical arteriosclerotic encepha-
lopathy) is characterised by mental change which may be 
variable in degree, dysarthria, pseudobulbar palsy, hyperre-
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Fig. 27.2 Pathophysiology 
of gait disorders. (Information 
sources: Lee and Lishman 
[23], Spirduso [24], 
Brockelhurst et al. [25])
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flexia and a gait disorder [32, 33]. The gait pattern some-
what resembles that seen with hydrocephalus and frontal 
lobe lesions [34]. The gait disturbance is similar to cerebel-
lar ataxia suggesting common mechanisms [27, 35]. 
Impairment of balance and ambulation has been noted fol-
lowing therapeutic thalamotomy [36]. Patients with tha-
lamic infarction [33, 37] and thalamic tumour [38] are 
unable to stand in the absence of weakness or marked sen-
sory loss and referred to as thalamic astasia [39]. This spec-
trum of gait disturbance in frontal gait disorders could be 
due to involvement of the frontal cortex and its subcortical 
connections including the basal ganglia, cerebellum and 
brain stem [31].

 Musculoskeletal

Musculoskeletal causes often include joint alignment and 
bone abnormalities and may be due to hip, knee, foot and 
ankle pathology and leg length discrepancy [9].

 Antalgic Gait
To avoid pain on the weight-bearing structures such as knee, 
hip and ankle injuries, the patient adopts a limp characterised 
by a very short stance phase on the affected side.

 Trendelenburg Gait
There is a weight shift on the affected side, for example, with 
a painful hip or hip abductor weakness. The Trendelenburg 
sign is where the pelvis drops towards the side of the raised 
limb and indicates that the abductor muscles on the standing 
limb are weak.

Gait disorders have been classified as neurological, mus-
culoskeletal and mixed [40].

 Clinical Evaluation

The initial evaluation includes characterisation of the gait, 
determination of the cause, defining factors pertaining to its 
aetiology, identifying risks and debility and management 
(Box 27.1) Majority of the gait disorders appear in connec-
tion with underlying disorders. The history and the mode of 
presentation are important and may provide indications as to 
the diagnosis. In one study in the age group 65–81 years, it 
was identified that pain was the most frequent cause of walk-
ing difficulty followed by stiffness, dizziness, numbness, 
weakness and a sensation of abnormal movement [18]. Often 
the presenting symptom is one of generalised weakness 
which is often due to a systemic disease and only rarely has 
a specific cause. When it is not a generalised weakness, the 
pattern of disability could be of immense diagnostic value. 
The gait pattern together with the history and physical exam-

ination would be helpful in elucidating the cause and deter-
mining the treatment plan.

 I. History

The history should include the mode of presentation, 
drugs and medications (psychotropic), anticonvulsants and 
salicylates (in chronic intoxication) and symptoms relating 
the cardiovascular system.

 II. Physical examination

A thorough neurological examination should include the 
motor, sensory (including proprioception) and cerebellar 
functions. Impaired motor functions would result in muscle 
weakness and joint instability. The initiation and co-ordina-
tion of movements are the result of integrated frontal cortex, 
basal ganglia and cerebellar function. Postural stability 
depends on the integration of visual, vestibular and proprio-
ceptive information.

Examination of the musculoskeletal system  – neck, spine, 
extremities and feet – for deformities, limitation in range 
of movement and pain

Examination of the other systems with emphasis on the car-
diovascular system

Determining visual acuity
Determining mental status

 III. Assessment of patient’s
 (a) Balance for postural control

 (i) Tandem gait
 (ii) One-legged stance (‘stalk’ stance), Berg’s bal-

ance test [41]
 (iii) Romberg test
 (iv) Sternal nudge  – the ability to withstand dis-

placement (the examiner pushes with slight 
even pressure over the sternum with the patient 
standing with feet as close as possible)

 (v) To evaluate vestibular function
Dix-Hallpike manoeuvre
Fukuda-Unterberger test (the patient marches 
on the same spot with eyes closed. If the patient 
deviates to one side, the test is positive and this 
generally towards the side with lower vestibu-
lar activity.)

 (b) Walking ability
    The following components should be looked at: initiation 

of gait, step height, step length, step symmetry, step con-
tinuity, path deviation, trunk stability, walk stance and 
turning [42]. Useful information as to the level of dys-
function can be obtained by quantifiable performance 
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tests such as Timed ‘Up and Go’ test [43]. The gate 
velocity will be an easy test to perform, and the patho-
logical gait velocity is <0.8 m/sec and correlates with a 
pathological performance of Get up and Go test and with 
the incapacity to perform the one-leg balance test [44]. 
Dual-task-related gait changes are ways to assess age-
associated change in gait control, comparing walking 
performance alone to walking performance while per-
forming an attention-demanding task at the same time 
[45]. Dual-task-related changes may provide information 
between gait disorders and cognitive decline [45]. 
Unravelling the association between early gait distur-
bance and early cognitive changes may be useful in rec-
ognising elderly at risk of declining mobility and 
progression to dementia [46].

 IV. Other investigations

Choice of other investigations and imaging will depend 
on the history and physical examination findings to use the 
most accurate and discriminatory tests (Box 27.1).

The algorithm addresses the problem of diagnosis in a 
patient presenting with a gait disorder based on the history 
and neurological findings (Algorithm. 27.1).

 Management

Gait disorder in the elderly reduces mobility and leads to 
increased morbidity through falls and impairs quality of 
life. It is an important cause of disability through decrease 
in mobility and psychomotor misadaptation which is 
characterised by loss of independence, loss of self-confi-
dence and restrictions in mobility and activity due to fear 
of falling, social withdrawal and risk of institutionalisa-
tion [47].

In a study of 50 patients with a mean age of 71.5 years with 
gait disorders, effective therapy was available in only 24% of 
the disorders. Fifty-six percent is said to have had a single 
causal diagnosis. 16% had myelopathy of the cervical spine, 
10% had multiple sensory disorder, and in 8% a diagnosis of 
idiopathic senile disorder was made because of the failure to 
establish other causes [37]. More often than not, the gait disor-
ders are only partially treatable even if the causal condition is 
found and regaining premorbid status is unachievable [48]. 
However it is meaningful to identify amenable factors associ-
ated with gait disorders and to treat the remediable pathology, 
for example, in gait disorders, associated with conditions such 
as hypothyroidism, vitamin B12 deficiency, inflammatory 
arthritis and Parkinson’s disease, among others.

In the elderly, there is an increasing frequency of disor-
ders involving virtually all organ systems resulting in 
increasing morbidity, and this will influence treatment out-
come. If a single cause is not identifiable but many potential 
processes are found, management should be directed towards 
correcting these factors. The medications should be reviewed.

Physiotherapy can improve mobility. Combined aerobic, 
strength and function-based group exercises had increased 
gait speed in about 5% of patients with osteoarthritis [49]. In 
those with vestibular deficits, vestibular rehabilitation can be 
beneficial.

Surgical treatment for lumbar stenosis, cervical myelopa-
thy and normal pressure hydrocephalus (NPH) had shown 
modest improvement. Ventriculo-peritoneal or ventriculo-
atrial shunting in some patients with NPH had resulted in 
clinical improvement. Brief improvement after serial removal 
of about 50 ml of cerebrospinal fluid has shown to be a good 
predictor of likely response to shunting. In a series of 127 
patients, 36% showed improvement (only 21% showed 
marked improvement) after shunt surgery, and 28% suffered 
complications with death and disability in 7% [50].

Clinical Relevance
Ageing is not necessarily accompanied by disordered 
gait for some elderly maintain normal gait into their 
90s [1].

With ageing there is decreased muscle bulk, flexi-
bility and strength together with loss of vision and 
hearing.

The major changes in gait are in the reduction of 
overall step/stride length and velocity.

Types of gait disorder

 I. Frontal gait disorder  – short steps, loss of bal-
ance, freezing but with a wider base and upright 
posture unlike in parkinsonism

Box 27.1 Minimum Evaluation
History and physical examination to define

• Pattern of gait
• Determining the cause
• Defining factors pertaining to its aetiology
• Ascertaining risks and extent of disability
• Management

Assessment of patient’s

• Balance
• Walking ability
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NO

GAIT DISORDERS
Paraplegia/para-
paresis

SPASTIC
Gait

Is it a cord
compression?

Spinal tumours,
Cervical myelopathy

SCD, MND,
MS,,Syringomyelia

Is chronic
on acute
disease?

Cord infarction
Transverse
myelitis

Peripheral
Neuropathy-
Diabetes,
Alcohol 
Drug

Pain

ANTALGIC
Gait

Frontal
Disorder

ANTALGIC
Gait

‘MAGNETIC’
Gait

Muscle
weakness

Dementia
Incontinence

Pelvic Girdle

WADDLING
Gait

CEREBELLAR
Gait

Rigidity
Bradykinesia

EXTRAPYRAMIDAL
Gait

IPD, Drug-
induced
Parkinson

Acute

Cerebellar
infarction.
Neoplasm,
Intoxication

Chronic

Spino-cerebellar
degenerations

OA, Foot
Deformities
Poor joint
mobility,

FLACCID-
SENSORY
ATAXIC
Gait

Cerebellar
signs

NPH

Algorithm 27.1 An approach to evaluation of patient with gait disorders (Information sources: De Krester et al. [9], Thompson [28], Sudarsky 
and Ronthal [37], Adams et al. [39], Lim et al. [40])
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 Multiple Choice Questions

In relation to gait disorders in the elderly, the following are 
true, EXCEPT:

 A. The major changes in gait in the elderly are the reduction 
of overall step/stride and velocity.

 B. Frontal gait disorder is characterised by short steps, loss 
of balance, freezing and stooping posture.

 C. Myelopathy from cervical spondylosis is a common 
cause of gait disorder in the elderly.

 D. In normal pressure hydrocephalus, the clinical triad con-
sists of gait disorder, incontinence and cognitive 
impairment

MCQ Answers
 1. B

 Extended Matching Questions

1.

 A. Scissor gait
 B. Drunken gait
 C. Steppage gait
 D. Hemiparetic gait
 E. Antalgic gait
 F. Frontal gait disorder
 G. Waddling gait

 H. Marche a petit pas
 I. Trendelenburg gait
 J. Spastic gait

The following have in common a gait disorder. Choose 
the most likely type of gait from the list above. Each option 
can be used only once.

 1. A 60-year-old man developed sudden pain in his low back 
while trying to lift a heavy object. The pain radiated down 
the back of the left leg. He adopted a limp with very short 
stance phase on walking.

 2. A 65-year-old man with known cancer complained of diffi-
culty in walking over a week. There was weakness with 
increase in tone in both lower limbs right more than left. The 
deep reflexes and plantar extensor were brisk, with diminu-
tion in sensation with sensory level at the level of the umbi-
licus. He was stiff-legged with slight flexion at the hips.

 3. A 70-year-old man has been slowing down over the past 
6 months or more. He had a rest tremor in the right hand 
with rigidity and bradykinesia. He had difficulty in turn-
ing and starting, and gait was narrow based.

 4. A 72-year-old woman in a nursing care facility had diffi-
culty in rising from the chair and walking. She had weak-
ness of the pelvic girdle muscles; her serum calcium was 
low and the alkaline phosphatase raised.

 5. A 70-year-old man was seen with difficulty in walking. 
On examination his left arm was flexed at the elbow and 
at the wrist. The flexors were weak in the leg and extended 
with slight crossover.

EMQ Answers
 1. E
 2. J
 3. H
 4. G
 5. D
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Cognitive Decline and Dementia 
in Some Chronic Disorders

Nages Nagaratnam and Gary Cheuk

 Introduction

The oldest old represent a rapidly growing age group world-
wide. About 5.5% of the combined population from the more 
developed regions – Europe, North America, Australia New 
Zealand and Japan – will be aged >85 years by the middle of 
this century [1]. It is predicted to increase by 291% in the 
more developed countries and by 1065% in the less devel-
oped countries [2]. With the increase in the ageing popula-
tion, there is a widespread prevalence of chronic diseases 
including dementia [3].

 Hearing Loss and Cognitive Decline

 Introduction

Hearing loss is the third most prevalent chronic condition 
affecting older adults [4]. Nearly 50% to 63% of Americans 
over the age of 70–75 years have hearing loss [3]. In Europe 
30% males and 25% of females have hearing loss at 70 years 
or more and 55% of males and 45% of females at the age of 
80 years [3]. It is prevalent in almost two-thirds of adults at 
70 years and remains undertreated [5]. A Norwegian study 
demonstrated that 60% of the population aged 60–79 years 
and 90% of the people aged >80 years have acquired hearing 
loss [6]. The incidence of hearing loss increases with age [6, 
7, 8]. The prevalence (per cent in the population) of hearing 
impairment increases from about 2% per cent age at 
20–24 years of age to 85% at 74–85 years [9]. More than 350 

million people suffer from severe hearing loss, and it 
increases especially after the age of 65 years [7].

 Neuropathology

The basic pathology of age-related hearing loss (ARHL) 
includes loss of hair cells of the organ of Corti, stria vascu-
laris atrophy, loss of spiral ganglion neurons and changes in 
the central auditory pathways [10, 11]. ARHL is a complex 
disease with multifactorial aetiology [12] in which cochlear 
ageing, environmental, genetic predisposition and health 
co-morbidities are important risk factors in its causation 
[10, 13].

Decline in the peripheral auditory system can have pro-
found effects on the central auditory system and function 
[14]. Neuroanatomical changes due mild to moderate hear-
ing loss have been observed in the auditory cortex with 
reduction in the grey matter volume and changes in the extra-
temporal grey and white matter in middle-aged and older 
adults [15]. Not only does the auditory cortex suffer from 
atrophy [16]; magnetic resonance spectroscopy shows their 
changes in the content of the metabolites in the aged brain 
[17]. Hearing impairment is associated with reduction in 
whole brain volume [18] and regional volumes confined to 
the right temporal lobe [19].

At the molecular level intracellular signalling is regulated 
by reactive oxygen species (ROS) under normal physical 
conditions [20]. Ageing is associated with accumulation of 
mitochondrial DNA (mtDNA) mutations [20] and decreased 
antioxidant function [11] resulting in further overproduction 
of ROS [20]. ROS and specific mitochondrial DNA (mtDNA) 
deletions occur with increasing frequency with age, and 
when enough mtDNA accumulates, the cell becomes bioen-
ergetically defective [19, 21]. It has been suggested that ROS 
and mtDNA play an important role in the pathophysiology of 
ARHL [10]. The mitochondrial dysfunction-derived ROS 
production axis forms a vicious cycle, and this is the basis of 
the mitochondrial free radical theory of ageing [20].
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 Association Between ARHL and Dementia

Longitudinal studies have shown that hearing loss in older 
adults is associated with accelerated cognitive decline and 
incident dementia [19, 22, 23]. According to Lin et al. [22], 
individuals with mild hearing loss are twice as likely to 
develop dementia compared to those with normal hearing. In 
community-dwelling older adults, it is independently associ-
ated with accelerated cognitive decline and incident cogni-
tive impairment [24] and incident dementia and falls [12, 
25]. Whether hearing loss is a marker for early-stage demen-
tia or is a modifiable risk factor of cognitive decline merits 
further study [7, 26]. Deficits in both peripheral auditory sys-
tem and central auditory system can contribute to ARHL, 
and both have been linked with accelerated cognitive decline, 
incident cognitive impairment and AD [27]. It has been sug-
gested that in older adults hearing loss may be associated 
with dementia by decreasing stimulatory input and impeding 
social interaction [23, 28].

 Management

Of the older adults who could benefit from treatment, only a 
small ratio seek help [29]. The remaining suffer from social 
isolation, a negative impact on health and poor quality of 
life. The National Council of Aging in 1999 conducted a sur-
vey of about 400 adults with hearing loss and found that 
those who were not wearing hearing aids had higher rates of 
anxiety, depression and psychosocial disorders [30]. The 
effects of hearing loss on long-term health and quality of life 
can be improved by early assessment and treatment [31].

 Vitamin B12 and Folic Acid and the Risk 
of Cognitive Decline

 Introduction

Folic acid is an important nutrient and together with vitamin 
B12 plays an important role in contributing to both nerve and 
brain function [32] and physical well-being [33]. Inadequate 
intake of folic acid in the elderly may relate to hyperhomo-
cysteinaemia which is a risk factor for cognitive impairment 
[34], cardiovascular diseases and procarcinogenic effects 
[35]. Folic acid is essential for functioning of the nervous 
system at all ages, and fortification of bread and grains with 
folic acid is used to prevent neural tube defects [36]. 
Deficiency of both vitamins is associated with declining neu-
rocognitive function and atherosclerotic lesions [33].

In elderly persons B12 and folic acid deficiencies are 
common. An Australian study showed low serum B12 levels 
in 22.9% of the older participants, serum folate in 2.3% and 

an elevated homocysteine in 51% among those with low B12 
and folate [37]. In another study 3–60% of the elderly were 
classified as B12 deficient and 29% as folate deficient [33]. 
In later stage of life, B12 deficiency affects 10% of people 
over the age of 60 years [38–40]. In the Leiden 85+ study, 
there was high prevalence of both deficiencies in the elderly 
aged more than 75  years [41]. The prevalence of low red 
blood cell folate was higher in the centenarians than in octo-
genarians (6.5%vs 103%), and the risk was greater in asso-
ciation with vitamin B12 in African Americans and nursing 
facility residents [42].

 Pathophysiology

In the elderly low B12 is rarely due to low dietary intake and 
differed from folic acid intake by the elderly which is far 
below the required dietary requirements [33]. The elderly 
have a higher prevalence of vitamin B12 deficiency as a 
result of absorption problems [36]. In the elderly the low 
B12 has been attributed to the increased occurrence of atro-
phic gastritis type B which occurs with a frequency rate of 
20–50% [33]. Low RBC folate however was higher in cente-
narians than in octogenarians but was not affected by the 
presence of atrophic gastritis [42].

Both Vitamin B12 and folate are required [43] for the 
methylation of homocysteine into methionine. Hence 
decreased availabity of methyl groups in the brain due to B12 
and folate deficiency [44] results in impaired formation of 
myelin, membrane phospholipids and S-adenosylmethionine 
and synthesis of neurotransmitters [45] such as catechol-
amines and serotonin [46–48]. Folic acid is not needed in the 
metabolism of methylmalonic acid (MMA) [32], and clear-
ance of MMA and homocysteine is weakened by reduced 
kidney function [49]. Homocysteine can be elevated in other 
conditions such as renal insufficiency, hypothyroidism and 
vitamin B6 and folate deficiencies and hence is not an abso-
lute marker for vitamin B12 deficiency [50].

 Risk of Cognitive Impairment

Cognitive decline and some forms of dementia including 
Alzheimer’s dementia (AD) are associated with low folate 
levels [51–53]. RBC folate levels are directly related to cog-
nitive function scores and inversely to dementia [53]. 
Elevated concentration of homocysteine has been associated 
with increased prevalence of poor cognitive function and 
increased risk of developing dementia and AD, for elevated 
homocysteine is a risk factor for vascular disease, and hence 
it may be pertinent to AD [54]. Elevated homocysteine [34, 
55], decreased folate and low B12 have been associated with 
poor cognitive function, cognitive decline and dementia 
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[56, 57], but controlled trials have not shown any clear evi-
dence of supplementing B12 or folate improves dementia or 
slows cognitive decline [56]. Divergent results were seen in 
studies; some studies have shown direct association between 
B12 and cognitive function scores [57], but other studies 
have found no such relationship [44]. Deficits in construc-
tional ability and processing speed have been associated with 
elevated homocysteine in exceptionally functioning elderly 
Chinese population [58]. The reasons are varied and mani-
fold. The measurement of total vitamin B12 has limitations 
[50] for it has been shown the individuals with neurological 
and vascular abnormalities may present with normal range of 
B12 [59]. It has been suggested B12 status is better indicated 
by MMA and is better predictor of cognitive function in 
older adults than total B12 or holotranscobalamin (holoTC) 
but has restricted benefit as a screening test for B12 defi-
ciency [50]. According to Miller [50], to categorise B12 defi-
ciency, there must be at least more than two of the analyses, 
holoTC, MMA or homocysteine and total B12.

Specific cognitive abilities may have differential out-
comes with homocysteine and folate [53, 60, 61]. In a healthy 
elderly Chinese population, elevated homocysteine levels 
were associated with cognitive deficits such as construc-
tional ability and processing speed and folate with episodic 
memory and language [58]. A decline in recall memory was 
seen with and high concentrations of homocysteine and with 
low vitamin B12 predicts cognitive decline [34].

