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Preface

This textbook may be the first to give a comprehensive and broad overview of many 
of the various aspects of medical management of patients with dementia. The book 
focuses on those aspects in which the physician has a central role in planning of 
care. Nevertheless, healthcare professionals with other educational backgrounds, 
e.g. nurses, psychologists or therapists, may also benefit from reading the book. The 
aim is to provide evidence-based hands-on guidance to clinicians who manage 
patients with dementia in daily practice, also when high-level evidence may not be 
available. Here, the authors, many of whom are dementia specialists, give advice 
based on their own clinical experience.

The first chapters of the book present an overview of the diagnostic work-up of 
patients suspected of dementia, and the most common causes are given. The main 
focus of the book is, however, the symptoms, medical comorbidities and complica-
tions of dementia which require attention from the physician whether in primary 
care or at the hospital.

The aspect of medical management of patients with dementia and related areas 
covered in this book is an ever-evolving field. Future research may change practices 
leading to new diagnostic tools or treatments. Although the authors have strived to 
describe generally accepted practices, the application of the knowledge in this book 
remains the professional responsibility of the practitioner. It is the responsibility of 
the practitioner to be up to date with all developments related to the contents of this 
book and to be informed of any local or national guidelines relevant.

Copenhagen, Denmark Kristian Steen Frederiksen  
Copenhagen, Denmark  Gunhild Waldemar   
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 About This Book

Continuous health and care for patients with dementia involves a multidisciplinary, 
multi-professional team. This book focuses specifically on the role of the physician 
in this multi-professional team. The types of professions involved in the care of 
patients with dementia will vary across a patient’s disease course, but physicians 
often play a role in all phases of the disease. Therefore, this book addresses the role 
of the physician from the initial diagnosis to the end of life. In many regions of 
Europe and the World, physicians in certain specialties such as neurology, geriat-
rics, psychiatry, and general practice will play a more prominent role. However, 
other specialists will also have patients with dementia in their care. Patients with 
dementia will present in many settings such as inpatient and outpatient services and 
in surgical specialties and other medical specialties, requiring physicians in these 
settings to be knowledgeable about dementia. Thus, this book not only aims to 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-77904-7_1&domain=pdf
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inform those physicians who are in specialties usually associated with the manage-
ment of patients with dementia, but also a wider audience. The book will offer 
chapters devoted to those medical issues that physicians are faced with in everyday 
clinical practice in the management of dementia and aims to give specific recom-
mendations for dealing with such issues. The book is not intended to give an in-
depth overview of specific mechanisms of disease and pathology for which we refer 
to other textbooks. In this chapter, we will give a brief overview of epidemiology 
and causes of dementia.

There are many reasons why the management of patients with dementia requires 
specific knowledge on the part of the physician. (1) Patients with dementia are often 
reliant on other persons for the maintenance of everyday life and activities. This 
may include family members, and at some point, also professional caregivers, but 
variation will occur. Caregivers are paramount in the diagnosis, and follow-up as 
many patients with dementia has reduced insight or will forget symptoms they are 
experiencing. Patients may not volunteer these or divulge them when asked. Patients 
may also underestimate the need for care or be unaware of the strain their caregivers 
may be under. It is therefore very important to include caregivers, and at the same 
time, be mindful of caregiver burden. (2) Disease conditions may give rise to atypi-
cal symptoms in patients with dementia. For example, painful conditions (e.g., den-
tal disease, chest pain due to myocardial infarction, glaucoma, arthritis) may result 
in altered behavior such as aggression or agitation, or apathy but may not necessar-
ily give rise to verbal complaints of pain. (3) Knowledge of commonly occurring 
medical comorbidities and complications associated with dementia is also impor-
tant. This may include specific cognitive symptoms such as spatial orientation dif-
ficulties, sleep disorders, an increased risk of delirium, etc. For this and other 
reasons already mentioned, patients with dementia often have a need for preplanned 
follow-up with a physician. (4) Communicative issues may also arise due to cogni-
tive impairment. Outright speech and language impairment may be one issue, but 
also adjusting communication to offset the impact of other cognitive deficits may be 
necessary. This could include delivering only one piece of information at a time, 
simplifying the message, or supplementing verbal information with written or visu-
ally presented information. (5) Safety of the patient may also be cause for vigilance. 
For example, patients may be more prone to falls or other accidents due to motor 
impairment, visuocognitive deficits or poor judgment. This includes driving, which 
needs to be evaluated regularly. Patients with REM-sleep behavior disorder may 
also be at risk of falling out of bed with injuries as a result. (6) Issues with pharma-
cological treatment may arise and may also be a safety concern in terms of, e.g., 
accidental overdosing if the patient forgets that he or she has already taken the pre-
scribed dose. Compliance issues may also result in the converse—i.e., undertreat-
ment. Another aspect is that patients with dementia are more susceptible to the 
development of adverse drug reactions and side effects due to brain disorder, age, or 
comorbidities. Examples include anticholinergic effects, sedating effect, and 
increased morbidity and mortality in the case of anti-psychotics. (7) Lastly, informed 
consent for treatment or investigational procedures or participation in research 
should as always be sought, but competency may often be impaired and thus needs 
to be evaluated.

K. S. Frederiksen and G. Waldemar
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 Overview of the Dementia Landscape

 What Is Dementia?

The definition of dementia has changed over time. In recent times, dementia refers 
to a syndrome of acquired cognitive impairment which is associated with the decline 
in the ability to function independently in everyday life. This is also referred to as 
activities of daily living (ADL). ADL includes managing finances, cooking, shop-
ping, making appointments, cleaning, washing clothes, dressing, personal hygiene, 
and other activities. This definition also implies that dementia is not a disease in and 
by itself, but a syndrome that may be caused by many different diseases affecting 
the brain. Moreover, the definition clearly differentiates dementia from intellectual 
disabilities present from birth. Dementia is also most often thought of as a chronic 
condition, but diseases that are reversible may give rise to symptoms that are indis-
tinguishable from dementia. The most widely used diagnostic criteria for dementia 
are the International Classification of Disease (World Health Organization) [1] with 
the 11th edition to be published in 2022, and the Diagnostic and Statistical Manual 
(American Psychiatric Association) [2], the latter using the term major neurocogni-
tive disorders in the latest version (Version 5). Both diagnostic criteria mandate that 
at least two cognitive domains are affected. See Table 1.1 for a list of the most com-
monly used diagnostic criteria.

 Epidemiology of Dementia

In 2015 an estimated 46.8 mio people lived with dementia worldwide, a figure 
which is projected to increase to 131.5 mio by 2050. The corresponding figures for 
Europe were 10.5 in 2015 and 18.6 in 2050 [16]. The estimated worldwide socio-
economic costs associated with dementia amounts to 818 billion USD [16]. When 
considering the rapid increase, particularly in low and middle-income countries, the 
impact on human life in patients as well as in family caregivers, and the need for 
timely planning of care in all societies, the World Health Organization in 2012 
defined dementia as a public health priority [17]. The report on dementia as a public 
health priority was expected to facilitate governments, policy-makers, and other 
stakeholders to address the impact of dementia as an increasing threat to global 
health [17], and in fact, many countries have developed national dementia plans.

The age-related prevalence rates have been relatively stable over the past few 
decades [18], so the increasing overall prevalence observed in most countries [16, 
18–21] is related to higher life expectancy and demographic changes, and possibly 
to the fact that people with dementia may live longer time with the diagnosis. The 
fact that a slight decline in incidence has been observed in some high-income coun-
tries UK, the USA, and Sweden [18, 20] and Denmark [21] are encouraging, but 
cannot counteract the continuous increase in overall prevalence.

Mortality rates have been stable or declined during the past 2–3 decades [18, 22] 
with reported mortality rate ratios between 2 and 3. It is possible that the benefits of 
better cardiovascular health in the general population have also been of benefit for 
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people with dementia. However, it is important to note that the mortality rate ratios 
stay elevated for people with dementia, when compared to people without dementia 
(6). In fact, according to a recent large nationwide study, the mortality rate ratios 
gap for dementia has remained unchanged during the past two decades in contrast 
to the mortality rate ratios gaps for cancer and ischemic heart disease, which have 
narrowed considerably during the same time period, due to efficient new therapies 
[22]. Therefore, initiatives for improving health and decreasing mortality in demen-
tia are still highly relevant.

 Causes of Dementia

Dementia may be caused by many different neurodegenerative disorders and dis-
eases. Moreover, a number of other medical conditions may cause a dementia-like 
syndrome. For example, depression may cause significant cognitive impairment and 

Table 1.1 Commonly used diagnostic criteria

Condition Criteria References
Dementia ICD-10 [1]
Mild cognitive impairment ICD-10 [1]
Major neurocognitive disorder DSM-5 [2]
Minor neurocognitive disorder DSM-5 [2]
Mild cognitive impairment Petersen criteria [3]
Mild cognitive impairment (Including 
multi-domain)

Winblad criteria [4]

Alzheimer’s disease ICD-10 [1]
Preclinical Alzheimer’s disease National Institute of Aging- 

Alzheimer’s Association (NIA-AA)
[5]

Mild cognitive impairment due to 
Alzheimer’s disease

NIA-AA [6]

Dementia due to Alzheimer’s disease 
(including non-memory variants)

NIA-AA [7]

Asymptomatic at risk for Alzheimer’s 
disease

International Working Group (IWG) [8]

Presymptomatic Alzheimer’s disease IWG [8]
Typical and atypical AD IWG [8]
Criteria for Alzheimer’s disease based on 
biomarkers. Staging according to 
symptoms.

NIA-AA Research framework [9]

Lewy body dementia  DLB Consortium [10]
Prodromal dementia with Lewy bodies DLB Consortium [11]
Vascular cognitive impairment VASCOG [12]
Semantic dementia, non-fluent primary 
progressive aphasia, logopenic aphasia

International primary progressive 
aphasia working group

[13]

Behavioral variant frontotemporal 
dementia

International behavioral variant 
frontotemporal dementia 
consortium

[14]

Limbic-predominant age-related TDP-43 
encephalopathy

LATE Consensus working group [15]

K. S. Frederiksen and G. Waldemar
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associated impairments in ADL. Vitamin deficiency, thyroid dysfunction, infections 
of the central nervous system, other psychiatric disorders, and substance abuse may 
similarly cause cognitive impairment. However, strictly speaking diagnostic criteria 
for dementia are rarely met in these instances, and the aforementioned conditions 
may have to be excluded before a specific neurodegenerative dementia disorder is 
diagnosed. It is important to be vigilant regarding these disorders when diagnosing 
patients suspected of cognitive impairment and dementia as some of the conditions 
are potentially reversible.

Neurodegenerative dementia disorders encompass a large number of disorders. 
However, only a handful are responsible for the vast majority of cases, and include 
Alzheimer’s disease (AD), frontotemporal dementia (FTD), Lewy body dementia 
(LBD), Parkinson’s disease dementia (PDD), and vascular dementia (VaD). Strictly 
speaking, VaD is not a neurodegenerative disorder, but it shares a number of clinical 
characteristics of neurodegenerative disorders and commonly occurs alongside neu-
rodegenerative disorders in the same patient (e.g., AD and VaD).

 Dementia Disorders
In this section a brief introduction to the most common dementia disorders is given. 
We kindly refer to textbooks on the matter for more in-depth descriptions. Table 1.1 
lists the most commonly applied diagnostic criteria for these disorders.

A Generic Disease Model of Neurodegenerative Dementia Disorders
Neurodegenerative dementia disorders are usually insidious in onset with a slowly 
progressive disease course. Heterogeneity regarding rate of progression exists 
within and across disorders, but in general (and ignoring rapidly progressive disor-
ders such as spongiform encephalopathies) disease courses last years and progres-
sion is not evident from day to day, but rather over months or years. However, 
fluctuations from day to day (or even over shorter intervals) may occur.

A generic model of how neurodegenerative dementia disorders develop and from 
where they derive their unique clinical manifestation and course may be formulated 
(see Figs. 1.1 and 1.2). In AD, the specific pathophysiological mechanisms have 
been substantiated by findings from numerous studies [23, 24] but remain less well 
examined for the other neurodegenerative dementia disorders. An asymptomatic 
phase characterized by the accumulation of brain pathology is believed to precede 
clinical symptoms. In all neurodegenerative dementia disorders, specific proteins 
are known to accumulate in distinct brain regions, and it is generally believed that 
this accumulation begins in the asymptomatic phase, perhaps up to 2 or 3 decades 
prior to the emergence of the first symptoms. The preference of these presumed 
toxic proteins to accumulate in specific brain regions is believed to give rise to the 
clinical profile which is characteristic for each neurodegenerative dementia disor-
der. For example, tau accumulates (together with beta-amyloid) in the entorhinal 
cortex and hippocampus leading to early and prominent memory impairment in 
AD.  Following this asymptomatic phase, patients will develop subtle cognitive 
impairments initially without impairments in the ability to perform ADL, and there-
fore will not fulfill criteria for dementia. In the 1990s, this predementia phase was 
coined mild cognitive impairment (MCI) and defines a transitional phase in which 
the patient or caregiver registers a change in cognition [3]. Further, the impairment 
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is objectively measurable through cognitive assessment. Patients may only be 
affected on one cognitive domain as a reflection of the spatially limited deposition 
of protein and neuronal dysfunction it causes. In recent years it has been suggested 
that an additional phase should be interjected between the asymptomatic phase and 
the MCI phase [25]. This idea has in part been nurtured by the clinical observation 
that some patients complain of feeling cognitively impaired despite extensive neu-
ropsychological assessment being unable to reveal any deficits. Nevertheless, a 
higher proportion of these patients may go on to develop MCI and dementia [26]. 

Normal
cognition

MCI

Dementia

Risk
factors

Death

Time

a

b

Fig. 1.1 Generic disease model for neurodegenerative dementia diseases. The figure depicts the 
various steps in the clinical and pathophysiological course of neurodegenerative dementias. 
Presumably, a number of interacting risk factors, including environmental and genetic factors 
interact to initiate and propagate the accumulation of pathological and toxic (to nerve cells and 
other brain cells) protein in isolated brain areas (predilection areas) (panel b). This occurs in the 
asymptomatic phase of the disease, where cognition will be normal (panel a). As protein accumu-
lation spreads to other brain areas and neuronal dysfunction and frank cell death occurs, brain 
atrophy and subtle symptoms will develop. Onset is almost always insidious and slowly progres-
sive through the various stages until the end-stage where the patient is bedridden, in need of 24-h 
care, and finally death ensues

K. S. Frederiksen and G. Waldemar
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Disease

Alzheimer’s
disease

Vascular
dementia

Fronto-
trmporal
dementia

Lewy body
dementia

Pathology Clinical
features

Prediliction
pattern

Fig. 1.2 Overview of neurodegenerative dementia disorders. The figure shows the pathological 
and clinical hallmarks of the four most common dementia disorders. AD: Accumulation of various 
species of beta-amyloid in extracellular plaques occurs as well as phosphorylated tau (intracellu-
larly). Phosphorylated tau accumulation occurs in the early stages in the entorhinal cortex. This 
accumulation correlates well with symptoms. Beta-amyloid has a more widespread pattern of 
accumulation in all of the cortical areas, even in the asymptomatic stage. Atrophy of temporal and 
parietal cortical areas is a hallmark. Symptoms are cognitive and behavioral and include predomi-
nant impairment of episodic memory, but also language impairment and loss of semantic knowl-
edge. FTD: Accumulating proteins leading to FTD include tau, fused in sarcoma protein, 
progranulin and TAR-DNA binding protein-43. Atrophy is prominent in frontal and temporal corti-
cal areas. Symptoms include executive dysfunction and early and prominent behavioral symptoms 
such as apathy, inappropriate and disinhibited behavior, and anxiety. Language variants of FTD 
may present as pure motor speech disorders or with loss of semantic knowledge. VaD: Is caused by 
pathology of the cerebral vessels (e.g., stenosis or changes induced by hypertension), which leads 
to chronic microvascular lesions, lacunar infarcts, large-territory infarcts, hemorrhages (including 
microhemorrhages). Strategic infarcts in the thalamus may lead to dementia. Other common 
lesions are chronic vascular changes in the white matter (leukoaraiosis). For small vessel disease, 
a common clinical phenotype is one that includes decreased attention and executive dysfunction, 

(continued)
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One interpretation is that these patients indeed have cognitive impairment but that 
the cognitive tests available today are not sufficiently sensitive to pick up on this. 
Due to the fact that the cognitive impairment is experienced by the patient but not 
objectively measurable, this phase is given the label of subjective cognitive decline. 
The entity remains speculative, as does its use as a determinant of later progression 
to dementia, and is at present a research tool [25].

Patients may remain in the MCI phase for a number of years, whereas others will 
progress relatively fast to the dementia phase [27]. This will usually coincide with 
the spread of the accumulation of protein, neuronal dysfunction, and brain atrophy 
leading to more severe disease encompassing more cognitive domains and brain 
functions. Three phases are usually identified in the dementia phase: mild dementia 
in which the patient will have relatively mild impairment of ADL and able to func-
tion independently in some areas of everyday life; moderate dementia, with more 
severe impairment of ADL necessitating assistance in most aspects of life, and will 
not be able to live unassisted by either formal or informal caregivers; and severe 
dementia in which the patient will need assistance with every aspect of living 
including basic ADL such as getting dressed, showering, and eating. Patients in the 
severe or advanced stage will need 24-h care, and the vast majority will reside in 
care homes. Although also termed advanced, a patient may be in this stage for sev-
eral years and should not be equated to end of life. In the final stages of dementia, 
the patient is bedridden, with limited abilities to communicate or even mutistic and 
unable to take food or drink. Neurodegenerative dementias are fatal diseases, and 
ultimately the patient will die from the disorder.

Alzheimer’s Disease
AD is characterized by prominent and early episodic memory impairment. Patients 
may complain of forgetfulness regarding appointments, items when shopping, con-
tents of conversations, etc. Usually, memories formed prior to the onset of the dis-
ease process will be preserved even in moderate stages, reflecting the relative 
affection of encoding of memories, but eventually, these memories will also erode. 
Semantic memory will also be affected, and a substantial number of patients will 
develop wordfinding problems and aphasia. Executive dysfunction and visuocogni-
tive difficulties may also arise. The majority of patients with AD, as with other 
dementia disorders, will at some point have behavioral or psychiatric symptoms 
[28]. Depressive symptoms or outright depression, anxiety, irritability, and agitation 
are quite common, and aggression may develop [29]. Delusions may also arise in 
some patients which may vary in content, but believing to have been a victim of 

depression, gait impairment, urge incontinence, and other neurological signs (e.g., slight hemipa-
resis). LBD: Accumulation of alpha-synuclein in Lewy bodies occur early on in brain stem areas. 
Hypometabolism in occipital regions is a common occurrence leading to visuocognitive impair-
ments. Attentional and executive deficits are also common. A myriad of non-cognitive symptoms 
is often present with the obligatory presence of Parkinsonism. Other symptoms include REM-sleep 
behavior disorders, visual hallucinations, fluctuations, high risk of delirium, adverse reactions to 
anti-psychotics, autonomic dysfunction (e.g., obstipation and orthostatic hypotension), and 
anosmia.

K. S. Frederiksen and G. Waldemar



9

break-ins, stealing, or fraud is common, sometimes to account for mislaid objects, 
etc. Thoughts about a spouse's infidelity are also a common delusion. Capgras syn-
drome is the occurrence of a delusion that a loved one has been replaced by an 
impostor and may occur in patients with AD [30]. An important and prominent 
symptom is loss of insight and is almost always present in varying degrees. This 
may lead to considerable difficulty in getting the patient to accept the diagnosis, 
treatment, and the need for care, and thus may be a major source of caregiver burden.

As already previously alluded to, deposition of beta-amyloid and tau in cortical 
regions is believed to be pivotal in the pathophysiology of AD. The amyloid cascade 
hypothesis remains the backbone of the present understanding of the pathophysiol-
ogy of AD [31]. The hypothesis states that deposition of beta-amyloid precedes 
downstream pathological events such as tau deposition, brain atrophy, and ulti-
mately cognitive impairment. It has been suggested to define AD solely as a pro-
teinopathy based on the amyloid cascade [9], but although a large volume of data 
supports the hypothesis, the repeated failures of phase 3 trials of drugs designed to 
reduce beta-amyloid to modify clinical symptoms have drawn the hypothesis into 
question [32]. It is indeed likely that other pathological processes such as immune 
responses play a role as well [33]. Aside from the deposition of proteins, hippocam-
pal atrophy is an early sign of AD, although it is important to keep in mind that it 
may occur in other conditions such as depression [34]. Variants of AD include a 
frontal variant with more prominent executive dysfunction [35], a visual variant 
(posterior cortical atrophy) with prominent visuocognitive impairment including 
the occurrence of Balint’s syndrome [36], a language impairment (logopenic apha-
sia) [37], and a parietal variant [38], exist. Moreover, AD may have an early onset 
(usually defined as below 65 years of age) [39]. Autosomal dominantly inherited 
AD caused by mutations in the gene coding amyloid precursor protein, a transmem-
brane protein, from which beta-amyloid is cleaved or presenilin 1 or 2, which is 
involved in the cleavage of the amyloid precursor protein, also exist [40]. Due to the 
fact that the amyloid precursor protein gene is located on chromosome 21, patients 
with Down's syndrome are at an increased risk of developing AD.

Case 1
Michael is a 75-year-old retired shopkeeper married to Judith for 50  year. 
They have three children. Both Michael and Judith are active retirees. Michael 
enjoys playing cards and golf with old friends, reading books, and spending 
time with the family. He has hypertension and was in an accident 7 years ago 
where he lost most of his vision on the left eye but is otherwise in good health. 
About a year ago, Judith started to notice that something had changed with 
Michael. It started by Michael apparently losing interest in reading. He also 
developed a “habit” of asking Judith about the same things more than once, 
for example, about appointments or what they were going to cook for dinner. 
About half a year ago, the couple went to their summer cottage, and on the 1-h 
drive there, Michael asked Judith three times where they were going, 
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Frontotemporal Dementia
FTD is associated with frontotemporal lobar degeneration, and two broad subtypes 
exist, namely behavioral variant FTD and language variant FTD.

Patients with behavioral variant FTD often present with changes in behavior and 
cognitive functions residing in frontal and temporal cortical areas. A very common 
change in behavior is apathy and lack of initiative, but disinhibitory behavior, socially 
inappropriate behavior, agitation, aggression, anxiety, echolalia, and utilization 
behavior (i.e., immediately using objects when presented to them) may also occur 
[41]. Executive dysfunction, impaired planning, and attentional deficits are common.

apparently forgetting what he had been told a few minutes before. On the 
same trip, he also got lost in a small wooded area where he usually goes for 
walks and wandered around for 2 h before finding his way back. He has also 
started to forget details from conversations he has had, and when reminded 
about the content of conversations, he is unable to remember or seem to pre-
tend to remember. Michael has also stopped playing cards and is not as lively 
in social situations, where he withdraws to a quiet corner. When he is together 
with just 2 or 3 persons, Michael is more talkative. Michael has on occasion 
become worried and anxious if Judith has gone out alone. Michael still drives 
and plays golf. He helps around the house, but not as much as before, and he 
no longer cooks on his own, but still enjoys cooking together with Judith. 
Judith also now takes care of the financial side.

Judith confronts Michael with the changes, but Michael denies that some-
thing is wrong. He sometimes becomes annoyed when Judith brings up the 
subject and blames it on old age and that he has lost interest in doing things. 
Michael finally agrees to go to his GP, who refers him to a memory clinic, 
where Michael is diagnosed with AD.

Case 2
Rachel works in a government office and is 59 years old. She has hypothy-
roidism. She is married to Ben, who is her second husband. They have no 
children together, but Rachel has a daughter from her previous marriage. 
About 1.5 years ago, the office where Rachel worked, was reorganized mean-
ing that the workflow changed, and there were new coworkers who started 
working in the office. Rachel had difficulties handling the apparent extra 
workload, and she started to underperform. After about a half year, Rachel 
made a serious mistake and received a reprimand, after which she was sent 
home on sick leave. Her doctor diagnosed her with stress. Rachel started to 
become increasingly passive and did not take any initiative. She would 
become very anxious if Ben were not around. Rachel was not able to read as 
she was not able to concentrate on the text but enjoyed watching TV. She 
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As the word implies, patients with the language variant have impairments in 
language. Two distinct subtypes are usually recognized [13]. In semantic dementia, 
deficits in semantic memory are apparent such as loss of knowledge about things 
and concepts or loss of knowledge about pronunciation leading to surface dyslexia 
(i.e., difficulty in correctly pronouncing the word which does not follow the normal 
rules of pronunciation in a given language). Spontaneous speech will be fluent but 
empty and circumlocutory. Semantic dementia is usually associated with severe 
atrophy, and hypometabolism in the temporal lobe, specifically the temporal pole, 
and both the left or right side may be affected [42], giving rise to somewhat different 
symptoms. The second subtype is non-fluent primary progressive aphasia which 
differs from semantic dementia by principally being a speech motor problem rather 
than a language problem [13]. The patient may at first display a pure dysarthria 
underscoring the fact that the disease is a motor problem. Spontaneous speech will 
be forced and effortful. Both language variants may remain relatively isolated in the 
sense that other cognitive functions may stay unaffected, and thus dementia may be 
a misnomer for these conditions. Indeed, patients may have relatively preserved 
abilities regarding carrying out activities of daily living. However, other symptoms 
associated with impaired function of the frontal and temporal lobes may occur.

Case 3
To illustrate the differences between non-fluent primary progressive aphasia 
and semantic dementia, one can imaging asking the patient to name a picture 
of a zebra. A patient with semantic dementia may say, “Well I know it is an 
animal. Does it live in Asia or Africa? I forget. I think it eats grass. It looks 
like another animal which I forgot the name of, but this animal does not have 
stripes.” The patient has clearly lost knowledge of what the name of the zebra 
is, and also knowledge of the zebra (i.e., whether zebras live in Asia or Africa) 
as well as knowledge of horses. Imagine asking a patient with non-fluent pri-
mary progressive aphasia to name the same picture of a zebra. The attempt 
may be as follows: “IIIt is a zzzzee….zzzzzeb…..zzzzeb…ra.” It is clear that 
the patient is aware of the target word zebra, but it is laborious for the patient 
to pronounce the word reflecting the motor speech impairment.

developed an extremely sweet tooth and would at times, eat all the candy she 
could find in the house. At times she would eat without restraint. On several 
occasions, Rachel’s behavior was noticeably different than before. On one 
occasion, when the couple was invited for dinner, Rachel took eight pieces of 
meat, leaving only two pieces for the remaining three guests. When repri-
manded by Ben, she did not acknowledge any wrongdoing and became very 
angry. On another occasion, she told a close friend that her dress was ugly and 
that she smelt. She also made sexual comments to a male friend and told a 
stranger that she was fat and should lose some weight. Eventually, Rachel was 
diagnosed with behavioral variant frontotemporal dementia.
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The pathophysiology of FTD remains less well understood than in for example 
AD. No risk factors apart from genetic risk factors are known. Up to 30% of patients 
with FTD have been reported to have a strong family history with regards to FTD 
underscoring a genetic background for many if not all cases of FTD [43]. 
Nevertheless, only a small number of disease-causing genes are known, and for the 
majority of patients with FTD, a single genetic cause is not found. One of the com-
mon genetic causes of FTD is the hexanucleotide repeat C9ORF72, which may also 
cause amyotrophic lateral sclerosis, and both conditions may co-occur in individual 
patients [44], meaning that physicians caring for patients with FTD should be obser-
vant regarding symptoms suggesting motor-neuron disease.