 Treatment

Randomised controlled trials have not provided any clear 
evidence that supplementation of folic acid or vitamin B12 
had any efficacy in slowing cognitive decline or improving 
cognitive function though it may normalise homocysteine 
levels [56]. Other trials have shown no discernible effective-
ness in improving cognitive function [62, 63].

 Some Aspects of Thyroid Dysfunction 
in the Elderly

 Introduction

Thyroid diseases are common in the elderly and take the 
form of clinical and subclinical hypothyroidism and hyper-
thyroidism, thyroid nodules, toxic and nontoxic multinodu-
lar goitre and thyroid cancer [64, 75]. Abnormal thyroid tests 
are common in the elderly, and the prevalence of thyroid dys-
function is reported to be very high [66]. Thyroid diseases 
increase as age advances [67] and its incidence [67] and with 
the prevalence increasing and reaching its highest rates in the 
elderly [65]. Studies of the aetiology in dementia revealed 

only 1 case of reversible dementia out of 2781 cases anal-
ysed [68]. Subclinical thyroid disorders are common in the 
elderly [69]. In women older than 60 years, the prevalence of 
subclinical hypothyroidism may vary in different popula-
tions and is about 4 to 8.5% but may be as high as 20% [70]. 
Subclinical hyperthyroidism is found in about 2% in the 
population and is increased in aged subjects of both sexes 
[71], affecting up to 7–8% in iodine deficient areas [72]. 
Subclinical hypothyroidism increases with age, and in indi-
viduals aged 60 years and older, it ranges between 3 and 16% 
[73]. In a prospective longitudinal study of men and women 
aged 72–82 years, subclinical hyperthyroidism and subclini-
cal hypothyroidism were found in 65 and 161 participants, 
respectively [74].

 Pathophysiology

As the age advances thyroid function changes, but their sig-
nificance in the very old remains unclear. There is an increased 
prevalence of serum thyroid antibodies [71]. The most com-
mon cause of hypothyroidism in the elderly is autoimmune 
thyroiditis. In a study of 764 patients 85 years old, using the 
TSH reference range as 0.3–4.7 mU/L, Mitchell et  al. [75] 
found 90% to be euthyroid, 7.8% subclinical hypothyroid and 
1.3% subclinical hyperthyroid and overt hyperthyroidism and 
overt hypothyroidism in 0.2% and 0.7%, respectively. 13.7% 
who were disease-free had thyroid peroxidase (TPO) anti-
bodies, and the TSH levels gradually rose in many of the 
elderly [75]. Thyroid concentrations change with age [76]. 
After the ninth decade, the T3 and TSH show a decline and rT3 
an increase [77]. In euthyroid individuals, FT3, FT4 and TSH 
show subtle age-related changes, and with age FT3 and TSH 
decline, whereas FT4 increases [78].

Subclinical thyroid disease is defined as the presence of 
abnormal TSH (>4.5 mU/L hypo-; <0.45 mU/L hyper-) and 
the circulating concentrations of free T4 and free T3 in their 
respective normal ranges [70, 79]. Increased TSH has been 
demonstrated resulting from subclinical hypothyroidism and 
rises further with ageing [80–82], but other studies have 
shown lower TSH levels with ageing in the absence of thy-
roid disease [77, 83, 84].

 Cognitive Impairment

Thyroid hormones are crucial for brain development and for 
brain function throughout life [76, 85]. With the cognitive 
decline often concurrent with ageing and the thyroid hor-
mone concentrations change with age, it is likely that these 
changes may causally be related to the changes in cognition 
during normal ageing [76]. Decreased cognitive functioning 
such as memory and reaction time has been associated with 
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overt hyperthyroidism and both clinical and subclinical 
hypothyroidism in middle-aged and the elderly [86].

Several epidemiological studies have demonstrated an 
association between subclinical hyperthyroidism and low 
serum concentrations of TSH with dementia [86], but this 
association has not been substantiated in the elderly [86, 87]. 
Subclinical hyperthyroidism is the most prevalent thyroid 
dysfunction in Italian older persons associated with cogni-
tive impairment [88]. Others however have found no depend-
able evidence of cognitive impairment or decline with 
subclinical hyper- or hypothyroidism [74].

 Treatment

Scientific literature is riddled with uncertainty regarding the 
treatment of subclinical hypothyroidism. In contrast to the 
treatment of overt hypothyroidism, the treatment of subclini-
cal hypothyroidism continues to be debated [89]. Several 
studies have shown that subclinical hypothyroidism is not 
associated with impairment of cognition or physical function 
[90, 91] in the elderly. Epidemiological studies have sug-
gested a relationship between hypothyroidism [92] and sub-
clinical hypothyroidism with the risk of dementia [93, 94]. It 
has also been suggested that subclinical hypothyroidism may 
be a predisposing factor for depression, cognitive impair-
ment and dementia [95].TSH levels and free thyroxine levels 
in the oldest old were not associated with cognitive impair-
ment according to the Leiden 85+ study [89]. The Rotterdam 
study found no association between TSH levels and the risk 
of Alzheimer disease at 5.5-year follow-up [90].

Studies of the associations of subclinical hypothyroidism 
and cognitive function in the elderly have yielded inconsis-
tent findings. TSH increases with age even with older people 
without thyroid disease [75], and a higher TSH may support 
increased life span [89, 96], and treating older people may do 
more harm than good [96]. Thus there is insufficient evi-
dence that treatment of subclinical hypothyroidism is benefi-
cial [70]. In the oldest old, TSH is not much of a relevance, 
and a higher TSH is associated with increased survival.

In older adults subclinical hyperthyroidism is associated 
with decreased bone mineral density, fractures [97], cogni-
tive impairment [78], coronary heart disease and atrial fibril-
lation [98]. A serum level of less than 0.1microU per ml was 
shown to be associated with progression to overt hyperthy-
roidism, atrial fibrillation and reduced bone density and car-
diac dysfunction [70]. However there are reports that 
subclinical hyperthyroidism is not associated with cognitive 
impairment in the elderly population, and the progression to 
overt hyperthyroidism is uncommon [99].

 Diabetes Mellitus and Cognitive Impairment

 Introduction

Diabetes mellitus (DM) is among the commonest diseases 
that has the highest number of complications involving vari-
ous vital organs [100] and resulting in slowly progressive 
organ damage [101]. Diabetes with dementia and cognitive 
dysfunction has recently received considerable attention 
[102]. DM is associated with functional and geriatric syn-
dromes which include falls, frailty, urinary tract infection, 
pain, depression and cognitive impairment [103–106].With 
the increase in the life expectancy in the general population 
[107] and changes in life style [108], type 2 diabetes mellitus 
(T2DM) is on the rise [109] with increasing global preva-
lence [110]. It is increasing especially in over 85 years [105, 
111]. The overall T2DM increased from 16% to 23% 
between 1995 and 2004 in residents of nursing care facilities 
[112]. Of the 328 octogenarians studied, 29.9% had DM 
with a high prevalence at the 85 years [111].

 Pathophysiology

There are many mechanisms through which DM increases 
the risk of cognitive impairment and dementia. The exact 
mechanisms are poorly or partly understood [113, 114]. The 
risk factors that increase include hyper- and hypoglycaemia 
[113–117], vascular disease [101, 113, 117], vascular risk 
factors such hypertension and dyslipidaemia [101], insulin 
resistance [113–115, 117], poor diabetic management [116], 
duration of disease [101] and glycaemic fluctuations [116]. 
Several hypotheses have been advanced, and the postulated 
mechanisms are hyperglycaemia, hypoglycaemia, insulin 
resistance and vascular advanced glycosylation products 
(AGEs) and activation of the cytokines.

 Hyperglycaemia
The inimical effects of hyperglycaemia can occur through 
multiple pathways: The polyol pathway, where the glucose is 
converted to sorbitol and fructose, accumulations of which 
result in impaired axonal transport and ultimately lead to 
structural breakdown in the tissues [118]. Protein kinase C 
pathway plays an important role in the development of dia-
betic complications, and protein kinase inhibition results in 
increase in expression of transforming growth factor-beta 
(TGF-beta) which is a potent prosclerotic cytokine [119]. In 
diabetes reactive oxygen species generation and expression 
of proinflammatory cytokines are manifestations of chronic 
inflammation [120]. In diabetes hyperglycaemia increases 
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advanced glycation products disturbing biological function 
of various proteins [121]. Hyperglycaemia activates the 
 hexosamine pathway through increased glucose shunting 
[114] causing permanent modification of proteins and tran-
scription factors [121]. Diabetes increases oxidative stress 
resulting in endothelial damage and injury to nerve cell and 
death [118]. It has been suggested that the same mechanisms 
may be active in the brain and bring about changes in cogni-
tive function [114].

 Hypoglycaemia
Repeated severe hypoglycaemia has been attributed to cause 
brain damage and cognitive deterioration in several case 
reports [122]. At the blood glucose below 3 mmol/L, cogni-
tive functioning becomes impaired [122, 123], and cognitive 
functioning does not return fully until 90  min after blood 
glucose is restored, but recurrent severe hypoglycaemia may 
cause cumulative cognitive impairment. In experimental 
stroke hypoglycaemia is known to induce proinflammatory 
changes and exacerbate cerebral damage [120]. One of the 
serious complications of diabetes is intensifying ischaemic 
brain damage [124]. In the interpretation of the mechanisms 
of ischaemic brain damage in diabetics, the mitochondria 
and complex mitochondrial biochemical pathways play an 
important role [124].

 Insulin Signalling and Insulin Resistance
To maintain the health of neuronal cells, to increase their 
survival and to decrease oxidative stress, insulin signalling 
is necessary [125]. Glucose uptake and utilization, modula-
tion of acetyl choline levels and amyloid peptide levels are 
regulated by insulin signalling [126] and the brain signal-
ling systems have an important role in the pathogenesis and 
aetiology of T2DM and the metabolic system [127]. The 
brain signalling systems are regulated by insulin, iGF-1, 
leptin, dopamine, melanocortins and glucagon-like pep-
tide-1 [128].

There is considerable evidence to support the concept that 
insulin resistance has an important role in the pathogenesis 
of cognitive impairment and neurodegeneration [128]. 
Insulin resistance is associated with reduced signalling in the 
brain [129]. Alzheimer disease is characterised by selective 
loss of neurons, synaptic connections and accumulation of 
beta amyloid protein and tau protein [130]. In animal studies 
peripheral insulin resistance has been shown to accelerate 
beta amyloid accumulation in the brain [131]. Higher insulin 
resistance portends reduced grey matter in the medial tempo-
ral lobe, prefrontal cortices and other parietal gyri [132]. 
Hence insulin resistance and impaired insulin signalling are 
potential mechanisms in the advancement of cognitive 

impairment [129] and can contribute to the changes seen in 
AD [126]. AGEs formed due to chronic hyperglycaemia can 
induce insulin resistance and impede insulin signalling 
[133]. The effects of insulin signalling predominantly occur 
in specific regions of the brain where there is a high concen-
tration of insulin receptors such as the hippocampus, pre-
frontal cortices and cingulate gyrus areas affected in early 
AD [134]. In T2DM as well as in AD, animal models suggest 
hippocampal insulin resistance as the potential mediator of 
cognitive dysfunction [135].

 Vascular Disease
Insulin resistance might contribute to cognitive impair-
ment through a vascular mechanism [136]. Longitudinal 
studies have found a close association between hyperten-
sion, cognitive decline and dementia in late life [137, 138]. 
Long-standing diabetes is associated with damage and 
dysfunction of large (macrovascular) and small (microvas-
cular) blood vessels resulting in damage to various organs 
(Box 28.1).

 Multiple Choice Questions

 1. The following are true of hearing loss in the elderly, 
EXCEPT:
 A. Hearing loss in older adults is associated with acceler-

ated cognitive decline and incident dementia.
 B. Decline in the peripheral auditory system does not 

have effects on the central auditory system and 
function.

Box 28.1 Possible Mechanisms Involved in Cognitive 
Decline and Dementia in Diabetes

There are many mechanisms.
The inimical effects of hyperglycaemia are identi-

fied through multiple pathways.
Protein kinase C pathway [119].

Hyperglycaemia activates the hexosamine pathway 
[114].

Diabetes increases oxidative stress.
Reactive oxygen species generation.
Repeated severe hypoglycaemia.
Induces pro-inflammatory changes [120].
Insulin resistance and impaired insulin signalling are 

potential mechanisms [129].
Vascular disease.
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 C. Adults with hearing loss who were not wearing hear-
ing aids had higher rates of anxiety, depression and 
psychosocial disorders.

 D. In older adults hearing loss may be associated with 
dementia by decreasing stimulatory input and imped-
ing social interaction.

 2. The following are true of B12 and folate deficiencies, 
EXCEPT:

 A. In elderly persons B12 and folate deficiencies are 
common.

 B. Cognitive decline and some forms of dementia includ-
ing Alzheimer’s dementia (AD) are associated with 
low folate levels.

 C. Decreased concentration of homocysteine has been 
associated with increased prevalence of poor cogni-
tive function and increased risk of developing demen-
tia and AD.

 D. The measurement of total vitamin B12 has limitations 
for it has been shown that the individuals with neuro-
logical and vascular abnormalities may present with 
normal range of B12.

 3. The following ate true of thyroid dysfunction, EXCEPT:

 A. Decreased cognitive functioning such as memory and 
reaction time has been associated with overt 
hyperthyroidism.

 B. Decreased cognitive functioning is associated with 
both clinical and subclinical hypothyroidism in mid-
dle-aged and the elderly.

 C. In older adults subclinical hyperthyroidism is not 
associated with coronary heart disease and atrial 
fibrillation.

 D. TSH increases with age even with older people with-
out thyroid disease.

 4. The following are true with diabetes, EXCEPT:
 A. Repeated severe hypoglycaemia has been attributed to 

cause brain damage and cognitive deterioration.
 B. There is no evidence to support the concept that insu-

lin resistance has an important role in the pathogene-
sis of cognitive impairment.

 C. Studies have found a close association between  
hypertension, cognitive decline and dementia in late 
life.

 D. One of the serious complications of diabetes is inten-
sifying ischaemic brain damage.

Answers to MCQs
 1. B
 2. C
 3. C
 4. B

Clinical Relevance

Longitudinal studies have shown that hearing loss in 
older adults is associated with accelerated cognitive 
decline and incident dementia [19, 22].

Of the older adults who could benefit from treat-
ment, only a small ratio seek help [29]; the remaining 
suffer from social isolation, a negative impact on 
health and poor quality of life.

Deficiency of vitamin B12 and folic acid is associ-
ated with declining neurocognitive function and ath-
erosclerotic lesions [33].

Randomised controlled trials have not provided any 
clear evidence that supplementation of folic acid or 
vitamin B12 had any efficacy in slowing cognitive 
decline or improving cognitive function though it may 
normalise homocysteine levels [56].

Decreased cognitive functioning such as memory 
and reaction time has been associated with overt hyper-
thyroidism and both clinical and subclinical hypothy-
roidism in middle-aged and the elderly [86].

There is insufficient evidence that treatment of sub-
clinical hypothyroidism is beneficial [70].

In DM there are many mechanisms through which 
DM increases the risk of cognitive impairment and 
dementia.

The risk factors that increase include hyper- and 
hypoglycaemia [113–117], vascular disease [101, 113, 
117], vascular risk factors such hypertension and dys-
lipidaemia [101], insulin resistance [113–115, 117], 
poor diabetic management [116], duration of disease 
[101] and glycaemic fluctuations [116].
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and Treatment
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 Introduction

Syncope is a transient loss of consciousness and accompa-
nied by loss of postural tone due to inadequate cerebral 
perfusion and followed by rapid and spontaneous recovery 
[1, 2]. Syncope in the very elderly is common. It could be 
dangerous and disabling, and the cause may be difficult to 
diagnose. Cardiovascular causes of syncope are more 
prevalent in the elderly accounting for 33.8% compared to 
16.8% in the young [3]. Cardiogenic syncope is associated 
with higher rates of morbidity and mortality than other 
causes [4]. One-year mortality for patients with cardiac 
syncope was 30% in comparison with 12% in those with 
noncardiac causes [5].

About 3% of the population is affected by syncope [6]. A 
retrospective analysis of very old institutionalized patients 
(mean age 87 years) revealed that over a 10-year period, the 
prevalence of syncope was 23%, and 1-year incidence was 
7% [7]. In a prospective study, the incidence of syncope in 
nursing home residents was 6%, and 30% of these patients 
had at least one recurrent episode. The Framingham study 
data suggested that annually 3% of men and 3.5% of women 
have syncope [8].The Framingham study also revealed that 
men over the age of 75 had 6% annual incidence of at least 
one episode of syncope, compared with only 0.7% in the age 
group 35–44 [8].

 Pathophysiology

Any condition that reduces blood pressure either by periph-
eral vasodilatation or from a decrease in cardiac output may 
produce syncope. Cardiac output may be transiently affected 
by myocardial, anatomical or electrical abnormalities. 
Elderly are especially vulnerable [7]. The common causes of 
syncope are the neurally mediated syndromes, cardiac and 
orthostatic.

Neurocardiogenic syncope is due to triggers and responses 
mediated by the heart and the baroreceptors. The neurally 
mediated syncope includes vasovagal syncope, situational 
syncope and carotid hypersensitivity syncope. One study 
revealed that almost half of cognitively normal elderly 
patients seen in the emergency with nonaccidental falls have 
carotid sinus hypersensitivity [9]. When pressure is applied 
over the carotid artery in the region of the carotid sinus, the 
normal response is slowing of the heart rate and impaired 
atrioventricular node conduction. In patients with carotid 
sinus syncope, accidental mechanical manipulation such as 
tight collars or head turning can cause an exaggerated reflex. 
This reflex response known as carotid sinus hypersensitivity 
has two components. Cardio-inhibitory response gives rise 
to asystole lasting 3 s or more, and a vasodepressor response 
causes a fall in blood pressure of 50 mmHg or more, or the 
response may be mixed [10].

L. Kanagaratnam (*) 
Royal North Shore, Ryde, North Shore Private and Macquarie 
University Hospitals, University of Sydney,  
St. Leonards, NSW, Australia 

N. Nagaratnam 
Sydney Medical School, The University of Sydney,  
Sydney, NSW, Australia 
e-mail: nages@nagaratnam.net

29

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-96998-5_29&domain=pdf
mailto:nages@nagaratnam.net


264

Orthostatic hypotension occurs when the autonomic ner-
vous system is impaired and may occur with change in posi-
tion or with hypovolaemia. It occurs in primary and secondary 
autonomic failure and with medications. The increased sus-
ceptibility of elderly to syncope is due to age-related physi-
ological changes which can impede cerebral blood flow. This 
may be due to impaired baroreceptor response and heart rate 
response to orthostatic stress. This can also be aggravated by 
other comorbidities [11, 12]. Renal sodium conservation and 
intravascular volume maintenance are impaired by age-
related decrease in basal and stimulated renin levels and 
aldosterone production. The elderly are more likely to 

become dehydrated. They may have a severe response to 
diuretics leading to rapid volume depletion, postural hypo-
tension and syncope (Fig. 29.1).

 Aetiology

The cause of syncope could be determined in less than 50% 
of the patients following history, examination and electro-
cardiogram [13]. Broadly, syncope can be categorized as 
cardiac or noncardiac. The cardiac causes can be subdivided 
into mechanical and electrical (Table 29.1). In the former 

Heart Rate

Cardiac Output

Stroke Volume
Blood Pressure

Peripheral
Resistance

Reduced
Cerebral
Perfusion

Syncope

Orthostatic hypotension
volume depletion

Autonomic insufficiency
Medications

Inappropriate vasodilation
Vasovagal/ vasodepressor
Situational, carotid sinus

Central pump failure (myocardial)
Acute myocardial infarction

Aortic dissection, coronary spasm
Cardiomyopathy

Obstructive (anatomical)
Aortic stenosis, myxoma

Hypertrophic cardiomyopathy
Pulmonary embolism

Venous Return

Valsalva
Pregnancy

IVC obstruction

Bradyarrythmias
Fig. 29.1 Pathophysiology 
of syncope

Table 29.1 Syncope causes

Mechanical Arrhythmia
Postural(Orthostatic) 
and dys- autonomic Neurally mediated

Aortic stenosis
Hypertrophic obstructive 
cardiomyopathy
Pulmonary embolism
Pulmonary hypertension
Left atrial myxoma

Sinus node dysfunction
Heart block
Ventricular tachycardia/ventricular 
fibrillation
Supraventricular tachycardia

Autonomic failure
Medication induced
Postprandial

Vasovagal syncope
Carotid sinus 
hypersensitivity
Situational syncope
  – Micturition
  – Cough
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blood flow is impeded leading to systemic hypoperfusion 
and syncope. Conditions like aortic stenosis and hypertro-
phic cardiomyopathy which cause haemodynamically sig-
nificant obstruction to the left ventricular outflow tract can 
be a presenting feature in syncope. It is usually brought on 
by exertion or exercise. Vigorous exercise and sweating 
cause vasodilatation, further contributing to the compromise 
by reduction of venous return leading to hypotension.

Rarely left atrial myxoma which obstructs the mitral 
orifice, pulmonary embolism and pulmonary hypertension 
giving rise to right ventricular outflow obstruction may 
also be associated with effort syncope because of insuffi-
cient increase in cardiac output with exercise. Similarly 
cyanotic congenital heart disease with right to left shunt 
either by right ventricular outflow obstruction or by pul-
monary hypertension could produce exertional syncope. 
Cardiac syncope could also result from acute myocardial 
infarction due to low cardiac output or transient severe 
arrhythmias.

The electrical causes manifest in the form of arrhythmias 
[14]. They may include bradycardia caused by sinus node 
dysfunction or bradycardia caused by atrioventricular con-
duction blocks. Very rapid heart rates also could impair car-
diac output and cause syncope. These include ventricular 
tachycardia and ventricular fibrillation and rapid supraven-
tricular tachycardia. Ventricular arrhythmias can occur in 
individuals with or without structural heart disease.

Arrhythmias are more frequently diagnosed in the elderly 
than in younger patients. In a study comparing community-
dwelling elderly patients with young persons, arrhythmias 
were found in 28% of the elderly and only 13% of the young, 
and several other entities such as aortic stenosis, transient 
ischaemic attack, myocardial infarction and carotid sinus 
syncope were primarily found in the elderly [3].

The noncardiac causes include neurally mediated reflex 
syncope (vasovagal and situational syncope  – micturition, 
postprandial, cough etc.) and orthostatic (postural) hypoten-
sion due to autonomic failure. Neurally mediated syncope 
would still be the commonest cause of syncope in the elderly 
[15]. In vasovagal syncope, due to external triggers, there is 
a reflex-mediated transient autonomic failure that may mani-
fest as bradycardia or vasodilatation or both.

Many daily situations such as micturition, defecation, 
postural changes and meals were found to be associated with 
syncope in 20% of institutionalized elderly patients [7]. 
Similarly other situations like strenuous coughing, laughing 
or swallowing may also cause syncope. Postprandial hypo-
tension is also common among the elderly and could occur 
during or after a meal and produce syncope [16].

Carotid sinus hypersensitivity was seen in more than 
half of the cognitively normal older persons presenting to 
the accident and emergency with nonaccidental falls [9]. A 

lesion in the bifurcation of the carotid, a tight collar or 
tumour could produce syncope (carotid sinus syncope) by 
stimulation of the baroreceptors in the carotid sinus. Carotid 
massage has its greatest usefulness in the elderly patients 
[9] and appears to be safe if it is done in patients who do not 
have carotid bruits, recent stroke, myocardial infarction or 
a history of ventricular tachycardia [17]. Baroreflex sensi-
tivity decreases with age. When the vagus nerve is stimu-
lated by pain or fright, syncope (vasovagal syncope) could 
result.

Orthostatic hypotension is an important factor and is 
common in the elderly and is an important risk factor for 
syncope. Orthostatic hypotension is defined as a drop of sys-
tolic blood pressure of 20  mmHg or more upon standing. 
Frequently the blood pressure decreases significantly with-
out increase in the heart rate. Prolonged sitting or standing 
also leads to pooling of blood in the lower extremities. In the 
elderly orthostatic hypotension is commonly caused by med-
ications. Rarely it is caused by autonomic insufficiency syn-
dromes (idiopathic orthostatic hypotension, Shy-Drager 
syndrome) (Table 29.1).

 Evaluation

The aim of diagnostic evaluation of syncope in the elderly is 
firstly to identify those who are likely to have life-threaten-
ing events or increased risk of death and secondly to prevent 
recurrent falls [11]. Initially it will be necessary to distin-
guish true syncope from conditions that can mimic syncope 
including seizures, narcolepsy, hypoxia, hypoglycaemia, 
intoxication and functional disorders [18].

For patients presenting to the emergency department with 
syncope, a short-term risk stratification is utilized to decide 
whether they need hospital admission. Abnormal ECG and the 
presence of structural heart disease are associated with 
increased risk of death in follow-up. Some other factors associ-
ated with cardiac syncope include palpitations before syncope, 
syncope associated with effort or syncope in supine position 
and absence of autonomic prodromes and absence of predis-
posing factors [19]. Syncope associated with left ventricular 
dysfunction, heart failure, severe aortic stenosis and hypertro-
phic cardiomyopathy also increases the risk of mortality [20].

A number of clinical criteria are available for risk stratifi-
cation of patients presenting with syncope to emergency 
department. These include the Risk stratification Of Syncope 
in the Emergency department (ROSE) rule [21], the San 
Francisco Syncope Rule (SFSR) [22] and the Boston 
Syncope Criteria (BSC) among others [23, 24]. They may 
provide some direction as to who should be admitted to hos-
pital and who are likely to have unfavourable events in the 
short term.
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The ROSE rule is considered positive if any of the follow-
ing are present, namely, brain natriuretic peptide (BNP) con-
centration >300 pg/ml, heart rate <50 bpm, positive faecal 
occult blood, haemoglobin <9.0  g/dl oxygen satura-
tion  <94%, chest pain at time of syncope and Q wave on 
electrocardiogram. Reed et al. [21] reported the ROSE rule 
had a sensitivity and specificity of 87.2% and 65.5%, respec-
tively, and a negative predictive value of 98.5% for identify-
ing those at high risk.

The San Francisco Syncope Rule criteria include the 
following: congestive heart failure, haematocrit <30%, 
abnormal electrocardiogram, shortness of breath and sys-
tolic pressure <90 mmHg at triage. An external validation 
of the SFSR revealed that it is effective in predicting 
7-day adverse outcome with a sensitivity of 89% and 
specificity of 42% suggesting that the rule has limited 
applicability [25].

Clinical history and examination are the most valuable 
tools in determining the cause of syncope. The diagnostic 
yield of history and clinical examination has been quite vari-
able between study populations ranging from 14% to 85% 
[26, 27].

The syncopal episode is confirmed from the history of 
abrupt or rapid loss of consciousness lasting a short duration 
with relatively rapid recovery. The history should be detailed 
and need to elicit the circumstances when syncope happened 
including whether patient was standing, sitting, lying or 
while exercising. It would be important to know whether 
there was a prodrome (including chest pain or palpitations) 
and whether there was associated nausea, sweating or vomit-
ing. It is important to know where the syncope happened and 
whether there were any precipitating factors including fever, 
dehydration or recent change in medications. In patients with 
recurrent syncope, it would be essential to look for patterns 
like relationship to meals or association with micturition. It 
would also be important to know how quickly the patient 
recovered and whether there was any fatigue afterwards. If 
there is an eyewitness available, it would be useful to know 
whether there was pallor, convulsions, incontinence, tongue 
biting and the exact duration of the episode. Past history of 
syncope, heart disease, family and medication should be 
elicited.

Examination should include heart rate, blood pressure 
(including postural drop) and presence of cardiac murmur 
and features of cardiac failure. It is also essential to look for 
carotid bruit and features of neurological disorders.

Clinical history alone may be adequate to diagnose neuro-
cardiogenic syncope. These patients often have past history 
of syncope especially in medical environments or crowded 
situations. The episodes are often associated with nausea or 
vomiting. There may be associated sweating, and the episode 
is often followed by a period of fatigue. However in some 
elderly neurocardiogenic syncope could occur without these 
classical features [28].

An ECG would be helpful to look for conduction distur-
bance, evidence of ischaemia or infarction, left ventricular 
hypertrophy and conditions like long QT syndrome and 
Brugada syndrome. Echocardiogram would help to exclude 
structural heart disease including cardiomyopathy and val-
vular dysfunction. If no obvious cause is found with basic 
investigations, further evaluation may be required. Tilt 
table testing may be useful to diagnose autonomic mal-
function, orthostatic hypotension and neurocardiogenic 
syncope.

Holter monitor is used for 24–48 h of cardiac monitor-
ing (and rarely up to 7 days). Longer duration of cardiac 
monitoring with event recorder or an implantable loop 
recorder (ILR) may increase the diagnostic yield [29]. ILR 
has been made smaller recently. It has a battery life of 
about 3 years. It can automatically record bradycardia and 
tachycardia. It also allows patient or carer to activate the 
device after the event and can retain the heart rhythm few 
minutes prior to and after activation. In a registry data of 
patients with syncope who did not have a diagnosis after 
multiple initial investigations, an ILR was implanted. In 
this group, after a median follow-up of 10 months, 36% of 
subjects had a recurrent syncope or significant event, and 
of these 78% had an ILR-aided diagnosis [30]. A small 
number of patients may require invasive testing with elec-
trophysiology study. In patients with syncope, neurologi-
cal investigations are not necessary and have very low 
diagnostic yield [31]. Algorithms (Algorithms  29.1 and 
29.2) outline a diagnostic algorithm for patients presenting 
with syncope.

 Treatment

Treatment would be directed at the specific cause. 
Bradyarrhythmia may require withdrawal of agents like beta 
blocker or treatment with pacemaker. Aortic stenosis would 
require intervention like aortic valve surgery or trans-cathe-
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ter aortic valve implantation (TAVI). Neurocardiogenic syn-
cope is prevented by avoidance of dehydration and evasive 
measures including lying down when patient gets prodromal 
symptoms. Orthostatic hypotension is treated by withdraw-
ing offending medications and by additional fluid intake. 
External compression stockings are helpful. Occasional 
patients may require treatment with fludrocortisone or 
midodrine.

NEURALLY MEDIATED SYNCOPE

Syncope with change in posture

Yes
Orthostatic
hypotension

Situational syncope

Carotid sinus
hypersensitivity

Vaso-vagal syncope

YesSyncope with pain, fright
In medical environments

Associated with nausea vomiting
followed by fatigue

No

No

Provoked by head turning, tight
collar, associated with positive

carotid sinus massage

Syncope with coughing, laughing or
micturition

Yes

Yes

No

Algorithm 29.1 Neurally 
mediated syncope

Clinical Relevance
Syncope could be lethal in patients with structural 
heart disease and warrants prompt evaluation.

Clinical history and examination give vital clues.
Implantable loop recorders and prolonged cardiac 

monitoring improve diagnostic yield
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 Multiple Choice Questions

Select one appropriate answer for the following situations:

 1. An 86-year-old man has had increasing episodes of syn-
cope. They mostly happen when he walks. He also has 
clinical features of cardiac failure and has a prominent 
ejection systolic murmur at left sternal edge which radi-
ates to his neck. This is most likely due to:
 A. Sinus node dysfunction
 B. Aortic stenosis

 C. Vasovagal syncope
 D. Carotid sinus hypersensitivity

 2. An 80-year-old woman was brought to the hospital emer-
gency after a syncopal episode at church. She was seated 
during the church service. She felt unwell and nauseated 
and had a brief syncopal episode. On recovery she vom-
ited and felt tired for quite some time afterwards. This is 
likely due to:
 A. Sinus node dysfunction
 B. Aortic stenosis

SYNCOPE

History, physical examination

Diagnosis reached

No

No

YesDiagnosis of
brady-arrhythmia

YesDiagnosis of
neutrally mediated

syncope

ECG

Diagnosis reached

Unexplained syncope

Echo, ischaemia
evaluation

Evidence of
structural heart

disease

Treat
appropriately No diagnosis

Implantable loop
recorder

Frequent

Frequency of
syncope

No structural
heart disease

Holter
Event recorder
Loop recorder

Implantable loop
recorder

Treat by removing affending
medication, PPM if needed

See Figure 2

Infrequent

Coronary angiography
Electrophysiology

study

Algorithm 29.2 Syncope 
diagnosis

L. Kanagaratnam and N. Nagaratnam



269

 C. Vasovagal syncope
 D. Carotid sinus hypersensitivity

 3. A 90-year-old man has had recurrent episodes of fainting 
without any warning. He has had injuries as a result of 
these episodes. However he recovers very promptly with-
out any associated symptoms. On examination his ECG 
showed sinus bradycardia at 36/min. The most likely 
cause of his syncope is:
 A. Sinus node dysfunction
 B. Aortic stenosis
 C. Vasovagal syncope
 D. Carotid sinus hypersensitivity

 4. A 76-year-old lady has had recurrent episodes of 
Syncope. The last episode happened after she had been 
watching television for 2 hours and when she got up. 
Prior episodes also happened soon after she stands up 
from seated positions. On examination her sitting blood 
pressure was 160/70, and on standing up it was 110/60. 
There was no significant change in the heart rate from 
sitting to standing. The most likely diagnosis is:
 A. Orthostatic hypotension
 B. Aortic stenosis
 C. Vasovagal syncope
 D. Carotid sinus hypersensitivity

 5. An 82-year-old man complains of recurrent episodes of 
fainting and near fainting. The episodes often happen 
when he wears one of his old shirts with tight collar and 
tie. On some occasions, while he is shaving, also he has 
felt light-headedness. On examination there was no 
change in blood pressure from sitting to standing posi-
tion. The most likely diagnosis is:
 A. Sinus node dysfunction
 B. Aortic stenosis
 C. Vasovagal syncope
 D. Carotid sinus hypersensitivity

 6. A 75-year-old lady who had been previously healthy 
has had four episodes of syncope in the last 6 months. 
She has also had some breathlessness with change in 
position. She has had recent joint pains but does not 
have history of rheumatic fever. She had lost 3 kilo-
grams in weight in the last 3 months. On examination 
she had elevated  jugular venous pressure and a diastolic 
rumbling murmur at cardiac apex which changed in 
intensity with change in position. The most likely diag-
nosis is:
 A. Left atrial myxoma
 B. Postprandial hypotension
 C. Vasovagal syncope
 D. Carotid sinus hypersensitivity

Answers for MCQs
 1. B
 2. C
 3. A
 4. A
 5. D
 6. A
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Sarcopenia, Sarcopenic Obesity 
and Frailty in Older Adults

Nages Nagaratnam and Sai Adithya Nagaratnam

 Sarcopenia

 Introduction

Sarcopenia is defined as age-related loss of muscle mass [1, 
2, 3, 4], changes in muscle strength [5, 6, 7] and muscle qual-
ity [8] which accelerates with ageing [9]. The European 
Working Group in Sarcopenia in Older People (EWGSOP) 
included both low muscle mass and loss of muscle function 
(strength or performance) in their definition [10, 11]. 
EWGSOP further categorised sarcopenia as pre-sarcopenia 
(decreased muscle mass without decreased strength or func-
tion), sarcopenia (decreased muscle mass and strength or 
performance) and severe sarcopenia (deceased muscle mass, 
strength and function) [11]. Muscle mass decreases signifi-
cantly between the ages 50 and 80 years, and muscle strength 
is halved [12]. The rate and extent muscle changes occur are 
in some extent genetically determined. If sarcopenia pro-
gresses beyond a certain threshold of functional require-
ments, it leads to loss of function, disability and frailty [13].

It is difficult to compare results of the prevalence of sar-
copenia as it varies widely (10–50%) because of the different 
methods and diagnostic criteria used [14]. It is common in 
adults over the age of 45 years and increases with age [4]. 
Using the EWGSOP algorithm, 12.5% of persons were clas-
sified as sarcopenic in a sample of persons aged 80 years and 
older [15]. In community-dwelling older adults, the preva-
lence was estimated to be as high as 33% [16, 17, 18]. In the 
United Kingdom using the EWGSOP definition, the 
Hertfordshire Cohort Study of community-dwelling older 

people found the prevalence of sarcopenia was 4–6% in men 
and 7.9% in women [16]. In another study of community- 
dwelling volunteers, the prevalence in a subgroup 80 years 
and older was 31.0% in women and 52% in men [4]. In the 
Tian Liao Old People Study 04 of 549 in a rural community 
of older Taiwanese, 7.1% was sarcopenic and 5.6% severely 
sarcopenic [19]. World-wide, based on the operational defi-
nition, the estimated prevalence in older women varied from 
3% to 30% [18, 20, 21].

 Aetiology

The aetiology is multifactorial [22, 23, 24] and results from 
a number of age-related changes [25] such as decreased 
physical function [7, 26, 27], changes in hormonal function 
such as decreased testosterone and growth hormone [10, 28], 
decline in alpha-motor neurons [28], insulin resistance [25, 
29], age-associated chronic inflammation [10, 29], mito-
chondrial dysfunction [10], insufficient intake of protein, 
low vitamin D [3], reduced rate of protein synthesis [23] 
antioxidants and long-chain polysaturated fatty acids [7] and 
increased production of catabolic cytokines [24]. The age- 
dependent muscle degeneration has been attributed to 
derangements in skeletal myocyte mitochondrial function 
[30], and more recently it has been suggested that other bio-
logical mechanisms such as programmed cell death [31] and 
changes in the angiotensin system in the ageing skeletal 
muscle [32] may contribute to the development of sarcope-
nia. Other factors that are related to muscle loss in the elderly 
are reduced levels of physical activity [23, 28], increased 
rates of immobilisation [6], deconditioning and disease. 
Many old people consume less than the recommended 
dietary allowance of protein [25]. Older people with diabetes 
have lower muscle mass and decreased muscle strength and 
muscle quality [29, 33], and the number of older people with 
diabetes is increasing [33] (Fig. 30.1).

Fig. 30.1 Near here mechanisms of sarcopenia
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 Pathophysiology

Sarcopenia is associated with decreased physical perfor-
mance, disabilities relating to mobility, increased risk of 
falls, dependency and mortality [34] independent of age 
[35]. There is a reduction of muscle mass and strength in all 
elderly people. Muscle mass and strength reach a maximum 
in the second and third decades and gradually decline in mid-
dle age, and around the age of 80, loss of muscle accelerates 
leading to progressive weakness [36]. The rate and extent 
muscle changes occur are in some extent genetically deter-
mined. If sarcopenia progresses beyond a certain threshold 
of functional requirements, it leads to disability and frailty. It 
is found in 20–30% of elderly over the age of 7 years and 
increases with advancing age [37].

Muscle strength declines 20–30% by 60 years, and volun-
tary contractile strength of distal and proximal muscles in 
both men and women is decreased by 20–40% [23]. The 
decline of muscle strength in old people is directly attribut-
able to physiological and histological changes in the skeletal 
muscles [38, 39]. With age lipofuscin and adipose tissue are 

deposited in muscle tissue, and the lost muscle tissue is 
replaced by fibrous tissue.

Ageing also affects the quality of the muscle. The muscle 
quality is dependent on fibre composition, contractility, 
fatigue characteristics and glucose metabolism and uptake 
[8]. Type II muscle fibres which cause forceful muscle con-
tractions decrease to a greater extent than type I muscle 
fibres. There is an important relationship between muscle 
quality and muscle health. The forces generated by muscle 
contractions can be an important determinant of bone quality 
[8]. For instance, vertebral compression fractures in post-
menopausal women may be due to inadequate support of the 
vertebral column by the surrounding back muscles [40]. 
Muscle may be able to attenuate the impact of forces on bone 
after a fall and alter the susceptibility to fracture [8]. On the 
other hand, it can augment the mechanical forces on the bone 
and thereby increase the risk of fracture [8]. Bone mass and 
density are especially in women after menopause. With age 
the joints become stiffer and less flexible. Ligaments and 
tendons decrease in strength. Changes are usually observed 
in the weight-bearing joints especially parts of the articular 

Age-Related Changes

Mitochondrial dysfunction;
Apoptosis;
Angiotensin system

Degeneration of
neuromuscular
junction

Age-associated
chronic inflammation

Immobilisation,
deconditioning and

disease

Obesity

Malnutrition-reduced
protein intake,

vitamin D

Physical inactivity

Decline in
Hormonal
activity

Skeletal muscle-reduced muscle mass, strength and quality--
SARCOPENIA

Fig. 30.1 Mechanisms of 
sarcopenia. (Information 
sources: [6, 10, 23, 25, 28, 29, 
30, 33])
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cartilage that are not covered by menisci. It is difficult to dif-
ferentiate changes due to old age from changes of degenera-
tive processes.