Lewy Body Dementia and Parkinson’s Disease Dementia
LBD is characterized by both cognitive and non-cognitive symptoms. Delineation 
between LBD and PDD is not straightforward in clinical practice, but a 1-year rule 
has been somewhat arbitrarily adopted in that if cognitive impairment ensues within 
one year of onset of motor symptoms, the patient has LBD. LBD and PDD share 
many features, and many patients with Parkinson’s disease will develop cognitive 
impairment and progress to dementia [45]. It may be that LBD and Parkinson’s 
disease represent different spectra of the same disease.

Visuocognitive impairments are common in LBD, reflecting the primary poste-
rior affection of the brain, such as the occipital lobe and parietal regions [46]. A 
common finding on 18F-FDG-PET, a marker of neuronal metabolism, is hypome-
tabolism of the occipital lobe, adjacent parietal regions, but relative sparing of the 
posterior cingulate gyrus, which lights up as an “island” of preserved metabolism in 
a “sea” of hypometabolism, and is aptly named “cingulate island sign” [47]. The 
origin of the “cingulate island sign” is uncertain but may reflect relative preserva-
tion of the hippocampus and the connections between the hippocampus and the 
posterior cingulate [48]. This is in line with the fact that hippocampal atrophy is not 
as commonly occurring in LBD as in AD and that memory impairments are less 
prominent, whereas deficits in attention are much more common [49]. One impor-
tant caveat is, however, that many patients with LBD harbor pathological deposi-
tions of beta- amyloid, i.e., so-called co-pathology or dual pathology [50]. Cognitive 
fluctuations are often seen in patients with LBD, particularly fluctuations in atten-
tion. Fluctuations may last for seconds, minutes, or hours, where the patients are 
“zoned out,” “not paying attention,” “not there.” This may also be observed during 
the consultation in the outpatient clinic as lapses in attention. It can be very dra-
matic, as reported in some case reports.

Case 4
Eric is 70 years old and has been diagnosed with LBD a year ago. Eric is a 
widower and has lived alone for 3 years. He was first seen by a dementia spe-
cialist about a year ago on the initiative of his two daughters, who had noticed 
changes in Eric’s behavior. At the initial visit at the doctor’s office, Eric’s 
daughters reported changes over the preceding half a year or so, but when 
prompted by the doctor, Eric and his daughters were able to trace the first 
changes to about 2 years prior to the first visit. When asked, Eric reported that 
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Non-motor symptoms include an array of symptoms and may be prominent and 
burdensome. Parkinsonism (bradykinesia, rigidity, tremor, postural instability) is 
almost always present. Visual hallucinations may be very prominent and extremely 
burdensome for the patient. Earlier findings indicated that visual hallucinations 
were often complex with the presence of family members in a tableau-type setting 
and not bothersome for the patient. However, this is rarely the case. More often, 
patients report seeing persons or animals, and a substantial number of persons report 
seeing shadows at the edge of the periphery of the visual field. REM-sleep behavior 
disorder is also common in which the patient “acts out” dreams and will develop 
aberrant motor activity during sleep, e.g., in the form of kicking or hitting the bed 
partner (if spouses do not share bedrooms, ask whether this is due to motor unrest 
during sleep), falling out of bed or waking with very ruffled bedsheets. Anosmia and 
autonomic symptoms may also be present [10]. Non-motor symptoms (excluding 
parkinsonism) may precede cognitive impairment for many years, e.g., REM-sleep 
behavior disorder or anosmia. Patients may not volunteer information about these 
symptoms, and it is therefore important to ask specifically about the symptoms. As 
is the case with Parkinson’s disease, LBD is considered an alpha-synucleinopathy 
with involvement of cortical areas as well as the brainstem and substantia nigra.

Vascular Dementia
VaD is not a single disease but rather several different conditions that share the com-
monality that vascular lesions are the main cause of the dementia syndrome. Due to 
the plethora of vascular lesions which may give rise to VaD, the term vascular cog-
nitive impairment has also been proposed encompassing all etiologies as well as the 
MCI and dementia stages [12].

he and his late wife had not shared a bed for the last 5 year prior to her passing 
3  years ago because Eric had developed “very uneasy sleeping” where he 
would thrash about in bed hitting his late wife. On a few occasions, he had 
fallen out of bed. Often in the morning, the bed sheets would be in complete 
disarray. When asked, Eric also reported the loss of smell for the last 10 years. 
Memory was not as impaired, but he would often lose focus, and he had 
visuospatial impairment. Eric also reported seeing shadows of passing figures 
in his peripheral vision. Fine motor skills had diminished, and he had devel-
oped a resting tremor. About half a year after the diagnosis, Eric started to 
complain about persons coming into his apartment unannounced. Sometimes 
they would sit on his sofa or wander around the home. He would ask them to 
leave but to no avail. It made Eric very uneasy, and he did not like being in his 
apartment. This led him to wander the streets for hours at a time. About 3 
months ago, Eric was admitted to the hospital on the initiative of the profes-
sional carer, who had noticed that Eric would at times “zone out” and not be 
fully responsive. An EEG was performed, as were other investigations, but an 
experienced dementia expert recognized that these were cognitive fluctua-
tions, as was confirmed by Eric’s daughters by the information that “zoning 
out” was a “habit” that Eric had developed.
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Vascular lesions are common in populations with neurodegenerative diseases, 
especially in patients with AD [51], perhaps due to shared risk factors such as 
hypertension and diabetes. A diagnosis of VaD should be reserved for those patients 
where the main reason for dementia is vascular lesions and not simply a co- 
occurrence with other pathology. In patients where e.g. vascular and AD pathology 
are believed to contribute equally to the symptoms, a diagnosis of mixed dementia 
may be appropriate.

VaD may be classified by various characteristics. A common classification is 
whether the vascular lesions are due to small vessel or large vessel disease as this 
classification encompasses most patients and since pathology and clinical features 
generally align. In patients with small vessel disease, the disease trajectory may 
mirror that of neurodegenerative diseases with an insidious onset and being slowly 
progressive. Another presentation is a more stepwise progression [52]. This step-
wise progression is usually associated with multiple infarcts. Another very common 
neuropathological lesion visible on structural scans are vascular white matter lesions 
(also termed leukoaraiosis) [53]. Microbleeds and enlarged perivascular spaces may 
also contribute, as may micro strokes, although the latter are usually only visible on 
ultra-high field MRI [54]. A stepwise progression may also be superimposed on a 
more generally downwards disease trajectory, reflecting a mixture of the two. 
Patients usually display a subcortical cognitive profile with executive dysfunction, 
attentional deficits, and reduced mental speed. Non-cognitive symptoms may 
include urge incontinence and depression as well as other symptoms and signs of 
stroke (e.g., slight hemiparesis or facial palsy, extensive plantar reflexes) [55]. In 
large vessel disease, the dementia syndrome usually develops more sudden after a 
more catastrophic event such as stroke (e.g., occlusion of the middle cerebral artery 
resulting in a media infarct) or hemorrhage including subarachnoid hemorrhage. 
Cognitive impairments may first become noticeable in the months following such 
events, as other symptoms may overshadow them.

Case 5
Mary-Beth is 83 years old and lives with her husband, George, 80. Mary-Beth 
has hypertension, type 2 diabetes, is slightly overweight (body mass index 
27.5), and smoked 20 cigarettes a day until she was 70 years. Mary-Beth has 
trouble walking and uses a walking aid. She has also become increasingly 
forgetful. Before, she used to cook, but now George has taken over, and they 
live mostly on TV dinners. Mary-Beth has been referred to a dementia spe-
cialist by her GP. MMSE is 23, and ADL is affected. On questioning, Mary- 
Beth reports a history of urge incontinence for about 3  years. Moreover, 
Mary-Beth reports being sad and not very happy. She feels her energy levels 
are low, and she rarely looks forward to anything anymore. Sleep is disturbed 
as she has difficulties falling asleep. On examination, the gait is unsteady, and 
reflexes on the left side are brisk with an extensive plantar response. An MRI 
is performed revealing leukoaraiosis (Fazekas grade 3) and 2 lacunar infarcts 
on the right side (one in the thalamus). Mary-Beth is diagnosed with subcor-
tical VaD.
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As risk factors are shared between small vessel and large vessel disease, it is not 
surprising that the two may co-occur. Further, as strokes may occur in all brain 
regions, there may be great variability in symptoms. Stroke in some areas of the 
brain is however more likely to cause cognitive impairment in isolation such as 
strokes in the thalamus (so-called strategic infarcts) [56]. The existence of VaD 
underscores the importance of vascular care in patients with dementia, not only VaD 
patients, but also others, as the development of vascular pathology is likely to 
worsen cognitive impairment.

 Other Causes of Dementia
A number of less common neurodegenerative disorders where cognitive impairment 
is often prominent but usually co-occur with motor manifestations also deserves 
mention. These include progressive supranuclear palsy, corticobasal degeneration, 
and multi-system atrophy. Spongiform encephalopathies of which Creutzfeldt- 
Jakob disease is the most common may manifest as an isolated rapidly progressive 
dementia disorder, but motor manifestations often develop prior to or in the months 
after cognitive impairment has become apparent [57]. We kindly refer the reader to 
other textbooks for further reading on these conditions.

A common clinical observation is patients with a phenotype congruent with AD, 
but not harboring beta-amyloid. These may sometimes be referred to as suspected 
non-Alzheimer pathology. Other less well-studied entities are primary age-related 
tauopathy (which some argue is a naturally occurring condition in aging), Limbic- 
predominant age-related TDP-43 encephalopathy (which may present with an 
Alzheimer-like phenotype) [15] and chronic traumatic encephalopathy associated 
with repeated minor head traumas (e.g., in boxers or combat soldiers) [58].

 Conclusion

Dementia is a syndrome that may be caused by many different neurodegenerative 
diseases, but a handful underlie the majority of cases. These include AD, FTD, and 
LBD, as well as VaD, which, strictly speaking, is not a neurodegenerative disease. 
The disorders share commonalities in terms of disease course, but knowledge of the 
specific diseases is important. Dementia is a condition that affects almost all aspects 
of a patients’ life as well as caregivers. Physicians will almost invariably come to 
manage patients with dementia, and therefore knowledge about dementia is impor-
tant across specialties and settings.
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Abbreviation

AE Alzheimer Europe

 Introduction

It is estimated that approximately nine million people in Europe have dementia [1]. 
Although the main symptoms of dementia are cognitive, dementia can affect all 
aspects of a person’s life and their relationships with others. Each person is unique 
and may experience dementia in a different way. The symptoms that a person expe-
riences may also differ depending on the type of dementia. With appropriate sup-
port, many people with dementia can live a good life.

Diagnosis is a key aspect of the management of dementia, in particular the way 
people affected by dementia (e.g. the patient and the carer) experience it. In addi-
tion, to ensure that people with dementia can carry on with their activities and live 
independently for as long as possible, appropriate and timely support should be 
provided to the patient and their family. This includes pharmacological as well as 
psycho-social treatments and interventions, as well as a supportive environment 
(e.g. inclusive communities where there is awareness and understanding of demen-
tia, and patients with dementia feel safe and enabled to engage). In this chapter, we 
provide a brief overview of key issues related to timely diagnosis, disclosure of the 
diagnosis and care and support, followed for each topic by a reflection on the 
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current situation, drawing on the findings of existing surveys carried out by 
Alzheimer Europe (AE) and with supporting commentaries from people with 
dementia.

 Timely Diagnosis

 Key Issues

A diagnosis can allow people to plan better for their future and to start treatments/
interventions. It may help them to understand the condition better and to find ways 
of coping with the disease. Some patients with dementia and carers have described 
certain practical and psychological benefits of being diagnosed, such as putting an 
end to uncertainties and enabling them to access relevant support and care. Potential 
negative consequences of diagnosis include feeling distressed or experiencing 
stigma. “Therapeutic nihilism” may interfere with the diagnosis of dementia. This 
involves the belief held by some healthcare professionals that it is pointless to diag-
nose dementia as there is no treatment, a risk of stigma and as they feel they have 
nothing to offer [2–4].

Access to an early or timely diagnosis of dementia has become a policy and 
practice imperative [5], but the terms “early” and “timely” are often used inter-
changeably [6]. However, “timely” refers to a diagnosis that is made at the right 
time for a particular person, whereas “early” focuses on a diagnosis that is made 
early (i.e. in the chronological sense) [7]. According to Woods et  al. [8, p.  321] 
timely diagnoses “prevent crises, facilitate adjustment and provide access to treat-
ments and support.” In most cases, an early diagnosis is also considered a timely 
diagnosis but in keeping with a person-centred approach, timely diagnosis is not 
linked to a particular disease stage but to its potential benefit to the individual patient 
[7]. It is therefore a very personal matter and raises the issue of whether and how to 
communicate a diagnosis of dementia, which is addressed in section “Disclosure of 
the diagnosis.”

The underlying processes which result in dementia usually build up over several 
years, and it may take weeks, months or even years for a diagnosis to be made. 
Current research trends are moving in the direction of early, pre-clinical indicators 
of the pathological processes leading to, and underlying dementia. Indeed, the 
National Council on Ageing, Alzheimer’s Association and the International Working 
Group promote the use of pre-clinical/asymptomatic biomarkers as accurate diag-
nostic tests, but as Rosin et  al. [9] point out, this is primarily within a research 
framework, and more work is needed before they are incorporated into clinical prac-
tice. A key issue in relation to the management of dementia is therefore to agree on 
when the diagnostic procedure starts and how information that may be available 
about the risk of developing dementia is communicated to patients.

Another issue is that of equity. All citizens of Europe should have the opportu-
nity to receive information about their risk status and to receive a timely diagnosis 
of dementia. This is currently not the case. In some countries, diagnosis and the 
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detection of risk factors are fairly advanced. In others, people struggle to obtain a 
diagnosis at all, do not benefit from the latest scientific advances in diagnosis and/
or are assessed using tools and instruments that are not suited to their needs and 
have not been validated on people with their characteristics (e.g. for many people 
from minority ethnic groups) [10]. This means that people do not all have access to 
the same potential benefits, including appropriate treatment and support and taking 
part in research. Such discrimination may be linked to a range of factors (e.g. atti-
tudes of healthcare professionals, stigma, lack of resources, assumptions about the 
value of diagnosis, lack of training, etc.). There is still much to be done in order to 
achieve equity with regard to the diagnosis of dementia in Europe.

 Practice and Perspectives

Currently, in Europe, many people affected by dementia still feel that diagnosis 
takes too long or is made too late. In a survey that AE carried out in 2006 in six 
European countries [11], carers reported that it had taken on average, 2 years and 2 
months to get a diagnosis of dementia (i.e. from first symptoms to diagnosis). In 
addition, the survey also revealed important differences between countries, as carers 
in Germany reported on average 10 months to get a diagnosis whereas carers in the 
UK who had experienced a much longer timeframe (32 months on average). In a 
similar survey carried out in 2018, over a decade later [12], and involving 1409 car-
ers in five European countries, carers reported an average length of time of 2.1 years 
between problems being noticed and the diagnosis being made, with the shorter 
times reported in the Czech Republic (1.6 years) and the longest in the Netherlands 
(2.6 years). These two surveys conducted a decade apart, showed that the length of 
time elapsing between the patient with dementia or carer noticing problems and a 
diagnosis being made had pretty much stayed the same.

The second survey [12] also showed that it often took more than 1 year for peo-
ple to seek help since the first symptoms are noticed and that the decision to seek 
help is more likely to be made by a family member (64% in the AE survey) or in 
some cases, jointly by the patient with dementia and a family member (27%) (but 
only in 4% of the cases by the patient on his/her own). The quote below from a 
member of AE’s European Working Group of People with Dementia (EWGPWD) 
refers to this time prior to diagnosis when first symptoms may be noticed but the 
patient often cannot make sense of them:

My diagnosis came after a number of years of wondering what was wrong with me. At work 
the in-tray was not moving, I found myself at a Board meeting struggling for words. I 
thought I was losing my mind. (Helen Rochford-Brennan, Ireland)

Other important aspects include the stage of dementia at the time of diagnosis, 
and the perceived “timeliness” of the diagnosis. In the 2018 AE survey [12], 40% of 
people had been diagnosed at moderate or advanced stages of dementia and over 
half of the carers felt that the diagnosis should have been made earlier. Carers of 
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people diagnosed at later stages tended to report more often that the diagnosis 
should have been made earlier and vice versa; when people with dementia had been 
diagnosed at a milder stage, carers tended to identify this as “the right time” for 
diagnosis. Still, more than a third of the people diagnosed at a mild stage would 
have preferred an earlier diagnosis.

The most frequent reasons mentioned by the carers in the survey for the late 
diagnosis were related to the carer’s lack of awareness of dementia, the patient 
refusing to seek help, and the attitudes of the doctor (e.g. not considering that any-
thing was wrong, or that it was worthwhile pursuing diagnosis). Also, waiting lists 
or long time needed for referral or assessments were highlighted as reasons for the 
delay. The excerpts below from two members of the EWGPWD provide examples 
of additional challenges and reasons for the delay of diagnosis experienced by peo-
ple with dementia who are diagnosed before the age of 60 or with a less common 
form of dementia:

Many people know of Alzheimer’s disease only as disease of older people, and only of the 
last stage of the disease. They don’t know about the different stages of the disease and that 
this disease can affect younger people. (Nina Baláčková, Czech Republic)

I received a diagnosis of Frontotemporal dementia (FTD) at the age of 52 (…) Before the 
diagnosis of FTD I was diagnosed with depression. This is not unusual for people with 
dementia. Also, FTD is very rare in Finland and this made the diagnosis even more difficult 
(…) Several doctors were taking care of me, but they did not talk enough to each other. No 
one seemed to know what was happening to me. (..) (Petri Lampinen, Finland)

 Disclosure of the Diagnosis

 Key Issues

The potential benefits of a timely diagnosis are largely dependent on disclosure of 
the diagnosis, which is also linked to the ethical principle of autonomy. Some carers 
do not want the patient with dementia to be informed [13–15]. However, three 
recent systematic literature reviews of the diagnosis of dementia all report that the 
majority of people with and without cognitive impairment, within the primary care 
context as well as in memory clinics, prefer to be informed of a possible diagnosis 
of dementia [16–18]. Nevertheless, some people do not want to know and state this 
very clearly [19]. The right not to know is equally important, and for this to be a 
genuine choice, people need to understand fully what such a diagnosis means and 
hence what the implications of a diagnosis might be for them.

The practice of disclosing the diagnosis to carers and not to people with demen-
tia used to be quite common [20]. Informing relatives of a diagnosis of dementia, 
but not the person who has dementia, could be considered as a failure to respect the 
autonomy and right of the latter to privacy and as breaching medical professionals’ 
obligations with regard to confidentiality. It could be considered as running counter 
to the principles of beneficence and non-maleficence, although in some cases, 
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disclosure to relatives may be considered justifiable (e.g. to ensure the care of a 
patient with very advanced dementia), provided that the patient had not clearly 
stated that certain people should not be informed. Disclosing the diagnosis solely to 
relatives makes them responsible for informing the patient even though they may 
lack the necessary information, understanding of the condition or skills to be able to 
carry out this task effectively and might not even be in favour of sharing the 
diagnosis.

Medical professionals should not inform carers of the diagnosis simply to avoid 
personal responsibility for disclosure of the diagnosis to the patient with dementia. 
Responsibility for the disclosure of the diagnosis must be clear and transparent. It 
should not be left to hazard or assumed to have been addressed by relatives and 
close friends of the person with dementia. People with dementia have a legal right 
to be informed (even if they choose not to be informed) and it should be documented 
whether and by whom the diagnosis was communicated. However, it should not be 
assumed that because someone has a diagnosis, they necessarily accept it or want to 
talk about having Alzheimer’s disease, for example. Some people may be aware of 
their diagnosis but prefer to refer to the condition by a different name (e.g. prefer-
ring to talk about having “memory problems”) [21].

Bailey, Dooley and McCabe [22] emphasise the need for doctors to tailor com-
munication of the diagnosis to their patients’ preferences and awareness, to consider 
which information can be discussed in the presence of carers and to create the right 
balance between honesty and hope when discussing prognosis and medication, 
bearing in mind how the cognitive impairment affects understanding. They point out 
that misunderstandings may limit the opportunities that people with dementia have 
to take an active role in decision making and hence in exercising their legal capacity, 
otherwise offered by timely diagnosis. According to Bailey et al. [22], disclosure is 
a delicate, complex and nuanced task, which can also be emotionally challenging, 
and for which many healthcare professionals would benefit from training and 
supervision.

It is considered unethical and illegal to treat or involve people in research who 
have not given informed consent (i.e. have not consented after having been provided 
with information that is suited to their ability to understand and that they have 
understood). With diagnosis, the same principle should apply. It might be argued 
that with diagnosis, there is no decision to be made and no issue of interference with 
a person’s physical integrity. However, a diagnosis can be life changing and affect a 
whole range of future decisions, not least deciding whether to consent to symptom-
atic treatment that might be proposed. Clarity, precision, sensitivity and an under-
standing of people’s current understanding of dementia are needed when informing 
people of a diagnosis. More research is needed into the psychological, emotional 
and social impact of receiving information about AD at all stages along the contin-
uum (linked to pre-clinical, including at-risk status, prodromal AD or MCI due to 
AD and AD dementia).

Recent changes in the conceptualisation of Alzheimer’s disease necessitate care 
and attention by healthcare professionals and researchers using such terms. 
Increasingly, laypeople have access to information on the Internet about dementia 
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research where the use of the term “Alzheimer’s disease” by professionals and aca-
demics does not necessarily correspond to their everyday use and understanding of 
that term. The use of euphemisms or non-medical terms by doctors to help patients 
understand diagnoses of dementia [23, 24] may further muddy the waters. Papers on 
the conceptual framework and lexicon (e.g. [25, 26]) are important for healthcare 
professionals and academics in clarifying conceptual changes and the accompany-
ing terminology, but at the level of actual diagnosis and in society in general, it is 
important to address broader perceptions and understandings of disease, health and 
risk, the boundaries between the two and the implications of these for people’s lives.

Additional attention is needed when discussing dementia and disclosing a diag-
nosis of dementia to people from minority ethnic groups, many of whom (but by no 
means all) may have limited knowledge of the national language, lower levels of 
education and different beliefs about the origin and nature of dementia (Alzheimer 
Europe 2018). In some ethnic communities, there is no word for dementia in every-
day language and dementia is not seen as a medical condition. This has implications 
for preventive measures, diagnosis of dementia, disclosure of that diagnosis and 
subsequent access to care and support.

 Practices and Perspectives

 Disclosure and Quality
The AE 2018 survey [12] indicated that, although disclosing the diagnosis to the 
patient with dementia may have become a common practice in many countries, this 
is still not the case everywhere. People living in some countries may be less likely 
than others of being informed of their diagnosis. In the AE survey, whilst 99% of 
people living in Finland had been told their diagnosis, 59% of the Italian carers 
stated that the patient had not been informed of the diagnosis.

Overall, the reasons for not informing the patient with dementia included: the 
belief that they would not understand or were not aware, not wanting to upset them, 
or that the family thought it unnecessary, or the doctor had advised against telling 
the patient. In only a small proportion of cases (10%) had the decision to not inform 
been based on the expressed wish of the patient not to know.

The reasons for nondisclosure fell into four main categories: not wishing to upset 
the person, the person would not understand or was not aware, the family thought it 
unnecessary, and the doctor advised against telling the person.

Half of the carers stated that the patient with dementia had not been consulted in 
advance about who they would like to be present when the diagnosis would be dis-
closed. A carer had been present in the meeting where the diagnosis had been dis-
closed in 89% of the cases. Although in only a small proportion the carer had not 
been present during the disclosure, the following quote from a member of the 
EWGPWG highlights the relevance of this topic:

A psychologist that I’d never met before was called in and she said “I’m sorry to tell you 
the scan has shown vascular dementia” (…) Nobody should be told they’ve got a serious 
illness alone (Carol Hargreaves, UK).
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When the diagnosis was communicated, the experience of the carers in the sur-
vey tended to be quite positive, and many felt satisfied with the way diagnosis was 
communicated (i.e. 73% of the carers felt the doctor was well prepared and clear, 
and 62% felt the doctor had established a good relationship with the patient with 
dementia and the carer). Issues to improve in the disclosure to the carers, including 
the length of the meeting and opportunities for asking questions without the patient 
being present. There was also room for improvement in the disclosure to the patient 
with dementia as 28% of the carers thought the patient had not understood the diag-
nosis, and one in five stated that, during the meeting, the doctor had spoken mainly 
to them (rather than to the patient with dementia).

 Reactions to Diagnosis
Some common reactions to the diagnosis are worry, uncertainty and sadness. In the 
2018 AE survey [12], at the time of diagnosis, 74% of carers and around 30% of 
people with dementia felt worried about the future, and several were uncertain about 
the implications of the diagnosis. Over time, whilst many carers still felt worried 
about the future, acceptance was also very often reported. Feelings of sadness 
seemed common in both people with dementia and carers at the time of diagnosis 
and over time.

The results of the AE survey also suggested that the way the patient reacts to 
diagnosis may be linked to the timeliness of the diagnosis and the quality of the 
disclosure [6]. Carers who felt the diagnosis was not timely were more likely to 
report negative emotions and worries about the future at the time of diagnosis and 4 
years later [6]. On the other hand, the survey also showed that a higher quality of 
diagnosis-sharing was associated with lower sadness and depression, despair, and 
greater acceptance and reassurance, both immediately after diagnosis and some 
time afterwards [6].

 Sharing the Diagnosis with Others and Perceptions 
of Their Community
The decision to share the diagnosis with others is very important, as this may be an 
important step towards integrating dementia into the person’s life. In the AE survey, 
only 2% of the carers said that no one else knew about the diagnosis. The people 
with whom carers had more often shared the diagnosis with were family members 
and, to a lesser extent, friends and neighbours. However, as the quote from a mem-
ber of the EWGPWD describes below, telling people, even the closest ones is not 
always easy,

After meeting with the doctor, I had to drive home over 60 miles and wondered how I was 
going to tell my husband and son (Helen Rochford-Brennan, Ireland)

The diagnosis was more rarely shared with other members of the community, such 
as members of clubs/churches attended by the person with dementia or local 
shopkeepers.
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Overall, 38% did not agree with the statement about people in their community 
being aware of dementia; however nearly 60% felt that the patient with dementia 
was valued and respected by other people and continued to have an important role 
in his/her family and 44% felt that the patient was still part of their local community.

The quote below from a member of the EWGPWD describes the relevance, from 
the perspective of this person with dementia, of sharing the diagnosis with others 
and feeling included and part of the community where he lives,

I was diagnosed with vascular dementia in 2010. (…) From early on it has been important 
for me to make other people aware of my situation. Whether I have lived in a large or small 
community my experience is that being open about my situation has made everyday life 
easier. People around me are accommodating and I feel included. Although my contribu-
tions may be somewhat limited at times, I experience that I still have a role to play and 
something to give, practically or in discussions and meetings. (Alv Orheim, Norway)

It is important also to consider, as in the examples provided by members of the 
EWGPWD below, that in some cases, people with dementia may feel that their 
freedom or their role in the family or in society may be restricted (e.g. not being 
allowed to do things on their own, not being asked or making decisions on their 
behalf, etc.)

Two years after the diagnosis I had to return my driving license based on neuropsychologi-
cal tests. I had been driving since I was 18 and it felt like I was deprived of my human rights. 
(Raoul Grönqvist, Finland)

In the early days of my diagnosis, I jokingly said ‘I’m not ready to give up my credit card 
just yet’. I said this because we know too often that a dementia diagnosis can mean a person 
is denied basic rights like the right to manage their own finance or the freedom to travel 
(Helen Rochford-Brennan, Ireland).

 Care and Support

 Key Issues

Receiving a timely diagnosis of dementia ideally opens the door to support, care and 
symptomatic treatment. Unfortunately, there are regional and national differences 
with regard to the availability of and access to post-diagnostic support. Sometimes, 
support is unavailable, too expensive, not suited to a person’s needs or they are not 
entitled to it (e.g. if it is means tested, prioritised for people at a certain stage of 
dementia or restricted to certain age groups).

Where care or support is simply lacking, it could be asked whether this is linked 
to the lower value and priority attributed to older people, people with disabilities or 
people with mental health conditions (depending on how dementia is perceived in 
different societies), and thus a reflection of stigma. Stigma, linked to having the 
condition, or in some minority ethnic groups linked to whole families (based on the 
belief that dementia is a punishment or test from God), may also interfere with 
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people’s readiness to use available services because doing so would mean being 
associated with the condition and other people knowing about it. This issue also 
applies to seeking a diagnosis.

Other barriers to seeking post-diagnostic support and care include, amongst oth-
ers, a distrust of healthcare professionals and the feeling that outside help would not 
be appropriate or is not yet needed. In some cases, people are not aware of available 
services or have difficulty navigating the complex healthcare system to benefit from 
them. Such barriers may be particularly common amongst, but in no way limited to, 
people from minority ethnic groups, especially those who have difficulties with the 
national language or who have experienced discrimination and prejudice in the past 
within the healthcare system [10]. Information about care and support needs to be 
communicated in different languages, in culturally appropriate places, by trusted 
members of the community and not solely in written form (so that people who have 
language or literacy problems, or visual impairments, can also benefit from such 
information).

This is a matter of equity in the provision of care and support, which applies to 
everyone. Particular groups of people risk discrimination and exclusion in the con-
text of care and support not because of personal characteristics but because of his-
toric, economic, political and social factors which result in the care and support 
available being less suited to their needs and preferences. The principles and prac-
tice of person-centred care and reasonable accommodation1 should help ensure that 
care and support are provided which corresponds to each person’s needs and prefer-
ences, and that they are involved in defining what these are. In keeping with the 
right to exercise their legal capacity, a full discussion about needs and preferences 
requires that people with dementia are informed of their diagnosis, understand the 
personal implications of it, and that they have the opportunity to benefit from shared 
or supported decision making if they so wish.

 Practices and Perspectives

 Information Received
Access to high-quality information at the time of diagnosis and over the course of 
the disease is essential for helping the individual adjust to dementia and to facilitate 
access to adequate support and services. The surveys carried out by AE in 2006 and 
2018 [11, 12] suggested that some people with dementia and carers may not receive 
any information at the time of diagnosis. Although the surveys were conducted a 
decade apart, in both cases, 19% of the carers participating in the surveys reported 
that they had not received any information at the time of diagnosis. The following 
quote from a carer of a member of the EWGPWD describes this in a very power-
ful manner:

1 Principle in the Convention on the Rights of Persons with Disabilities (2006), which states that 
reasonable adaptations should be made to ensure that people with disabilities enjoy the same rights 
and opportunities as other members of society.

2 Diagnosis and Support of Patients with Dementia: A Patient Perspective…



28

We were given the diagnosis, passed a few leaflets, and sent home. The silence was deafen-
ing. We didn’t know who to turn to or where to go for information, for help, for solace. We 
each hit the internet separately, not wanting to upset the other, especially with what Dr 
Google told us. We had no hope (Jayne Goodrick, UK)

In the cases where information was provided, carers felt somewhat satisfied with 
the quality of the information received (i.e. 3.5 on average on a scale from 1 to 5). 
This information was most often related to the medical aspects of dementia (e.g. 
drug treatments, dementia and disease progression). Only around a quarter of the 
carers had received information on available services, support groups and healthy 
lifestyles. In all cases, the patient with dementia was less likely to receive informa-
tion than the carer. Information about taking part in research was the type of infor-
mation which fewest carers received. Topics, where carers would have appreciated 
further information, included practical advice about coping and living well with 
dementia, available services and disease progression. Other areas that were often 
neglected were information on care allowances, legal rights/issues and existing help 
and support groups.

The findings of the AE survey [12] also suggested that there were important dif-
ferences in the type of information provided by country. For example the informa-
tion received at the time of diagnosis in Italy and the Czech Republic tended to 
focus on medical aspects, whereas in the Netherlands, Finland and Scotland, carers 
were more often informed about Alzheimer’s associations and available help/sup-
port groups.

In addition to the information received at the time of diagnosis, people affected 
by dementia often wish to keep up-to-date with issues related to dementia in order 
to better manage the disease. In the AE survey, the most popular sources of informa-
tion were the Internet and Alzheimer’s associations—with around two-thirds of the 
carers reporting these were the main sources of information used in their daily lives.

 Care and Support
In the AE survey [12], the services which most carers were offered and which they 
used in the 6 months following diagnosis were contact with a named person or ser-
vice (“case-manager” for signposting to services), day care and assessment of the 
needs of the patient with dementia. The information for which more carers took 
action included starting a drug treatment, arrangements for the management of the 
finances of the patient with dementia in the future and joining an Alzheimer 
association.

Services not offered but which carers would have liked to use included: assess-
ment of needs, counselling/emotional support, education about living with dementia 
and memory training for the patient with dementia. The quote below from a member 
of the EWGPWD exemplifies the importance of receiving adequate support and 
interventions:

My diagnosis led me to cognitive rehabilitation therapy, research through Trinity College 
and the Irish Dementia Working Group. (Helen Rochford-Brennan, Ireland)
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 Conclusions

There is widescale agreement about the importance of a timely diagnosis of demen-
tia, but further work is still needed to address factors affecting the readiness to seek 
diagnosis, such as stigma, the normalisation of dementia, linguistic barriers, lack of 
health literacy and the belief that nothing can be done. Improvements are also 
needed with regard to disclosure and the provision of appropriate support and care 
following diagnosis. In the last decade, despite medical progress and better diagnos-
tic procedures, as well as several national dementia strategies addressing the topic 
of diagnosis, there seems to be a lack of progress with regard to disclosure of the 
diagnosis to people with dementia. There is also an important gap in terms of equity 
and access to good quality post-diagnostic services and support across Europe. This 
is often even more challenging for people from minority ethnic groups. As 
Alzheimer’s disease has been reconceptualised as a spectrum, careful attention 
needs to be paid during diagnosis as to how terms such as MCI, prodromal AD or 
AD dementia may be understood by patients.

Every person with dementia should have the opportunity to be informed about 
their diagnosis and the right not to be informed. People should be given the oppor-
tunity to be accompanied, if they so wish, by a relative, friend or person of their 
choice when being informed of the diagnosis. This should be communicated in a 
way that is clear and adapted to each person’s needs, including written information 
and signposting about services and support. A diagnosis of dementia should be per-
ceived as a process rather than a one-off exchange of information and should be 
followed by post-diagnostic support within a framework of advanced care planning.
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3Diagnostic Evaluation of Dementia
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 Introduction

Dementia is an umbrella term, describing symptoms, consisting of cognitive decline 
that is severe enough to cause functional deficits. In almost all patients, dementia is 
associated with behavioral and personality changes. A patient with dementia 
depends on his or her caregiver to compensate for the functional deficits that affect 
activities of daily living (ADL). A dementia diagnosis does not imply an etiological 
diagnosis. Indeed, several brain disorders can cause dementia-like Alzheimer’s dis-
ease (AD), vascular dementia (VaD), dementia with Lewy bodies (DLB), fronto-
temporal dementia (FTD), etc. Many patients have mixed causes, like, e.g., AD with 
cerebrovascular disease or DLB associated with AD co-pathology.

During the past decade, research has significantly improved the accuracy of an 
etiological dementia diagnosis. As AD is the most frequent cause of dementia, 
affecting up to 60–70% of dementia cases and exponentially increasing in 
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prevalence with age, most research has been performed with regard to improved 
early and differential diagnosis of AD.

 Biomarker-Based Diagnosis of Alzheimer’s Disease (AD)

The clinical diagnosis of AD was previously often based on the criteria from the 
National Institute of Neurological and Communicative Disorders and Stroke—
Alzheimer’s Disease and Related Disorders Association (NINCDS-ADRDA), orig-
inating from 1984 [1]. These criteria are based on the exclusion of other systemic 
and brain disorders that could account for cognitive deterioration and are confined 
to the dementia stage, at best resulting in a diagnosis of probable AD. A clinical 
diagnosis of probable AD achieves an average sensitivity and specificity of 81% and 
70%, respectively [2]. A promising tool to increase the diagnostic accuracy of AD 
is the use of biomarkers that reflect the neuropathology of the disease.

Jack et al. [3] have modeled the biomarker changes across the continuum of AD 
in 2010. Since then, the model has been adapted several times [4], but its basis 
remained unchanged (Fig. 3.1). The last curve represents clinical function or activi-
ties of daily living. If functional deficits occur, a patient converts from mild cogni-
tive impairment (MCI) to dementia due to AD. It is preceded by cognitive deficits, 
as objectified by a full neuropsychological examination. Cognitive deficits will 
appear as from the MCI stage on. Brain structure changes or brain atrophy result 
from neuronal degeneration and can be quantified by means of a brain magnetic 
resonance imaging (MRI) scan or a computerized tomography (CT) scan of the 
brain. Brain atrophy is preceded by functional changes in the brain that can be 
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visualized through an 18-fluorodeoxyglucose (FDG) positron emission tomography 
(PET) scan. Functional changes are linked to neuronal injury and tau pathology, as 
can be analyzed in the cerebrospinal fluid (CSF). The first biomarker change con-
sists of the abnormal processing of the β-amyloid peptide (Aβ), leading to the for-
mation of amyloid plaques in the brain. The Aβ status can be determined through 
CSF analyses or by means of a PET scan. As the first amyloid plaques occur 
10–20 years before symptom onset, Aβ is the earliest detectable biomarker change. 
This provides researchers an exceptional window for early diagnosis, future treat-
ment, and prevention strategies.

Biomarker-based diagnosis has been introduced in daily clinical practice [5]. 
Biomarkers should always be interpreted as a panel, rather than individually, and in 
the light of the model of biomarker changes (Fig. 3.1). Moreover, biomarker changes 
should always be interpreted in the clinical context. Whereas hippocampal atrophy 
on a brain MRI scan is a rather unspecific finding in the elderly, it is suggestive of 
AD in the case of a patient with amnestic MCI who suffers from episodic memory 
problems. On the other hand, e.g., in case of differential diagnostic doubt between 
AD and FTD, the absence of hippocampal atrophy is supportive for ruling out AD 
[6]. This also implies that a search for (AD) biomarkers without having a clinical 
context is not done. E.g., analyzing the core AD CSF biomarkers in an asymptom-
atic individual is not part of daily clinical practice [5].

 Timely Diagnosis of Dementia

Although AD and related disorders are still incurable, several treatment options 
exist [7]. Depending on the symptomatology and the needs of the patient and his/her 
surroundings, treatments might have beneficial effects on quality of life and can 
significantly delay nursing home placement, which is a wish of many patients. E.g., 
psycho-social education and early recognition and (non-)pharmacological treat-
ment of behavioral changes like diurnal rhythm disturbances, depression, or agita-
tion, and aggressiveness can significantly improve the quality of life of both patient 
and caregiver and thereby delay nursing home placement. Therefore, opting out a 
diagnostic work-up, will also limit the possible treatment options. Even symptom-
atic treatment options can have beneficial effects on quality of life, and the currently 
available treatment options are not solely pharmacological.

Do we need an early, biomarker-based diagnosis in every patient with cognitive 
deterioration? As long as no disease-modifying treatment options are available, it 
remains an option not to refer a patient to a memory clinic for an etiological 
(biomarker- based) diagnosis. As long as a patient has the intellectual capacity to 
take decisions, it is her/his right to refuse a diagnostic work-up that might lead to a 
diagnosis of an incurable disease like AD [8, 9]. In addition, how early a diagnosis 
should be made (e.g., in the MCI versus dementia stage of AD) primarily depends 
on the will of the patient. If a patient wants an early diagnosis in the MCI phase of 
AD in order to be able to take decisions with regard to his or her future (e.g., living 
will or advanced directives with regard to medical treatments), an early referral to a 
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memory clinic is needed. On the other hand, if a patient at an advanced age is in a 
nursing home and has no troublesome symptoms, an etiological diagnosis will 
probably have no to very little therapeutic consequences.

The primary care physician is best placed to refer a patient with cognitive and/or 
behavioral signs and symptoms to a memory clinic for a diagnostic work-up, based 
on the wishes and needs of patient and caregiver and after discussing the possible 
options [10].

In what follows, the diagnostic steps are described, following a logical stepwise 
paradigm.

 History Taking

 Introduction

As the clinical picture of diseases causing cognitive impairment is often dominated 
by (or even limited to) cognitive decline and changes of behavior and/or personality, 
careful history taking is the cornerstone of the diagnostic evaluation. The clinician 
should aim to use clear, practical questions with a limited scope, adjusted to the 
patient’s level of education and social context. General questions such as “How are 
you doing?” of “What can I do for you?” can obviously serve as polite conversation 
starters but rarely identify all the aspects involved in cognitive disorders.

The history taking should be driven by the standard clinical diagnostic criteria 
for dementia (see Chap. 1 for an overview of the most common diagnostic criteria). 
Corner stone of the history talking based on these diagnostic criteria is that there 
should be evidence of concern about a change in cognition or behavior, in compari-
son with the person’s previous level [11]. This concern can be obtained from the 
patient, from an informant who knows the patient well, or from a skilled clinician 
observing the patient. Based on the diagnostic criteria, history taking will as well 
serve to detect potential mimics or exclusion criteria. E.g., in case of sudden onset, 
a clinical diagnosis of AD is improbable.

Based on the history taking, the primary care physician can decide (not) to refer 
a patient to a memory clinic [10]. In the memory clinic, the history taking will result 
in a differential diagnosis, which will guide the diagnostic process.

 General Aspects of History Taking for Dementia Diagnosis

 With Whom?
Although the physician’s duty is first and foremost directed to his/her patient and 
symptoms are usually best understood from the patient’s perspective, the nature of 
several cognitive disorders is such that certain symptoms (e.g., memory problems 
and/or confabulation, delusions that are not frankly absurd, insidious personality 
change, anosognosia, …) may only be recognized or fully understood through addi-
tional information from the patient’s caregiver(s). Additionally, lack of insight is a 
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common occurrence in many patients with dementia, which may mean that patients, 
even in the early stages, will neglect or under-report symptoms.

 Medical History
Various disorders can mimic or even cause cognitive decline, especially in the 
elderly. These conditions should be ruled out and/or treated adequately before fur-
ther diagnostic evaluation can be considered. Therefore, medical history taking is 
very important. Extensive questioning should therefore aim to identify all relevant 
active and past medical illnesses, hospitalizations, surgery, etc. Especially in the 
elderly, cognitive tests are highly influenced by active (severe) medical illnesses, a 
fortiori in the presence of delirium—which may have gone unrecognized. The 
effects of various prescription and illicit drugs, especially those with sedative or 
anti-cholinergic side effects, should not be underestimated and carefully evaluated. 
Ideally, the primary care physician provides the memory clinic staff with a clear 
overview of the individuals’ medical and psychiatric history, which can be double 
checked with the patient (and his/her caregiver) during the first visit.

 Social History and Life Style Habits
As acquired cognitive disorders and dementia are characterized by a change from a 
previous state of functioning, a general idea of the patient’s educational and profes-
sional history is required. Furthermore, the selection of neuropsychological tests 
should be done in light of the patient’s capacity to understand these tests (e.g., 
inability to read and write, language barrier). Formal education and the nature of 
professional activities should be enquired about.

As already mentioned, a patient with dementia depends on his or her caregiver to 
compensate for the functional deficits that affect ADL. Furthermore, to differentiate 
between MCI and dementia, assessment of ADL is required. These include the basic 
ADL and the instrumental ADL that comprises more complex activities such as 
using the telephone, shopping, preparing food, housekeeping, doing laundry, using 
transportation, handling medications, handling finances. Physicians should enquire 
whether and how the patient deals and has dealt with the more cognitively complex 
tasks of everyday life as dementia (as opposed to MCI) is characterized by impair-
ment in one or more of these activities of daily living.

Lifestyle habits should be actively inquired too and should comprise the use of 
alcohol and recreational drugs, day-night rhythm, sleep quality, and dietary 
habits too.

 Disease Course
The onset and disease course may provide further clues to a diagnosis. Was the 
onset sudden, e.g., after a stroke, a severe medical condition or surgery, or a psycho-
logically difficult event? Do cognitive symptoms fluctuate more over time than 
should be expected from the good and bad days we all experience? Is there a pro-
gressive cognitive deterioration, or is it perceived as stepwise? How long have 
symptoms been present? Are there any “attacks,” i.e., very sudden changes in 
behavior or conscience?
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 Family History
A detailed family history of neurodegenerative and cerebrovascular brain disorders 
is important in order to judge the risk of an autosomal dominant genetic etiology. 
The exact diagnosis should be asked for, as well as the age at disease onset as the 
risk of an autosomal dominant form increases when the age at onset is younger. It is 
also relevant to enquire about neurological symptoms in family members, as patients 
may not know the diagnosis of family members, or the family member may not have 
been diagnosed. Also, the age at and cause of death should be enquired for first and 
second-degree relatives; if a person died at a young age, before he/she was able to 
develop symptoms of dementia, it thus might result in a false-negative family 
history.

 Cognitive Symptoms

Cognitive symptoms should be enquired systematically, checking the main cogni-
tive domains. One should always bear in mind that changes to the previous level of 
functioning are important. Attention should be paid to the presenting symptom and 
the chronological order of the cognitive domains that were affected next. As most 
neurodegenerative brain diseases that cause dementia often start with subtle changes, 
the onset may be underestimated. What caregivers initially often report as disease 
onset is the moment when symptoms have become very overt, giving an impression 
of a rapid cognitive decline. Repeated and further questioning helps to identify more 
subtle cognitive changes.

 Memory
Memory is the ability to receive, store, and retrieve information. The long-term mem-
ory is subdivided into several kinds, depending on the nature of the information stored: 
semantic, episodic (i.e., autobiographic), procedural. In patients with AD, storing new 
information in the episodic memory progressively gets more difficult and often starts 
insidiously. This will present as forgetfulness relating to everyday events that require 
storing new information: grocery shopping, retaining a telephone or bank account 
number, reiterating the events in a recently watched movie, what one had for dinner 
the previous day, etc. Repetitive question asking despite clear and repeated instruction 
suggests short-term memory deficits. These deficits may be masked by confabulations 
(honestly held erroneous beliefs to fill the amnestic gaps) or frank delusions (e.g., 
forgetting that one’s spouse has gone to the hairdresser and suspecting infidelity). 
Simple recall tests (e.g., three everyday words) may serve as a quick screening tool. In 
most degenerative brain diseases, long-term memory is affected much later—espe-
cially considering fundamental autobiographical elements (one’s date and place of 
birth, one’s name). Sudden (e.g., overnight) and/or prominent loss of these autobio-
graphical elements without affection of other components of memory often suggests 
psychiatric or functional disturbances. The deflection of simple personal questions 
towards one’s attending spouse or caregiver (the “head turning sign”) may be sugges-
tive for memory problems due to neurodegenerative brain disease like AD.
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 Concentration and Attention
Concentration is generally regarded as the ability to focus one’s thought and actions 
upon a single element or task, which is limited in time, requiring a break. Dividing 
attention is another aspect of attention (multitasking), which gets more difficult 
when one grows older. Although attention deficits are often reported by patients as 
“forgetfulness,” these symptoms are not caused by a memory failure, and often the 
differentiation can be made by careful history taking. Although disorders of atten-
tion in (elderly) adults may have a medical cause (as a core symptom of delirium 
and of dementia), they are often caused by fatigue and sleep disorders, mood distur-
bances, and other circumstantial factors. Vice-versa, anosognosic patients may 
wave away their memory disturbances by claiming to be “distracted,” “tired,” or 
“absent-minded.”

 Orientation
Temporal and spatial orientation requires integrating different kinds of information 
and are often impaired in dementia. The ability to navigate and drive, find one’s way 
in familiar as well as unfamiliar places should be inquired upon. Associated mem-
ory problems may contribute to an inability to realize the current day, date, or time 
of the year—as they may also impair spatial orientation (“how did I get here?”).

 Language
Language is a core element of everyday life and human interaction. Several cogni-
tive domains are involved in the use of language.

The clinician should at first differentiate between a speech disorder (like dysar-
thria) and a language disorder. A language disorder (aphasia) can primarily affect 
speech production (so-called expressive aphasia) or the language comprehension 
(so-called receptive aphasia), or both. Especially in the case of receptive aphasia, 
reading or writing abilities will be impaired significantly. The clinician should 
observe and inquire about symptoms or signs of reduced verbal fluency, word- 
finding, and the general ability to make conversation. Often, the vocabulary gets 
reduced, as demonstrated by word-finding difficulties concerning less frequently 
used words. Secondary languages are affected first, but finally, also the primary 
language gets affected. Deterioration in reading or writing skills may be indirect 
clues to deficits of language. During a conversation, the clinician can observe the 
content and the style of conversation by the patient—speed, volume, articulation, 
and take note of several types of paraphasias (errors in spoken words). Furthermore, 
content should be observed for needlessly long explanations of an everyday con-
cept, object, or story, which escapes the patient’s memory (i.e., circumlocution).

 Executive Disorders
Frontal lobe functions include integrating several mental functions in succession, as 
is required in planning and organization of complex tasks. Possible questions 
include asking whether any difficulties are experienced in technical activities or 
step-by-step endeavors such as cooking. Also in AD, executive functions get pro-
gressively impaired.
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 Behavioural and Psychological Signs and Symptoms 
of Dementia (BPSD)

The following categories of BPSD should systematically be enquired. In what fol-
lows, frequently occurring symptoms per category are described in order to help 
structuring the history taking.

 Mood Disorders and Anxiety
Depressive symptoms are very frequent in patients with dementia [12]. Depression 
in the elderly can also mimic dementia, as depression in the elderly is more often 
associated with cognitive symptoms as compared to depressive disorders of earlier 
adulthood. On the other hand, depressive symptoms may also be the first clinical 
manifestation of dementia. It has been suggested that depression and dementia share 
common risk factors and thereby frequently occur together without being causally 
linked themselves, or those psychological symptoms may occur as a reaction to 
incipient decline in patients who are aware of their cognitive disturbances. The 
exact nature of the relationship between depressive symptoms and dementia in the 
elderly remains inconclusive, with multiple studies supporting both the risk factor 
and prodromal hypotheses. It seems unlikely that there is no connection at all 
[12, 13].

A thoughtful inventory of depressive symptoms (depressed mood, anhedonia, 
vegetative and sleep-related symptoms, suicidal thoughts, etc.) and symptoms of 
anxiety should be considered in all patients. Screening tools and rating scales may 
be helpful instruments to systematically enquire about these symptoms [13]. A very 
common feature of neurodegenerative brain diseases is apathy [14]. Although apa-
thy may be a symptom of depression, further questioning may be helpful to differ-
entiate between apathy as a syndrome versus a symptom that is part of depression. 
Apathy frequently does not alarm or bother the patient but may prove very stressful 
to family members and care providers.

Anxiety also frequently occurs and should be systematically enquired. One of 
the most frequent presentations of anxiety in patients with dementia is the fear of 
being left alone, which may result in “shadowing” of the main caregiver.

 Sleep and Diurnal Rhythm Disturbances
Sleep quality should be systematically assessed as sleep disturbances are very bur-
densome for the caregiver and as poor sleep quality may have a negative impact on 
cognitive functioning. Moreover, sleep disturbances can sometimes be improved 
pharmacologically. When enquiring about sleep quality, signs, and symptoms of 
REM sleep behavior disorder (acting out dreams, nightmares) should be asked for.

 Hallucinations and Delusions
Hallucinations and delusions are both frequent in dementia. Hallucinations should 
be characterized by the sensory modality they present in—generally visual as 
opposed to the typical auditory hallucinations of primary psychotic disorders. 
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Tactile and hallucinations in other sensory modalities may occur too but are very 
rare in dementia. As patients may or may not be aware of the hallucinatory nature of 
these events (especially when their content is relatively benign, e.g., a visiting fam-
ily member or a dog in the garden), these often go unrecognized.

In AD, hallucinations are often not well defined and may be associated with 
(paranoid) delusions, occurring in the more advanced stages of the disease [15]. 
Patients with DLB may have well-formed complex hallucinations of people, ani-
mals, or objects that can occur in the earliest stages of the disease. Besides complex 
visual hallucinations, simple visual hallucinations and even visual illusions may 
occur in DLB, also in the periphery of the visual field. As the latter may as well 
occur briefly, they are often not perceived as visual hallucinations unless they are 
specifically asked for. The clinician should moreover be aware that (mild) hallucina-
tions are quite frequent in general and can be provoked by a near endless list of 
medical conditions and (prescription or illicit) drugs. A frequent cause of visual 
hallucinations is the Charles-Bonnet syndrome, which is due to loss of visual acuity. 
As visual impairment is frequent in elderly patients, as is dementia, this is a frequent 
cause of visual hallucinations in elderly patients with dementia. In the Charles- 
Bonnet syndrome, patients are often aware of the false nature of these hallucina-
tions, which is often not the case when the hallucinations are linked to dementia 
syndrome.