 Diagnosis

More recent consensus definitions of sarcopenia incorporate 
ratios of appendicular mass to height or body weight, muscle 

strength and physical function [41], and the diagnosis takes the 
form of measurements of muscle mass and strength or physical 
performance [42]. The New Mexico health survey measured 
appendicular muscle mass by dual energy X-ray absorptiometry 
(DEXA) in 883 Hispanic and non-Hispanic white men and 
women and defined sarcopenia as a muscle mass of two or more 
standard deviations below the mean for young healthy partici-
pants [43]. There is however a direct structure-function relation-
ship between muscle loss and strength [24] (Algorithm 30.1).

At risk
Advanced Age
Multiple co-morbidities
(e .g. Rheumatoid arthritis;
Heart failure; Renal failure;
Diabetes)
Cognitive impairment
Numerous care needs
Geriatric syndromes

Additional tests
Timed get and go;
grip strength;

Gait speed
<0.8m/s
or SARC-F

SARCOPENIA

Check
Blood pressure, BMI, Nutritional status*
Cognitive and psychological status*
Physical-ADAL,IADL
Social domain

Comprehensive Geriatric Assessment

Screen for
rehabilitation
potential

MANAGEMENT
NUTRITIONAL SUPPLEMENTS
(essential amino-acids & Vitamin D)
RESISTANCE TRAINING

FRAILTY

SARC-F /PRIMSA-7

Algorithm 30.1 A practical 
approach to assessment and 
management of patients with 
sarcopenia and frailty. 
*Cognitive: Mini-Mental 
State Examination. 
*Psychological: Geriatric 
Depression Scale. 
*Nutritional: Min-Nutritional 
Assessment –Short Form. 
(Information sources: Walston 
et al. [84]; Woo et al. [85]; 
Morley and Cao [86]; Wells 
et al. [87]).
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 Management

Proteins, amino acids and micronutrients have been widely 
studied as to their effect on muscle synthesis [44] and can 
improve muscle mass and strength in older adults [45]. The 
quality of amino acids in the diet is an essential factor in 
stimulating protein synthesis [46]. There is no pharmaceuti-
cal treatments for sarcopenia [47, 48], and so far pharmaco-
logical agents have shown nominal efficacy [49], but there is 
recent evidence of benefits with angiotensin-converting 
enzyme inhibitors [49]. It has been suggested that there are 
new pharmacological agents which may reduce the func-
tional decline [50]. Vitamin D, leucine-enriched whey pro-
tein [51], beta-OH-beta methyl butyrate, citrulline maleate 
and isoflavones may have some effect on muscular out-
comes [45]. There is considerable evidence to show that 
resistance training (RT) increases muscle mass, strength and 
function [27, 47, 48], and this can be enhanced by certain 
foods and nutritional supplements [47]. The highest consid-
eration in confronting sarcopenia is a combination of resis-
tance training and nutritional interventions [5, 25, 52]. The 
mechanisms how protein synthesis is increased by mechani-
cal events are unclear [25]. Lifting weight causes the muscle 
to shorten, whereas lowering weight causes muscle to 
lengthen, and it has been shown to produce ultrastructural 
damage and hence stimulates increased muscle protein turn-
over and triggers a cascade of metabolic events leading to 
increase in protein synthesis and degradation [25]. Muscle 
mass and strength increase with protein supplementation 
during exercise training in both younger and older adults 
[53]. Much of the trial evidence on the effects of increased 
exercise or dietary supplementation on muscle mass and 
function have been evaluated separately, but less is known 
of the combined effects of the exercise training and with 
other dietary constituents that have been linked with sarco-
penia [7]. There is some evidence that angiotensin-convert-
ing enzyme inhibitors in older people can improve physical 
performance [42].

 Sarcopenic Obesity

Sarcopenic obesity is combined muscle loss with increased 
body fat with age [52, 54]. It manifests as impaired muscle 
strength and function [50] resulting in increased risk of 
immobility and disability [41, 55], development of lifestyle- 
related diseases [54] and early death [50]. Furthermore mus-
cle quality may be adversely affected due to the increased fat 
mass and accompanying increases in the adipokines and 
inflammation [41].

The prevalence of obesity in older people is increasing [9, 
55], and sarcopenia accelerates with ageing, and both com-

bined have led to a high-risk group [9]. The prevalence of 
sarcopenic obesity ranges from 0% to 41% in older popula-
tions depending on the definition [41].

 Management

Energy-restricted diet and exercise are the main lifestyle 
changes to prevent and treat sarcopenic obesity [54].

 Frailty

 Introduction

There is still no consensus on a definition [56]. The 
expert European, Canadian and American Geriatric 
Advisory Panel (GAP) was unable to arrive at a consen-
sus definition though agreed that frailty is a pre-disability 
stage [56]. Presently there is insufficient grounds to 
accept a single definition of frailty [57]. According to 
Rockwood et  al. [58], it is an ‘accumulation of impair-
ments’. The most commonly used identifying compo-
nents of frailty are physical function, gait speed and 
cognition, and the common outcomes are disability, insti-
tutionalisation and death [59]. A successful definition of 
frailty should have a multidimensional approach [59] 
with emphasis on its dynamic state, able to identify a 
group that is susceptible to adverse outcomes [60, 61] 
and should not include disease, comorbidity or disability 
[56, 60].

The criteria for frailty and sarcopenia overlap, but in 
frailty there is weight loss, whereas in sarcopenia there is 
muscle loss [62], but physical impairment and functional 
loss are common traits of both [35]. Frailty lacks definition 
[63], and the definition varies widely [64]. Frailty increases 
with age [37, 64].

The prevalence of frailty ranges from 5% to 58% [59]. In 
another study, it was found in 20–30% of the elderly popula-
tion above the age of 75 years [37] and increases with age 
[65]. 6% to 25% of free living individuals 65 years and older 
had many of the elements of frailty [63]. It is higher in 
women and in African Americans compared to Caucasians 
and appears to have geographical difference [66].

 Aetiology

Its aetiology is complex and multifactorial [66]. Genetic, 
epigenetic and environmental factors together with advanced 
age and chronic disease are associated with frailty [61].
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 Pathophysiology

Several multisystem pathophysiological processes are 
involved with activation of the inflammatory and coagulation 
systems [63] and in the endocrine and musculoskeletal sys-
tems [66]. Laboratory markers such as IL-6, C-reactive pro-
tein (C-RP), 25-hydroxuyvitamin D, insulin growth factor-1 
(IGF-1) and D-dimers have been associated with frailty clin-
ical phenotype [37]. Several studies have confirmed the asso-
ciation between frailty and elevated IL-6 levels [67, 68]. 
Other inflammatory markers such as C-RP and tumour 
necrosis factor-alpha are also elevated [68, 69]. It has been 
suggested that in frailty, there is large reduction of anabolic 
hormones such as IGF-1 and GH (growth hormone) [63]. 
There is visceral protein depletion resulting from the poor 
appetite and weight loss in many of the frail individuals [63]. 
Age-dependent changes in the hormones through their 
effects on muscle mass and strength and bone density and by 
activation of catabolic cytokines contribute to the frailty in 
the elderly [63].

Sarcopenia is also an important pathophysiological con-
tributor to frailty [66]. Osteoporosis and osteopenia have 
been shown to have direct relationship to frailty [70, 71]. 
Physical function, gait speed and cognition were the most 
commonly used identifying components of frailty and dis-
ability; institutionalisation and death were common out-
comes [59]. IL-6 inhibits erythropoietin and interferes with 
iron metabolism and thus may contribute to anaemia [72]. 
Clotting cascade can be activated by the chronic inflamma-
tory state [73]. Frail elderly have been found to have elevated 
levels of D-dimer, factor VIII and fibrinogen [69]. The likely 
pathogenesis is multifaceted and includes inflammatory and 
coagulopathy system with increase in inflammatory cyto-
kines, markers of coagulopathy [63] and hormonal dysregu-
lation [37] and is associated with potential markers such as 
IL-6,C-RP, D-dimer and 25-hydroxyvitamin D [37]. Frailty 
is associated with decreased survival [64]. Ageing also 
affects the quality of the muscle [74, 75].

 Clinical Manifestations

Frail old people often have multiple comorbidities [76]. 
Independent of comorbid conditions, the manifestations of 
frailty include weight loss, muscle weakness, exhaustion 
[62], cognitive slowing and impaired performance [77]. The 
two conditions sarcopenia and frailty overlap, but in frailty 
there is weight loss, whereas in sarcopenia there is muscle loss 
[62]. According to Lang et al. [67] in frailty, there is no single 
symptom crucial in its presentation, but rather it is clearly 
 recognised by clinicians with its multiple manifestations, 
 appearance, nutritional status, performance and health rates, 

among others. The clinical phenotype manifests as loss of 
weight, fatigue/exhaustion, weakness, decreased physical 
activity and immobility [37, 64]. Cognitive impairment is 
significantly associated with frailty among the oldest old, 
and frailty is predictive of subsequent mortality [78]. 
Irrespective of comorbidities, anaemia has been recognised 
as a significant contributor to mortality in older adults [79]. 
The prevalence of anaemia is markedly increased in frail 
older adults and is said to be a potent prognostic indicator for 
the development of frailty [77].

 Identification

Frailty continues to evade a firm diagnosis and is a subject of 
continuing debate. According to Lang et al. [67], in frailty there 
is no single symptom crucial in its presentation, but rather it is 
clearly recognised by clinicians with its multiple manifesta-
tions, appearance, nutritional status, performance and health 
rates, among others. There is no way of knowing at what level 
of lean mass, sarcopenia is present. Physical function, gait 
speed and cognition were the most commonly used identifying 
components of frailty and disability; institutionalisation and 
death were common outcomes [59]. There are several tools to 
identify frail older adults. In one study PRISMA-7 question-
naire was the best of five instruments [80], and together with 
gait speed, timed get up and go test have high sensitivity to 
identify frailty [81, 82]. In older patients gait speed can be used 
as a screening test, and there is considerable evidence to sup-
port it as a single-item screening tool [56]. The British Geriatric 
Society Frailty guideline advocates a holistic medical review 
based on the principle of comprehensive geriatric assessment 
for all old people to identify frailty [83]. The comprehensive 
geriatric assessment requires a trained multidisciplinary team, 
and it is an in- depth assessment across all domains [83] and 
broadly includes medical, mental health, functional capacity, 
social circumstances and environment [83]. The SARC-F scale 
has been shown to effectively screen for sarcopenia [84] based 
on five domains, namely, muscle strength, walking, stair climb-
ing, chair rising and falls. It is simple to use and takes less than 
15 seconds to administer [85].

 Management

All elderly are at risk of frailty such that treatments should 
begin early, before frailty occurs, treatments such as increased 
physical activity and improved nutrition [81]. Once the elderly 
patient is identified with frailty, the risk of unfavourable 
 outcomes may be reduced by comprehensive geriatric assess-
ment and implementing a care plan [86]. Frail elderly patients 
should also be screened for rehabilitation potential [87]. 
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Resistance training (RT)-induced increases in muscle mass, 
muscle strength [88] and function can be improved by nutri-
tional supplements and certain foods [1, 47].

 Multiple Choice Questions

 1. The following are true in relation to sarcopenia, EXCEPT:
 A. Sarcopenia is loss of skeletal muscle mass, strength 

and quality 1in unison with biological ageing.
 B. If sarcopenia progresses beyond a certain threshold of 

functional requirements, it leads to disability and frailty.
 C. Sarcopenic obesity is increased body fat with age 

without muscle loss.
 D. Confronting sarcopenia is a combination of resistance 

training and nutritional interventions.

 2. The following are true of frailty, EXCEPT:

 A. Frailty is associated with decreased survival.
 B. Impairment of physical function is a common trait of 

frailty and sarcopenia.
 C. In frailty there is weight loss, whereas in sarcopenia 

there is muscle loss.
 D. Frailty is not associated with cognitive impairment.

MCQ Answers
 1. C
 2. D
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Headache in the Elderly

Nages Nagaratnam and Gary Cheuk

 Introduction

Chronic headache is characterised by the occurrence of 
headache lasting 15 days or more per month [1] and for more 
than 3 months [2]. It is important to distinguish those that are 
life-threatening from those that are benign. Acute headaches 
include accelerated hypertension, subarachnoid haemor-
rhage, intracranial disorders (strokes, haemorrhage), infec-
tions (meningitis, encephalitis, acute viral illness, acute 
sinusitis) and acute narrow-angle glaucoma. With the chronic 
persistent and recurring headaches with advancing age, the 
prevalence of primary headache such as migraine, tension 
type and cluster declines, whilst that of the secondary head-
aches such as intracranial mass lesions, system disease and 
temporal arteritis increases. In headache symptomatology, 
for example, migraine may evolve into a pattern of chronic 
daily headache, and aura may occur without headache [3].

Severe recurrent or constant headaches are experienced 
by approximately 10% of women and 5% of men at the age 
of 70 [4, 5]. The prevalence varies with age. Headaches clas-
sified as primary headaches are generally due to benign neu-
rochemical factors within the nervous system and include 
migraine, tension-type headache, cluster headache which 
may persist in the elderly [6], hypnic headache [4], primary 
cough headache, exploding head syndrome [7] and other pri-
mary headaches. The incidence of primary headache declines 
with ageing with increase in organic causes especially in 
55–60 years of age [8]. Secondary headaches are symptom-
atic to some underlying conditions [9] and are common with 
advancing age [10]. Secondary headaches include trigeminal 

neuralgia, temporal arteritis, post-herpetic neuralgia [10], 
cervical spondylosis, sleep apnoea, glaucoma, intracranial 
neoplasm, intracerebral haemorrhage, subarachnoid haemor-
rhage, post-concussive syndrome [4, 11] and dialysis head-
ache, due to arterial hypertension or hypothyroidism [5].

 Clinical Manifestations

 Primary Headaches

 Benign Dysfunctional Headaches
Migraine. In the elderly only 2% of migraines begin after the 
age of 50 years [12] and are less severe. In individuals over 
the age of 55 years, the lifetime prevalence of migraine is 
20–30% [13]. Migraine with aura occurs in about 28% of the 
migraine sufferers [14]. More often than not, the symptom-
atology changes as age advances, for instance, the auras may 
disappear [15] or the aura can occur in isolation [5], creating 
difficulties in diagnosis. Late-onset migraine with aura with-
out headache is not rare especially in the elderly [16, 17] and 
is characterised by visual symptoms followed by sensory, 
aphasic and motor symptoms [17]. Migraine has a high over-
all mortality and is associated with increased risk of stroke, 
heart disease and retinopathies [18, 19].

Dihydroergotamine or triptans should not be used in the 
elderly because of the risk of coronary artery disease nor 
should prophylactic agents such as doxepin and amitripty-
line because of risks of urinary retention and cardiac arrhyth-
mia [11]. Metoprolol, topiramate and divalproex sodium are 
recommended as preventive agents in the elderly [11]. It is 
recommended when starting prophylactic treatment to ‘start 
low and go slow’ [20].

Tension headache is common and occurs at any age and is 
more common in women. Overall, the prevalence of tension 
headache amongst 65–96-year-olds is comparable, although 
it is higher in the oldest age groups [21].The headache is of a 
pressing character and band-like of mild to moderate sever-
ity. Nausea is rare and is neither aggravated by physical 
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activity nor is there any aura, but like migraine, tension 
 headache is associated with photophobia and phonophobia. 
According to the European guidelines, a number of medica-
tions such as acetaminophen, ibuprofen, diclofenac and ace-
tyl salicylic acid are considered effective [22].

Cluster-type headaches are rare and it affects mainly men 
and the average age is around 30 years.

Rankin in 1988 [23] described hypnic headache as a rare 
primary headache also known as ‘clockwise’ or ‘alarm clock’ 
headache [24, 25]. It is exclusively sleep-related and usually 
starts after the age of 50 years [24, 26]. The pathophysiologi-
cal mechanism is unclear and continues to be debated but is 
thought to be associated with hypothalamic dysfunction [26]. 
It has been included in the headache classification of the 
International Headache Society (IHS) [27]. The diagnostic 
criteria include that it is related to sleep, lasts for more than 
15 min after waking, occurs >15 times per month, first occurs 
after the age of 50 years with no autonomic symptoms and 
other intracranial disorders must be excluded [27]. Caffeine is 
the first line of treatment both for the acute as well as a pro-
phylaxis, such as a cup of coffee or a caffeine tablet [26, 28]. 
Lithium has been suggested as a prophylactic [28].

 Secondary Headaches

 Temporal Arteritis
Temporal arteritis (giant cell arteritis, cranial arteritis) (TA) 
is a chronic inflammatory disease of the large vessels. It 
presents more often than not after the age of 50  years, 
abruptly or insidiously. Headaches have been reported in 
60–90% of patients with TA and are felt over the temple 
[29]. Typically the symptoms are severe headache localised 
in the arteries of the scalp (temporal and occipital), jaw 
claudication and muscles of the tongue in two-thirds to half 
the patients and visual disturbances. The last are due to 
involvement of either the ophthalmic or posterior ciliary 
arteries. Visual loss has an abrupt onset and is often pre-
ceded by transient visual symptoms such as amaurosis 
fugax, diplopia, field defects and blurred vision. In more 
than half the patients, it is accompanied by polymyalgia 
rheumatica. Systemic symptoms include fever, joint pains, 
fatigue and loss of weight that occur in the majority of the 
patients. Low-grade anaemia and subtle changes on the liver 
function tests may be present. It is another cause of pyrexia 
of unknown origin or unexplained weight loss. Physical 
examination reveals the affected scalp vessels to be swollen, 
tender, thickened, nodular or pulseless. The sedimentation 
rate (ESR) is usually markedly elevated (often >100 mm/h 
Westergren method) but could be below 30 mm/h in about a 
fifth of the cases [30]. The C-reactive protein, by high-sen-
sitivity testing, is now said to be a more reliable diagnostic 
test than the ESR.

Treatment should commence as soon as temporal arteritis 
is suspected. Treatment should not be delayed if temporal 
arteritis is considered even before biopsy is performed. A 
false-negative result in 5–44% of patients with a superficial 
temporal artery biopsy [29]. The starting dose usually is 
80 mg of prednisolone daily. Based on the response, the dose 
is tapered down over several weeks till the ESR is normalised 
to about 10  mg daily thereafter. If the symptoms increase 
during this period, the dose could be slightly increased. Most 
patients could be weaned off the prednisolone after a year, 
but some may require a maintenance dose for several years. 
The response is dramatic; the headache and other symptoms 
are relieved within a day or two of commencement of the 
prednisolone.

 Intracranial Headaches
Brain tumours: The incidence of brain tumours over the 
1970s has increased sevenfold [31], and the average annual 
percentage increases with age [32, 33]. In the elderly the 
incidence of primary brain tumours is higher [34]. Headaches 
and seizures are the most common symptoms at presentation 
[35]. Posterior fossa tumours are more likely to produce 
headache than supratentorial tumours [36]. The headache 
which may be indeterminate is not particularly aggravated 
by coughing, exertion or the head-low position and is sel-
domly accompanied by nausea or other symptoms [37, 38]. 
Patient often wakes up with headache which soon settles. 
They are localised and become intense in severity as the 
tumour progresses, and the seizures can be focal or gener-
alised [35]. Neurological signs include localised limb weak-
ness, sensory changes and speech and behaviour and visual 
and gait difficulties, depending on the location of the tumour. 
Focal neurological deficits may be helpful to localise the 
tumour [35]. In the elderly patients, clinical signs that may 
suggest the presence of a brain tumour are gait disorders, 
short-term memory deficits and intellectual decline over a 
short period of time [39]. In the elderly primary tumours 
(meningiomas, malignant gliomas, astrocytoma, primary 
central nervous system lymphomas) and secondaries from 
the lung and breast are common (Fig.  31.1). Age alone 
should not preclude the use of aggressive treatment for 
elderly patients with primary brain tumours, and treatment 
should be individualised [34].

Chronic subdural haematoma. The chronic syndrome is 
common in the elderly [40]. A study in North Wales showed 
the incidence of chronic subdural haematoma (cSDH) in the 
over 65 years to be 8.2 per 100,000 in that population [41]. 
The common presentations are altered mental state (42–
52%) and focal neurological deficits (46–50%) [40–43]. It 
often resembles vascular dementia with focal neurological 
signs and cognitive impairment. There is an increased ten-
dency for fall (57%) [41] due to the presence of cerebral 
atrophy (which stretches the dural veins) and impaired 
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 haemostasis (33%) [41]; cSDH is common in the elderly 
[37]. In patients presenting with cSDH, significant coagu-
lopathy should be reversed [42]. Surgery may restore func-
tion or prevent further deterioration of cognitive function. In 
one study 60% underwent surgical intervention with 4 (17%) 
deaths [41]. Patients over the age of 85 years are at a greater 
risk of perioperative complications [44]. These patients are 
also at higher risk of seizures; evidence to support routine 
prophylaxis is conflicting [45] (Fig. 31.2).