The combination of memory deficits and anosognosia may provoke paranoid 
delusions. Although not always in and of themselves entirely impossible (e.g., pre-
sumed adultery, relatives’ financial interests, mislaid items having been stolen by 
intruders), their sudden prominence in patient’s mental life and conversations with 
strangers may provide clues to their delusional nature. People with dementia may 
also suffer from the Capgras syndrome, also known as imposter syndrome, which is 
a delusion (and thus rather a symptom than a syndrome) that someone they know 
(e.g., spouse) has been replaced by an imposter.

 Agitation and Aggressiveness
This category of BPSD becomes more frequent when dementia progresses [16, 17]. 
The same holds true for aberrant motor activity, which can be very burdensome for 
caregivers. Severity and frequency should be assessed, as well as provoking circum-
stances. The latter may help to develop a tailored non-pharmacological treatment 
strategy. If uncontrollable, these symptoms can be a reason for early nursing home 
placement.

 Personality
Changes in personality is always worrisome and requires neuropsychiatric investi-
gation. The patient should be evaluated for their general impression, grooming, and 
cleanliness. Is there a tendency towards harsh answers or inappropriate remarks, 
aggressiveness, impulsivity, and irritability? Even when taking possible marital or 
familial quarrels into account, caregiver history is often crucial in elucidating these 
aspects.
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 Motor Symptoms

Especially parkinsonian symptoms are frequent in neurodegenerative (and cerebro-
vascular) disorders that cause dementia. Bradykinesia, tremor, rigidity, and gait dis-
turbances are frequent signs and symptoms that should be systematically questioned, 
the more so as they can also help to differentiate amongst causes of dementia. Given 
the frequency of the motor and parkinsonian symptoms, it is important to subject 
each patient to a physical and clinical neurological examination.

 Physical Examination

A general physical examination should be performed in every patient in case of a 
dementia work-up. The general physical exam is needed to detect medical condi-
tions that can cause dementia-like symptoms (e.g., heart failure, malignancy). The 
clinical neurological examination should focus on parkinsonian symptoms and gait 
disturbances, signs and symptoms of stroke (lateralization, focal neurological 
signs). FTD may be associated with amyotrophic lateral sclerosis, so the neurologi-
cal exam should as well detect amyotrophy, signs of corticospinal tract involvement 
(paresis, hyperreflexia, …).

 Blood Sampling, ECG, EEG

A blood sampling should be performed every time a dementia work-up is carried 
out. Blood analysis serves to rule out medical conditions that can cause dementia- 
like symptoms (e.g., renal failure, hepatic failure, hyper- or hypothyroidism, hypo-
vitaminosis B12, folic acid deficiency) and should as well contain complete blood 
count and blood ionogram. In selected patients, additional serologic testing (HIV, 
Borrelia, syphilis) should be performed.

Both electrocardiography (ECG) and electro-encephalography (ECG) are worth 
considering. ECG is useful in selected patients (e.g., cardiovascular risk factors, 
cardiac comorbidity, bradycardia) before prescribing psychotropic medication. As 
some forms of epilepsy or a non-convulsive status may mimic some dementia 
symptoms, an EEG should be considered in selected patients.

 Neuropsychological Examination

 Introduction

A full neuropsychological examination is the cornerstone of the work-up of patients 
with dementia and is part of an integrative approach to the (differential) diagnosis 
of dementia [18]. Brief screening tests can be used to detect patients at risk for 
dementia [19]. The full neuropsychological examination should be performed by an 
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experienced neuropsychologist and includes an array of different tests to investigate 
cognitive functioning. The latter has two major goals: [1] to detect cognitive decline 
and differentiate between normal aging and cognitive impairment and [2] to help in 
the differentiation between different causes of dementia. For the interpretation of 
the test results, the neuropsychologist takes into account the mood and mental status 
of the patient as well as his/her (neuropsychiatric) history. A neuropsychological 
evaluation thus as well consists of an expert clinical evaluation, besides the formal 
testing. As a dementia diagnosis cannot be made in a patient suffering from delirium 
and should be avoided in a patient suffering from major depressive symptoms, this 
clinical evaluation is of great importance. Furthermore, a neuropsychological exam 
can be used to stage the dementia syndrome and to monitor the cognitive decline in 
patients with dementia.

By use of careful history taking and a full neuropsychological examination, we 
are able to diagnose neurodegenerative (and cerebrovascular) brain diseases that 
cause dementia, even before the dementia stage is reached, the so-called MCI stage. 
Neuropsychological testing is furthermore useful in the differentiation of patients 
with MCI from those with mild dementia.

No single test is able to differentiate between different types of neurodegenera-
tive and cerebrovascular diseases, which is why a panel of different neuropsycho-
logical tests should be used. The Diagnostic and Statistical Manual of Mental 
Disorders V (DSM-V) lists six cognitive domains, which might be affected in neu-
rocognitive disorders, including complex attention, executive functions, learning 
and memory, language, perceptual motor functions, and social cognition [20]. 
Deficits in certain domains are more prevalent in different types of dementia [20]:

 1. Complex attention includes sustained attention, divided attention, and selective 
attention.

 2. Executive functions include planning, decision-making, working memory, 
responding to feedback, inhibition, and mental flexibility.

 3. Learning and memory include free recall, cued recall, recognition memory, 
semantic and autobiographical long-term memory, and implicit learning.

 4. Language includes object naming, word-finding, fluency, grammar, and syntax.
 5. Perceptual motor function includes visual perception, visuoconstructional rea-

soning, and perceptual motor coordination.
 6. Social cognition includes recognition of emotions, theory of mind, insight.

 Cognitive Screening Tests

There are several cognitive screening tests used to identify adults at risk for demen-
tia. These tests are also used to obtain a global index of cognitive functioning and in 
follow-up of patients with dementia. Benefits of these screening tests include being 
cheap, fast, and non-invasive. Most cognitive screening tests are sensitive to cultural 
background, premorbid intelligence, and education; results should always be treated 
with caution. The most commonly used screening test is the Mini-Mental State 
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Examination (MMSE) [21]. However, there are a lot of other cognitive screening 
tests available varying in assessment time between less than 5–21 min, including the 
Memory Impairment Screen [22], the phototest [23], Alzheimer Quick test [24], 
Quick Mild Cognitive Impairment screen [25], the Cognitive State test [26], 
Montreal Cognitive Assessment (MoCA) [27], Addenbrooke’s Cognitive 
Examination—Revised [28] and others. These tests cover from one up to seven 
cognitive domains, including memory, language, orientation, executive functions, 
praxis, visuospatial abilities, and attention (e.g., MoCA) [19].

The most commonly used test, MMSE, tests patients on several cognitive aspects 
(attention and orientation, memory, registration, recall, calculation, language, and 
ability to draw) by use of 30 questions. A score of ≥25 is considered normal. 
However, a meta-analysis has shown that it has a very limited ability to differentiate 
between patients with MCI and healthy controls. It had the best value for ruling out 
a diagnosis of dementia in the community and primary care, but for other purposes 
should be combined with other neuropsychological tests [29]. As said before, early 
detection of patients with cognitive decline is important, making it a less interesting 
screening tool, which is why some reviewers suggest to replace the MMSE with 
more performant alternatives.

Most of the previously mentioned screening tests have been studied for use in a 
memory clinic setting but have not been validated in a population-based setting. 
According to recommendations based on a systematic review by De Roeck et al. 
[19], the MoCA test is the most suitable for overall population-based screening to 
detect MCI or AD dementia. Although these screening tests are cheap, fast, and 
non-invasive, clinicians and researchers should bear in mind that no screening test 
can be used in every setting, for all different neurodegenerative diseases, and for 
each population.

To conclude, the MoCA, testing seven different cognitive domains, is a promis-
ing screening instrument and is validated in a population-based setting, however, 
specificity to detect early AD is rather low. We should, however, bear in mind that 
the role of population-based screening for AD is debated. In the absence of disease- 
modifying drugs, population-based screening cannot be recommended.

 A Dementia Diagnosis Requires a Full 
Neuropsychological Examination

In order to evaluate the extent of cognitive decline and to be able to differentiate 
between different causes of dementia, batteries of neuropsychological tests are 
used. Each test separately yields a score indexing the functioning on a certain or on 
several cognitive domains. This holds true for the MCI and early dementia stages; 
in more advanced stages of dementia, cognitive deficits tend to be global, which 
does not allow differentiating between AD and non-AD causes of dementia.

As mentioned before, neuropsychological testing can aid in the differentiation of 
patients with MCI and the healthy, ageing population. Important to mention is the 
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fact that the boundaries between age-related cognitive changes and early dementia 
are more difficult to distinguish in patients aged 80 years or more, due to the fact 
that many of the structural and functional brain changes in AD overlap with changes 
observed in normal aging [18].

Different causes of dementia lead to distinguishable neuropsychological profiles 
(Table 3.1) [18]. In AD, the primary feature includes deficit in episodic memory 
(recall of experience that is personal to the patient), which is the earliest and most 
salient sign, with progression to problems with semantic memory (recall of general/
lexical facts and impairment of language abilities). Episodic memory can be tested 
verbally and visually, by asking to remember a list of words (e.g., California Verbal 
Learning test) [30] or by asking to copy a figure and recall it at a later time (e.g., 
Visual Reproduction Test) [31] respectively. In a very early stage of AD, patients are 
particularly impaired on this delayed recall. Furthermore, patients with impairment 
of episodic memory (e.g., such as in AD) do not benefit from cueing. This is in 
contrast to patients with deficits of other cognitive domains (e.g., attentional defi-
cits), which may also affect memory ability, and where cueing tends to improve 

Table 3.1 Overview of typical cognitive deficits for some of the most common forms of dementia 
and of commonly used neuropsychological tests, typically used to detect these deficits

Disease Cognitive impairment Neuropsychological tests
AD Episodic memory, 

semantic memory, 
language abilities, 
executive functions, 
visuospatial abilities

•  Episodic memory: California Verbal Learning test, 
Visual Reproduction Test

•  Semantic memory, language: Verbal fluency, Boston 
Naming task

•  Executive functions: Tower of London, Part B of Trail 
Making test, Stroop test, Raven Progressive Matrices 
Task

•  Visuospatial abilities: Clock Drawing test, complex 
figure copying, Money Road Map test, segregation of 
overlapping figures

FTD Executive functions, 
language, behavioural, 
and personality alterations

•  Executive functions: Tower of London, Part B of Trail 
Making test, Stroop test, Raven Progressive Matrices 
Task, Frontal Assessment Battery

•  Semantic memory, language: Verbal fluency, Boston 
Naming task

• Behaviour: neuropsychiatric questionnaire
DLB Visuoperceptual/

visuoconstructive 
functions, executive 
functions, attention

•  Visuospatial: Block Design Test, Clock Drawing Test, 
complex figure copying, segregation of overlapping 
figures

•  Executive functions: Tower of London, Part B of Trail 
Making test, Stroop test, Raven Progressive Matrices 
Task, Frontal Assessment Battery

• Attention: Digit Span
VaD Executive functions, 

visuoconstructional 
abilities

•  Visuospatial: Block Design Test, Clock Drawing Test, 
complex figure copying, segregation of overlapping 
figures

•  Executive functions: Tower of London, Part B of Trail 
Making test, Stroop test, Raven Progressive Matrices 
Task, Frontal Assessment Battery

3 Diagnostic Evaluation of Dementia



44

performance. Semantic memory can be tested by use of category fluency in which 
patients have to generate as much words belonging to a certain category as possible 
(e.g., category of animals), by use of picture naming tests (e.g., Boston naming 
task), or by testing the patients´ knowledge of conceptual hierarchies. With disease 
progression, AD patients also become impaired in executive functions (tested by use 
of tests like the Tower of London puzzle, Part B of the Trail Making Test, Raven 
Progressive Matrices Task, and Stroop Test) and visuospatial abilities (including 
visuoconstructional abilities tested by Clock Drawing test, complex figure copying 
and visuoperceptual abilities tested by Money Road Map Test) [32].

Episodic memory and visuospatial abilities are typically initially spared in 
FTD. Problems reported with memory in FTD are more likely linked to inattention, 
which can be examined with tests like Digit Span. FTD patients, and especially 
those suffering from semantic dementia or nonfluent primary progressive aphasia, 
also present with semantic memory impairments. FTD is furthermore characterized 
by problems with executive functioning, as well as behavioral changes. A com-
monly used test for detecting frontal dysexecutive phenotype is the Frontal 
Assessment Battery [33].

When it comes to cognitive domains affected, DLB is best delineated from AD 
by disproportionately severe visuospatial and visuoconstructive deficits in the for-
mer. This can be elucidated by tests for visuoperception (e.g., Money Road Map 
Test, segregation of overlapping figures), for visual search (parallel search tasks), 
and visuoconstructional abilities (e.g., drawing complex figures). They are often 
also more impaired in executive functions and attention than patients with AD [32].

VaD is characterized by greater deficits in executive functions and visuocon-
struction, rather than memory and language. However, patients with vascular 
dementia exhibit a variable cognitive profile, which is a reflection of the extent and 
spatial location of the underlying pathology. They are usually less impaired regard-
ing episodic memory.

 Differential Diagnosis: Role 
of the Neuropsychological Examination

Next to the above-mentioned causes of dementia, some other causes might lead to 
cognitive impairment, e.g., depression or other psychiatric conditions, alcohol 
abuse, sleeping problems (e.g., obstructive sleep apnoea syndrome), multiple scle-
rosis, normal pressure hydrocephalus, and tumors. These conditions should be 
screened for during history taking (see above) and by use of supplementary investi-
gations (see below), but screening for some of these conditions also takes part in the 
neuropsychological examination. Patients with multiple sclerosis have a slowing 
down of processing speed but might also get impaired on episodic memory, atten-
tion, or executive functions. Normal pressure hydrocephalus is characterized by 
executive dysfunction, psychomotor slowing, inattention, and mood symptoms, 
especially apathy.
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 Structural Imaging: Magnetic Resonance Imaging (MRI)

 From Exclusion of Other Causes to Automated Volumetry

Structural imaging of the central nervous system has made incredible progress over 
the last 50  years and is indispensable in today’s neurology practice. Computed 
tomography (CT) and magnetic resonance imaging (MRI) play a crucial role in the 
differential diagnosis of degenerative versus structural causes of cognitive impair-
ment. Guidelines propose to perform structural imaging in all patients presenting 
with cognitive decline [34]. It enables exclusion of brain lesions such as brain neo-
plasms, strategic infarcts, subdural hematoma, and normal pressure hydrocephalus. 
These structural etiologies account for 2–5% of dementia cases and can be present 
in patients without suggestive history or without abnormalities on the clinical neu-
rological examination [35].

To visualize the brain in detail, MRI is the preferred imaging modality because 
of its superior contrast of gray and white matter. Moreover, MRI is more performant 
to detect vascular pathology than CT scan, allows automated volumetry, which can 
be a helpful tool to detect (hippocampal) atrophy. In case of normal pressure hydro-
cephalus, prominent aqueductal flow void due to increased CSF velocity across the 
aqueduct is often seen on a specific sequences of a brain MRI scan. Certain patients 
will not be able to undergo an MRI, due to incompatible metal implants, claustro-
phobia, or the inability to lay still during the examination. If a patient is unable to 
undergo an MRI, CT can be sufficient for cognitive impairment work-up [36].

Different neurodegenerative disorders have characteristic signatures of brain 
atrophy that can be detected by structural imaging. Brain atrophy in AD generally 
follows the classic pattern described by Braak and Braak, with the hippocampus and 
entorhinal cortex affected first [37]. Scheltens and colleagues proposed a 5-point 
scale for visual assessment of medial temporal atrophy (MTA) on MRI [38]. The 
score is based on the coronal hippocampal height and width of the adjacent fissures. 
Hippocampal volume is lower compared to age-matched healthy controls in both 
dementia due to AD (20–30%) and MCI due to AD (15%) and a lower hippocampal 
volume in patients with MCI increases the risk to progress to the dementia stage 
[39]. With the increased availability of MRI, serial imaging to quantify the speed of 
volume loss over time in different brain regions seems interesting. Hippocampal 
volume reduces with age, but this reduction is twice as fast in AD compared to age- 
matched healthy controls and is even a predictor of evolution to the dementia stage 
in MCI [40]. With advancing computing power and MRI image quality (semi)auto-
mated volumetry of the hippocampus became feasible. Intuitively, the volumetric 
approach seems to have several advantages over visual MTA evaluation: lower to no 
interobserver variability, detection of more subtle changes, and a scale that is not 
limited to 5 discrete values. Automated extracted hippocampal volumes can differ-
entiate between clinical diagnostic groups and may be a useful tool for character-
izing and diagnosing AD, also in its prodromal stage [41]. Validation and 
harmonization exercises have been and are being performed [41, 42].
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 Limited Sensitivity and Specificity of Structural 
Imaging Biomarkers

Hippocampal atrophy is neither sensitive nor specific for AD. About one in ten AD 
patients has an atypical form of AD, with relatively preserved memory but impair-
ment in other cognitive domains. These patients have a different pattern of brain 
atrophy, with relative sparing of the hippocampus and more prominent neocortical 
atrophy. The occipito-parietal cortex is most attained in posterior cortical atrophy, 
the left posterior temporal cortex in primary progressive aphasia, and the frontal 
lobes in the behavioral variant of AD [43]. The rate of hippocampal atrophy is not 
equal over the disease course of AD, but is inversely related to MMSE, with little 
volume loss earlier in the disease [44]. MCI may have a completely normal MRI for 
their age.

Specificity of hippocampal atrophy is also limited, since other non-AD neurode-
generative disorder causing dementia such as frontotemporal lobe degeneration, 
hippocampal sclerosis and the new entity limbic-predominant age-related TDP-43 
encephalopathy are all associated with hippocampal atrophy [45–48].

 PET Imaging

 Introduction

Positron emission tomography (PET) is a nuclear imaging technique, using positron- 
emitting radionucleotides. These radionucleotides are fused with a molecule of 
choice and injected intravenously, after which they are transported through the 
bloodstream to specific organs or cells. Here they will decay and emit a positron that 
will almost immediately fuse with an electron, thereby emitting two photons in 
opposing directions that will be detected by cameras. These cameras attain a spatial 
resolution of 3–5 mm. PET allows the visualization of various molecular processes 
occurring in the body. The main disadvantages of the technique are the limited 
availability due to costs of hardware and the short half-life of relevant radionucleo-
tides (The longest frequently used radionucleotide is fluorine-18 (F-18), with a half- 
life of 110 min) and thus the necessity to make them at the facility, or be in close 
proximity to a commercial dealer. As a PET scan involves radioactive tracers, there 
is exposure to radiation, albeit minimal. Altogether, PET imaging will not serve as 
a screening tool for dementia, but is a powerful diagnostic tool in selected subjects.

 FDG-PET

18-fluorodeoxyglucose (FDG) PET uses F-18 coupled to a 2-deoxy-glucose mole-
cule as radiopharmaceutical. FDG has a similar uptake and metabolism as glucose. 
Glucose is the main energy source of the neuron and its uptake correlates well with 
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synaptic activity. Most synapses in the brain are glumatergic, and FDG-PET is thus 
a proxy for local glutamatergic synaptic function. In neurodegenerative disorders, 
synaptic dysfunction is an upstream event of neuronal death, which enables earlier 
detection than techniques measuring atrophy [49]. A brain FDG-PET scan should 
be combined with structural imaging (mostly brain CT scan) in order to correct for 
brain atrophy and cerebrovascular disease

With aging, glucose metabolism of the brain decreases mainly in motor, parietal 
and anterior and middle cingulate cortex decreases in a symmetrical manner. The 
typical AD dementia pattern of hypometabolism in FDG-PET is early (possibly 
asymmetric) hypometabolism of the precuneus, posterior cingulate cortex (PCC), 
and temporoparietal cortex with sparing of the primary motor and sensory cortex. 
The hypometabolism may extend to frontal or occipital regions but is not more pro-
nounced in these regions than in the PCC [49]. Atypical AD forms, with relatively 
preserved memory, have a different pattern with hypometabolism in occipital (PCA 
variant); left-sided posterior parietotemporal (logopenic variant); prefrontal, dorso-
lateral prefrontal and orbitofrontal (behavioral variant) or superior parietal cortex, 
contralateral to the most affected limbs (corticobasal syndrome due to AD) [50]. A 
meta-analysis of 119 studies in 2011 revealed a pooled sensitivity of 91% and speci-
ficity of 86% at differentiating AD dementia from healthy controls with FDG-PET 
[51]. Automated FDG-PET analysis seemed even more potent to answer this ques-
tion, with a sensitivity of 99% and a specificity of 98% [52]. Only two studies used 
autopsy-confirmed cases and showed a pooled sensitivity of 89% and a specificity 
of 74% for discerning AD from healthy controls [53, 54]. In MCI due to AD, PCC 
seems to be most frequently affected, with other regions of the AD signature vari-
ably affected, but to a lesser extent than in AD dementia. The severity of hypome-
tabolism is correlated with cognitive impairment in both MCI and dementia 
due to AD.

An important clinical question is whether FDG-PET can differentiate neurode-
generative disorders underlying dementia. DLB typically has lower metabolism in 
the occipital cortex, especially the primary visual and visual association cortex, 
while preserving regions commonly affected in AD, especially the PCC (known as 
“posterior cingulate island sign”) [55]. The FDG-PET signature of frontotemporal 
lobar degeneration (FTLD) depends on the clinical variant: behavioral variant FTD 
has the involvement of frontal and anterior temporal lobes, semantic variant pres-
ents as bilateral but asymmetrical involvement of anterior temporal lobe, progres-
sive nonfluent aphasia shows hypometabolism of the frontal opercular and temporal, 
insular cortex of the dominant hemisphere [56]. Patients with VaD typically show 
subcortical or focal cortical hypometabolism, corresponding to infarcted zones on 
structural imaging [56].

FDG-PET has found its way into the diagnostic criteria for AD, FTD, and 
DLB. Certain drawbacks exist for FDG-PET. High blood glucose levels in patients 
with uncontrolled diabetes mellitus mimic an AD signature in FDG- 
PET. Psychotropics and benzodiazepines, as well as alcohol, reduce overall glucose 
uptake, but without region-specific pattern [57].
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 Amyloid PET

Amyloid PET allows in vivo detection of one of the pathological hallmarks of AD: 
extracellular amyloid plaques. The first tracer was 11C Pittsburgh-compound B 
(PiB), a thioflavin-T analog that at the concentrations used for PET only binds to the 
beta-sheets of amyloid plaques. The short half-life of 11C led to the development of 
three approved equivalent 18F tracers: florbetapir, flutemetamol, florbetaben that are, 
however, not all three available worldwide.

Since amyloid PET gives non-invasive in vivo information on one of the key 
players in AD, it is a useful diagnostic tool for AD. In autopsy-confirmed cases, 
amyloid PET imaging carried out on average 3 years before autopsy had a sen-
sitivity of 91% and a specificity of 92% at differentiating AD from non-AD 
dementia [58]. The typical AD amyloid PET sequence shows uptake in the orbi-
tofrontal and inferior temporal cortex, cingulate gyrus, and precuneus first, fol-
lowed by prefrontal, lateral temporal, and parietal cortex [59]. In contrast to 
other imaging markers, atypical forms of AD present with a similar pattern. As 
holds true for all biomarkers, amyloid PET should only be used in the correct 
clinical context, especially given the high number of asymptomatic amyloid 
positive elderly. This makes amyloid PET an excellent instrument to rule out 
AD in individual subjects and to diagnose AD amongst individual younger 
patients. However, its positive predictive value might be less strong in individ-
ual elderly subjects due to the high number of asymptomatic amyloid positive 
subjects.

Amyloid PET is excellent at differentiating AD from a pure tauopathy as FTLD, 
with an accuracy of over 90% [60]. In DLB, however, up to 60% of patients have 
amyloid deposition following a similar pattern as AD, with a total amyloid load that 
is generally lower than patients with dementia due to AD. It was not thought possi-
ble to discriminate between both diseases based on amyloid PET, but a study pub-
lished in 2020 on 39 autopsy-confirmed DLB and AD patients showed that a cut-off 
with 93% accuracy could be established in amyloid PET [61]. A meta-analysis con-
cluded that patients with VaD have a similar percentage of amyloid positive scans as 
age-matched controls [62].

Defining amyloid positivity can be done in a qualitative or quantitative way. 
Standard uptake value (SUV) is a widely used quantifier to assess the activity of 
radioligand, corrected for weight and injected dose. For amyloid PET, an SUV ratio 
(SUVR) is calculated between regions with frequent amyloid deposition in AD and 
the cerebellum, where no amyloid deposition occurs. This value depends on the 
used tracer, pre- and postprocessing of images, and is difficult to generalize between 
centers. This problem is tackled by the “centiloid” measure, that corrects for these 
parameters by according a value to every scan, where 0 is no amyloid pathology, 
and 100 equals amyloid load in patients with mild dementia due to AD [63]. This 
enables to correctly interpret data from different centers within one study or to make 
shared databases easily interpretable.

A. Nous et al.



49

 CSF Biomarkers

 Introduction

The CSF offers a window to the brain as the brain’s metabolism and pathology is 
reflected in the CSF. To collect CSF, a lumbar puncture (LP) is needed, which is a 
safe and well-tolerated procedure. If performed correctly, LP has a low complica-
tion rate and a high diagnostic yield. While structural brain imaging studies may 
sometimes eliminate the need for a diagnostic LP, indications for diagnostic LP still 
remain, especially in cases of suspected infectious or immune-mediated inflamma-
tory disorders of the nervous system. Moreover, diagnostic LP may be indicated in 
AD and other neurodegenerative disorders, Creutzfeldt-Jakob disease, normal pres-
sure hydrocephalus. For the latter condition, evacuating LP is indicated.

As AD is the most frequent cause of dementia, most biomarker research focused 
on AD, resulting in several CSF biomarkers that increase the diagnostic accuracy of 
AD. Biomarkers that reflect the pathology of AD already show abnormal concentra-
tions in the preclinical stage of AD, thus allowing early AD diagnosis. Although no 
CSF biomarkers for non-AD dementias are available for daily clinical practice yet, 
the core AD CSF biomarkers have an added diagnostic value for differential demen-
tia diagnosis too.