 Cerebrovascular Disease
Cerebral haemorrhage (subarachnoid and intracerebral) can 
produce sudden and excruciating headaches. They are poten-
tially life-threatening and may be accompanied by reduced level 
of consciousness, neurological signs, papilloedema and convul-
sion and in the case of subarachnoid haemorrhage, meningism, 
retinal haemorrhage and fever. A very good clinical axiom is 
that any person presenting with acute onset of severe headache, 
often the worst in his/her life, is presumed to have an acute sub-
arachnoid haemorrhage, until proven otherwise. The probability 
of detecting an aneurysmal haemorrhage on the CT scan is 74% 
on day 3 which gradually decreases to almost zero in 3 weeks 
[29]. If subarachnoid haemorrhage suspected by imaging is not 
helpful, a lumbar puncture is mandatory.

Cerebral ischaemia. The headaches are non-specific, dull 
and usually not severe and may precede the more flagrant 
signs of brain ischaemia such as hemiparesis, aphasia and 
sensory changes. About half the patients with vertebrobasilar 
insufficiency and quarter of those with middle cerebral artery 

ischaemia have a recurrent but unremarkable headache [37]. 
A more prominent headache with impairment of conscious-
ness occurs 1–4 days after the onset of cerebral infarction 
due to surrounding oedema. Headache at the onset of 
 infarction occurs often in cerebral embolism for reasons that 
are not clear.

Fig. 31.1 Secondaries. Axial CT scan (right) without contrast. The left image with contrast shows multiple enhancing hyperdense areas. 
(Reproduced with permission from Dr. Andrew-Owen Jones)

Fig. 31.2 CT scan showing subdural haematoma. (Reproduced with 
permission of Dr. Andrew-Owen Jones)
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Acute meningitis. The elderly are at a higher risk of hav-
ing acute bacterial meningitis (ABM) than the younger 
adults [46]. Due to comorbid conditions, the clinical symp-
toms at presentation and diagnosis are often delayed [46]. 
Fewer patients present with all three symptoms, fever, neck 
stiffness and altered mental state [47], but almost all present 
with least two of the three symptoms [47]. Fever as a symp-
tom varies from 59% [48] and 67% [49] to 100% in other 
studies [50]. In the elderly there is a greater variety of organ-
isms causing the meningitis, and viral causes are less com-
mon [48, 51]. Streptococcus pneumoniae is the most common 
followed by Listeria monocytogenes [47, 52, 53], and case 
fatality for the former is 24% and for the latter 40% [53]. 
ABM is associated with higher mortality with advancing age 
[4, 46, 52]. In the elderly with ABM, both neurological and 
extra-meningeal complications are frequent [46], and 
patients frequently die of cardiorespiratory failure [54]. 
Mortality is higher in those with seizures [53].

 Drug-Induced Headache

Rebound headache occurs as a result of overusing medica-
tions for headache. It is increasingly common and prevent-
able. Drug-induced headaches tend to be dull, diffuse and 
sometimes throbbing. Medications containing caffeine as 
ingredient are especially hazardous.

 Evaluation

The key to a rewarding evaluation of headaches is a detailed 
history together with a general and neurological examination. 
The elderly can experience many types of headaches, and up 
to two-thirds of the headaches are primary headaches, and the 
remaining are secondary to systemic disease or primary intra-
cranial lesions. Migraine, tension-type and cluster headaches 
are still the most frequent headaches in the elderly, but there 
are others which are of a serious nature. There should be a 
high index of suspicion for organic disease giving rise to 
headaches [16], and further evaluation and investigation 
should be considered as an etiological treatment is often pos-
sible. Furthermore life-threatening disorders have to be 
excluded before concentrating on benign etiologies [55].

A detailed history is the first step to diagnosis. The history 
should include the location, mode of onset, severity, dura-
tion, frequency, precipitating, aggravating factors and associ-
ated symptoms. A general examination is followed by a 
meticulous neurological examination and examination of the 
head and neck. The choice of the diagnostic tests will very 

much depend on the findings in the history and examination. 
The testing should use the most accurate and discriminatory 
tests. The laboratory investigations include routine blood 
tests (including C-RP, erythrocyte sedimentation rate), elec-
trolytes, urea, creatinine, serum calcium, magnesium and 
liver function tests together with imaging (plain X-rays of 
the neck, sinuses, CT and MRI) and electroencephalogram 
and lumbar puncture when required. However, the yield of 
neuroimaging and EEG in the evaluation of patients with 
headache with a normal neurological examination is low in 
routine evaluation [29]. A biopsy of the affected vessel is 
performed if temporal arteritis is suspected. Algorithms 31.1 
and 31.2 show evaluation of common acute and chronic 
headaches.

 Treatment

The symptomatic treatment of headaches in the elderly fol-
lows the same principles as that of younger patients. 
However, treatment of elderly patients requires an under-
standing of the patient’s general health, a familiarity with 
and knowledge of the action of the medications used and 
above all caution [56]. Headaches that affect the elderly 
include side effects to the medications, and these can be dev-
astating in a frail person. The elderly do not tolerate medica-
tions as well as younger people and suffer from many 
conditions that contraindicate the use of many of them [56].

Clinical Relevance
It is useful to classify headaches into those with acute 
onset and those that are persistent and recurrent.

It is important to distinguish those that are life-
threatening from those that are benign.

With advancing years the prevalence of primary 
headaches declines whilst that of the secondary head-
aches such as intracranial mass lesions and temporal 
arteritis increases.

Most alarming complication of temporal arteritis is 
blindness. Urgent ophthalmological evaluation is man-
datory if visual impairment is reported.

Chronic subdural haematoma is common in the 
elderly and may resemble vascular dementia.

In the elderly primary tumours and secondaries are 
common.

About 10% of meningitis cases occur in the elderly, 
and more than 50% of deaths are in the over 60 years 
group.
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ACUTE HEADACHE

YES

Altered sensorium,
neck stiffness,
photophobia,
focal neurological
signs

NO

YES

NO

YES

NO

YES

NO

YES

Subarachnoid
haemorrhage

REFER to
Hospital

Eye pain,
halo around lights,
decreased Vision,
nausea, vomiting,
dilated pupils,
steaming cornea

Localised persistent,
worse on coughing,
exertion, head
low position,
nausea, vomiting,
neurological
signs-limb weakness

Space-occupying
lesions-tumours,
abscess, subdural
haematoma

REFER
HOSPITAL
Appropriately

Acute angle-
closure
glaucoma

Medical
Emergency
REFER to
Opthalmologist

History of infection
especially of
the URT

TREAT
underlying
condition

Evidence of
acute sinus,
ear, dental
Problems,
Accelerated
hypertension

Secondary to
infective
illness

TREAT
underlying
infection

Algorithm 31.1 Evaluation 
of acute headache
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YES TUMOURS Refer Appropriately

Intracranial space
lesions-cerebral
tumours-can
occur acutely

COMMON CHRONIC HEADACHES

NO

Underlying
anxiety
depression,
not aggravated
by exertion

Gradual
persistent
withdrawal
from analgesics

Aura, throbbing,
photophobia,
phonophobia,
nausea, vomiting,
unilateral,
sensitive to
movement

CLASSIC MIGRAINE

YES

NO

YES

NO

YES

NO

YES

Localised headache-
temporal/occipital,
tenderness over
affected arteries,
scalp tenderness,
visual disturbances

TENSION
HEADACHE

REBOUND
HEADACHE

TEMPORAL
ARTERITIS

Drugs general
measures
Prophylaxis

Avoid
caffeine
containing
drugs

Simple
analgesics,
relaxation
methods,
consider
anxiolytics,

REFER to
Ophthalmologist.
Prednisolone,
Biopsy

Algorithm 31.2 Evaluation 
of common chronic headaches
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 Multiple Choice Questions (MCQs)

 1. A 72-year-old man was seen in the outpatients accompa-
nied by his son. He lives alone, and according to the son, 
his father has become forgetful and unsteady on his feet 
and has had a few falls over the past 3 months. When 
specifically asked whether his father has had any trauma 
to his head, he said that his father did knock his head in 
the past several months earlier. Furthermore the father 
had complained of headaches on the right side of his 
head. Physical examination revealed he was alert but had 
evidence of cognitive impairment and subtle weakness on 
the left arm and leg. Apart from this the neurological 
examination was unremarkable.

Which of the following is the most likely diagnosis?
 A. Vascular dementia
 B. Chronic subdural haematoma
 C. Brain tumour
 D. Normal pressure hydrocephalus

 2. A 65-year-old woman was seen in the emergency depart-
ment complaining of severe throbbing headache over the 
right temporal and occipital regions for the past 3 days. 
She further complained of tiredness, fatigue and joint 
pains, and the scalp was extremely tender when she 
brushed her hair. Chewing food caused pain in the jaws. 
She denied any visual disturbances. Physical examination 
revealed tenderness over the affected scalp. The right 
temporal artery was not painful on palpation and was 
thickened.

Which of the following is the most likely diagnosis?
 A. Herpes ophthalmicus
 B. Carotid artery dissection
 C. Giant cell arteritis
 D. Trigeminal neuralgia

 3. A 70-year-old man was seen in the neurological clinic 
with headaches over the past 2 months. That morning he 
had developed sudden weakness of the left of his body. 
The pain was over the right side of his head; throbbing in 
character was mild at the beginning but now more severe 
and lasting longer. The headache is worse when lying 
down and when coughing, sneezing or bending over. 
There was no history of head trauma. He had been vomit-
ing lately.

Examination of the nervous system revealed a 6th 
nerve deficit and weakness of the left arm and leg. The 
optic fundi showed early papilloedema. Examination of 
the systems was normal.

Which of the following is the most likely diagnosis?
 A. Cerebral infarction/haemorrhage
 B. Primary brain tumour
 C. Metastatic tumour
 D. Benign intracranial hypertension (pseudotumor 

cerebri)

 4. The following are true of headaches in the elderly 
EXCEPT:
 A. Temporal arteritis occurs over the age of 50 years.
 B. Hypnic headaches tend to start before the age of 

50 years.
 C. In the elderly 2% of migraine headaches begin after 

the age of 50 years.
 D. Tension headaches occur at any age.

Answers to MCQs
 1. B
 2. C
 3. B
 4. B
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Delirium in the Oldest of Old

Kujan Nagaratnam

 Introduction

Delirium was first described more than 2500 years ago. In 
spite of this long history, delirium is still poorly understood 
and under-recognised and its seriousness undervalued. 
Delirium in simplistic language could be termed ‘acute brain 
failure’. Over the past 30 years, multiple terms had been used 
depending on the aetiology of the symptoms and signs. 
These included terms such as encephalopathy, acute brain 
failure, delirium tremens, acute confusional state and critical 
illness psychosis [1, 2].

With the advent of formalised classification including 
DSMs IV and V delirium research networks and consen-
sus meetings, these varied terms have been brought under 
the term ‘delirium’. This has enabled a more structured 
pathway to not only research but also to provide clinical 
guidelines, which could be implemented in clinical set-
ting. The latest DSM V classification has also brought into 
line the divide between hyperactive and hypoactive states 
of delirium. The latter was previously omitted from the 
definitions [3].

The prevalence of delirium in the community is 1–2% [4], 
and this rises to 10% amongst the population aged 85+ years 
[5]. In hospitalised patients the prevalence is between 11 and 
42% [4, 6], and it occurs in up to 50% of the elderly hospital-
ised inpatients [7, 8]. The prevalence increases in selected 
groups such as patients from nursing homes and long-term 
care facilities [9] ranging between 4 and 70% [5]. In inten-
sive care units (ICU), the prevalence is 32.3% [10] increas-
ing to 77% in specialised ICUs, for instance, ventilated burns 
patients [11] and to 83% in the mechanically ventilated 
patients [12]. It is identified in 24.3% of elderly patients 

admitted to the coronary care unit at first assessment within 
24 h of admission [13]. In the elderly undergoing elective 
noncardiac surgeries, the post-operative prevalence ranges 
from 9% to 87%, whereas those undergoing other forms of 
surgery the prevalence is 9% [14]. The prevalence and inci-
dence rates in subsyndromal delirium were 23% and 13%, 
respectively [8].

 Risk Factors

With delirium one has to think multiple, for it involves com-
plex interactions between a variety of risk factors. The risk 
factors can be subdivided into modifiable and non-modifi-
able risk factors [4, 15]. Risk factors for delirium, all of 
which are common in the oldest of old, include dementia, 
older age, multiple comorbidities, psychoactive medication 
use, polypharmacy, sleep deprivation, dehydration, poor 
nutritional status, immobility, pain, sensory impairment and 
hospitalisation [4, 15]. The risk factors of delirium can also 
be categorised as precipitating and predisposing factors [16]. 
The precipitating factors include surgery, anticholinergic 
drugs, alcohol, infections, metabolic abnormalities, pain and 
admission to ICU [16]. Well-recognised predisposing factors 
are age, medical comorbidities, cognitive, functional and 
sensory impairment and institutional residence [16]. Frail 
older patients present with delirium triggered by multitude 
medical or surgical problems, often with other predisposing 
factors; it presents both as a diagnostic and management 
challenge. As delirium may be the only presenting symptom 
of a rapidly deteriorating patient, it is a medical emergency 
(Fig. 32.1).
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 Pathophysiology of Delirium

The pathophysiology of delirium remains poorly understood 
for it is complex and involves a diversity of risk factors with 
dynamic interactions [17]. The difficulty is the complex 
interplay between multiple factors including external stress-
ors such as hypoxia, metabolic abnormalities, stroke, drug 
effects [18] infection and surgery with the vulnerable brain, 
which has network disconnectivity; a low threshold for 
inflammation; dysfunctional neurotransmission; abnormal 
metabolism, including that for glucose; and discordance in 
function including sleep abnormalities. Several theories have 
been proposed to explain the initial and subsequent develop-
ment of delirium [19]. Maldonado reviewed the published 
literature and summarised seven proposed theories and their 
interrelationship. These included neuroinflammatory, neu-
rotransmitter deficiency, oxidative stress, neuronal ageing, 
neuroendocrine, diurnal dysregulation and network discon-
nectivity hypothesis [19].

 Inflammatory Hypothesis

According to the inflammatory hypothesis, there is activa-
tion of the inflammatory cascade resulting from conditions 
associated with delirium [17]. In the majority of patients, 
delirium results from direct brain injury and had been termed 

as ‘direct brain insults’ [20]. In some patients, however, it is 
not that apparent, and mild peripheral infection or injury had 
been assumed and delirium initiated by the body’s response 
to the insult [18]. Maclullich et al. [18] termed this category 
of cases of delirium as ‘aberrant stress responses’. Acute 
peripheral inflammatory stimulation induces activation of 
the brain’s parenchymal cells to produce pro-inflammatory 
cytokines and inflammatory mediators in the central nervous 
system [17]. Pro-inflammatory cytokines have been shown 
to be elevated with delirium [21, 22]. In patients with delir-
ium, IL-6 and IL-8 levels are elevated compared to patients 
without delirium [23]. These inflammatory changes cause 
neuronal and synaptic dysfunctions which are predisposing 
factors for cognitive impairments [24].

 Neuroendocrine Hypothesis

Olsson et al. [25] studied stroke patients with the possible 
disturbance at different sites in the hypothalamic-pituitary-
adrenal axis. They found that the post-dexamethasone corti-
sol levels were significantly correlated to the presence of an 
acute confusional state with extensive limb paresis. They 
concluded that hypercortisolism was closely associated with 
cognitive disturbances and extensive motor impairment. 
High levels of glucocorticoid over long periods can cause 
neuronal dysfunction.
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Alcohol
Anticholinergics
Analgesics
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Metabolic
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DELIRIUM

Fig. 32.1 Precipitating and 
predisposing factors in 
delirium. (Information 
sources: Steiner [16])
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 Network Disconnectivity

The brain is a highly organised and interconnected structure, 
and in delirium there is an acute breakdown in network con-
nectivity in the brain [26]. Certain brain regions are involved 
in delirium and have been identified – the prefrontal cortex, 
the thalamus and the basal ganglia in the non-dominant 
hemisphere [27] – and that certain anatomical pathways may 
be more important than others [28]. In the elderly with delir-
ium, imaging has shown marked cortical atrophy in the pre-
frontal cortex and temporoparietal cortex in the non-dominant 
hemisphere including the thalamus and basal ganglia [29]. A 
single-photon emission CT (SPECT) in a prospective study 
of hospitalised patients with delirium demonstrated frontal 
and parietal hypoperfusion in half of the patients [30]. Caplan 
et al. [31] explained differences, in that the inferior parietal 
structures were associated with ‘attentional mechanisms’ 
whereas medial temporal lobe structures with limbic mecha-
nisms with agitation. Attention, sleep and wakefulness are 
controlled by the reticular formation [32]. Biochemical 
changes, vascular compromise and or structural damage may 
be contributory if not causal. It would therefore be reason-
able to surmise that delirium and other neuropsychological 
deficits associated with the right hemisphere can be pro-
duced by lesions occurring along the interconnecting neural 
pathways (a disconnection syndrome) [33].

 Neuronal Ageing

The brain of the oldest of old has significant vulnerabilities 
both by processes of normal ageing and vulnerabilities 
from disease processes both in the brain and the rest of the 
ageing body. Besides the loss in brain weight, there is also 
a reduction in the concentration of a variety of significant 
neurotransmitters resulting in some slowing of global brain 
function. Immunosenescence may be a major contributing 
factor in delirium in the elderly. The immune activity of the 
innate immune system in later life is evident by the pres-
ence of elevated markers of inflammation such as TNF-
alpha and interleukin 6(IL-6) [34]. Adaptive changes to 
acute insults in relation to ageing are characterised by 
excessive production of pro-inflammatory cytokines by 
primed microglia together with dysfunction of the brain-
immune pathways [35]. Hence minimal stimulation from 
the multitude of risk factors may set off the inflammatory 
cascade resulting in delirium.

 Neurotransmitter Deficiency

The concept of a ‘final common pathway ‘is supported by 
the wide diversity of causes which give rise to the charac-

teristic symptoms of delirium [36]. The final common out-
come from the many factors or mechanisms is the alteration 
in the neurotransmitter synthesis and function that medi-
ates cognitive and behavioural changes [19] with release of 
cytokines in the brain and consequently delirium. Several 
neurotransmitter systems have been implicated in the patho-
physiology of delirium [37]. It is believed that acetylcholine 
and serotonin have important roles in common medical and 
surgical delirium [38]. Dopamine and acetylcholine act in 
opposite ways, dopamine increases neuronal excitability 
and acetylcholine decreases [39].

 Oxidative Stress

Oxidative stress has been found to occur more frequently in 
those diagnosed with delirium [40] and may play a role in the 
pathophysiology of delirium [41].

 Diurnal Dysregulation

Poor sleep often occurs sometime prior to the onset of delir-
ium, and the association between delirium and disrupted 
sleep is the basis for the diurnal dysregulation theory. 
Melatonin plays an important role in circadian sleep-wake 
rhythm [42] and is said to play an important role in the patho-
genesis of delirium [43]. Sundowning in patients with 
dementia and alterations in the sleep-wake cycle with delir-
ium could originate from disturbances in the circadian 
rhythm [44]. In critically ill patients, the sleep pattern is 
altered; there is loss of circadian rhythms and abnormal lev-
els of melatonin [45]. It has been suggested that there is an 
association between imbalance in neurotransmitters and 
alterations in melatonin production, which together contrib-
utes to the development of delirium [43] (Fig. 32.2).

 Clinical Manifestations

Delirium usually presents with differing subtypes and can 
be classified as hyperactive, hypoactive and mixed [46]. 
Patients with hyperactive delirium are agitated, restless, 
hypervigilant and irritable and often exhibit delusions and 
hallucinations [4, 47]. In the elderly the hypoactive form 
occurs frequently and can be mistaken as depression or 
dementia [4]. They manifest lethargy, reduced alertness and 
lack spontaneity. The mixed form has characteristics of 
both hyperactive and hypoactive features [46]. The clinical 
manifestations can vary according to the precipitating 
cause [48], for example, with alcohol withdrawal syn-
drome, patients present with agitation, poor sleep, tremor 
and tachycardia [49].
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 Diagnosis

Identifying delirium has been a major challenge until now it 
is due to the lack of awareness and education. There are 
increasing number of older patients, including the oldest old, 
admitted to hospitals. A systematic process to screen and 
monitor for the emergence of delirium through education 
may be the optimal way of reducing the incidence of or onset 
of delirium. There are several rating scales, the Mini-Mental 
State Examination, Dementia Rating Scale-Revised-98, 
NEECHAM Confusion Scale, Confusion Assessment 
Method (CAM), CAM-ICU and Delirium Observation Scale. 
The instruments commonly used for diagnosis, the Confusion 
Assessment Method (CAM), the CAM-ICU and the Delirium 

Rating Scale-Revised version (DRS-R-98), are reliable. The 
CAM and CAM-ICU are validated instruments for diagnosis 
and have higher specificity than sensitivity [50].

 Management

 Prevention

Multidimensional interventions have reduced aspects of 
delirium in hospitalised patients [51, 52] in both medical and 
surgical settings [52]. Programmes such as the Hospital Elder 
Life Program (HELP) [53, 54] involves the hospital staff and 
utilising trained volunteers who address the six major risk 
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factors for delirium, which are cognitive impairment, immo-
bility, dehydration, visual and hearing impairment and sleep 
deprivation. They mobilise the patient, reduce sensory depri-
vation by orientating them, ensure the patient is kept well 
hydrated and implement a non-pharmacologic sleep regimen, 
regularly toilet perhaps, thereby limiting the need for urinary 
catheters and physical and chemical restraints. There are 
other programmes integrated into the daily clinical practice 
of the hospital staff [55]. One of the successful programmes 
over the past decade around the world in reducing the inci-
dence of delirium has been the implementation of the inten-
sive ortho-geriatric services, involving daily geriatrician 
review starting before surgery which has helped to reduce 
delirium in hip fracture patients [56]. There is no clear evi-
dence that cholinesterase inhibitors, antipsychotics or mela-
tonin reduce the incidence of delirium [52]. Haloperidol 
prophylaxis for hip surgery patients had no effect on delirium 
incidence, but did reduce the severity and duration [57], 
whereas risperidone after cardiac surgery was found to reduce 
the incidence of delirium [58].

 Treatment

All medications that may cause or exacerbate delirium 
should be ceased or reduced. In the main, treatment is non-
pharmacological and takes the form of supportive care. This 
includes encouraging mobility, ensuring intake of fluids and 
providing nutrition, treating pain, addressing incontinence 
and avoiding physical restraints and catheters [59].

Drugs may be necessary under certain situations such as 
when the person is jeopardising the safety of others and one-
self or preventing the performance of examination or treat-
ment and if there is no improvement from nondrug treatments 
[59]. There is no conclusive evidence to support pharmaco-
logical intervention for the prevention and management of 
delirium [60]. However, they may be considered for despite 
unconvincing evidence that antipsychotic reduces the dura-
tion and severity of delirium [61]. The main reasons for their 
use are agitation, aggression, psychiatric symptoms and 
sleep disturbances [61]. Potential side effects of antipsychot-
ics (typical and atypical) include extra-pyramidal symptoms 
(EPS) and prolongation of the QTc interval, especially with 
the use of haloperidol and quetiapine [62]. The risk of dys-
rhythmia can probably be reduced by prescribing low doses 
in simple drug regimens [62]. They should be used short 
term until the delirium subsides [61]. Three studies com-
pared haloperidol with risperidone, olanzapine and placebo 
in the management of delirium. The results showed that hal-
operidol in low dosage was in no way different to the atypi-
cal antipsychotics, olanzapine and risperidone in efficacy nor 
had a greater frequency of side effects [63].

 I. Intensive Care Unit Delirium

 Introduction

Intensive care unit (ICU) delirium once considered benign 
[64, 65] is now considered a disorder that negatively affects 
the patient outcomes [64–66]. The disorder was largely 
under-diagnosed [64, 67] or unrecognised [68] due to the 
nonavailability of ICU – screening tools [64]. About 32–68% 
of delirium cases have gone unrecognised by many physi-
cians and nurses [69]. Over the years several tools for detec-
tion have been developed for use in the ICU [70, 71].

The prevalence of ICU delirium varies from 20% to 80% 
[72–74] especially in critically ill patients [66]. It is common 
in ICU especially in mechanically ventilated patients [46], 
and a study found an incidence of 83% in mechanically ven-
tilated patients [75]. The prevalence is high in specialised 
ICUs, for instance, the prevalence was 77% amongst venti-
lated burn patients [76].

 Risk Factors

In 33 studies published for 2000–2014 of critically ill patients 
for delirium, the investigators [77] found 11 putative factors, 
namely, age, dementia, hypertension, pre-ICU, emergency 
surgery or trauma, raised APACHE II score, mechanical ven-
tilation, metabolic acidosis, delirium the previous day and 
coma. Other studies have implicated severity of illness [64, 
73], organ failure [64], metabolic disturbances [72], hypo-
tension [72], hypertension [73], higher APACHE II scores 
[64, 73, 78], higher age [78], use of mechanical ventilator 
[78], higher Glasgow Coma Scale [78, 79], hypoalbumin-
emia [78], effects of sedative [73, 74] and analgesic drugs 
[73], use of morphine via epidural route [37], smoking [37] 
and alcoholism [73]. In older trauma patients, physically 
restrained patients, higher injury severity score and those 
deeply sedated and mechanically ventilated increased the 
delirium risk [79]. For every year after the age of 50 years, 
the chance for delirium increases by 10% [79].

 Clinical Manifestations

The clinical manifestations of delirium form a wide spec-
trum, with restlessness, agitation and emotional lability, [80] 
at one end to one of decreased responsiveness, withdrawal 
and apathy [37] and at the other end with a mixed picture in 
between. The clinical manifestations also may vary according 
to the precipitating factors [46]. The term subsyndromal has 
been used to describe an intermediate stage between delir-
ium and normal cognition. Occurring in one-third of the ICU 
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patients [81, 82], subsyndromal delirium (SSD) is associated 
with adverse outcome [83], and in older long-term care, resi-
dents appeared to last 7–133 days (mean 13.7) and is often 
recurrent [82].

 Outcome

Delirium has a negative influence on outcome [66]. A num-
ber of factors influence outcome, namely, in mechanically 
ventilated patients, there is a 2.5-fold increase in short-term 
mortality and 3.2-fold increase in 6  month mortality [46]. 
Prolonged duration of mechanical ventilation [84], pro-
longed hospitalisation and ICU stay [37, 72, 74, 84, 85] have 
higher mortality rates.

 Diagnosis

There is no specifically designed screening tool for the detec-
tion of delirium in acute stroke [32]. The Confusion 
Assessment Method (CAM) [86] and the Delirium Rating 
Scale-Revised version (DRS-R-98) [87] are the two screen-
ing tools used for the detection of delirium, although CAM 
has some limitations in the acute stroke setting [88]. When 
used by a nonpsychiatrist, CAM is equivalent to DRS [89]. 
Although MMSE scores are influenced by several factors, a 
low MMSE score may be of some help in identifying patients 
who are at risk of having delirium [89].

 II. Post-stroke Delirium

Delirium is a common complication of stroke [89]. The prev-
alence of delirium post-stroke ranges from 13 to 48% in gen-
eral hospitals [90–92] and 10% [93] to 28% in stroke units 
[91]. In another study the incidence of delirium in general 
medical wards was 10–25% [94].

 Risk Factors

Risk factors for delirium in acute stroke include older age 
[91–93, 95], pre-existing cognitive decline [91–93, 95], met-
abolic disturbances [92, 95], infections [92, 93], polyphar-
macy [92], GCS less than 15 [95] and multiple existing 
conditions [91, 96].

Specific stroke types may likely to bring on delirium [90]. 
For example, it is more frequent following intracerebral 
haemorrhage and infarction in particular areas [91]. It is well 
known that delirium could occur from focal lesions in the 
non-dominant hemisphere in the territories of the middle 
cerebral [97, 98] and posterior cerebral arteries [99, 100]. 
Milandre et al. [101] in their study of 82 patients with poste-

rior cerebral artery infarction found no difference in the fre-
quency of confusional state between right- and left-sided 
lesions. Delirium is also known to occur due to lesions in the 
subcortical structures of the brain, solitary infarcts of the 
corona radiata, anterior limb and genu of the internal capsule 
[33, 102], caudate nucleus [33] and thalamus [103] of the 
non-dominant hemisphere. Furthermore risk factors for post-
stroke delirium have been identified with intracerebral haem-
orrhages [95, 104], cardio-embolic stroke and total anterior 
circulation infarction [96]. Delirium after stroke probably 
depends on factors such a localisation of the stroke, size, 
type of stroke degree of oedema and hypoperfusion apart 
from the usual predisposing factors [96]. For example, it was 
predicted by a haematoma in the right hemispheric subcorti-
cal white matter and parahippocampal gyrus [105].

 Clinical Manifestations

In ischaemic stroke the average duration of delirium is 
4 days, and in haemorrhagic stroke it is 3 days with longer 
duration in women and in patients over the age of 65 years 
[88]. Delirium is characterised by altered and fluctuating 
level of consciousness, reduced attention, orientation, mem-
ory and behaviour and with a wide spectrum of symptoms 
from one of apathy, lethargy to one of agitation. The frequent 
mental changes, fluctuations in the mental state due to cere-
bral oedema, disturbance in consciousness, neglect and 
speech disorders after a stroke can cause difficulties in the 
assessment of delirium [88].

 Outcome

Inpatients with post-stroke delirium have a higher mortality 
[88, 90] and mortality at 12 months compared to non-deliri-
ous patients [106]. Higher long-term mortality is seen in 
patients of advanced age and severe stroke [107]. Functional 
outcome is poor [95] and more likely to be discharged to a 
nursing home [90, 106]. It is associated with longer stay in 
hospital [90, 106].

 III. Delirium and Dementia

There is growing evidence that dementia and delirium overlap. 
Delirium occurs with all types of dementia but is much more 
prevalent with ex Lewy body disease (LBD). Delirium can 
occur in pre-existing dementia and has been referred to as 
‘delirium superimposed on dementia’ (DSD) [108]. 
Conversely, it is associated with increased risk of developing 
dementia [109]. The core features of LBD include fluctuating 
attention, recurrent visual hallucinations and parkinsonian 
features, and delirium can be a presenting feature of 
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LBD.  Fluctuating cognition, its severity and prevalence are 
highest in LBD [110]. Delirium and LBD share a number of 
clinical similarities including global impairment of cognition, 
fluctuating attention and perceptual abnormalities, and some 
cases may typify early or prodromal LBD [109]. It is crucial to 
differentiate DSD (which has features of both LBD and delir-
ium) from LBD or from delirium [108]. According to Morandi 
et  al. [108], mistaking acute changes as  deterioration in 
patients with LBD would result in under-investigating causes 
of delirium thereby missing out on the treatment of this poten-
tially medical emergency. On the contrary, misdiagnosing 
LBD as delirium may result in treating patients with antipsy-
chotics which can worsen LBD or deprive patients of the 
opportunity to be given a trial of cholinesterase inhibitors.

 Case History

An 84-year-old woman presented to the emergency depart-
ment with her daughter with whom she lived. According to 
the daughter, her mother was confused from the previous 
evening. Six to seven months ago, she was confused and was 
told she had a urine infection and was treated for the same. 
She had been forgetful for several months, but since that 
event there was worsening of her memory. More recently she 
needed help with dressing and showering. Physical examina-
tion was unremarkable but for a temperature of 38 °C. The 
CNS was grossly intact. She was reasonably alert but was 
markedly inattentive. The attention span was reduced and 
she was disorientated in time and place. She did poorly on 
the MMSE with a score of 14/30. She satisfied the criteria for 
the diagnosis of delirium on the Confusion Assessment 
Method (CAM). The urine analysis was positive for nitrites 
and leucocytes. She was treated with antibiotics. When seen 
again a week later, repeat MMSE revealed a score of 19/30.

Acute delirium is a common complication of medical ill-
nesses and may emerge in the course of dementia or may be 
the presenting symptom of the disorder. The elderly have a 
greater susceptibility to infection due to age-related decline in 
immune responses [111]. One of the top risk factors for delir-
ium in the elderly is infection. The common ones are urinary 
tract and chest infections. Urinary tract infections (UTIs) are 
common in the very elderly and account for nearly 25% of all 
infections [1, 2] as described in the Leiden over 85 trial. The 
incidence of UTI increases with age in both men and women 
[3, 112, 113] and increases from 12–29 per 100 person-years 
at risk in community-dwelling elderly populations [113, 114] 
to 44–58 per 100 residents per year at risk in long-term care 
facilities [115, 116]. Several strategies to prevent UTI have 
been developed, such as treatment of those at high risk with 
low-dose, long-term antibiotics [117], oestrogens [117] and 
cranberry products [117]. These strategies have been shown 
to be effective in preventing UTI in younger women with 
recurrent UTI [117], but not yet in vulnerable older people.

 Multiple Choice Questions

 1. The following are true of delirium, EXCEPT:
 A. In delirium the attention is reduced.
 B. The hypoactive form occurs infrequently and often 

mistaken for depression or dementia.
 C. The clinical manifestations can vary according to the 

precipitating cause.
 D. Acute delirium is a common complication of medical 

illnesses.
 2. The following are true of delirium, EXCEPT:

 A. The term subsyndromal has been used to describe an 
intermediate stage between delirium and normal 
cognition.

 B. Delirium can occur in pre-existing dementia and has 
been referred to as delirium superimposed on dementia.

 C. Delirium and Lewy body dementia differ largely in 
their clinical manifestations.

 D. Specific stroke types may likely to bring on delirium.

Clinical Relevance
With delirium one has to think multiple, for it involves 
complex interactions between a variety of risk factors.

Risk factors for delirium, all of which are common 
in the oldest of old, include dementia, older age, mul-
tiple comorbidities, psychoactive drug use, dehydra-
tion, poor nutritional status, immobility, pain, sensory 
impairment and hospitalisation [4, 15].

Delirium usually presents with differing subtypes 
which have been classified as hyperactive, hypoactive 
and mixed [46].

The clinical manifestations can vary according to 
the precipitating  cause [48].

There is growing evidence that dementia and delir-
ium overlap.

Delirium and LBD share a number of clinical simi-
larities including global impairment of cognition, fluc-
tuating attention and perceptual abnormalities [109].

Intensive care unit (ICU) delirium once considered 
benign [64, 65] is now considered a disorder that can 
negatively impact patient outcome.

The term subsyndromal has been used to describe 
an intermediate stage between delirium and normal 
cognition occurring in one-third of the ICU patients 
[81, 82].

Higher long-term mortality is seen with advanced 
age and stroke severity amongst patients with post-
stroke delirium [107].

It is crucial to differentiate DSD (which has fea-
tures of both LBD and delirium) from LBD or from 
delirium [108].
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 3. The following are true in the management of delirium, 
EXCEPT:
 A. Potential side effects of antipsychotics (typical and 

atypical) include prolongation of the QTc interval.
 B. Antipsychotics should be used short term until the 

delirium subsides.
 C. Haloperidol in low dosage was in no way different to 

the atypical antipsychotics, olanzapine and risperi-
done in efficacy.

 D. There is conclusive evidence to support pharmaco-
logical intervention for the prevention and manage-
ment of delirium.

MCQ Answers
 1. B
 2. C
 3. D
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Prescribing to the Oldest Old

Vasi Naganathan

 Introduction

When prescribing to younger people, there are clinical 
guidelines that can be used to guide prescribing, especially 
for common diseases. These guidelines are based on the evi-
dence from clinical trials conducted on participants who are 
of middle age or older people whose physical and cognitive 
functions are good enough to volunteer to participate in clin-
ical trials. As a result, older people especially frail older 
people and older people with comorbidity are poorly repre-
sented in clinical trials [1]. Compared to younger people, 
older people are more likely to suffer the adverse effects of 
medications. In this context, the challenge when prescribing 
to older people is to do more good than harm. This chapter 
will provide some guidance of the factors to consider and 
processes to follow to achieve optimal medication regimens 
for older patients.

 A Comprehensive Understanding 
of the Patient and the Medications They Are 
Taking Is the Key to Optimal Prescribing

The information obtained from a comprehensive geriatric 
assessment (see Chap. 5) is vital for formulating optimal 
medication regimens. It is important to know about all medi-
cal problems and how they are being managed. Details on 
medications currently taken and taken in the past should be 
obtained from multiple sources. Ideally, the patient and/or 
the person administering the medications should show the 
packets and boxes of the medications they are taking and 
show which medications they are taking and when. It is 
important to ask about how medicines are being taken and if 
medication administration aids are being used. Even medi-

cines packed in dosette boxes or blister packs may not be 
taken as prescribed. It is important to ask about over-the 
counter-medications, complimentary medicines, vitamins 
and other supplements as well as about ‘borrowed’ medica-
tions. Many older patients find large tablets difficult to swal-
low. Chewable tablets can be difficult to take for someone 
with poor dentition. Poor hand dexterity can make inhalers 
or pumped sprays difficult to use. Failure to recognise dis-
crepancies between the medication regimen prescribed and 
what medicines are actually taken can result in adverse 
consequences.

Older people are not necessarily less compliant with med-
ication regimens or prescriber’s instructions, but prescribers 
should be aware of some of the risk factors associated with 
non-compliance. These risk factors include cognitive impair-
ment, polypharmacy, living alone, using more than one com-
munity pharmacy, complex medication regimens, experience 
of side-effects and poor knowledge of medicines.

When taking a history about current symptoms, it is 
important to ask about symptoms that could be due to the 
adverse effects of medications. For an example ask about 
postural dizziness in anyone who is taking medications that 
can lower blood pressure. As people become frailer and 
acquire new diseases, a previously safe and tolerated medi-
cation regimen may now be causing harm. A simple but 
effective strategy is to look at each medication being pre-
scribed and think about what benefit or potential benefit 
exists for the patient to continue taking the medication. Then 
check if there are any adverse effects of the medication, 
keeping drug–disease and drug–drug interactions in mind.

A comprehensive geriatric assessment includes physical 
examination and assessment of cognition, psychological sta-
tus, functional status, living circumstances, role of carers and 
community services. All of these can influence medication 
use and medication prescription. The management plans that 
follow a comprehensive geriatric assessment should always 
include a medication regimen management plan. With the 
patient’s medical history, examination findings and func-
tional and social history in mind, make sure that the patient 
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is getting the right drugs for their medical condition. The 
medication regimen may need to be altered if it is found that 
medical conditions are not being adequately treated. Any 
change in medication regimen should prompt close monitor-
ing and a follow-up assessment by someone who is able to 
assess for benefit and harm.

The mediation regimen management plan should also 
include plans for how the medications will be taken. Providing 
more information about taking medicines in general and about 
specific medicines, simplifying medication regimens and 
implementing strategies to help medication administration are 
all helpful in improving medication compliance and avoiding 
harm as a result of medication not be taken correctly.

As is often the case with comprehensive geriatric man-
agement plan, the skills of other health professionals should 
be utilised. Pharmacists have an important role in helping 
collect medication-related information and can help in for-
mulating sensible prescribing plans and optimising medica-
tion plans. Occupational therapists and social workers can 
help with medication administration plans, and speech 
pathologists can provide advice when there are problems 
swallowing tablets.

 Goals of Treatment

Optimal prescribing cannot be done without knowing the 
overall goals of treatment for the individual patient. The pre-
scribers should ask themselves ‘What do I hope to achieve 
with the medication regimen being prescribed?’ The pre-
scriber should therefore have insight into what their patient, 
and if appropriate their carer, hopes to achieve by taking the 
medications that are prescribed and what their priorities are. 
Good communication between the prescriber and the patient 
is the key to achieving the medication regimen that meets the 
patient’s goals.

The goals of treatment in a healthy well-functioning 
80-year-old person is clearly different from that of an 
80-year-old person with advanced dementia who is bed 
bound and unable to communicate. The healthy 80-year-old 
can potentially live for many more years so preventive medi-
cations such as antihypertensive, lipid-lowering agents and 
osteoporosis drugs may be appropriate. For the person with 
advanced dementia, the goals of treatment would be to focus 
on minimising any discomfort. Medications aimed at pro-
longing life are unlikely to be of any value and, if anything, 
only have the potential for harm.

The following common examples illustrate how the goals 
of medications for common medical problems may be subtly 
different for a frail older patient compared to a healthy older 
person:

 (a) In a frail older diabetic patient, avoidance of hypogly-
caemia is the priority even if it means less than ideal 
blood sugar control. Older people are unlikely to live 
long enough to see the benefits of tight glycaemic con-
trol but are at higher risk of the harmful effect of tight 
blood sugar control. Even in younger people, there is 
evidence of harm from intensive tight blood sugar 
 control [2].

 (b) In a frail older patient who has symptomatic postural 
hypotension but high blood pressure when lying down, 
if the problems of postural hypotension such as dizzi-
ness, syncope and falls are troublesome, then avoidance 
of these problems becomes the priority even if it means 
high blood pressure when sitting or lying down.