 Lumbar Puncture (LP)

An LP can be safely performed with a high acceptance rate and a high diagnostic 
yield. The most common complications of LP consist of post-LP back pain and 
post-LP headache (PLPH). Very rare (prevalence of <0.01%), but potential serious 
complications consist of post-LP infections, spinal and subdural cerebral hema-
toma, and cerebral venous thrombosis.

Although a substantial proportion (31%) of patients reported post-LP complaints 
in an international, multicenter LP feasibility study, these were mostly mild and 
transient [64]. Back pain, headache, and typical PLPH were reported by 17%, 19%, 
and 9% of subjects, respectively. Only 0.3% of the subjects needed a blood patch for 
PLPH, and in 0.7%, a hospitalization was required. The most important risk factors 
for post-LP complaints were related to patient characteristics: history of headache 
and fear of complications. A cutting bevel needle-type appeared to be the only 
procedure- related risk factor for typical PLPH.  The number of LP attempts was 
related to post-LP back pain. A large needle diameter was a risk factor for severe 
headaches.

Based on the results of this international, multicenter LP feasibility study, as well 
as a literature review, consensus guidelines and recommendations for the LP proce-
dure in adults were formulated [65]. These recommendations should minimize post-
 LP complications, the most frequent being PLPH and post-LP back pain.
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 Core AD CSF Biomarkers

The core AD CSF biomarkers are related to the three main pathological changes: 
amyloid-β deposition into extracellular amyloid plaques, intracellular neurofibril-
lary tangles formation, and neuronal loss. The β-amyloid peptide composed of 42 
amino acids (Aβ1–42) results from the cleavage of the transmembrane amyloid pre-
cursor protein. Aβ1–42 is insoluble and aggregates into extracellular amyloid plaques, 
detected as decreased CSF Aβ1–42 concentrations. Tau proteins are present in the 
cytosol of neurons, where they stabilize microtubules. In AD, a hyperphosphoryla-
tion of tau occurs, leading to the formation of neurofibrillary tangles. During the 
neurodegenerative process, tau and phosphorylated tau proteins are released into the 
extracellular space, resulting in increased CSF tau concentrations.

The first amyloid plaques occur at least 10  years, and probably 20–30  years 
before the first symptoms [3]; CSF Aβ1–42 therefore is a very early marker of 
AD. CSF tau biomarkers change later in the pathophysiological process compared, 
and CSF tau is stronger correlated to cognitive decline than Aβ1–42. CSF biomarkers 
give a complete overview of AD pathophysiology, and in addition, an LP is highly 
accessible with a low cost price, in contrast to the imaging-based markers used in 
AD diagnosis.

 Core AD CSF Biomarkers for Early Diagnosis

The core AD CSF biomarkers Aβ1–42, total protein tau (T-tau), and tau phosphory-
lated at threonine 181 (P-tau181) are strongly associated with future development of 
AD dementia amongst patients with MCI, which was proven in a several prospec-
tive, longitudinal studies [5]. The core AD CSF biomarkers can in fact identify those 
MCI patients who have prodromal AD. In the study of Hansson et al., The combina-
tion of CSF Aβ1–42 and T-tau at baseline yielded sensitivity and specificity levels of 
95% and 83% for diagnosing prodromal AD in a heterogeneous MCI cohort [66].

 Core AD CSF Biomarker for Differential Dementia Diagnosis

The core AD CSF biomarkers Aβ1–42, T-tau, and P-tau181 can discriminate between 
AD and non-AD dementias, but they cannot be used to confirm another type of 
dementia [5]. Several other brain diseases can lead to changes of these CSF bio-
marker levels, causing possible misinterpretation of the biomarker results in the 
absence of clinical information. A marked increase in T-tau is also detected after 
stroke and in Creutzfeldt-Jakob’s disease. For this reason,, P-tau181 is a very helpful 
marker for differential dementia diagnosis as it is a more specific marker for 
AD. Indeed, CSF levels of Aβ1–42 and T-tau are often intermediate between normal 
control and abnormal AD values in non-AD patients, especially in DLB but also in 
FTD, VaD.
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The addition of the most abundant Aβ isoform, Aβ1–40 into an Aβ1–42/Aβ1–40 ratio 
diminishes inter-patient variability (to control for high or low Aβ1–42 production, 
irrespective of AD pathology) and also improves differential dementia diagnosis in 
patients with intermediate P-tau181 levels [67]. Increased concordance between 
amyloid markers (amyloid PET scan and CSF Aβ) was found in two studies when 
the Aβ1–42/Aβ1–40 ratio was applied compared to a CSF Aβ1–42 concentration alone 
[68]. Therefore, the Aβ1–42/Aβ1–40 ratio has become part of the core AD CSF 
biomarkers.

Other CSF biomarkers are under development and may, following validation and 
standardization, be used in daily clinical practice, like neurofilament light to diag-
nose FTD.

 Conclusions

In the past, the diagnosis of AD could only be suggested when the dementia stage 
was reached. Due to major advances in biomarker-based research, it is now possible 
to detect AD-related changes at the first clinical symptoms.

If a timely diagnosis is desirable, history taking and a full neuropsychological 
examination are the cornerstone of a dementia diagnosis. Specific biomarkers can 
be applied to increase the early and differential diagnostic accuracy.
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 Introduction

Case 1
My name is Chris Roberts. I am 59 years old. I have 5 children and two grand-
children. You now know more about me than anyone ever did during and after 
my initial diagnosis.

I have a diagnosis of mixed dementia. I was first diagnosed with vascular 
and a few months later, with Alzheimer’s as well. It took 13 months, but I did 
not mind, because I wanted a correct diagnosis, a reason for my behaviour and 
problems. It was a very negative experience, but I did feel relieved that I now 
had a label and a diagnosis of something at last. But before the diagnosis, 
there was a length of time when we had nothing, no information, no support, 
no offer of counselling and my life was on hold. We felt we were in limbo; this 
is when the damage to one’s quality of life is mostly felt and impacted. Jobs 
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A diagnosis of dementia is for many people a  feared message to receive [1]. 
Symptoms such as forgetting one’s children or one’s own name are often reported 
anecdotally as a dreaded consequence of Alzheimer’s disease (AD). Dementia dis-
orders are at present incurable and associated with significant social stigma as Chris 
in case 1 mentions. Further, in a German study, between 25% and 50% of respon-
dents reported fearful reactions towards people with dementia [2]. Despite the many 
negative emotions expressed by the patients in the cases, it is also clear that there is 
a wish to get an explanation for the change in memory and other cognitive functions 
patient’s experience [3–8]. In a systematic review, it was found that 90.7% of 

can be lost, marriages broken, a time of arguments with anger, fear, guilt, and 
loss, which in turn, can have detrimental effects on daily living. Combine all 
that with an eventual diagnosis which looks, sounds, and feels like a death 
sentence, usually down to stigma, lack of knowledge and misconceptions … 
is it then any wonder people contemplate ending their lives? I certainly did.

How a delivery of a life changing diagnosis is given can be as disempower-
ing as the diagnosis itself. We had no clue about services, support or respite, 
for me or for my wife Jayne. “Stage appropriate” and tailored services should 
have been correctly signposted. If you can understand your illness, its prob-
lems and deficits, then you can feel more able to embrace it and live again, to 
find your own strategies, your own management of your cognitive challenges.

At first, it was easier not to talk about my diagnosis, the stigma, and mis-
conceptions, added with a lack of understanding, do not give any confidence 
to discuss it with anyone. I felt ashamed and embarrassed.

But, by coming out, as it were, talking about it and having honest conversa-
tions, really did … and does … help. By hiding away and not speaking about 
dementia, we are perpetuating the very stigma that we do not want. Plus, 
nobody should have the added stress of keeping secrets. This dark hole in our 
lives, then led to fear. I was not just living with dementia, I was also living 
with guilt. Guilt about how my diagnosis was going to affect my wife and my 
children, I felt I had let them down. That is also when depression also started 
to share my life. But my diagnosis is not just about me, it affects my family 
much more than myself, it affects everyone around you, even your friends and 
neighbours. You need to prepare, plan, and make adaptations, you need to be 
enabled, not disabled. We now, over time, have the information we all so 
needed back then. We all have a new life. It is not as good as the old one but I 
am still here and that is much better than the alternative. We had been “hus-
band and wife”, we then became “patient and carer”, but are now back to what 
we do best, “husband and wife”, we are a team again. My wife has become 
my enabler, my supporter, and my, “cognitive bridge”, the link to normal life. 
She is there to “look out” for me, just, as I, used to look out for her. We have 
always cared for each other and continue to do so, we are, at the moment, “liv-
ing with dementia, not dying from it”.
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persons without cognitive impairment and 84.8% of patients referred for diagnostic 
evaluation in a memory clinic wished to have a possible diagnosis of dementia dis-
closed [9]. Further reasons for wanting to have a diagnosis of mild dementia dis-
closed include the right to know, confirmation of suspicions and better understanding; 
allowing opportunities for future care planning, facilitating a focus on the abilities 
rather than disabilities of the person with dementia, positive adaptations within fam-
ily and spouse relationships, access to early treatments, both pharmacological and 
psychological, and participation in research studies [3–5, 7, 8].

Although receiving a diagnosis of a dementia disorder may have great impact, 
the way the diagnosis is delivered also has great impact. As Chris in case 1 puts it 
“How a delivery of a life changing diagnosis is given can be as disempowering as 
the diagnosis itself”. That is, the way in which a diagnosis of dementia is delivered 
is not trivial and may shape the way the patient perceives and adjusts to the diagno-
sis. In a study of how disclosure of a diagnosis of dementia was carried out, it was 
found that a “warning” by the physician of an impending diagnosis of dementia 
before it was made “official” was perceived to lessen the shock for the patient [4]. 
That this is not trivial is indicated by the findings in a qualitative study of the emo-
tional reactions of patients receiving a diagnosis of dementia. It was found that the 
emotional stress impeded the cognitive processing and retention of information 
given at the diagnostic disclosure meeting [10]. A sense of shock is also revealed in 
the four cases in this chapter. A sense of emptiness is reported by Stefan in case 4. 
Helen in case 2 writes that “The diagnosis was like jumping off a cliff” clearly indi-
cating the emotional toll experienced by patients when a diagnosis of dementia is 
delivered.

 Mild Cognitive Impairment: Dealing with an Uncertain Label

Case 2
Helen Rochford-Brennan, Ireland. My diagnosis took a long time, was it MCI 
or Alzheimer’s dementia? But living with that uncertainty and fear of 
Alzheimer’s was worse. The neurologist and other doctors disagreed and 
there was some delay as a result. Once diagnosis came, I felt a relief—at least 
I knew what it was. I received information but it was not sufficient. I drove 
home feeling absolute despair and I believe quality information would have 
lessened that despair. There is more information available now—we are much 
more aware today and I believe that is a very good thing.

I got my diagnosis alone and had to drive two hours home to tell my family, 
I would advise anyone going to an appointment to bring support. I believe my 
medical team did their best, they were kind and well-intentioned but they did 
not have the supports to offer me. The diagnosis was like jumping off a cliff.

The fact that there was very little information at the moment of diagnosis 
certainly shaped my view of the disease—I filled in the blanks myself, I went 
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In recent decades, the diagnostic threshold in terms of disease severity has been 
lowered, meaning that patients are more often than previously diagnosed with AD 
or other neurodegenerative dementia disorders prior to the dementia stage. This 
predementia stage is often labelled mild cognitive impairment (MCI). MCI was first 
introduced into medical literature in the 1980s [11], but not popularized until the 
1990s with the publication of diagnostic criteria for MCI [12]. The basic premise 
was to capture the predementia stage of AD and hence the diagnosis was heavily 
skewed towards memory impairment. Later on, criteria for multidomain MCI and 
non-memory single domain MCI has been developed to better reflect the clinical 
reality of patients with diverse cognitive profiles and to develop criteria for the pre-
dementia stage for other neurodegenerative dementia disorders such as vascular 
dementia and Lewy body disease [13]. A patient with MCI will display cognitive 
impairment but no or only very mild impairment in activities of daily living, and 
according to the aforementioned be at a higher risk of (or destined to) progress to 
dementia. Although envisioned as diagnostic criteria for research, the diagnosis of 
MCI has slowly diffused into clinical practice in many centres. This may be seen as 
an inevitable evolution for “only in research” criteria but may also be a consequence 
of a need to diagnose patients in the predementia stage, and a means to convey to the 
patients that they do not have dementia.

Despite the fact that the diagnosis of MCI may have value in the clinic, it has also 
brought further complexity to the diagnosis and disclosure of neurodegenerative 
disorders. Some of these issues have been further compounded by the introduction 

home and look up the internet. Dr. Google is always frightening but it was Dr. 
Google or nothing. Quality information would have made a big difference. I 
also believe increased information about medication options, side effects, and 
benefits would have been helpful.

My diagnosis was not the end of my life it was the beginning of a different 
life but I had to find that different life myself. I hope there will be a pathway 
to support people on that journey in the future. I was glad I was told—I felt 
confused and was finding it difficult to remember basic things and struggling 
at work, it was a relief to know there was a name for what I was feeling. There 
is a fine line between Mild Cognitive Impairment (MCI) and early onset 
dementia. We need more clarity and more information. Brain disease may not 
be MCI and may not be Alzheimer’s dementia. I hope in the future more 
research will be done into both MCI and the impact of giving a person that 
diagnosis. Every person must be supported in whatever way is best for them.

There was not a significant discussion on progression. For example, driv-
ing was not mentioned and as a person living in a rural area that was signifi-
cant—driving means independence and connection and community. The 
biggest thing lacking in my diagnosis was hope. Hope is so important, and I 
would encourage anyone diagnosed to, get in touch with your local Alzheimer’s 
group. Hope and support will be a balm to your panic.
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of biomarkers into clinical routine and incorporation of these biomarkers into the 
diagnostic criteria for MCI (often labelled as either MCI due to AD or prodromal 
AD) [14, 15]. As mentioned previously, patients with MCI were hypothesized to be 
at an increased risk of progression to dementia. Indeed, this has also been shown to 
be the case with an incremental risk of progression with an increasing number of 
positive biomarkers [16]. On the other hand, observational studies have also clearly 
demonstrated that taken at a group level, patients with MCI are a heterogenous 
group with diverse underlying conditions. This includes non-neurodegenerative dis-
orders, which are not associated with progression to dementia. This is also likely to 
be one of the factors for the relatively high, although varying, rates of reversion 
back to normal cognition in cohorts of patients with MCI [17]. The clinician thus 
faces the issue of diagnosing patients in the MCI stage, some of whom will progress 
to dementia, whereas others will not. At present, it is possible to predict with a mod-
erate to high accuracy which patients at a group level are at an increased risk of 
progressing to dementia [18]. However, the clinician deals with patients at an indi-
vidual level, and will have to extrapolate from group level to the individual patient 
level, which will add uncertainty in terms of the accuracy of progression prediction. 
In other words, the clinician will be faced with diagnosing neurodegenerative dis-
eases such as AD in very early stages (i.e. MCI stage) for which there is no disease- 
modifying therapy and where predicting who will progress is associated with some 
uncertainty. Indeed, in a small study of patients with MCI, the uncertainty of prog-
nosis was one of the factors identified that patients with MCI had to cope with [19]. 
As a further indicator of the uncertainty of the diagnostic label of MCI, patients 
often reported perceiving multiple reasons for their cognitive impairment such as 
personality traits and information overload [19]. It may therefore be relevant to 
consider whether disclosing a diagnosis of MCI may always be warranted. As dem-
onstrated by Helen in case 2, she felt a great relief by the diagnosis, because despite 
being at an early stage of the disease, she clearly felt that something had change, and 
now had an explanation. Helen’s wish for disclosure may be in line with the major-
ity of patients with mild cognitive symptoms. In a study of mild dementia 96% of 
patients reported wanting to be informed of the diagnosis, and 98% of carers 
reported wanting to be informed if they developed dementia [3]. However, this pro-
portion may be lower in MCI patients, and regardless of the fact that the vast major-
ity of patients wishes to be informed, an individual approach is advisable to also 
accommodate those patients who may not wish to be informed. Helen’s case dem-
onstrates a second issue when it comes to the MCI label in clinical practice. Helen 
writes “…was is Alzheimer’s or MCI”. This clearly demonstrates the difficulty for 
patients to understand the difference between a label describing the severity of 
symptoms versus the underlying cause of the symptoms. This is likely to be rooted 
in several factors including the quality of and amount of information given by the 
clinician when disclosing a diagnosis of MCI.

Some special instances with regard to interpretation of biomarkers deserves 
mention in order to illustrate the complexity of biomarker interpretation. Due to the 
prevalence of the disease, the most mature biomarkers are related to AD for which 
it is possible to perform a molecular diagnosis. Specifically, this can be done by 
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measurements of beta-amyloid and phosphorylated tau in the cerebrospinal fluid 
and amyloid and tau positron emission tomography brain scans. Deposition of beta- 
amyloid and phosphorylated tau are hypothesized to be central to the pathophysiol-
ogy of AD, which is why the presence of abnormal deposition in the brain of these 
proteins are often taken as a sign of AD. However, studies have clearly demon-
strated that beta-amyloid is present in a high proportion of older adults without 
cognitive symptoms [20]. This prevalence is age-dependent and is over 20% in per-
sons over 80 years [21]. Furthermore, beta-amyloid is prevalent in patients with 
disorders not associated with beta-amyloid or may occur as co-pathology [22]. 
These and other observations warrant a certain degree of caution and careful consid-
eration when interpreting biomarkers.

In a systematic review of the ethical issues of a biomarker-based diagnosis of 
AD, including in the MCI stage, the uncertainty of predicting the disease course for 
individual patients was raised as an issue, together with the right to know and the 
right not to know [23]. As always, an individual approach should be adopted, and 
there are at present efforts underway to develop models for individual prognostica-
tion based on predictive factors, but the method needs further development and 
clinical validation. In patients with dementia, accurate diagnosis and precise prog-
nostication remains important, as does the process of diagnostic disclosure. 
Nevertheless, since patients in the dementia stage often have a larger need for sup-
port, diagnostic disclosure will have a more immediate and obvious impact on the 
life of the patient.

Case 3
My story—When I got told I had Alzheimer’s—Stefan Eriksson, 55. My wife 
and I sat in front of the doctor. The moment he told us about my diagnosis I 
felt empty. We were sure I did not have Alzheimer’s. No one gets Alzheimer’s 
at my age … at 50. I was young! I loved to work, to travel, to take care of my 
family and to live. Now the doctor is telling me that the test results are indicat-
ing that I have Alzheimer’s. He told me I would not be able to ever work 
again. He took my driving license from me and sent us to a room with a psy-
chologist. It felt like the whole world was falling apart and he just took every-
thing from me. Even my freedom, with driving. We were just so shocked. Our 
minds stood still and since we did not find any questions to ask the psycholo-
gist, she did not have anything to answer. She did not give us any advice, any 
numbers to call, any information about the illness. Nothing. We knew nothing 
about Alzheimer’s more than that we thought only old people got it and that 
you lose your memory. We were so wrong. We had, for example, no idea your 
motor skills and self-esteem would be affected or how stress would affect you. 
The psychologist should be used to this, shocked individuals who are there to 
be guided through this. We needed her help but we got nothing. The psycholo-
gist just told us “You can still live a pretty good life” and then she sent us 
home. Home to what?
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 Is It Safe to Disclose a Diagnosis of MCI and Mild Dementia?

All the patients in this chapter describe a sense of shock at the diagnosis and a 
number of negative feelings such as despair, emptiness, loneliness, unprepared-
ness. It is perhaps not surprising that a diagnosis of a serious brain disorder elicits 
such emotions and may be difficult to eliminate and may be viewed as a part of a 
normal process of adjusting. A number of factors have been cited in the literature 
that are perceived by patients and caregivers as possibly negative consequences of 
receiving a diagnosis of mild dementia. These include emotional upset, rejection 
by family and friends as well as social stigma and embarrassment, no effective 
medical treatment, suicidal ideation in patients, and not wishing to cause burden to 
family [3, 5–8]. These factors which are perceived as negative needs to be balanced 
against those factors perceived as positive, which have already been mentioned 
previously in the chapter. Nevertheless, it raises the issue of whether disclosing a 
diagnosis of MCI or mild dementia is safe. Carpenter el al investigated the impact 
of receiving a diagnosis of very mild dementia (Clinicians’ dementia rating = 0.5), 
mild dementia (Clinicians’ dementia rating = 1) and no cognitive impairment in a 
group of patients referred for evaluation for memory complaints on various mea-
sures of emotional distress [24]. The authors found that anxiety was significantly 
reduced following disclosure independently of which diagnosis was disclosed, and 
no change in depressive symptoms [24]. This finding is somewhat corroborated by 
a small retrospective study in which none out of 50 patients diagnosed with demen-
tia had developed catastrophic thoughts or suicide 1  year after diagnosis [3]. 
However, in a large survey, 55% of caregivers reported that disclosure of a demen-
tia diagnosis had caused depressive symptoms in their family member who had 

For weeks I sat in my house, looking out of the window. My wife had to 
work, I was not allowed to. Since I was so “young” our town did not have 
anything to offer me to do during the day. My wife finally found a dementia 
nurse on Google and we booked a meeting. We had to fight for everything. We 
had pretty much to fight for my right to fit into society. The town finally 
agreed to open up a daily activity centre for me and two other people around 
my age with similar problems.

What I learned along the way is that you will lose pretty much everything 
you thought you had in society, freedom, respect, friends, and more. But it is 
so important to accept your illness. It is what it is. Once you accept it you will 
be able to move on and to see the positive things in life. My kids and their 
mentality “come on dad, look on the bright side, we will be able to hang out 
way more than before, you can still do things you love, find new hobbies, and 
so on”, that gave me light in my life when I needed it the most. My friends that 
are still with me today also means so much to me. They dare to ask how I feel 
and they treat me just like before and like I’m me, Stefan, not a person with 
Alzheimer’s.
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received a diagnosed [25]. In a US study of suicide in patients with a dementia 
diagnosis over a 5-year period, a total of 241 suicides (out of a study population of 
294,952) occurred. Risk factors included prior inpatient psychiatric treatment, 
depression, prescription fills of anxiolytic and anti-depressants, and younger age. 
Importantly, 75% of suicides occurred in those with a new diagnosis of dementia 
[26]. The rate of suicide is comparable in the population without dementia, and as 
such does not warrant extra vigilance in patients with dementia, but in those 
patients with prior psychiatric disease risk of suicide should be considered espe-
cially around the time of diagnosis.

A number of studies have examined the impact of disclosing biomarker status in 
different patient populations. In a group of persons with subjective cognitive com-
plaints undergoing amyloid PET, of which 11 out of a total of 63 participants had a 
positive amyloid  scan, there were no significant changes in mood or significant 
emotional impact, or perceived risk of developing AD. Nor was this associated with 
significant emotional impact, regardless of amyloid status.28 These findings seem to 
be stable over time (at 1 year follow-up) [27]. On the positive side, participants with 
a positive scan were more likely to make positive changes to their lifestyle [28]. 
These findings are in line with another study. In a qualitative study in patients with 
amnestic MCI, some emotional stress was detected in a minority of patients at 
6-month follow-up, but the importance of the finding remains uncertain [29].

 Physician’s Practices and Attitudes Regarding Diagnostic 
Disclosure in MCI and Mild Dementia

A number of surveys have examined the knowledge and attitudes of physicians on 
MCI and dementia. In a sample of neurologists, geriatricians, and psychiatrists in 
memory clinics, 89.5% of respondents found that MCI was very or somewhat useful 
[30]. In a sample of geriatricians who reported practicing in various settings, 70% 
reported that it was important to separate MCI from dementia [31]. Finally, Werner 
et al. sampled family physicians, but did not ask about the attitude of physicians in 
regards to the usefulness of MCI as a diagnostic label, but did report that 70% 
thought that MCI was due to normal ageing [32]. In family physicians, the knowl-
edge of MCI was relatively low, and the diagnostic tests perceived as most useful 
were blood sampling for T3, T4, and TSH, whereas neuropsychological assessment, 
MRI and SPECT scans were found less useful [32]. In contrast, physicians in mem-
ory clinics reported frequent use of PET, MRI, and lumbar puncture [30].

The practices regarding disclosure of MCI may vary as reported in different stud-
ies [30, 33, 34], but a majority always or almost always disclosed the diagnosis [30, 
34] as well as the risk of progression, although to a lesser degree, but not rate of 
progression [30]. In a semi-qualitative study, it was found that physicians expressed 
several different uncertainties when disclosing a diagnosis of MCI, of which half of 
the uncertainties were related to predictions of future disease course [35]. Physicians 
were also more likely to discuss the probability of progression regardless of whether 
the patient asked, whereas they tended to more often only discuss possible rate of 
progression and future symptoms if specifically asked, although this was the same 
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for MCI and dementia [30]. A number of physician-related factors were also associ-
ated with differences in disclosure practices. For example, if the physician recruited 
patients with MCI for research he/she was more likely to discuss the diagnosis more 
in-depth with patients with MCI, and to discuss the underlying cause of MCI [30]. 
Lastly, physicians were more likely to use visual aids and to show scans when dis-
closing the diagnosis in MCI patients.

 The Process of Diagnostic Disclosure

 Setting the Stage: The Initial Visit at the Doctor’s Office

Case 4
My experience of diagnosis. I am Nina Baláčková from the Czech Republic 
and I wish to share my experience of my diagnosis of “atypical young onset 
Alzheimer’s”.

When I was 46, I realized that my memory was bad and I felt tired. At that 
time, I was thinking about Alzheimer’s disease as my mom had it, but the 
neurologist played down my lapses of memory saying that she herself was 
forgetting things too: “It is normal after the forties...”.

I worked as an accountant but at the age of 48, I was having serious prob-
lems in my job because I could not work as fast as usual. I also had problems 
with counting and logical thinking but just felt great fatigue and forgetfulness. 
I thought that I had got older, so such problems were normal. For a few 
months, I worked from early morning till late afternoon, and later on, went 
into the office on Saturdays so others would not know about it. After several 
months, I was no longer able to work. Then I decided to go and see my GP 
who sent me to a neurologist. But this time, I chose a different one.

The neurologist asked me if anybody in my family had Alzheimer’s. I 
answered her calmly that my mom had it because I had no idea that I might 
have it too. Then I did a “clock test”. She saw it and immediately wrote a 
referral to a psychiatrist, and gave it to me, saying: “You know, for Alzheimer’s, 
you need to see a psychiatrist”. This was how I learnt about my diagnosis!!! 
That doctor was really good at diagnosis but her way of informing me about 
such a serious diagnosis was very strange.