 (c) In a frail older patient with Parkinson’s disease, it can be 
difficult to formulate a Parkinson’s disease medication 
regimen that helps motor symptoms without adversely 
affecting cognition and making postural blood pressure 
worse. One should not assume that motor symptoms are 
the priority, as some patients will say that they would 
like to have “clearer thinking” even if it means that they 
are physically more dependent.

 (d) In a frail older person, who has lost weight and has mus-
cle weakness, statins to lower cholesterol may not be 
appropriate as increasing weight or maintaining weight 
is the priority and statins could be contributing to muscle 
weakness.

 (e) In a frail older person with advanced dementia who is 
bed bound and nearing the end of their life, preventative 
medications like antihypertensive medications, lipid-
lowering agents and osteoporosis medications can be 
stopped. There is no evidence that they are of any benefit 
in this situation.

 Under-prescribing

Well-functioning older people are often under-prescribed 
medications. The lack of direct evidence for medications in 
older people should not be a reason to deny older people 
medications that have the potential to improve their function 
and quality of life. For an example, older people are often 
under-prescribed medications that can relieve pain or are 
prescribed weak analgesics. There is little evidence that 
these less potent analgesics are any safer, but they are less 
effective in controlling pain. Optimal treatment of heart fail-
ure to minimise symptoms such as breathlessness can have 
a big impact on the everyday function and overall quality of 
life of an older person. Even preventative medications 
should not be denied to older people on the basis of age 
alone. There is more evidence now for the benefits of 
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 treating high blood pressure even in people over the age of 
80 [3]. With regard to anticoagulation to prevent stroke in 
older people with atrial fibrillation, there is evidence that 
older people are “undertreated” on the basis of age alone 
rather than risk of bleeding [4]. The key is not to undertreat 
older people on the basis of age alone but to choose medica-
tions that are less likely to have adverse events, start at low 
doses and monitor closely for benefit and harm. There may 
be good reasons not to treat or to de-prescribe medications, 
but these decisions should be made on the basis of comor-
bidity, prognosis and function rather than simply on the 
basis of chronological age.

The Screening Tool to Alert doctors to the Right Treatment 
(START) criteria, which is part of the STOPP/START tool 
(see below), lists potential prescribing omissions by organ 
systems [5]. It lists drug therapies that should be considered 
when omitted for no valid clinical reason(s) assuming that 
specific contraindications to the recommended drug thera-
pies are observed. The following are some examples of com-
mon drug therapies on the list:

 (a) Vitamin K antagonists or direct thrombin inhibitors or 
factor Xa inhibitors in the presence of chronic atrial 
fibrillation

 (b) Antihypertensive therapy where systolic blood pressure 
is consistently >160 mmHg and/or diastolic blood pres-
sure is consistently >90 mmHg

 (c) Statin therapy with a documented history of coronary, 
cerebral or peripheral vascular disease, unless the 
patient’s status is end of life or age is >85 years

 (d) Appropriate beta-blocker (bisoprolol, nebivolol, meto-
prolol or carvedilol) with stable systolic heart failure

 (e) Proton pump inhibitor with severe gastro-oesophageal 
reflux disease or peptic stricture requiring dilatation

 (f) Bone anti-resorptive or anabolic therapy (e.g. bisphos-
phonate, strontium ranelate, teriparatide, denosumab) in 
patients with documented osteoporosis, where no phar-
macological or clinical status contraindication exists 
(bone mineral density T-scores - >2.5 in multiple sites) 
and/or previous history of fragility fracture(s)

 (g) Laxatives in patients receiving opioids regularly
 (h) Seasonal trivalent influenza vaccine annually

In the acute setting, determining the cause of the acute 
deterioration in health can be a challenge as older people 
often present in an atypical fashion. This can result in delay 
in treatment. Particularly if infection is suspected, it is impor-
tant to treat older people as early as possible and at the cor-
rect doses to be effective. Treatment may have to be started 
before all the reasons for the acute deterioration and the 
results of investigations are known.

 Identifying Adverse Effects of Medications 
and Avoiding Adverse Effects

The key principle to keep in mind when prescribing to older 
people is that older people are more likely than younger peo-
ple to suffer adverse drug reactions (ADRs) and when they 
do it can be more serious and is more likely to lead to hospi-
talisation [6]. There are a number of reasons for why older 
people are more vulnerable to the adverse effects of medica-
tions; these include the pharmacokinetic and pharmacody-
namic changes that occur with ageing, the presence of 
multiple diseases, and polypharmacy.

Many ADRs are preventable as around 80% of ADRs 
are dose-related and predictable. To minimise the possi-
bility of ADRs, it is a good idea to take a ‘start slow, go 
slow’ approach when prescribing medications to older 
people. If possible start only one new medication at a 
time, at the lowest dose possible, and increase the dose 
slowly while being vigilant for possible adverse effects of 
the medication.

It is important to question and examine older people for 
possible ADRs. Often the symptoms can be non-specific, 
such as falls or confusion. An ADR such as postural hypoten-
sion can easily be missed if not asked about. When asking 
about ADRs, it is important to ask if any of the existing dis-
eases and problems have got any worse after any medication 
changes. It also important to be aware of the common prob-
lems that can be caused by specific classes of drugs [Box 
33.1] and specifically ask about and look for these adverse 
effects. The prescriber should also be aware of drugs that 
have a narrow therapeutic window and/or a long half-life as 
these drugs are more likely to cause harm.

Box 33.1 Common Problems Due to Medications and 
the Drugs that Can Cause Them
Confusion
Tricyclic antidepressants
Anticholinergics used to treat urinary incontinence
Antipsychotics
Opioid analgesics
Benzodiazepines
Anticonvulsants
Antiparkinsonian
Corticosteroids (high dose)
Cardiovascular, e.g. digoxin, metoprolol
Antibiotics, e.g. ciprofloxacin, acyclovir
Falls
Antipsychotics
Benzodiazepines
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There need to be a clear indication and strong likelihood 
of benefit to prescribe or continue medications such as those 
listed in the tables above. These medications should be pre-
scribed with care, and their continued use always questioned. 
There may be of course a good reason for prescribing these 
medications specifically.

There are now tools that can be used to identify poten-
tially inappropriate medicines in older people. The American 
Geriatrics Society Beers criteria for Potentially Inappropriate 
Medication (PIM), which was last updated in 2015 [8], pro-
vides lists of PIMs as follows:

 (a) Medications to avoid for many or most older adults
 (b) Medications to avoid for older adults with specific dis-

eases or syndromes
 (c) Medications to be used with caution
 (d) Potentially clinical important non-anti-infective drug–

drug interactions
 (e) Non-anti-infective medications to avoid or the dosage of 

which to be adjusted based on the individual’s kidney 
function

 (f) Drugs with strong anticholinergic properties

Some commonly used mediations appear on these lists. 
For example, the BEERS criteria states that digoxin 
should be avoided as first-line therapy for atrial fibrilla-
tion or heart failure and should not be prescribed in daily 
doses great than 0.125  mg for any indication. Proton 
pump inhibitors should be avoided beyond 8 weeks with-
out justification. Opioids are on the list of central nervous 
system medications that should be avoided in individuals 
with a history of falls or fractures. It is recommended that 
antipsychotics should be avoided to treat behavioural 
problems of dementia or delirium unless non-pharmaco-
logical options (e.g. behavioural interventions) have 
failed or are not possible and the older adult is threatening 
substantial harm to self or others. The BEERS criteria 
serve as a ‘warning light’ about medications which have 
an unfavourable balance of benefits and harms, and there 
may be situations in which use of medications included in 
the criteria is appropriate. The criteria are designed to 
support, rather than supplant, good clinical judgement. 
The BEERS criteria do not apply to individuals in pallia-
tive care or hospice settings.

The other well-known tool to identify inappropriate 
prescribing is the STOPP/START criteria which was 
developed in Europe and was last updated in 2015 [5]. 
Along with the START criteria, mentioned above in the 
section on under-prescribing, it includes a list of PIMs 
called the Screening Tool of Older Persons’ Prescriptions 
(STOPP). The following are some examples of prescrip-
tions on the list:

 1. Digoxin for heart failure with normal systolic ventricular 
function (no clear evidence of benefit)

 2. Amiodarone as first-line antiarrhythmic therapy in supra-
ventricular tachyarrhythmias (higher risk of side-effects 
than beta-blockers, digoxin, verapamil or diltiazem)

 3. Aspirin with a past history of peptic ulcer disease without 
concomitant PPI (risk of recurrent peptic ulcer)

 4. Initiation of tricyclic antidepressants (TCAs) as first-line 
antidepressant treatment (higher risk of adverse drug 
reactions with TCAs than with SSRIs or SNRIs).

 5. Levodopa or dopamine agonists for benign essential 
tremor (no evidence of efficacy)

 6. Long-term use of NSAID (>3 months) for symptom relief 
of osteoarthritis pain where paracetamol has not been 
tried (simple analgesics preferable and usually as effec-
tive for pain relief)

A systematic review found that the STOPP criteria 
reduced PIM rates in all fours clinical trials included in the 
review [9]. There was also some evidence from specific trials 
that use of the criteria reduced falls, delirium episodes, 

Antidepressants
Neuroleptics
Diuretics
Bleeding
Non-steroidal anti-inflammatory drugs
Antiplatelet agents, e.g. aspirin
Anticoagulants, e.g. warfarin
Hypothermia
Antipsychotics
Tricyclic antidepressants
Parkinsonism or movement disorders
Metoclopramide
Stemetil
Antipsychotic
Selective serotonin reuptake inhibitors
Electrolyte abnormalities
Diuretics
Selective serotonin reuptake inhibitors
Renal failure
Diuretics
ACE inhibitors and angiotensin receptor antagonists
NSAIDs
Allopurinol

 Adapted with permission from IP Communications. 
Naganathan and Le Couteur [7]
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 hospital length-of-stay, care visits (primary and emergency) 
and medication costs.

Prescribers should be aware of the ‘prescribing cascade’. 
This is where failure to recognise the side-effect of medica-
tions results in the prescribing of more medications to treat 
the adverse effects of the original mediation regimen, which 
in turn leads to more adverse drug reactions. An example of 
a prescribing cascade is shown below:

Non-steroidal anti-inflammatory drug → causes nausea 
→ metoclopramide prescribed for nausea → causes extra-
pyramidal signs resembling Parkinson’s disease → levodopa 
prescribed for extrapyramidal signs → causes hallucinations 
→ antipsychotic prescribed for hallucinations.

 Polypharmacy

Polypharmacy is usually defined as the use of five or more 
medications. There are a number of reasons why polyphar-
macy is more prevalent in older people. Older people are 
more likely to have several chronic diseases for which they 
are often seeing more than one prescriber. It is unclear 
whether applying all the relevant disease-specific guidelines 
in patients with multiple diseases does more good than harm 
[10]. Polypharmacy also occurs if prescribers fail to review 
medication regimens to discontinue unnecessary medica-
tions. Sometimes more medications are prescribed when it 
hasn’t been recognised that a poor therapeutic response has 
been due to poor compliance.

Polypharmacy is associated with a number of problems. 
The more medicines someone takes, the harder it is to obtain 
an accurate medication history. Medication management 
becomes more difficult and compliance is more likely to be 
poor. The likelihood of an ADR increases, and the potential 
for drug–drug interactions and drug–disease interactions 
increases. The more medicines an older person is taking, the 
more likely it is that they are taking at least one ‘high-risk’ 
medicine such as sedatives or medicines with anticholinergic 
effects. Polypharmacy in older people is associated with 
impaired cognition, frailty, falls, disability and increased 
mortality [11–14].

Polypharmacy should alert the treating doctor to have a 
close look at the medication regimen. The goals of treatment 
should be re-evaluated. Ask for and look for any ADR, keep-
ing drug–disease and drug–drug interactions in mind. 
Medication management is particularly important to address 
in someone taking a lot of medications. Sometimes it is pos-
sible to simplify the medication regimen. Strategies can be 
used to assist people with taking medication, such as a 
dosette box or having the pharmacy pack medications in a 
blister medication pack.

 De-prescribing

The presence of polypharmacy, adverse drug reactions, 
potentially inappropriate medicines, geriatric syndromes and 
advanced end-stage disease or terminal illness is just some of 
the reasons to consider reducing an older person’s medica-
tion  – de-prescribing. De-prescribing has been defined by 
Scott et al. [14] as ‘a systematic process of identifying and 
discontinuing drugs in instances in which existing or poten-
tial harms outweigh existing or potential benefits within the 
context of an individual patient’s care goals, current level of 
functioning, life expectancy, values, and preferences’ [14]. 
Dose reduction and switching to a safer medication can also 
be considered part of the de-prescribing process. A system-
atic review that aimed to determine if de-prescribing was a 
safe, effective and feasible intervention to modify mortality 
and health outcomes in older adults found that patient-spe-
cific de-prescribing interventions (as opposed to educational 
programmes) resulted in a significant reduction in mortality 
(OR 1.21, 95% CI 0.86–1.69) [15]. Individual clinical trials 
have shown that psychotropic mediation reduction results in 
less falls in community living people [16] and mortality ben-
efits in people with Alzheimer’s disease living in residential 
care [17]. Importantly the evidence to date suggests that de-
prescribing can be done safely without an increase in adverse 
drug withdrawal events or increased mortality. In addition, 
the withdrawal of unnecessary medication that occurs during 
the de-prescribing process may prompt the prescription of 
more appropriate medication with a greater likelihood of 
benefit.

A number of tools and algorithms, in addition to the 
BEERS and STOPP/START criteria described above, have 
been developed to assist clinicians in the de-prescribing pro-
cess. These appear in publications [14, 18, 19] and online 
resources (such as http://deprescribing.org/ and http://med-
stopper.com). Reeve et  al. outlines in more detail available 
resources and tools to aid de-prescribing [20]. The reasons that 
a medication could be considered for de-prescribing include:

 (a) ADE due to the medication.
 (b) No clear indication for continued use.
 (c) Adverse effect or potential adverse effects outweigh 

symptomatic benefit or potential future benefit.
 (d) In medications for symptoms, the symptoms are now 

stable or non-existent.
 (e) In preventative medications, the potential benefit is 

unlikely to be realised because of limited life 
expectancy.

To identify these reasons and to have the information 
needed to successfully de-prescribe medications require a 
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comprehensive understanding of patient and the medications 
they are taking, an agreement between patient and prescriber 
on the goals of treatment and recognition of possible of 
adverse effects of medications. Usually medications that are 
responsible for ADE are targeted first. In other instances, med-
ications that are easiest to discontinue or those that the patient 
is most willing to discontinue may be targeted first. Medications 
with low likelihood of withdrawal symptoms or disease recur-
rence can be discontinued by simply stopping the drug. On the 
other hand, if withdrawal symptoms or disease recurrence is 
possible if the mediation is stopped, doses should be tapered 
and the patient monitored for adverse drug withdrawal effects.

There are a number of barrier and enablers of de-prescrib-
ing. Reeve et al. [20] in a narrative review on de-prescribing 
provide a detailed summary on the research to date in this 
area. The attitudes of patients, their carers and those pre-
scribing medications to mediations in general and de-pre-
scribing specifically play a big role in influencing whether 
de-prescribing can occur or not. Studies suggest that the vast 
majority of patients are hypothetically willing to have a med-
ication de-prescribed. It is important to involve the patient, 
their caregiver (if appropriate), other prescribers and those 
involved in medication management (e.g. pharmacists, 
nurses in residential care) in the de-prescribing process. 
Jansen et al. [21] describes the key steps to enhance shared 
decision making about de-prescribing between patient and 
the prescriber as follows: creating awareness that options 
exist and a decision can be made, discussing the options and 
their potential benefits and harms, exploring preferences for 
(attributes of) different options and making the decision.

 Conclusion

Appropriate and safe prescribing to older people is challeng-
ing. There are many things to consider when prescribing to 
older people, especially if they are frail. Both under-prescrib-
ing and over-prescribing of medications are seen in older peo-
ple. Box 33.2 provides some rules to follow when prescribing 
to older people that will help the prescriber achieve appropri-
ate medications regimens for their older patients.  Case Study

An 84-year-old lady came into an outpatient clinic for review 
after a fall which resulted in a fractured wrist. She has had 
three falls in the last 12  months. She describes dizziness 
when standing. She has pain in both knees when walking and 
suffers from intermittent constipation. On examination, she 
is frail (thin and has quadriceps wasting and weakness), has 
osteoarthritis of both knees and walks slowly with a walking 
stick. Blood pressure is 155/80 lying and 125/60 standing 
with associated dizziness. She is on the following 
medications:

Box 33.2 Rule to follow when prescribing to older 
people
 1. Take into account the information obtained from a 

comprehensive geriatric assessment.
 2. Set goals of treatment.
 3. Understand and apply the evidence appropriately.
 4. Avoid under-prescribing medications that are 

likely to have symptomatic and functional benefits.

 5. Be vigilant for the adverse effects of medications 
and potentially inappropriate medicines

 6. Specifically look for drug–drug and drug–disease 
interactions.

 7. Identify medications that could potentially be 
de-prescribed.

 8. Discuss the potential benefits and harms with 
patient, family and carers.

 9. Choose medications wisely and then ‘start low 
and go slow’.

 10. The prescription of medication should be seen as a 
‘n of 1’ trial so try to avoid starting many medica-
tions at once.

 11. Use available resources and tools to aid 
de-prescribing.

 12. Involve the other people that have a ‘stake’ in the 
mediation regimen such as carers, specialists and 
pharmacists.

 13. Formulate and implement a plan to achieve opti-
mal medication management.

Adapted with permission from IP Communications. 
Naganathan and Le Couteur [7]

Clinical Relevance
Polypharmacy is common in older people.

Older people are vulnerable to the adverse effects of 
medications.

There are medications that are more likely to result 
in adverse effects in older people.

A good knowledge about medications that should 
be prescribed and should be avoided in older people 
results in more appropriate prescribing and better 
health outcomes.
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lisinopril 5  mg daily, amlodipine 5  mg daily, sertraline 
25  mg daily, temazepam 10  mg nocte, simvastatin 20  mg 
nocte and aspirin 100 mg daily.

The following are the important considerations when 
thinking about her medication regimen:

 – On six regular medications (polypharmacy).
 – Sertraline and temazepam are psychotropic medications 

and are associated with increased risk of falling.
 – On further questioning the sertraline was started 3 years 

ago when she had low mood after her husband passed 
away. She has never had clinical depression and has no 
symptoms suggestive of clinical depression now.

 – She has been taking temazepam for years for insomnia 
but does not really think it helps.

 – Has symptomatic postural hypotension and is on two anti-
hypertensive medications.

 – Amlodipine can cause constipation.
 – No history of ischaemic heart disease, stroke or peripheral 

vascular disease so is on aspirin and simvastatin as pri-
mary prevention.

 – Statins can contribute to muscle weakness.
 – Has had a minimal trauma fracture and therefore should 

be on osteoporosis treatment.
 – Paracetamol has helped the knee pain in the past.

With the above considerations in mind, the following is 
an appropriate medication regimen plan:

 – Take as needed or regular paracetamol for knee pain.
 – Start osteoporosis treatment if bone mineral density is 

low and vitamin D replacement if vitamin D level is low.
 – Stop aspirin, simvastatin and amlodipine.
 – Start weaning sertraline by reducing dose to 25 mg on alter-

nate days or if she is wary about stopping then start weaning 
by advising not taking it 1 day of the week and then ceasing 
it on another day of the week 2 weeks later and so on,

 – Discuss non-pharmacological methods to manage insom-
nia with view to weaning temazepam.

 Multiple-Choice Questions

 1. An 85-year-old man presents with delirium due to a uri-
nary tract infection. He is taking the following medica-
tions: lisinopril, metoprolol, paracetamol, diazepam and 
Oxybutynin. Which medication should be stopped in 
view of the delirium?
 A. Lisinopril
 B. Metoprolol
 C. Paracetamol

 D. Diazepam
 E. Oxybutynin

 2. An 85-year-old woman came into clinic complaining of 
increased breathlessness and oedema of the legs consis-
tent with an exacerbation of heart failure. Which of the 
following of her regular medications has the highest 
potential to promote fluid retention and exacerbate heart 
failure (drug–disease interaction)?
 A. Non-steroidal anti-inflammatory drug (NSAID)
 B. Proton pump inhibitor
 C. Angiotensin-converting enzyme inhibitor
 D. Beta-blocker
 E. Nitrates

 3. For which of the following medication and indication for 
its use is there strongest evidence of benefit and prescrib-
ing of this medication would be consistent with the 
STOPP/START criteria?
 A. Statins in 85-year-old with no history in ischaemic 

heart disease or stroke
 B. Antihypertensive in 80-year-old with BP 160/95
 C. Antipsychotics in 80-year-old with behavioural symp-

toms due to dementia
 D. Digoxin in 83-year-old for heart failure with pre-

served systolic function
 E. Tricyclic antidepressant in 80-year-old with major 

clinical depression

MCQs Answers
 1. E
 2. A
 3. B
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Dementia in the Oldest Old
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 Introduction

The ‘oldest old’ now refers to people who are 90 years old or 
older, for it is argued that the earlier description of ‘oldest 
old’, that is, those 85 years and older, is no longer appropri-
ate [1]. The 90 years and older are the fastest growing seg-
ment of the population in the United States [2] and is growing 
at a faster rate than the 85–89-year-old group [3]. In the 
United States, in 2010, there were 5.5 million Americans 
aged 85 years and older [4], and this will increase from less 
than 2% in 2010 to over 4% in 2050 [5]. By the middle of 
this century, 5.5% of the combined population from the more 
developed countries of the world will be aged 85 years or 
more [6]. A wide variety of changes have been described in 
normal ageing and dementias, but their relationship to one 
another is obscure. The distinction between age-related pro-
cess and ageing-related disease becomes indistinct as age 
advances. In the oldest old, age is the only risk factor that is 
persistently associated with dementia [3, 7].

 Incidence, Prevalence and Demographic 
Characteristics

In a large sample of patients, Corrada and colleagues [8] 
presented data showing the incidence rate of dementia 
increased exponentially from 12.7% per year for 90- to 

94-year-olds to 40.7% per year for persons aged 100 years 
and older but only for women. The prevalence of dementia 
in the oldest old was more common in women than in men 
so was doubling of prevalence seen in women but not in 
men according to the 90+ Study [3]. In men the prevalence 
of dementia remained stable increasing from 21% in the low 
90 age group to 33% in the aged over 100. In women, how-
ever, 27% of the women aged 90–91 were diagnosed with 
dementia, and this rose to 70% of the women aged 98–99 
[9]. In contrast, other studies have shown a slowing of 
dementia incidence after the age of 90 [10–13]. This would 
indicate that age may not be related to dementia in the oldest 
old but to other age-associated factors and diseases [14]. 
Currently there has been a shift to the earlier view that 
dementia continues to rise and the incidence and prevalence 
are highest in the oldest old [15]. The prevalence rates of 
dementia in the oldest old range between 50% [16] and over 
60% [17, 18]. Alzheimer’s disease and vascular dementia 
are the most common subtypes. In a neuropathological 
study of 137 autopsied subjects with dementia dying 
95 years and over, the investigators found those with clinical 
dementia (80%) demonstrated AD pathological features 
with coexisting neurodegenerative and vascular disease and 
in those without clinical dementia had degenerative neuro-
pathology including plaques, hippocampal sclerosis, vascu-
lar disease, Lewy bodies and argyrophilic grain pathology 
[19]. The increase in the incidence rates of dementia in the 
very old appears to be due to AD, and the rates for vascular 
dementia remained relatively constant [20].

The prevalence and incidence rates for dementia across 
Asia, China, Europe and the United States are compara-
ble, but the types of dementia tend to vary. Cerebrovascular 
disease is a relatively important cause in East Asia than in 
Western countries [21]. In cognitively impaired aged sub-
jects, the prevalence of vascular dementia (VaD) was 
8–10% in the Western clinic-based series [22] and in 
autopsy series with reasonable values of 8–15% and in 
Japan 22–35% [22].
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 Neuropathology

With ageing there are decrease in brain weight, atrophy and 
ventricular dilatation. Brain ageing is pathologically charac-
terised by neurofibrillary tangles and neuritic plaques 
together with neuronal and synaptic loss [23]. These occur in 
both cognitively intact and patients with Alzheimer’s disease 
(AD). Ageing affects different brain regions differently [24, 
25]. Similarly the effect of ageing on the type of cell (neu-
rones or glial cells, their numbers and branching) and the site 
of action (synapse) varies. White matter may decline with 
age, and age-related changes in the white matter (leucoarai-
osis) occur in zones of low density and show a predilection 
for the frontal regions [26] and may progress with increasing 
age to the posterior areas [27]. The hippocampus shows the 
most significant age-related atrophy with advancing age.

Savva and colleagues [18] in their study found the preva-
lence of moderate-severe AD-type pathology progressively 
increased with age in both the cortex and hippocampus in 
individuals without dementia. In comparison with increasing 
age, the prevalence of such pathology remained constant or 
decreased in patients with dementia. The findings imply that 
moderate-severe AD pathology was more strongly associ-
ated with dementia in those 80  years or lower, and this 
decreased as age advanced and attenuated in the oldest old. 
This lack of correlation in the oldest old indicates that AD 
pathology is not a requisite occurrence of increasing chrono-
logical age. These investigators [18] further found moderate 
to severe atrophy (a measure of neuronal loss) in the cortex 
and hippocampus which correlated with dementia across all 
age groups. One reason for the failure of the relationship 
between AD-type pathology and dementia in the oldest old 
may be the coexistence of other pathologies notably cerebro-
vascular disease. The brains of the oldest old usually have a 
mix of pathologies associated with dementia, the commonest 
being Alzheimer’s disease-related brain changes, and other 
pathologies include infarcts, hippocampal sclerosis, white 
matter disease and Lewy bodies [28]. Autopsy studies in 
advanced old age found AD pathology with moderate neu-
ritic plaques in 62% and some hippocampal NFTs in every 
case, hippocampal sclerosis in 20% and Lewy body pathol-
ogy in 17% [29]. Other studies however had shown weaker 
association with AD pathology and other pathologies such as 
hippocampal sclerosis and vascular dementia [18, 30, 31]. 
Hippocampal sclerosis affects 20% of the oldest old and is 
strongly associated with cognitive impairment [29, 32]. It is 
strongly associated with TDP-43 pathology [32].

The 90+ Study established that close to half of demented 
oldest old do not have any known pathology to account for 
their cognitive deficits [33]. Cognitively impaired oldest 
old have a preference to involve the anterior part of the 

CA1 field of the hippocampus unlike that of young old who 
manifest severe NFT formation within the inferior temporal 
and frontal association areas [34, 35]. Furthermore, in the 
oldest old, the extent of neuronal loss in the CA1 field and 
the entorhinal cortex was significantly lower compared to 
that of younger AD cases [36–38]. This disparity between 
pathology and dementia in the oldest old has drawn aware-
ness to the significance of neuronal than to the accumula-
tion abnormal protein deposits in causing cognitive 
impairment [7]. Synaptic loss which is a feature of ageing 
and dementia may help to separate oldest-old subjects with 
and without dementia [7].

Neuropathological changes in vascular dementia with 
cognitive impairment included multifocal and/or diffuse dis-
ease and focal lesions: multi-infract encephalopathy, white 
matter lesions or arteriosclerotic subcortical (leuko)encepha-
lopathy, multi-lacunar state, mixed cortico-subcortical type, 
watershed lesions, post-ischaemic encephalopathy and hip-
pocampal sclerosis [22].

 Risk Factors

The 90+ Study showed that about half of the demented oldest 
old had no cerebral pathology and the ApoE-e4 allele is a 
risk factor for women only [39]. ApoE-e4 loses its impor-
tance predicting AD as age progresses [40]. The continuous 
decreasing frequency of e4 allele in AD patients has been 
reported for Northern and Southern European regions [41]. 

Box 34.1 Neuropathology
Moderate-severe AD pathology was more strongly 
associated with dementia in those 80 years or lower, 
and this decreased as age advanced and attenuated in 
the oldest old [18].

The brains of the oldest old usually have a mix of 
pathologies associated with dementia [28].

Hippocampal sclerosis, which affects 20% of the 
oldest old, is strongly associated with cognitive impair-
ment [29, 32].

It is strongly associated with TDP-43 pathology 
[32].

Cognitively impaired oldest old have preference to 
involve the anterior part of the CA1 field of the hippo-
campus [34, 35].

One reason for the failure of the relationship 
between AD-type pathology and dementia in the oldest 
old may be the coexistence of other pathologies nota-
bly cerebrovascular disease.

N. Nagaratnam and K. Nagaratnam



307

Low level of education, low level of physical activity, mid-
life poor health, depression and delirium have been linked 
with dementia in the oldest old [9]. ApoE-e4 genotype, late-
life hypertension, hyperlipidaemia and elevated inflamma-
tory markers are indeterminate [9].

 Differential Diagnosis

DSM-5 removed the subcategories ‘early onset’ (onset at age 
65  years and below) and ‘late onset’ specifying that since 
there is no difference in the underlying pathology, the dif-
ferentiation into early and late onset has little scientific 
grounds for retaining this distinction. We believe this distinc-
tion should be retained, for evaluating oldest old with cogni-
tive impairment requires special consideration because the 
features of dementia are unique to the 90 years and older 
population [3]. Hence a wider differential diagnosis is neces-
sary for the oldest old. Dementia must be differentiated from 
age-associated memory impairment (AAMI) which is 
defined as a symptomatic memory change in people over 
50  years old and may involve not only memory but other 
cognitive functions and with a negative effect in daily life 
activity which is within the age-associated norms of cogni-
tive performance. It seems to be more frequent with affective 
disorders from low sociocultural status [42]. There is no pro-
gression however towards cognitive decline characteristic of 
dementia [43]. Another is mild cognitive impairment (MCI). 
Patients with MCI perform relatively poorly on formal tests 
of memory and often show mild difficulties in other cogni-
tive functions to an extent beyond that expected for age and 
individual background. Individuals who meet the criteria for 
MCI are at a greater risk than those with AAMI to develop 
dementia. In a study of dementia in people aged 90 years and 
older, the investigators [44] found the incidence was highest 
for amnestic MCI (31%) and other cognitive impairment 
(39.9% per year). naMCI had an incidence of 14% per year. 
The oldest old with cognitive impairment had higher demen-
tia incidence rates [44]. In another study of oldest-old 
women, 23% had MCI and 18% had dementia with a com-
bined cognitive impairment prevalence of 41% [45]. 
Depression is known to cause cognitive symptoms. Chronic 
substance abuse can induce persistent dementias.

 Diagnosis

In 2013 the American Psychiatric Association published its 
fifth edition of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) [46]. What was classified as 
‘Delirium, Dementia, Amnestic and other Cognitive 

Disorders’ in DSM-IV is now called ‘neurocognitive disor-
ders’. DSM-5 has replaced the term ‘dementia’ with ‘major 
neurocognitive disorder (NCD) or mild neurocognitive dis-
order’ but accepts ‘dementia’ as an agreeable alternative. 
The purpose of this change is to lessen the stigmatisation 
associated with the word ‘dementia’ towards elderly indi-
viduals and to bring the diagnostic guidelines in step with 
present-day practice [47]. However, if the physician prefers, 
the term dementia can still be referred to by their accustomed 
names, for example, Alzheimer’s dementia, vascular demen-
tia or frontotemporal dementia [48], and in fact, DSM-5 has 
included ‘or dementia’ in parentheses when referring to 
major NCD [47].

The American Psychiatric Association [46] defined 
dementia as a disorder characterised by a decline in cogni-
tion involving one or more cognitive domains. The DSM-5 
details six cognitive domains, namely, attention, executive 
function, learning and memory, language, perceptual-motor 
function and social cognition. The deficits represent a decline 
from previous level of function, leading to an incapacity for 
personal and instrumental activities. Dementia poses special 
difficulties with behavioural and psychological symptoms 
and debilitating psychological distress that caregivers may 
experience.

Dementia can pose problems in diagnosis more so in the 
mild end of the spectrum. Progressive deterioration of cogni-
tive function is a characteristic feature of dementia. The cog-
nitive changes that occur can be indexed by measures of 
global cognitive scales such as the Mini-Mental State 
Examination (MMSE). The MMSE is a clinical scale 
designed for screening, diagnosis and serial assessment of 
geriatric patients and is a relatively comprehensive measure 
of cognition including orientation, memory, concentration, 
language and design copying, but it lacks the ability to assess 
perceptual ability and abstract thinking and may be supple-
mented by such items as the ability to abstract and calculate 
and perceptual abilities. There are challenges of diagnosing 
dementia in the oldest old. Determining the cognitive impair-
ment in the oldest old can be baffling because of the high 
prevalence of sensory loss, comorbidities, disability, frailty 
[3] and polypharmacy [49]. Vision loss is frequent in the old-
est old with a frequency of 59% [50]. Hearing loss is equal to 
or more striking than vision loss, and the 90+ Study showed 
that 72% of the subjects had significant vision loss, hearing 
loss or both [51]. Other factors common to the oldest old are 
frailty and fatigue which may interfere with the subjects’ 
cognitive and functional performance [3].

The diagnosis of dementia results from a comprehensive 
evaluation which includes a history obtained from different 
sources substantiated by a reliable informant and should aim 
at specific cognitive, behavioural and mood changes and on 
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symptoms relating to medical, neurological and psychiatric 
illnesses. Drugs should be reviewed and a family history of 
dementia, depression, stroke or related conditions obtained. 
The clinical history should include an evaluation of the 
patient’s functional abilities in his activities of daily living 
(ADL) and instrumental activities of daily living (IADL). 
Evaluation of the functional capacity can be challenging 
because of the increased frequency of cognitive impairment, 
physical disability or both in the oldest old [3]. To determine 
accurately the functional disability information must be 
sought from a variety of sources [3].

A thorough physical and neurological examinations fol-
lowed by mental status screening which includes assessment 
of cognitive and affective states. Haematological and bio-
chemical investigations involve complete blood count, tests 
for thyroid function, vitamin B12 levels screening for infec-
tious disease such as neurosyphilis. Neuroimaging (com-
puted tomography (CT), magnetic resonance imaging 
(MRI)) of the brain is used to exclude structural lesions (such 
as cerebral tumours, normal pressure hydrocephalus, cere-
bral infarction, subdural hematoma) that may subscribe to 
dementia.

 Treatment

High cholesterol has been associated with improved mem-
ory function in earlier studies [52]. Evans et  al. [53] 
reported that hypercholesterolaemia was not associated 
with dementia, but statin users were at reduced risk of 
dementia. More recently it has been reported that late-onset 
hypertension was associated with a lower dementia risk 
after the age of 90 [54]. There is dearth of drug trials, and 
information on the oldest old are scanty as they are often 
left out from research. The high prevalence of increased 
mixed pathologies and multi-comorbidities indicates that 
multiple preventive and therapeutic means are necessary to 
protect the brains of the oldest old [55]. A trial with done-
pezil at 10  mg and 23  mg dose in 116 patients aged 
85–90  years with moderate to severe dementia found a 
higher rate of side effects, urinary tract infections, diar-
rhoea, fatigue and somnolence with increasing age in the 
23 mg group [56]. In another study, donepezil appeared to 
be clinically effective in patients with mild to moderate AD 
even at an advanced age and was well tolerated when con-
tinued for 6  months in 56% of the participants [57]. For 
patients with frontotemporal and vascular dementia, there 
is so far no proven treatment [58].

More than half of the people with dementia experience 
behavioural and psychological symptoms (BPSD) [59], and 
the prevalence may range from 20% to 90% [60]. It occurs in 
all types of dementia [61], and it is important though often 
difficult to differentiate Lewy body disease from AD [62]. 

BPSD occurs in most elderly people at some stage of the ill-
ness and [63] includes psychotic symptoms such as delu-
sions, hallucinations, aggression or mood disorders [62]. It 
has been suggested [62] that there is a relationship between 
bipolarity (BT) and psychological symptoms of dementia 
(BPSD) [64, 65]. Some disturbances such as agitation, 
aggressiveness and wandering can be disturbing, distressing, 
disruptive and dangerous to the patient and their caregivers. 
When making the diagnosis of dementia, it is crucial to 
assess BPSD in detail to establish symptoms causing distress 
to patient and/or caregiver [63]. It affects the quality of life of 
both patient and caregiver and increases the need for profes-
sional care [66]. It is important that when prescribing cau-
tious consideration is given to risk versus benefit [67]. 
Furthermore, it is vital before prescribing to exclude precipi-
tating factors such as infection, pain, delirium [59], psychiat-
ric or drug-related problems [66].

While non-pharmacological approaches may be successful 
in managing these patients, very often pharmacological treat-
ment is needed [68]. There are number of drugs used in BPSD 
including antipsychotics, antidepressants, anticonvulsants, anx-
iolytics, cholinesterase inhibitors and NMDA modulators. 
Atypical antipsychotics have often been widely used to treat 
BPSD as the first-line drug approach [61] and are effective in 
controlling aggression, anger, agitation and psychotic symp-
toms such as delusions [60, 63]. Studies have shown that they 
target multiple neurotransmitter systems, and there is significant 
evidence that BPSD symptoms are not the result of a single 
neurotransmitter imbalance [60]. Risperidone, olanzapine and 
quetiapine are better tolerated and as effective as conventional 
antipsychotics and have lower proclivity for extrapyramidal 
symptoms [63] and less somnolence [69] and have different side 
effect profiles [63]. Although they may cause fewer adverse 
effects [69] before the patient is prescribed antipsychotic medi-
cation, the patient should be screened for risk factors for cardio-
vascular disease and stroke [67]. Antidepressants are used for 
mood disorders although their efficacy in depression associated 
with dementia is unproven [58] and anticonvulsants for nonpsy-
chotic agitation [63].

Behavioural disturbance contributes to the burden experi-
enced by caregivers [70], and very often it is the disturbed 
behaviour that brings the patient to the clinician’s attention 
and caring becomes unbearable and the carer seeks. 
Education, support and behavioural training of the caregiver 
may help in alleviating the BSPD [63]. BPSD is often a deci-
sive factor that precipitates institutionalisation. AD consists 
of a full panoply of memory impairment, paranoid delusions, 
hallucinations, screaming and bizarre behaviour [71]. It 
would be useful to consider clusters of symptoms rather than 
single behaviours to equate with neurochemical measures 
and the treatment be directed to them rather than to individ-
ual behaviour [72]. For example, there is considerable evi-
dence to link psychotic symptoms with aggression.
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 Case Study

An 89-year-old man had been living with his son and family 
after the death of his wife 6  months before. Behavioural 
changes began insidiously with restlessness, sleep distur-
bance, nocturnal wandering and poor memory. He has had 
more recent onset of paranoid ideation, fear of being ‘put 
away’. He further exhibited agitation, aggression and often 
hitting out. He was treated with olanzapine with some ame-
lioration of his symptoms.

Comment
Among behavioural symptoms, often symptom clusters or 
subsyndromes emerge. It is important to identify target 
behaviours plus coexisting behaviours. This patient had a 
number of behavioural symptoms, the more important being 
aggression and paranoid symptoms. In treating, drug classes 
should be favoured for initiation in certain subsyndromes 
because they have evidence of benefit in particular coexist-
ing conditions (e.g. aggression, psychotic symptoms and 
violence).

 Multiple Choice Questions

 1. The following neuropathology in dementia of the oldest 
old are true, EXCEPT:
 A. Moderate-severe AD-type pathology progressively 

increased with age in both the cortex and hippocam-
pus in individuals without dementia.

 B. The brains of the oldest old usually have a mix of 
pathologies associated with dementia.

 C. In the oldest old, the extent of neuronal loss in the 
CA1 field and the entorhinal cortex was significantly 
higher compared to that of younger AD.

 D. Cognitively impaired oldest old have a preference to 
involve the anterior part of the CA1 field of the 
hippocampus.

 2. The following are true of dementia in the oldest old, 
EXCEPT:
 A. The oldest old with cognitive impairment had higher 

dementia incidence rates.
 B. ApoE-e4 loses its importance predicting AD as age 

progresses.
 C. Low level of education, low level of physical activity, 

mid-life poor health, depression and delirium have 
been linked with dementia in the oldest old.

 D. About half of the demented oldest old had no cerebral 
pathology, and the ApoE-e4 allele is a risk factor for 
men only.

 3. The following are true of dementia in the oldest old, 
EXCEPT:
 A. Frailty and fatigue in the oldest old may interfere with 

the subjects’ cognitive and functional performance.
 B. To determine accurately the functional disability 

information must be sought from a variety of sources.
 C. Determining cognitive impairment in the oldest old 

can be difficult because of the high prevalence of sen-
sory loss, comorbidities, disability and frailty.

 D. Progressive deterioration of cognitive function is not 
a characteristic feature of dementia in the oldest old.

Answers
 1. C
 2. D
 3. D
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