After that, I fell into a deep depression. I was divorced, with two children 
studying at university and I had financial problems. I did not know much 
about this disease. I imagined that soon, I would not be able to recognize my 
children and would become a heavy burden for them. I went to see the psy-
chiatrist with depression. I found information about this disease on the 
Internet. I read that people sometimes get confused, lost in time or place... 
When I read it, I realized that many of things that were written there were my 
own problems. When I saw the doctors later on, I told them I had problems 
with logical thinking, counting and time, and that I got lost going to the 
post office.
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The majority of patients who are evaluated for cognitive impairment, will have 
sought medical attention because they feel something has changed with regard to 
their ability to remember or problems in other cognitive areas. However, by map-
ping the motives for why the patient ends up in the physician’s office may uncover 
other reasons (Table 4.1). For example, the patient may not acknowledge that some-
thing has changed due to the lack of insight or perhaps because of embarrassment 

Table 4.1 Suggested items for the diagnostic disclosure in MCI and mild dementia

At the initial diagnostic 
evaluation

Map motives of the patient for seeking medical evaluation
Map social and cultural perceptions in relation to the disorder
Map the wishes of the patient in terms of information given if 
diagnostic tests are undertaken
Be mindful of communication to allow for adjustments due to 
cognitive impairment or other factors
Inform about the process of diagnostic evaluation
Inform about the aims of possible diagnostic evaluations, possible 
outcomes, uncertainties in interpretation and prognostication
Inform about possible alternatives to biomarker sampling (e.g. 
accepting a higher diagnostic uncertainty or “watchful waiting”)

At the diagnostic 
disclosure consultation

Inform according to the wishes of the patient
Inform about the outcome of biomarkers and be open about 
uncertainties
In case of diagnostic uncertainty, consider further diagnostic 
evaluation and second opinion consults
Inform about treatment options including brain-healthy advice, 
which should always be given
Always supply a plan for follow-up or post diagnostic care
If possible, also give information in writing (e.g. hand-outs)

The doctor diagnosed depression but did not want to know where it came 
from. She told me that I was too young for Alzheimer’s. My GP was very 
clever and advised me to see another psychiatrist, who told me at the first 
appointment that it looked like Alzheimer’s and that we needed to do some 
tests. It was important to start taking the right medicine as soon as possible. 
I bought it and my problems decreased in 3 weeks. Unfortunately, this doc-
tor had to finish her job and transferred me to her colleague who sent me to 
psychiatric clinic for one month’s observation. It felt like a holiday as at that 
time, my life was very difficult for me (dressing, shopping, cooking), but 
when I returned home, I still did not know if I had Alzheimer’s or not. They 
sent me to one of our top neurologists specialized in dementia. It took 3 
more months and many examinations including genetic tests and MRI.  I 
have now got a diagnosis: atypical form of young onset Alzheimer’s. So I 
got my final diagnosis after 9 months even though it could have been done 
in one!!!
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or being afraid of what may be discovered in terms of possible diseases. In those 
instances, it may have been the caregiver who has been the main facilitator for the 
diagnostic evaluation to have been set in motion, and it is important to affirm that 
the patient consents to the diagnostic evaluation. It may also be that a patient is 
convinced that nothing is wrong and their motivation for seeking medical evaluation 
is to have this confirmed. Confirmation of the presence of a brain disorder may 
therefore be unwanted information.

By discussing the possible diagnostic procedures as well as the possible out-
comes with the patient and caregiver, the patient is able to make an informed 
decision about whether or not to proceed. This may include informing about the 
possibility of diagnosing a serious and progressive brain disorder with no curable 
treatment. However, it is important as a physician also to keep in mind that the 
diagnostic process is not only a matter of whether the patient does or does not 
have a neurodegenerative disease, but also to be vigilant and inform about the 
possibility of diagnosing potentially reversible conditions such as depression, 
normal pressure hydrocephalus, vitamin deficiency, and other medical conditions. 
Likewise, management of comorbidities (e.g. hypertension, hypercholestero-
emia), other risk factors (e.g. sedentary lifestyle, alcohol overuse) and associated 
symptoms (e.g. depression, epilepsy) in patients with neurodegenerative dementia 
diseases is important and may reduce the risk of progression and increase quality 
of life [36].

Delineating MCI from mild dementia can in clinical practice be difficult. In rela-
tionship to diagnostic efforts, the stage of the disease may impact on how and to 
what end diagnostic procedures are undertaken. In terms of the aforementioned 
reversible conditions, it is of no consequence whether the patient has MCI or mild 
dementia, but in terms of diagnosing an underlying neurodegenerative disorder, it 
may have. For example, in patients with dementia, support in terms of a case man-
ager, referral to a day care centre, and support for the caregiver will be necessary for 
many patients, and in the case of AD, treatment with acetylcholinesterase inhibitors 
and memantine, may be offered. On the other hand, in patients with MCI, and per 
definition, they function independently with no or very little need for help in activi-
ties of daily living. This means that a diagnosis of MCI will have fewer practical 
consequences. That is not to say that diagnosing MCI may not have any conse-
quences. Moreover, patients with MCI may have a high need for further information 
and may want to plan for the future in terms of advance directives, wills and other 
legal arrangements. Moreover, diagnosing patients in the MCI stage may empower 
patients to actively try to mitigate their risk of progression (e.g. taking up a more 
active life, reducing alcohol consumption). Furthermore, it is important that MCI is 
a syndrome and not a specific disease, and therefore from a purely bio-medical 
point of view should not represent the final diagnosis, unless all reasonable diagnos-
tic avenues have been tried.

Throughout the diagnostic process, it is important to keep in mind that com-
munication needs to be adjusted to the abilities of the patient and take into account 
not only the cognitive impairment but also social and cultural aspects of the 
patients´ life.
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 Pre-Biomarker Sampling Counselling

Most patients are likely to readily accept blood sampling and a structural scan as 
these investigations primarily aims to detect the potentially reversible conditions 
mentioned earlier on. However, lumbar puncture (with the aim to sample markers of 
neurodegeneration and AD), 18F-FDG-PET, amyloid, and tau PET may not be 
acceptable for all patients. Although these investigations may be associated with 
minor physical discomfort, the main reason may be that these biomarkers aim, for 
all practical purposes and in the present setting, specifically at diagnosing neurode-
generative dementia disorders.

Before initiating the process of counselling, it is essential to determine clinical 
competency of the patient. Usually, most patients with MCI will have the appropri-
ate capacity, however, in some neurodegenerative disorders, e.g. frontotemporal 
dementia, it may be impaired early on. In patients with dementia, risk of reduced 
competency is likely to be higher. Four core components of clinical competency 
need to be considered [37]: (1) understanding—i.e., the ability to comprehend 
information relevant to a decision; (2) appreciation—i.e., the ability to apply that 
information to one’s own situation; (3) reasoning– i.e., the ability to evaluate the 
potential consequences of one’s own decisions; and (4) expression of choice—i.e., 
the ability to communicate one’s own choices. Clinical competency may be evalu-
ated by specific interviews, vignette methods, neuropsychological tests [38–43], but 
also by general clinical judgement taking into consideration the aforementioned 
core components. Factors such as cultural, social and educational background, and 
psychiatric comorbidities should also be considered.

Pre-biomarker counselling may include information about the purpose and aim, 
limitations and possible benefits and disadvantages. As in all phases, an individual-
ized approach is necessary as these factors will vary from patient to patient. In terms 
of purpose and outcome, biomarker sampling aim to diagnose underlying causes of 
the syndrome, to increase the diagnostic accuracy and to increase the ability to pre-
dict progression. In MCI patients, the latter will take the forefront. It is important at 
this stage to discuss this aspect as diagnosing a neurodegenerative disorder at the 
MCI stage may be unwanted by some patients, and as patients will have the right to 
know, there is an equal right not to know [23]. Discussing the possible outcome and 
benefit of biomarker sampling will also help to ensure that the patient does not have 
unrealistic expectations (e.g. that biomarker sampling will open up for the possibil-
ity of treatment or even a cure) of the outcome of the investigations. To ensure that 
the physician enables the patient to make a truly informed and conscious choice in 
the matter, information should be delivered faithfully and as neutral as possible. 
Moreover, it is not a real choice unless alternative approaches are presented. 
Diagnosing neurodegenerative diseases without the use of biomarkers is possible 
with an acceptable diagnostic accuracy and certainty. Another possibility would be 
to follow the patient over time to ascertain the disease course, and ultimately in 
some instances, the diagnosis.

Pre-biomarker sampling counselling should also help to “set the stage” for the 
diagnostic disclosure. By informing about the purpose of biomarker sampling 
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(which will include possibly diagnosing a neurodegenerative brain disorder) this 
may serve as a forewarning to the patient of what may come, and enable the patient 
to prepare and possibly to discuss the possibility with, e.g. a spouse or another fam-
ily member or friend. It is also important that there is continuity between the pre- 
biomarker sampling counselling and the information given when the diagnosis is 
disclosed. For example, if the patient has been informed that a definitive diagnosis 
will be possible after biomarker sampling, a less certain diagnosis may be a disap-
pointment. In this vein it is obvious that optimally it should be the same physician 
who delivers the pre-biomarker sampling counselling and discloses the diagnosis or 
that what has been said is communicated to the physician disclosing the diagnosis 
(e.g. through case notes or a nurse present at both appointments). Moreover, a phy-
sician knowledgeable about biomarkers and neurodegenerative dementia disorders 
should undertake the biomarker counselling and diagnostic disclosure.

 Disclosing the Diagnosis

As reported by almost all of the patients in the cases in this chapter, the diagnosis 
came as a surprise or even a shock. Stefan in case 3 writes: “The moment he told us 
about my diagnosis I felt empty. We were sure I didn’t have Alzheimer’s. No one gets 
Alzheimer’s at my age … at 50. I was young!” The diagnostic disclosure left him 
blindsided. To Nina in case 4, the diagnosis was delivered very bluntly and almost, it 
seems, in passing: “She saw it and immediately wrote a referral to a psychiatrist, and 
gave it to me, saying: ‘You know, for Alzheimer’s, you need to see a psychiatrist’. This 
was how I learnt about my diagnosis!!! That doctor was really good at diagnosis but 
her way of informing me about such a serious diagnosis was very strange”. It is obvi-
ous from these quotes that although the outcome of the disclosure process in terms of 
the diagnosis being delivered does not change, the way it is done, does matters.

When disclosing a diagnosis, it is a good idea to have the patient be accompanied 
by a caregiver to offer support and to be an extra pair of ears. As always, communi-
cation should be adjusted to the individual patient, and the wishes in terms of level 
of information, should be respected. Information should preferably also be provided 
in writing to support remembering and may also be used as a starting point for dis-
cussions in the family. Explanations about biomarkers and their interpretation may 
be difficult. A large body of evidence exists on how to convey risk to patients in a 
spectrum of diseases, and it can be beneficial for the physician to consider applying 
these when communicating results of biomarkers to the patient. The physician 
should be open about the uncertainty in biomarker interpretation. As already dis-
cussed earlier on, biomarkers may not give a definite prognosis in MCI regarding 
progression to dementia. It may therefore be advisable to avoid a deterministic 
interpretation (i.e. patients with MCI and one or more biomarkers will inevitably 
progress to dementia) and instead adopt a probabilistic interpretation (i.e. patients 
with MCI and one or more biomarkers are at an increased risk of progressing to 
dementia). If the diagnosis is uncertain, a discussion of further diagnostic evaluation 
may be relevant or offering the option of a second opinion evaluation.

4 Disclosure of Diagnosis in MCI and Dementia
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When disclosing a diagnosis of dementia or MCI, the patient should always be 
given information about follow-up and post diagnostic care. This will vary widely 
between patients, but a clearly communicated plan for the near future should be 
given. For some patients with MCI, this may include instructions to contact their 
GP if they feel symptoms are getting worse, whereas for patients with a neurode-
generative dementia disorder, follow-up should be in a clinic which offer special-
ized care and a multiprofessional setting. Advise on brain-healthy behaviour and 
attention to modifiable risk factors is almost always relevant and will often help to 
empower the patient to do something themselves to influence the disease course. 
Discussion of advance directives, wills, and other legal matters may also be 
relevant.

 Conclusion

Patients who seek out medical attention for cognitive complaints are individuals, 
and the diagnostic process and information should have this as its starting point. The 
physician should map motives for seeking evaluation and communicate the possi-
bilities in terms of diagnostic assessments and possible outcomes. This will often 
require specialist knowledge of biomarkers and of neurodegenerative diseases. 
Diagnostic evaluation may uncover incurable brain disorders but may similarly 
reveal potentially reversible causes of the diagnostic evaluation and this and other 
aspects such as uncertainties regarding interpretation of biomarker should be com-
municated to the patient. Although neurodegenerative diseases are incurable, symp-
toms, and comorbidities are manageable and may reduce progression rates and 
improve functioning and quality of life. Following diagnosis, a plan for follow-up 
and post-diagnostic care should always be communicated.
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LBD Lewy body dementia
MRI Magnetic resonance imaging
MCI Mild cognitive impairment
PDD Parkinson disease dementia
REM Rapid eye movement
DOMINO-AD UK Donepezil and Memantine in moderate to severe AD
VaD Vascular dementia

 Introduction

The most common aetiology of dementia is a neurodegenerative process in the 
brain triggered by various proteinopathies and consequent differences in patho-
physiological, clinical and biomarker phenotypes that are summarised under spe-
cific diagnoses (Chap. 2). The core trigger of neurodegeneration in the most 
common sporadic forms of primary degenerative dementias is still unknown (or 
under debate) and starts years before the clinical symptoms of the disease. As a 
result, there are currently no specific preventive strategies or disease-modifying 
therapeutics available. Clinical symptoms of dementia are due to a progressive 
loss of neuronal function that is mediated by signal substances or neurotransmit-
ters in the brain cells’ synapses. In the early 1990s this was one of the underlying 
ideas behind the first specific anti-dementia treatment for the most common form 
of dementia: Alzheimer’s disease (AD). Today it continues to be the only evi-
dence-based, first-line treatment approach. A limited and transient symptomatic 
effect of current medications without substantial and sustained long-term benefit 
is driving research efforts towards new treatment strategies in the hope of achiev-
ing disease-modifying effects. In this context drug targets are changing, and the 
amyloid cascade hypothesis occupies a key role in the development of new drugs. 
Accordingly, focus on target patient population further to the “left” on the clinical 
trajectory of disease evolution, i.e. towards early or prodromal stages of AD such 
as mild cognitive impairment (MCI), preferably well phenotyped with molecular 
and imaging AD biomarkers.

 History of Pharmacological Treatment of Dementia

Current anti-dementia medications stem from the anticholinergic hypothesis of 
AD [1], which is based on converging evidence of reduced choline uptake and 
acetylcholine (ACh) release, degeneration of cholinergic cells in the nucleus 
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basalis of Meynert with consequent loss of neocortical cholinergic innervation [2, 
3]. In parallel, experimental studies demonstrated the role of ACh in learning and 
memory [4].

In 1993 tacrine was the first centrally acting cholinesterase inhibitor approved 
for the treatment of AD. Though the initial reports on the efficacy of the drug were 
very good, it was quickly taken off the market due to its hepatotoxicity. Tacrine 
caused elevated hepatic enzymes and its metabolite was cytotoxic [5].

In 1996 donepezil was approved for the treatment of mild to moderate AD, sup-
ported by the outcomes of 19 randomised clinical trials (RCTs) (three in severe 
stages of the disease and 16 in the mild to moderate stage) designed to assess treat-
ment efficacy on cognition, function and/or behaviour and neuropsychiatric symp-
toms [6, 7].

In 2006 the US Food and Drug Administration (FDA) approved donepezil for the 
treatment of severe AD just 1 month after data from a Swedish study on severe AD 
in nursing home settings were published [8, 9].

Rivastigmine entered market in 2000, supported by the outcomes of six RCTs 
showing its efficacy in terms of the three above-mentioned symptom domains in 
mild to moderate AD. One RCT was performed in severe stages of the disease [10]. 
Due to a higher frequency of adverse events (AE), in particular gastrointestinal (GI) 
ones, the rivastigmine transdermal patch with gradual release over 24 h was devel-
oped in 2007 [11, 12]. In 2013 the FDA expanded the approved indication for the 
rivastigmine patch (13.3 mg/24 h) to include the severe stages of AD.

Approved in 2001, galantamine is the most recent acetylcholinesterase inhibitor 
(AChEI) used in treating AD, also mild to moderate AD, its efficacy assessed in 
eight RCTs (one in severe stages of the disease and seven in mild to moderate 
stages) [10]. Due to faster elimination, a half-life extended-release oral product was 
developed to permit single instead of the original twice-daily intake.

In 2003 the FDA approved memantine for the treatment of patients with moder-
ate to severe probable AD, its efficacy assessed in six clinical trials (three in moder-
ate to severe AD and three in mild to moderate) [10].

In 2014 the FDA approved donepezil-memantine as an extended-release capsule 
for patients stabilised on daily dose of donepezil 10 mg and not currently on meman-
tine. The recommended starting dose is 7 mg/10 mg, taken once a day in the eve-
ning, which should be increased in 7 mg increments until reaching the recommended 
maintenance dose of 28 mg/10 mg once daily [13]. This drug formulation is not 
approved in Europe (Table 5.1).
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 Pharmacodynamics and Pharmacokinetics: Relevant 
Information for Clinicians

The pharmacodynamics of drugs refers to the underlying mechanism of its biologi-
cal effect and biochemical and molecular interactions. An important aspect of phar-
macodynamics involves identifying which intrinsic and extrinsic variables affect the 
relationship between the concentration and effect of the drug [14].

The pharmacokinetic characteristics of drugs, such as release, absorption, distri-
bution, bioavailability, metabolism and excretion are crucial for determining a daily 
effective dose, minimum and maximum dose, dosage regimen and form of adminis-
tration [14] (Table 5.2).

 Acetylcholinesterase Inhibitors

The three AChEIs currently in use decrease the breakdown of acetylcholine (ACh) 
in the synaptic cleft, potentiating the effect in the synapse of ACh by inhibiting the 
enzyme cholinesterase, which has two major forms: AChE and butyrylcholinester-
ase (BuChE). The former is highly selective to ACh and hydrolysing it to acetate 
and choline terminates its action in the synapse. Contrary to AChE, BuChE also 
metabolises other endogenous and exogenously applied molecules, such as certain 
neuropeptides, and centrally active substances such as organophosphates.

Although the main mode of action of donepezil, rivastigmine and galantamine is 
similar, their pharmacological properties differ (Table 5.1). Non-competitive inhibi-
tion of donepezil and rivastigmine means that they bind and inhibit AChE irrespec-
tive of whether it has already been bound to its substrate ACh, in contrast to 
galantamine, which competes with ACh for the binding site on AChE. The revers-
ibility of enzyme inhibition is a major requirement for the therapeutic non-toxic 
effect of AChEI.

AChE exists in two isoforms in the nervous system, G1, which is selectively 
present in the cortex and hippocampus, while the G4 isoform is predominant in the 
motor endplate in the peripheral nervous system (Weinstock, 1999). The higher 
selectivity of rivastigmine to the G1 isoform explains the absence of peripheral 
cholinergic effects, such as muscle cramps and weakness, described as side effects 
of donepezil and galantamine. An additional advantage of rivastigmine compared to 
the other AChEIs is that AChE activity, particularly its G4 isoform, decreases during 
the disease course and G1 isoform is probably mainly responsible for hydrolysing 
ACh. Furthermore, rivastigmine is not specific for AChE over BuChE [15], the latter 
less affected by the disease or even increased [16]. However, rivastigmine has a 
noticeably short elimination half-life compared to donepezil and galantamine, 
which requires two oral daily doses to reach a steady-state concentration in the 
plasma. More than one daily dose of a drug compromises compliance with treat-
ment in patients with dementia. Another disadvantage of rivastigmine is that plasma 
concentration of the drug increases more than proportionally when the dose 
increases. Nonlinear pharmacokinetics results in more side effects in comparison 
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with donepezil and galantamine. The rivastigmine patch has considerably better 
tolerability since it gradually releases the drug over 24 h [17, 18].

A further distinctive pharmacokinetic characteristic of galantamine is its dual 
mode of potentiating cholinergic transmission by additional interaction with nico-
tinic receptors. This effect was expected to be extra beneficial since the severity of 
cognitive impairment in AD correlates with loss of nicotinic receptors [19].

Table 5.2 Pharmacodynamic and pharmacokinetic properties of acetylcholinesterase inhibitors

Properties Donepezil Galantamine Rivastigmine Memantine
Mode of action Non- 

competitive, 
rapidly 
reversible 
inhibitor

Competitive, 
rapidly reversible 
+ nAChR 
modulation

Non- 
competitive, 
slowly 
reversible

Non-competitive, 
low-affinity, 
NMDA receptor 
antagonist

AChE/BuChE 
selectivity

300 50 1

Brain vs 
peripheral 
selectivity

Yes No Yes

Formulation Tablets (ER) (5, 
10, 23 mg)

Tablets (ER)  
(8, 16, 24 mg)
Oral solution  
(2 mg/ml)

Capsules (1.5, 
3, 4.5, 6 mg)
Oral solution  
(2 mg/ml)
Transdermal 
patch (4.6, 9.5, 
13.3 mg/24h)

Tablets (10,  
20 mg)

Effective 
dose(s)

5–10, 23a mg 
(once daily)

16–24 mg (once 
daily)

6–12 mg 
(divided into 
two daily doses)

10–20 mg (once 
daily)

Absorption 
affected by 
food

No Yes Yes No

Bioavailability 
(%)

100 100 35 (3mg), 70 
(6mg)

100

Time to reach 
Cmax,ss (h) (tmax)

6 4–5 1 (capsule), 8 
(patch)

3–8

Elimination 
half-life (h) (t½)

73 6–8 1.5–2 (capsule), 
3.4 (patch)

60–70

Metabolism Hepatic 
(CYP2D6, 
CYP3A4, 
UGT)

Hepatic 
(CYP2D6, 
CYP3A4, UGT)

Esterases in 
liver and 
intestine

Mainly 
unmetabolised

Renal excretion 
(%)

17 50 Metabolite 57–82 (pH 
dependent)

Kinetics Linear Linear Nonlinear Linear
Steady state 
(days)

14–21 6 1 11

nAChR nicotinic acetylcholine receptors, NMDA N-Methyl-d-aspartate, AChE acetylcholinester-
ase, ER extended release, Cmax,ss maximum steady-state plasma drug concentration during a dosage 
interval, CYP cytochrome P450, UGT uridine 5'-diphospho-glucuronosyltransferase
aDonepezil ER 23 mg only approved in USA
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An important aspect of pharmacokinetics is an effect of renal and hepatic metab-
olism on drug elimination, which differs among AChEI with consequent effect on 
drug interactions and frequency of adverse effects of treatment [20].

Donepezil is metabolised in the liver by the cytochrome group of enzymes P450 
(CYP) (Table 5.1), and the primary route of elimination is renal. No dose adjustments 
are needed in subjects with moderate renal dysfunction. However, even in mild to mod-
erate liver impairment, the recommended 5 mg dose should be maintained. There is only 
one active metabolite with low affinity and negligible effect on AChE inhibition and 
pharmacological effect of the drug. Drugs that are potent CYP inhibitors (ketoconazole, 
cimetidine) influence plasma concentrations of donepezil considerably.

Rivastigmine is mainly metabolised by cholinesterase-mediated hydrolysis in 
the liver and to negligible extent in the intestines, to inactive metabolites (Table 5.1). 
CYP enzymes are not significantly involved in the rivastigmine metabolism, mak-
ing drug interactions unlikely. Renal excretion is also a primary route of elimina-
tion, with no need for dose reduction in mild to moderate renal impairment. Since 
dose titration to tolerability is the basis for individually determining the maximum 
treatment dose, even in moderate liver cirrhosis, there is no general recommenda-
tion about the maximum dose.

Up to 30% of galantamine is excreted unmetabolised in the urine, while the rest 
is metabolised through various pathways, e.g. as CYP enzymes and glucuronida-
tion, which provides active metabolites, though in low concentrations, in the plasma 
and a doubtful contribution to the pharmacological effect of the drug. Use of galan-
tamine in patients with moderate to severe hepatic dysfunction is not recommended 
due to an up to 60% reduction in metabolic clearance.

 Memantine

Memantine is a non-competitive, low-affinity antagonist of the N-methyl-D- 
aspartate (NMDA) ionotropic channel receptor, which is a binding site for a major 
excitatory neurotransmitter glutamate. Pathologically increased NMDA receptor 
activity has been demonstrated in AD, as well as impairment of learning and mem-
ory, with their blockade [21]. Memantine’s low-binding affinity restores homeosta-
sis in the glutamatergic system without accumulation in ion channels or blocking of 
synaptic neurotransmission [22]. Memantine is believed to have both a symptom-
atic treatment effect and neuroprotective properties [23].

CYP enzymes do not contribute significantly to metabolism of memantine to its 
inactive metabolites; however, memantine seems to be both a potent and selective 
inhibitor of CYP2B6 enzyme in its therapeutic doses, which might have clinical 
relevance in terms of drug interactions [24]. Since memantine and its metabolites 
are excreted renally by tubular secretion, concomitant therapy with drugs with a 
similar route of elimination could lower clearance of memantine. However, the 
widely used oral antidiabetic metformin did not have pharmacokinetic interactions 
with memantine during a single-dose, 6-day treatment in healthy volunteers, despite 
the similar route of elimination [25]. In patients with severe renal impairment only 
half of a maximum daily dose is recommended, while in moderate renal 
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insufficiency tolerance during the titration phase with 10 mg is the guiding principle 
in determining the individual maximum dose.

 Pharmacogenetics: Towards a Personalised Treatment

Genetic variations in drug metabolising enzymes as well as AChEs could contribute 
to the individual therapeutic failures and different side effects or AEs across the dif-
ferent compounds from the same class, Table  5.2. Different profiles of common 
genetic risk factors for AD, such as DNA apolipoprotein E epsilon 4 (APOE-e4) 
genotype, might also have impact on treatment response in AChEIs. A number of 
studies performed on genetic polymorphisms in cytochromes [20], in particular 
CYP2D6, for AChEI treatment identified several groups of metabolisers: 5–10% of 
poor metabolisers, 10–17% of intermediate, 70–80% of extensive and 3–5% of 
ultra-rapid metabolisers [26]. These genetically determined metabolic phenotypes 
result in different plasma concentrations of the drugs, from almost toxic levels in 
poor metabolisers to much below therapeutic levels in the ultra-rapid group. To date 
pharmacogenetic studies on response to AChEI treatment in AD are discrepant, 
partly due to different number of patients included, follow-up periods and definition 
of responders vs non-responders. Ten studies on patient populations ranging from 
27 to 396 individuals treated with either donepezil, galantamine or rivastigmine 
were performed analysing treatment response for different phenotypes of cyto-
chromes, mostly CYP2D6 [20]. A study investigating the effects of 16 functional 
polymorphisms of CYP2D6 on treatment effect in 57  AD patients treated with 
donepezil reported significantly higher frequencies of gene variants in responders 
that contribute to decreased or absent enzyme activity [27]. An Italian prospective 
study that included 171 patients treated with one of the three AChEIs, however, 
found no effect of different CYP2D6 and BChE genotypes after 1 year of treatment, 
irrespective of the medication used [28].

The number of published scientific studies on the influence of different geno-
types of cholinergic markers (AChE, BChE and choline acetyltransferase) is grow-
ing. The BChE genotype affected treatment effect in both rivastigmine and 
memantine add-on therapy [29]. A deleterious effect of the BChE-K variant in 
donepezil treatment of MCI over 3 years was reported in a case–control study [30]. 
The interaction between the BChE-K genotype and donepezil response on cognitive 
function in this study was significantly associated with the duration of treatment. 
Furthermore, homozygous BChE-K carriers displayed a steeper cognitive decline 
on Mini-Mental State Examination (MMSE) and Clinical Dementia Rating—Sum 
of Boxes in donepezil-treated subjects carrying APOE-ε4 allele.

A possible explanation is that parallel pharmacological inhibition of AChE by 
donepezil treatment and inhibition of BChE due to polymorphism in BChE-K- 
variant of the enzyme cause toxic overload of acetylcholine [31, 32]. Thus, BChE 
genotyping represents a promising tool in selecting non-responders for AChEI ther-
apy when eventual treatment of AD patients with a prodromal phase of the disease 
is considered on a case-by-case basis.
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The APOE-ε4 allele is associated with an increased risk for developing late- 
onset sporadic AD. The majority of RCTs, three performed with donepezil, three 
with galantamine and two with rivastigmine (n = 2462 patients with AD), reported 
no influence of the apolipoprotein E (APOE) genotype on treatment response [20]. 
In one study on the effects of long-term treatment with donepezil in 40 patients, 
APOE-ε4 carriers demonstrated a poorer response on the Alzheimer’s Disease 
Assessment Scale Cognitive Subscale (ADAS-cog) score after 3 years therapy [33]. 
In a case–control study on 81 patients, in contrast, after 12–16 months of treatment, 
there was a better response in specific cognitive domains of attention and memory 
and on MMSE in APOE-ε4 carriers [34].

Although APOE polymorphism does not seem to have an independent effect on 
AChEI clinical response, patients with the APOE-ε4 and CYP2D6 genotype with 
decreased function alleles demonstrated an increased frequency of treatment non- 
response [35].

Models built on the likely beneficial or detrimental effect of long-term AChEI 
treatment, incorporating relevant modifying factors such as age, sex and BuChE-K 
and APOE-ε4 polymorphism were suggested [36]. This approach might optimise 
treatment outcomes in future but it does not presently guide the therapeutic deci-
sions of clinicians. With respect to optimising treatment efficacy, more complex, 
different neurodegenerative phenotypes will likely be defined in the future based on 
genetic and biomarker profiles.

 Translation of Clinical Trial Outcomes to Relevant Benefits 
in Clinical Practice

A large number of RCTs were performed with AChEIs to evaluate their efficacy, 
usually against placebo treatment in AD (Table 5.1). How long trials lasted was 
based on their outcomes: 6–12 months if symptom improvement was intended or 
18–24 months if modification of clinical course was expected [37]. Three-month 
trials were considered too short to demonstrate a clinically meaningful effect [37]. 
The most relevant clinical outcomes in the RCTs are improvement in cognitive per-
formance, various aspects of activities of daily living (ADL), severity rating of the 
disease and the clinician’s global impression of change compared to baseline per-
formance [38]. Outcomes across different domains in RCTs with patients with AD 
are quantified by representative scales, such as: MMSE [39] and ADAS-Cog [40] 
for global and domain-specific cognitive status; Disability Assessment for Dementia 
Scale [41] and Progressive Deterioration Scale [42] for ADL; Clinician’s Interview- 
Based Impression of Change Plus Caregiver Input (CIBIC-Plus) [43] and Gottfries- 
Bråne- Steen Scale [44] for global clinical state; and Neuropsychiatric Inventory 
(NPI) [45] for neuropsychiatric symptoms. In trials in severe AD due to floor effect 
on MMSE and ADAS-Cog, the Severe Impairment Battery (SIB) [46] was used to 
assess cognitive decline.

A clinically relevant change is difficult to reconstruct based on minor changes or 
cut-off scores on individual assessment scales used across domains as trial 
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outcomes. The change has to be relevant for both patient and caregiver in real life. 
Applied in a standardised way by a clinician and caregiver, the CIBIC-Plus uses a 
composite score, showing if there was meaningful improvement based on criteria 
relevant to the patients and their carer.

Pooled data from both RCTs and observational studies make it possible to assess 
not only efficacy through meta-analyses but also the occurrence and profile of AEs 
on a large scale, not to mention differences in outcomes based on the characteristics 
of the patient population at baseline. For example, in the meta-database from the 
Alzheimer’s Disease Cooperative Study and the Alzheimer’s Disease Neuroimaging 
Initiative (n = 2793 participants) conducted from 1993 to 2012 older individuals 
with AD dementia enrolled in clinical trials with AChEI showed substantially less 
cognitive worsening measured with the ADAS-cog or MMSE than younger indi-
viduals [47].

It could be argued that the isolated small effect on cognition without effect on 
functional decline cannot be considered as clinically relevant. Similarly, improved 
or stabilised performance of ADL may not have enough of an effect to have an 
impact on outcomes of institutionalisation, carer impact or quality of life [48]. A 
systematic review and meta-analysis of the effectiveness of all commonly used 
pharmacological interventions to improve quality of life and well-being in people 
with dementia did not find consistent evidence [49]. However, only 12- to 24-week 
AChEI RCTs on donepezil were included in this review, since comparable trials 
with rivastigmine or galantamine did not report quality of life outcomes. Thus, it is 
still unclear whether improvements in quality of life can be expected to continue 
beyond short-term RCTs.

 Donepezil

The main findings of RCTs on donepezil are similar in both mild to moderate and 
moderate to severe disease, with donepezil showing benefits compared with placebo 
at 26 weeks (6 months) for cognitive function, ADL and the clinician-rated global 
impression scales (Table 5.1). There were no differences on measures of behav-
ioural symptoms or quality of life. AEs and withdrawal from the study were dose- 
related, occurring more often in patients treated with 10 and 23  mg/day [6]. 
Slow-release donepezil formulation of 23  mg/day did not show any advantages 
compared to 10 mg/day [50, 51].

Only 11% of patients with probable AD were eligible for RCTs sponsored by 
pharmaceutical companies due to restricted inclusion criteria [52]. Given the mod-
erate improvements in individual domain-specific rating scales during a relatively 
short evaluation time in such highly selected patient populations, there was a need 
for more real-life outcomes in typical real-life patients with common 
comorbidities.

A large-scale UK-based trial called AD 2000, which did not receive any funding 
from pharmaceutical companies [53], was initially designed to address relevant 
clinical and social benefits and economic outcomes during long-term treatment. 
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Although the trial aimed to recruit 3000 patients referred to a memory clinic, only 
566 individuals with AD and with or without cerebrovascular disease and vascular 
dementia (VaD) diagnosis were randomised. The trial had a modified cross-over 
design since patients were randomised to donepezil 5 mg/day or placebo in the ini-
tial 12 weeks and then re-randomised to 5 or 10 mg/day or placebo. The trial aimed 
to “determine whether donepezil produces worthwhile improvements in disability, 
dependency, behavioural and psychological symptoms, carers’ psychological well-
being, or delay in institutionalisation and if so, which patients benefit, from what 
dose, and for how long” [6, 53]. The first 2 years of treatment showed small improve-
ments on tests of cognitive (MMSE) and functional (Bristol ADL Scale) ability but 
there was no significant delay in entry to institutional care or progression of dis-
ability, which were two primary outcome measures.

The study was criticised for various methodological limitations, for example 
repeated washouts that could have been associated with a loss of benefits of done-
pezil treatment. In addition, 48% of patients had discontinued the trial within 1 year 
and <20% remained by the end of the second year.

 Galantamine

RCTs on galantamine that mainly included patients with mild to moderate AD 
[54], treatment showed significant improvements in cognition irrespective of 
daily dose (8–32 mg/day) or drug formulation (bi-daily vs extended-release tab-
lets) (Table  5.1). On CIBIC, improvement or stabilisation was observed at all 
daily doses, except for 8 mg/day. Trials that reported changes in ADL and the 
Neuropsychiatric Inventory scale as outcomes showed significant treatment effect 
on function and behaviour [55–57]. The 6-month RCT with galantamine in 
patients with severe AD residing in a nursing home reported an improvement in 
cognitive function but there was no significant effect on ADL, which is a desirable 
treatment effect in advanced dementia [58]. An international, 7-month multi-cen-
tre RCT reported efficacy across all core domains in patients with comorbid AD 
and cerebrovascular disease [59].

 Rivastigmine

A 26-week RCT reported that oral rivastigmine taken in 6 and 12 mg divided into 
two daily doses and a rivastigmine transdermal patch 9.5 mg/day showed benefits 
compared to placebo on measures of cognitive function, ADL and the physician- 
rated global impression of change scales, but there was no difference with respect to 
behavioural symptoms in mild to moderate AD (Table 5.1) [60]. Effect on cognition 
was rather small and thus probably not clinically relevant. Significant improvements 
compared to placebo on GCI scale were shown at the 26-week assessment but not 
at earlier time points. The transdermal patch (9.5 mg/day) seems to be as effective 
as peroral capsules, as suggested in the IDEAL study [61].
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 Memantine

In contrast to AChEI, memantine treatment led to functional improvement and 
reduced care dependence in severely demented patients in one initial 3-month 
RCT [62] and showed some beneficial effect in moderate to severe or severe AD 
in RCTs lasting 6 months or more (Table 5.1). Most of these studies (five RCTs 
listed in Table 5.1) compared the efficacy and safety of memantine (versus pla-
cebo) in patients already receiving stable treatment with donepezil [63]. 
Memantine was marginally superior to placebo on outcomes measuring cognitive 
function, ADL, behaviour and mood in mild to moderate and moderate to severe 
AD. A systematic review and meta-analysis of nine studies including monother-
apy showed minor clinical benefits across all outcomes, including clinical global 
impression of improvement [64]. A meta-analysis and meta-regression of 18 
RCTs involving 5004 patients reported that memantine was only slightly superior 
to placebo in outcomes measuring cognitive function, neuropsychiatric symp-
toms, global clinical assessment and discontinuation due to inefficacy, and showed 
no improvement in functional ability [65]. The authors concluded that the clinical 
relevance of memantine’s efficacy in AD is doubtful. They also argued that the 
conclusions in several previous, optimistic meta-analyses [64, 66, 67] overlooked 
the relevance of the intervention effect size, which was very small across all effi-
cacy domains [68].

 Comparative Evidence of Efficacy

Head-to-head trials directly comparing efficacy of different AChEIs are sparse and 
limited since the majority of them used open-label design, different measurement 
scales for assessing outcomes and a range of fixed and flexible doses of the drugs 
being tested [69]. Four trials providing direct comparison of two AChEIs are fre-
quently cited in the literature: one 52-week [70] and one 12-week open-label trial 
[71] compared donepezil with galantamine, and one 12-week open-label [72] and 
one 2-year double-blinded randomised trial [73] compared donepezil with rivastig-
mine. While shorter, the 12-week trials found statistically significant differences in 
efficacy on cognitive and functional outcomes in favour of donepezil over galan-
tamine, while the longer 52-week trial did not find significant differences in efficacy 
[69]. Both trials comparing directly donepezil and rivastigmine found a similar 
effect on cognitive measures, while the double-blind study demonstrated even a 
small, statistically significant effect on functional measures in favour of rivastig-
mine over donepezil. Regarding positive effect on measures of change in behaviour, 
donepezil was significantly better than galantamine.

A network meta-analysis is another option for comparing the efficacy of two 
treatments and indirectly estimates differences between the effects of two drugs 
tested in separate RCTs by making an inference based on their efficacy versus pla-
cebo, which is a common comparator [74].
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 Safety and Tolerability

Most side effects of AChEI are due to cholinergically mediated GI symptoms. 
Across all RCTs on AChEI the most common reasons for trial discontinuation were 
nausea (2–8%) and vomiting (1–5%) [75]. Transdermal administration of rivastig-
mine has considerably improved tolerance of the drug [76]. The meta-analysis of 
memantine trials found no differences between memantine and placebo for both 
all-cause treatment discontinuation and for treatment discontinuation due to AEs 
[65]. A slight reservation about this conclusion is that patients with severe AD might 
underreport AE, possibly leading to safety overestimation of memantine prescribed 
in this disease stage. Table 5.3, which summarises AEs reported in anti-dementia 
drug RCTs, is based on Alva and Cummings’ 2008 review [75], which compiled 
and analysed odds ratio data on AEs listed in manufacturers’ patient information 
leaflets for donepezil, galantamine, rivastigmine and memantine. It is worth 

Table 5.3 Adverse events reported in clinical trials with anti-dementia drugs

Significant odds ratios Non-significant odds ratios
Donepezil Anorexiaa, diarrhoeaa, muscle 

cramps, nauseaa, vomitinga

Abnormal dreams, accidents, arthritis, back 
pain, chest pain, confusion, ↑ dehydration, 
depression, dizziness, ecchymosis, eczema, 
emotional lability, fatigue, fever, frequent 
urination, hallucinations, headache, 
haemorrhage, hostility, hyperlipidaemia, 
hypertension, infection, insomnia, 
nervousness, pain, personality disorder, 
somnolence, syncope, urinary incontinence, 
weight loss

Rivastigmine
Oral 
administration 
(capsule)

Abdominal pain, anorexiaa, 
anxiety, asthenia, depression, 
diarrhoea, dizzinessa, 
dyspepsia, fatigue, flatulence, 
headache, malaise, nauseaa, 
sweating, tremor, vomitinga, 
weight loss

Abdominal pain, accidental trauma, 
aggression, confusion, constipation, 
eructation, hallucinations, hypertension, 
influenza-like symptoms, insomnia, rhinitis, 
syncope, urinary tract infection, vertigo

Transdermal 
patch

Same AEs profile, no significant odds ratios

Galantamine Anorexiaa, dizzinessa, 
dyspepsia, fatigue, headache, 
nauseaa, vomitinga, weight 
loss

Abdominal pain, anaemia, bradycardia, 
depression, diarrhoea, haematuria, insomnia, 
rhinitis, somnolence, syncopea, tremor, 
urinary tract infection

Memantine Constipation, headache, 
hypertension, pain

Back pain, confusion, coughing, dizziness, 
dyspnoea, fatigue, hallucinations, 
somnolence, vomiting

AE adverse events, AEs reported by at least 2% of patients receiving different therapeutic dosages 
and occurring at least twice the frequency seen in placebo-treated patients
aMost frequent AEs leading to discontinuation of treatment. Italics indicate AEs with odds ratios 
close to marginal significance. Based on Alva and Cummings [74]
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mentioning to patients that most of the common GI side effects disappear in one to 
a few days.

In most cases typical GI cholinomimetic AEs are mild and transient and can be 
reduced by longer titration to the target dose, e.g. the recommended 6-week titration 
of donepezil from 5 to 10 mg/day. While donepezil does not have to be taken with 
food to reduce the frequency of GI AEs, it is recommended that galantamine and 
rivastigmine are administered with food. Adding anti-emetic medication and ade-
quate fluid intake can ease nausea, which in a minority of patients taking galan-
tamine, and even donepezil, was experienced for more than a week. To avoid nausea, 
donepezil is usually prescribed for the night. However, if lucid dreams develop, the 
patient is advised to take donepezil in the morning.

Both donepezil and galantamine treatment may reduce rapid eye movement 
(REM) sleep latency and lead to decreased slow-wave sleep [77]. Insomnia in RCTs 
was two to threefold more frequent in patients treated with donepezil than in those 
on placebo. Rivastigmine increases REM density and does not affect REM sleep 
latency. Lack of sleep was reported in patients treated with rivastigmine diagnosed 
with AD, dementia with Lewy bodies (DLB) or Parkinson’s disease dementia 
(PDD) [78].

While AEs leading to discontinuation in RCTs were similar for both oral and 
transdermal administration of rivastigmine, their safety and tolerability profiles are 
different. The 9.5 mg/24 h rivastigmine transdermal patch had similar efficacy to the 
rivastigmine capsule (12  mg/day), with one-third of the incidence of GI side 
effects [11].

Interestingly, skin irritation related to the rivastigmine patch had low incidence 
in clinical trials, was not related to the dose and could be avoided by omitting 
application of the patch on the same site within 14 days. In clinical practice com-
mon notification of skin irritation is often related to various manufactures and 
differences in adhesive substances. Low body weight is a risk factor for experi-
encing more severe AEs, particularly the GI profile. Body weight of less than 
50 kg is a warning sign that the patient will probably discontinue treatment with 
either rivastigmine capsules or patch due to AEs. Thus, weight monitoring during 
treatment is obligatory, and this refers to all compounds in the AChEI class. Frail 
older patients risk developing slight nausea and subsequent loss of appetite that 
may continue unnoticed for some time, resulting in weight loss over a lon-
ger period.

In the FDA Adverse Event Reporting System database serious AEs associated 
with AChEI are rhabdomyolysis, convulsions, falls, loss of consciousness, syncope, 
pneumonia and death. Other severe complications are increased gastric acid secre-
tion, GI bleeding, urinary obstruction, deterioration of symptoms of asthma or 
obstructive pulmonary disease, seizures and exacerbation of extrapyramidal symp-
toms in Parkinsonism.

When data from unpublished studies on the use of galantamine in people with 
MCI at risk of developing AD were pooled, researchers found a significantly higher 
rate of unexplained death in the patient group treated with active drugs [54]. The 
studies combined included 2048 people >50 years of age with MCI. The difference 
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in death rates between the drug groups and the placebo became apparent within the 
first 3 months of treatment of patients with MCI, whereas in placebo-controlled 
studies of up to 6 months among patients with dementia, death rates did not differ 
between galantamine and placebo [79, 80]. The deaths in the galantamine MCI tri-
als were mostly due to cerebrovascular or cardiovascular causes.

In a real-life setting it is important to be aware of frailty, comorbidities and poly-
pharmacy in individual patients. In particular the physician should be aware of the 
vagotonic effect of AChEIs on sinoatrial and atrioventricular nodes causing brady-
cardia and heart block. A population-based study showed that recent initiation of 
cholinesterase inhibitors was associated with approximately a doubling of the risk 
of hospitalisation for bradycardia [81]. Absolute contraindications to AChEI are 
second or third-degree heart block in an unpaced patient; QT prolongation; and 
bradycardia <50 bpm. Beta-blockers are commonly prescribed drugs, and AChEIs 
should be prescribed cautiously if the pulse rate is between 50 and 60 bpm, even in 
an asymptomatic patient.

Memantine is well tolerated, but dose adjustments are needed in more severe 
renal impairment. AEs could be provoked by alkalinisation of the urine and there-
fore sodium bicarbonate and carbonic anhydrase inhibitors should be avoided.

Open-label extension and observational studies have reported good tolerability 
with prolonged memantine therapy, although there is a substantial dropout and sur-
vivor bias [82, 83], just as there is a risk confusion and/or having hallucinations.

 Possible Beneficial Effects of AChEIs on Comorbidities 
in AD Patients

Evidence in the literature indicates that AChEIs can also have a beneficial effect 
on comorbidities as well as reduce cardiac morbidity and mortality in AD patients 
[84]. While bradycardia is a non-favourable and potentially serious side effect of 
AChEI treatment, particularly during treatment with donepezil [85], AChEIs can 
slow the heart rate in patients with atrial fibrillation and other causes of tachycar-
dia. A number of studies reported a possible cardio-protective effect of AChEI 
[86]. A cohort study with 7073 patients from the Swedish Dementia Registry 
found, after accounting for confounders, that patients with AD or mixed dementia 
who used AChEI had a 34% lower risk of either myocardial infarction or death 
compared to those who did not [87]. AChEI can improve GI motility and reduce 
the need for laxatives in the elderly population with AD. An increase in parasym-
pathetic innervation to the eye during AChEI therapy can reduce intraocular pres-
sure in comorbid glaucoma in patients with AD.  Furthermore dry-mouth and 
atonic bladder can benefit from AChEI treatment in this patient population. 
However, evidence from RCTs is lacking and is mostly based on real-life obser-
vational and case studies in patients who are not usually recruited in trials [84]. 
Nevertheless, this puts emphasis on the importance of monitoring comorbidities, 
polypharmacy and adjusting treatment with other drugs if a pleiotropic effect of 
AChEI is expected.
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 Treatment Efficacy Beyond the AD

Lewy body dementia (LBD) is the second most common form of neurodegenerative 
dementia after AD. It includes dementia with Lewy bodies (DLB) and Parkinson’s 
disease dementia (PDD). Similar to patients with AD, patients with LBD show 
marked cholinergic deficits, but the deficits are more severe in LBD compared to 
AD and occur earlier in the course of the disease. Six RCTs examining LBD and 
cognitive impairment with no dementia in Parkinson’s disease (CIND-PD) that 
included 1236 patients showed a positive impact on global assessment, cognitive 
function and neuropsychiatric symptoms such as hallucinations, apathy, anxiety and 
sleep disorders, and on ADL rating scales [88]. Among studies included in this 
meta-analysis donepezil was used as intervention drug in three studies with PDD 
and one with CIND-PD, while rivastigmine was used in one study with PDD and 
one with DLB patients. Two 24-week RCTs using memantine in a mixed study 
population of both DLB and PDD patients showed a significant benefit overall on 
clinical global impression of change but could not demonstrate a consistent pattern 
of treatment response in clinical subtypes of LBD with regard to cognition and non-
cognitive neuropsychiatric symptoms [89, 90]. Both 24-week trials reported that 
memantine was well tolerated. However, there are case reports of severe states of 
confusion in conjunction with the introduction of memantine in patients with LBD 
[91, 92].

A large-scale UK study in Oxfordshire that monitored treatment with AChEI 
collected over 4 years data on 1250 patients, supplementing the data with an exami-
nation of retrospective case notes [93]. Patients were reassessed after a mean period 
of 4 months to evaluate clinical and cognitive response to therapy. The study defined 
clinical response as improvement sufficient to merit continuation of therapy, while 
an MMSE improvement of two or more points was defined as cognitive response. 
Patients with DLB and PDD had a better clinical and cognitive response compared 
to patients with AD. Cognitive but not clinical response was more likely in patients 
with moderate dementia than in those with mild dementia.

Vascular cognitive impairment (VCI) covers a range of cognitive and behav-
ioural changes associated with vascular pathology. Evaluating the treatment 
effect using one common test battery is difficult in an etiologically heteroge-
neous patient group that includes both small- and large-vessel disease, either 
cortical or subcortical strategic infarctions, comorbidity with AD pathology (i.e. 
mixed dementia) or LBD. All three AChEI drugs and memantine were evaluated 
for their effects in vascular cognitive impairment diagnosed according to the 
NINDS-AIREN criteria [59, 94–97]. Only slight cognitive improvements were 
reported for donepezil, galantamine and memantine treatment in vascular cogni-
tive impairment. There was evidence that in mixed dementia, galantamine could 
improve both cognition and global functioning [59, 95]. Two 6-month RCTs 
using galantamine in patients with both AD and VaD that included 1378 partici-
pants had a significantly higher patient dropout rate, mainly due to GI side 
effects. A meta-analysis conducted by Kavirajan and Schneider [98] included 
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placebo-controlled RCTs with all three AChEI and memantine in VaD.  They 
concluded that current anti-dementia treatment led to small benefits in cognition 
of uncertain clinical significance in patients with mild to moderate VaD. In post-
hoc analyses of the original RCTs, donepezil and galantamine showed greater 
improvement in patients with cortical and multiple territorial lesions compared 
to those with subcortical lesions.

Delirium or confusion is frequent in elderly, cognitively impaired patients, and it 
is hypothesised that it could be induced by a lack of acetylcholine in the brain. An 
open-label 24-month study of 246 patients aimed to determine whether rivastigmine 
had any effect on delirium in VaD [99] suggested that rivastigmine may help reduce 
the frequency of delirium episodes and help shorten their duration.

A hypothesis that treatment with AChEI could result in clinical improvement in 
some rare dementias associated with neurological conditions was tested in eight 
12- to 24-week RCTs with 567 participants who received ether an active drug or 
placebo [100]. One study with donepezil and one with rivastigmine treatment were 
performed on dementia due to Huntington’s disease, one study included patients 
with cerebral autosomal dominant arteriopathy with subcortical infarcts and leuko-
encephalopathy (CADASIL) treated with donepezil, galantamine was applied in 
one study on frontotemporal dementia, two studies evaluated donepezil and two 
rivastigmine in multiple sclerosis. One 6-week RCT on donepezil was performed in 
progressive supranuclear palsy [101]. No firm evidence can be drawn from these 
trials since the sample size is small and the effect on outcomes is either small or too 
insufficient to be considered as clinically relevant. In four trials that included 
patients with multiple sclerosis, the effect of AChEI on cognitive function was 
observed indirectly in the clinician’s impression of cognitive change in three of the 
four trials [100]. In one RCT that included patients with CADASIL there was a 
beneficial effect on measures of cognitive functions [102]. An open-label study in 
frontotemporal dementia reported that patients treated with rivastigmine were less 
behaviourally impaired and that caregiver burden was reduced after 12 months of 
treatment [103]. In the progressive supranuclear palsy trial using donepezil, patients’ 
memory test scores improved, whereas their ADL and mobility scores significantly 
worsened [101].

AChEIs in chronic traumatic brain injury due to post-traumatic cognitive impair-
ments, particularly memory impairments, have also been evaluated in a short-term 
RCT with rivastigmine [104]. There was only a weak trend favouring rivastigmine 
in computerised neuropsychological testing but not in the standardised clinical 
interviews used to assess the outcome. Interestingly, the patients with more severe 
injuries, possibly also showing significant focal lesions and without the APOE-ε4 
genotype, were most likely to respond.

Four additional RCTs evaluated donepezil and galantamine as adjunctive therapy 
for depression in non-demented elderly, but there was no benefit in terms of cogni-
tive outcomes or improvement of depressive symptoms [105]. One study even 
reported that there was increased depression recurrence when depressed patients in 
remission were treated with donepezil [106].
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 Health-Economic Issues

Health technology assessment agencies assess the effectiveness or cost- effectiveness 
of drugs approved for AD from various perspectives, such as those of clinicians, 
patients and their representatives, drug companies, researchers and public funding 
and healthcare resources [107]. The cost-effectiveness of current anti-dementia 
drugs is difficult to assess since there are either small or non-existing benefits in 
terms of functional improvement, and there is no disease-modifying effect. 
Furthermore, outcomes driving decision-making are mainly based on clinical scales 
that are questioned in terms of their relevance for patients and their caregivers. 
Economic modelling addresses these challenges, including resource use, healthcare 
costs and quality-adjusted life years of patients [108].

Evidence weighing clinical effectiveness versus cost-effectiveness is also needed 
to guide the reimbursement of payors. The main issue regarding cost-effectiveness 
of AChEI prescription is not drug costs per se, but the impact across different sec-
tors such as delay to the institutional care [109].

A study that attracted a great deal of attention in this context was the UK 
Donepezil and Memantine in moderate to severe AD (DOMINO-AD) study in 
patients with an MMSE score of 5–13 who were on a stable dose of long-term done-
pezil treatment. These patients were randomised in four arms: continuation of done-
pezil, discontinuation, change to memantine or addition of memantine. Over 
12 months, groups treated with donepezil or memantine in mono or combination 
therapy showed cognitive and functional benefits [110]. Secondary and post-hoc 
analyses of the data from the DOMINO-AD study showed that treatment with done-
pezil but not memantine monotherapy may delay admission to residential and nurs-
ing home care by up to 6 months [111, 112].

 State-of-the-Art Management: Key Issues in Clinical Practice

 When to Start?

Intuitively, the treatment should be beneficial if started early in the course of the 
disease. This means that hypothetically the best target populations are symptomatic 
individuals at high risk of developing AD but without advanced cognitive impair-
ment or manifest dementia and who still have functional cholinergic synapses, even 
in the presence of wide-spread molecular pathology of the disease. However, there 
is no evidence to suggest that AChEI and memantine efficacy is dependent on the 
presence of amyloid pathology, as all of the RCTs were conducted before biomark-
ers of amyloid beta (Aβ)-42 pathology were widely available and thus could not be 
included in large-scale RCTs.

A Cochrane systematic review analysed the results of AChEI treatment for MCI 
in nine studies that included 5149 individuals with MCI [113]. The authors per-
formed a meta-analysis of the three studies that were comparable that reported on 
conversion to dementia and none of them provided strong evidence of a beneficial 
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effect of AChEI (donepezil and galantamine) on the progression to dementia at 1, 2 
or 3 years [114, 115]. Apart from conversion to dementia, there was no effect on the 
cognitive test scores used as outcome measures either. All nine studies from the 
Cochrane review reported a significantly higher frequency of adverse drug reaction 
as well as higher dropout rate in the active drug arm, with the highest rate of discon-
tinuation occurring early on.

Early RCTs with AChEI in MCI recruited an extremely heterogeneous group of 
patients based on clinical definition and, while they certainly included some patients 
with a neurodegenerative process consistent with AD, they probably also included 
many patients who would not decline over time and who remained stable cogni-
tively irrespective of any intervention.

In clinical settings clinicians meet patients with symptoms consistent with early 
or prodromal AD, such as individuals with MCI or those with persistent subjective 
cognitive decline [116, 117]. Occasionally, even only “worried well” people with-
out any symptoms of the disease ask for a full assessment and in case of biomarker- 
positive findings they expect treatment with currently marketed drugs for dementia 
due to AD. However, do these individuals benefit from treatment usually prescribed 
in subjects with AD dementia? Is it ethical to treat an individual who has no predict-
able trajectory of decline in terms of clinically manifesting AD dementia?

Two logistic regression models including demographic, clinical and imaging test 
information with and without cerebrospinal fluid AD biomarkers demonstrated in a 
multi-centre European study that an estimate of the individual person’s risk of pro-
gression from MCI to dementia the 26 months the study lasted can be improved in 
65% of subjects by inclusion of cerebrospinal fluid AD biomarkers in addition to the 
recommended standard assessment battery with clinical and imaging tests [118].

Biomarker-based preclinical detection of AD has opened a debate on how early 
during the course of the disease treatment should be initiated given the uncertainty 
of clinical progression [119, 120]. In a recent European Alzheimer’s Disease 
Consortium survey 23.6% of physicians offer AChEI treatment to individuals with 
MCI, while 50% of respondents seldom or never treat subjects with MCI [121].

A 2015 online survey of 102 members of the European Academy of Neurology 
and the European Alzheimer’s Disease Consortium found that over 70% of the phy-
sicians considered that a biomarker-based diagnosis of prodromal AD/MCI due to 
AD had added value in terms of the MCI diagnosis [122]. Among the respondents 
36% prescribed AChEI routinely and 39% sometimes.

At the moment no regulatory agencies recommend treatment of prodromal AD 
or MCI with either AChEI or memantine [123].

 Who Should Prescribe the Treatment?

AChEIs are mostly prescribed by secondary care medical specialists, such as psy-
chiatrists, geriatricians and neurologists, depending on healthcare organisation in 
different countries. Usually, a dementia specialist does the diagnostic disclosure in 
the very early stage of the disease because the diagnosis of prodromal AD (MCI due 
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to AD) is dependent on biomarkers [124]. Therefore, careful counselling throughout 
the diagnostic process [125], individual approach to treatment initiation and ade-
quate follow-up on AEs and the treatment effect are of utmost importance [122].

AChEI treatment comprises two stages, dose escalation to the clinically effective 
dose, usually during the first 4 weeks, and then the maintenance phase or sustained 
treatment with the optimal therapeutic dose. This regime requires frequent monitor-
ing of AEs with escalation of AChEI dose, which can be monitored by specialist 
nurses on staff at the memory clinic who are trained and experienced in establishing 
close contact with both a patient and a caregiver.

In most countries in Europe, primary care physicians with expertise in diagnos-
ing and treating AD can also prescribe AChEIs. However, patients with MCI/pro-
dromal, early-onset disease and atypical clinical presentations of AD should be 
reviewed regularly at the specialist level regardless of whether AChEI treatment or 
treatment with memantine is initiated. Late-onset sporadic AD cases can either be 
recommended by a specialist for initiation of AChEI treatment in primary care or 
the treatment can be initiated by a specialist and transferred to primary care once the 
patient is stabilised on the optimal maintenance dose.

 When to Switch or Combine?

Comparative trials could not demonstrate a consistent significant difference in effi-
cacy between the three currently marketed AChEIs [126]. Frequency and type of 
AEs seem to be the main difference across the various AChEIs.

Switching between AChEIs is called for when one specific AChEI is not toler-
ated. It is known that up to 50% of patients can tolerate another AChEI and also 
show a benefit from continued treatment [127]. In clinical practice the most com-
mon scenario is a switch from oral donepezil, galantamine or rivastigmine to the 
rivastigmine patch. A multi-centre open-label Japanese study investigated the effi-
cacy and safety of switching to the rivastigmine transdermal patch in patients with 
AD who had a poor response to or experienced difficulty in continuing donepezil or 
galantamine [128]. After 8 weeks in the titration period and 16 weeks in a mainte-
nance period, MMSE scores were unchanged, mainly in the patients in a mild stage 
of the disease. In total, 30.5% of patients showed local skin irritation, 22.0% in the 
titration period, and in 10.2% in the maintenance period.

Due to its short half-time, a break of more than 3 days in rivastigmine treatment 
requires starting with an oral or transdermal dose of 1.5  mg twice daily or 
4.6 mg/24 h, with subsequent re-titration after 3–4 weeks. When switching from 
oral to transdermal administration, the patch should be applied on the day following 
the last oral dose: (a) from a 3–6-mg oral daily dose to 4.6 mg/24-hour patch; (b) 
from a stable 9-mg oral daily dose to 9.5 mg/24-h patch; and (c) if a 9 mg oral dose 
was not stable or well tolerated, switching to a 4.6  mg/24-h patch is 
recommended.
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 When to End Treatment?

There is still no universal recommendation about the termination of AChEI treat-
ment once the disease reaches advanced stages, particularly when the patient moves 
to residential care. The rule of thumb is to reduce overall polypharmacy in frail 
people with advanced dementia or those in palliative care, since an already modest 
therapeutic effect on cognition and function fades. Furthermore frequency of AEs 
increases in the frail elderly patient population [81, 129]. On the other hand, 
patients’ caregivers and relatives might insist on continued treatment as an indicator 
of their persistent loving care for the patient and a remaining hope for some treat-
ment benefit. Most AChEIs are available in a generic form and thus affordable, but 
cost of questionably beneficial long-term treatment in patients with advanced 
dementia remains an issue.

A meta-analysis summarised five RCTs on the discontinuation of AChEIs in 
outpatients with possible or probable AD [130]. An additional RCT examined 
discontinuation among institutionalised patients with probable moderate to severe 
AD [131]. Due to various designs and outcomes it was difficult to draw general 
conclusions about the discontinuation of the treatment. While outpatient studies 
reported poorer cognitive outcomes among those who discontinued AChEIs, the 
inpatient study did not report a significant difference between continuation and 
discontinuation. A recent systematic review of practice guidelines and recommen-
dations on the discontinuation of AChEI in dementia reported that 11 out of the 16 
professional guidelines examined recommended discontinuation under specific 
circumstances, while of the remaining five, three offered no recommendation 
regarding discontinuation and two recommended against discontinuing AChEI 
treatment [132]. Even the guidelines that advocate discontinuation leave the deci-
sion to the clinician, who should weigh cost and benefit with regard to lack of 
treatment response or loss of treatment effectiveness, side effects or AEs, issues 
with patient/caregiver compliance, severity of cognitive and/or functional impair-
ment, behavioural disturbances, overall medical condition, institutionalisation 
and the family or caregiver’s preferences. The Canadian guidelines operation-
alised the decision to discontinue and recommended stopping treatment in patients 
with accelerated decline over 6 months, as measured by a decrease of three or 
more points on MMSE [133]. On the other hand, the UK recommendation 
approaches MMSE cut-offs with caution, instead suggesting that the level of over-
all disease severity should be considered [134].

In summary, there is no strict, evidence-based algorithm or standardised recom-
mendations in terms of duration or the discontinuation of treatment. The sound 
judgement of a clinician and common sense indicate that an institutionalised patient 
who makes the transition from active to end of life care, who cannot interact mean-
ingfully with others and who cannot perform basic ADLs will not benefit from con-
tinued treatment with AChEI.
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 Regulatory Recommendations

The strength of treatment recommendation for clinical practice is derived from four 
categories of evidence for causal relationships and treatment according to standard 
criteria [123]. Table 5.4 provides a state-of-the-art overview of strength of recom-
mendations for clinical practice based on a review of guidelines published by 
European regulatory bodies [123, 135, 136].

 Future Treatments and How Close Are They?

Intervention in amyloid and/or tau processing is the mainstream of research towards 
disease-modifying treatments, some of which have reached phase-III clinical trials.

In parallel, new diagnostic research guidelines for AD recommend enrichment of 
study populations for clinical trials in prodromal AD by including Aβ42-positive 
biomarkers besides the amnestic MCI phenotype [137]. The dynamics of biomarker 
changes are also included in trial outcomes of disease-modifying interventions [37].

Many attempts have been made to reduce the burden of Aβ aggregates that form 
the intraparenchymal senile plaques. The large majority of trials are immunotherapy 
based, i.e. they use antibodies directed against the fibrils forming the senile plaques. 
Most trials use passive immunotherapy, where antibodies to Aβ are formed in mice, 
humanised and given intravenously to patients every 2–4 weeks.

Passively administered human IgG1 monoclonal antibody, aducanumab 
(BIIB037) was originally derived from healthy elderly donors without any cognitive 
problems. This antibody binds aggregated forms of Aβ, but not to monomers. In 
successful phase-IIB studies, aducanumab was shown to remove amyloid from the 
brain and to slow cognitive decline in patients with mild or prodromal AD after 1 
year of monthly intravenous infusions in the PRIME study [138]. Aducanumab was 
then directly tested in two phase-III trials, EMERGE and ENGAGE. Planned to run 

Table 5.4 Level of evidence and strength of recommendation.

AD LBD Mixed dementia VaD FTD MCI
AChEI I A I A I A I A I A I A
• Donepezil √ √ √ × × ×
• Rivastigmine √ √ √ × × ×
• Galantamine √ √ × × ×
Memantine I A I B I B I A I A I A

√ √ √ × × ×
Combination Therapy I B

√
AD Alzheimer’s disease, LBD Lewy body dementia, VaD vascular dementia, FTD frontotemporal 
dementia, MCI mild cognitive impairment, AChEI acetylcholinesterase inhibitor, I A: recommen-
dation (A) is directly based on evidence from meta-analysis or at least one large good-quality RCT 
(I); I B: recommendation (B) is based on evidence from small, non-replicated RCTs or at least one 
controlled study with randomisation (II) or extrapolated data from evidence level I; √: treatment 
recommended; ×: treatment not recommended. Based on O’Brien et al. [122]
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for 18  months, each study enrolled more than 1600 patients but the trials were 
stopped in March 2019 after about half of the patients had been enrolled. The reason 
given was that EMERGE and ENGAGE would miss their primary endpoints. In 
October 2019, the company sponsoring the trials announced that the earlier interim 
futility analysis was wrong, and a reanalysis of a larger dataset was positive and 
showed that the treatment reduced cognitive decline when the highest dose 10 mg/
kg populations from the two studies were merged. The company has now filed for 
conditional approval. Side effects, mainly amyloid-related imaging abnormalities 
and especially in APOE-ε4 carriers, were declared manageable. The mechanism 
behind these signal changes on MRIs is probably cerebral vasogenic oedema or 
micro-haemorrhages induced by Aβ immunotherapy [139, 140]. These AEs were 
observed in 37–47% of patients who received higher doses of aducanumab.

The extent of tau pathology correlates with severity of cognitive impairment and 
the neurofibrillary tangle pathology – as seen in tau positron emission tomography 
and is predictive of future brain atrophy [141]. The extraneuronal tau plays a crucial 
role in the propagation of tau pathology. More accessible to drugs, the extracellular 
pool is a promising treatment target for immunotherapy with vaccines and human-
ised antibodies in clinical development [142]. Other drug development programmes 
are pursuing tau aggregation inhibitors and molecules with other modes of action.

Different pathophysiological pathways contribute to the multifactorial nature 
and heterogeneity of AD, which is why it is plausible to pursue multiple targets in 
search of new treatments that might be more effective when combined. Simultaneous 
intervention in multiple pathways, such as neuroinflammation, microglial activation 
and lipid metabolism, together with amyloid/tau-based therapies, might be more 
effective than a single-target approach [143].

 Instead of Summary Supplemental Cases

Case 1
A 69-year-old male is referred for cognitive assessment due to a subjectively 
experienced increase in memory difficulties in the last year. Highly educated, 
he is physically vital with an unremarkable medical history, except possible 
late-onset AD in his mother. He does not have any practical difficulties in 
daily life, including instrumental ADL, which is confirmed by his spouse, 
who is nonetheless concerned about her husband’s memory problems.

The Montreal Cognitive Assessment test is 25/30 (loss of point for correct 
date and four points on delayed recall). Extended neuropsychological test bat-
tery confirms amnestic MCI profile. MRI did not reveal considerable struc-
tural brain pathology. Medial temporal atrophy was grade 1 bilaterally. DNA 
APOE genotype is 3/4, and in the cerebrospinal fluid there is significantly 
lower Aβ42, Aβ42/40 and increased p-tau and total-tau protein.

How would you explain the diagnosis and prognosis to the patient?
What decision should you take about treatment?
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 Case Comments

 Case 1

This is a highly functional individual in an early clinical phase of the disease accord-
ing to the National Institute on Aging and Alzheimer’s Association’s biological 
classification of AD based on positive biomarkers of amyloid pathology and neuro-
degeneration [144]. The patient was seeking assessment due to subjectively 

Case 3
You receive a phone call from the relatives of a former patient, an 84-year-old 
male diagnosed with moderate to severe AD who recently moved to residen-
tial care in a nursing home due to both functional deterioration and behav-
ioural and psychiatric symptoms in dementia. He has increased anxiety and 
hallucinations and is periodically agitated. He is generally oriented to people 
and has preserved autonomy regarding basic ADL. The nursing home doctor 
told the relatives that he planned to discontinue the donepezil 10 mg that the 
patient had been receiving for the last 3 years and would instead introduce a 
low dose of atypical neuroleptics.

The relatives ask for a second opinion. What do you suggest?

Case 4
A 55-year-old female with early-onset AD diagnosed 2 years ago is treated 
with donepezil 10 mg, which she tolerates well. During follow-up her MMSE 
decreased by two points for current score of 24/30. Her husband said that the 
patient was seen at the emergency department 2 days ago due to an episode of 
unprovoked generalised epileptic seizure. Donepezil was discontinued and 
treatment with levetiracetam 500 mg was initiated.

The patient and caregiver would like to know if donepezil or some other 
anti-dementia drugs will be prescribed in the future. What is your reply?

Case 2
An 80-year-old widow living alone has mild to moderate late-onset AD and 
was tolerating the initial dose of donepezil 5 mg well. During the dose escala-
tion phase she developed GI AEs with diarrhoea and continued nausea. She 
has no significant polypharmacy and, in addition to donepezil, she takes levo-
thyroxine to substitute her hypothyreosis.

What is your decision about continued treatment?
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experienced memory problems, as also observed by his long-term spouse. Provide 
information about the MCI diagnosis and the risk of developing AD dementia. 
Treatment counselling should start with information about symptomatic treatment 
and, if they are highly motivated to do treatment, offer AChEI.

 Case 2

Since the patient tolerated donepezil 5 mg, a therapeutic dose, well, it should remain 
the target dose for at least the 4–6 months before the next clinical follow-up. Then 
depending on eventual deterioration, try to escalate again to 10 mg, since a tolerance 
for higher doses may increase with a longer titration period. If the treatment with 
donepezil 5 mg lacks efficacy and repeated AEs occur after the new trial with 10 mg, 
consider switching to another AChEI.

 Case 3

The patient still has some remaining functional capacity and there is no reason to 
discontinue donepezil. If there is increased anxiety or agitation, add memantine or 
selective serotonin reuptake inhibitors, or in case of psychotic symptoms, consider 
a low dose of atypical/second-generation neuroleptics with regular evaluations of 
both efficacy and tolerance.

 Case 4

Incidence of epilepsy in sporadic AD is higher than in healthy population and the 
relative risk of unprovoked seizures increases in patients with early-onset AD [145]. 
Theoretically, AChEIs might lower the seizure threshold but, based on data from 
drug registries, they rarely provoked seizures [146]. If the patient is put on prophy-
lactic antiepileptic treatment, donepezil treatment can be reinitiated. Dose escala-
tion is recommended. Continued treatment with AChEI is recommended in this 
patient since she seems to respond to therapy and has a stable course of the disease. 
Interestingly, there is experimental evidence that levetiracetam can improve cogni-
tion in AD [147].
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 Introduction

Physicians have access to potent drugs, which represent an important and common 
form of treatment. Prescribing medication is a longitudinal process that stretches 
from the initial decision to write a prescription and increasing the dosage to lower-
ing it and making the choice to stop the medication. During this journey many 
opportunities arise to review the drug therapy in a structured way, e.g. during the 
work-up for cognitive impairment or dementia.

Many drugs can lower cognitive ability, typically those with anticholinergic 
effects but also ones that specifically target the central nervous system (CNS), for 
example antiepileptic drugs may have unwanted effects on cognition. Taking this 
into account is especially important when investigating older adults who simultane-
ously take many different drugs and have reduced cognitive reserve.

As a result, acquiring an accurate drug history is important during the work-up 
for cognitive impairment. In patients with cognitive disorders the history needs to 
be supplemented by relatives, other caregivers and by reviewing medical records. 
When addressing compliance, any drugs prescribed must be compared with the 
medicines that patient is taking. Equally important, non-prescription over-the- 
counter drugs and nutritional supplements that the patient uses must be considered. 
Quickly obtaining information about who the person with the most up-to-date 
knowledge on the patient’s medical history is valuable, especially if the patient lives 
alone. The next imperative step is to ensure that patient consent is provided to obtain 
information from other sources. When setting up an appointment, it is advisable to 
ask the patient (or caregiver) in advance to bring a medication list to the appoint-
ment and, if possible, the actual packages. Any differences in terms of the actual 
current drug use can then be discussed during the patient’s visit. Often well-received 
by patients, dose dispensing systems are increasingly available in many countries 
(Fig. 6.1).

Not only is the type of drug but also dosage important. The most common drug- 
related problem in older adults is prescribing a dose that is too high, with older 
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Fig. 6.1 Dose dispensation bags and convenient medicine boxes are often helpful tools for 
patients with memory problems, especially when compliance is an issue
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adults possibly responding with side effects to doses recommended for younger 
patients.

Since age is the most important risk factor for dementia, it must also be taken 
into account in terms of problems related to drug treatment. With increasing age, 
both the body’s ability to absorb, distribute, convert and secrete drugs (pharmacoki-
netics) and its sensitivity to drugs (pharmacodynamics) change.

In the following some of the drug-related problems that need special consider-
ation are described that can occur in patients with cognitive impairment.

 Lack of Follow-Up

It is not uncommon that drug treatment is not followed up on in patients with cogni-
tive problems. Patients can experience side effects, or the drug may be ineffective 
because the dose is not appropriate. Start low, go slow is an essential rule of thumb 
in older adults when scheduling follow-ups for increasing the dose, but it must be 
kept in mind that a drug can become ineffective if the patient stays on a lower dose 
for too long. For instance, a 68-year-old female patient diagnosed with depression 
and mild cognitive impairment after a memory work-up was prescribed an antide-
pressant. During the one-year follow-up at a memory clinic, she clearly had mild 
dementia. Unfortunately, the follow-up on the depression medication was not 
appropriate because the patient had not visited her primary care doctor enough in 
between. This example highlights the critical issue that patients with cognitive 
impairment or dementia may not seek out medical attention on their own but need a 
pre-scheduled appointment and that medical staff should actively ensure compli-
ance, e.g. telephone consultation with a nurse.

Doing a medication review is essential from a medical perspective. Many coun-
tries have enacted legislation regulating regular medication reviews that puts the 
responsibility for medication (e.g. writing prescriptions) on the physician [1] and, if 
necessary, in collaboration with other healthcare professionals. Emphasising patient 
involvement is also important and differs from patient consent. Physicians must 
familiarise themselves with the patient’s current medication and systematically dis-
cuss the therapy and therapeutic options with the patient using suitable tools. In 
Sweden patients 75 years of age or older taking at least five prescription medica-
tions must be given a patient medication review at visits to outpatient doctors, dur-
ing inpatient enrolment, home care visits, when moving to a nursing home and 
yearly if receiving home care or when living in a nursing home, but also when drug- 
related problems exist or are suspected [2].

In some countries, pharmacists are available for consultation but are not usually 
a mandatory part of a medication review. However, in some locations, pharmacists 
play a crucial role in medication reviews, a practice reflected in the large share of 
recently published articles on medication reviews written by clinical pharmacists. 
Regardless, it is important to decide on the division of tasks in a medication review 
and to conduct the follow-up as early as possible and if feasible, especially when a 
patient is cognitively impaired.
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A systematic review of medicines management issues in dementia [1] identified 
challenges and solutions to medication management described by people with 
dementia and their carers. A common issue was a worsening of the ability to plan, 
organise and execute medicine management tasks. Additional related issues were 
forgetfulness, confusion and lack of insight. A proposed solution was accepting 
assistance with medication and transferring responsibility for medicine manage-
ment to the family carer. However, the review showed that sometimes caregivers can 
be forgetful themselves, which is why it is also important to assess the ability and 
resources of the family caregiver before delegating the responsibility. Other solu-
tions for dealing with reduced organisational abilities were visual aids and/or exter-
nal memory reminders such as diaries, alarms and activity planners. The review also 
pointed out that risk of medication errors (e.g. under/overdose) was an issue, espe-
cially when new medications are introduced. Medicine aids [pill box (Fig.  6.1)] 
represent a possible solution, just as internal and external memory strategies can be 
helpful, for instance by linking to the patient’s daily routine. Difficulties in main-
taining a continuous supply of medicine was another issue, but one that could pos-
sibly be solved by sending/faxing prescriptions from the hospital to the pharmacy 
and the patient’s home, using online prescription systems, home delivery of medica-
tions and simplifying dosing regimens. The review also pinpointed stress caused by 
non-professional care responsibilities as an issue for carers, but one that the tempo-
rary replacement of the carer could ameliorate. The review indicated that family 
caregiver communication with healthcare professionals was important and played a 
role in giving medications safely, recognising side effects and increasing prepared-
ness on how to deal with medication-related emergencies.

 Prescribing Cascade

The prescribing (or prescription) cascade is an undesirable sequence of events that 
begins when the drug is prescribed and a side effect occurs that is misinterpreted as 
a new medical condition, causing another drug to be prescribed to treat this condi-
tion. In the memory clinic setting a very commonly occurring prescribing cascade 
in the memory clinic setting is antipsychotic → parkinsonism → antiparkinsonian 
drug therapy. Another common cascade links the initiation of a non-steroidal anti- 
inflammatory drug to the development of hypertension and subsequent initiation of 
antihypertensive therapy [2]. A recent study also carefully examined a common 
cascade that occurs when older adults with hypertension are newly prescribed a 
calcium channel blocker and then subsequently given a loop diuretic at higher rates 
than those who began taking other antihypertensive medications [3] due to oedema 
misinterpreted as a new medical condition. An obvious way to prevent prescription 
cascades that should be kept in mind during medication review in dementia is alter-
native treatment strategies such as non-pharmacological treatment, e.g. for pain.

After a dementia diagnosis, newly prescribed acetylcholinesterase inhibitors 
(AChEIs) can result in sudden worsening of urinary incontinence, a new 
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problem often treated with anticholinergic drugs (e.g. oxybutynin chloride, tolt-
erodine tartrate and flavoxate hydrochloride), resulting in what can be consid-
ered a prescribing cascade. A Canadian study showed that older adults with 
dementia on AChEIs had a 1.55 times higher risk of being subsequently pre-
scribed an anticholinergic drug for urinary incontinence compared to older 
adults with dementia not on AChEIs [4]. Dementia patients taking donepezil 
and an anticholinergic drug had worse cognitive outcomes at 2 years, showed a 
seven-point decline in the Mini- Mental State Examination score compared to a 
two-point decline in patients taking donepezil only [5]. However, not all studies 
found that cognition or function worsened with the AChEI-anticholinergic com-
bination [6]. A recent meta-analysis reported that anticholinergic drug use is 
associated with increased dementia and cognitive decline, but causation has not 
yet been confirmed [7]. The aforementioned Canadian dataset, with data from 
1.8 million older adults, which allowed the identification of a link between use 
of cholinesterase inhibitor therapy to initiation of urinary anticholinergics [4], 
also showed a prescription cascade with lithium use and that treatment for par-
kinsonism began later [8].

The path to reducing prescribing cascades should include prevention, detection 
and reversion. The best strategy for reversion of prescription cascades is to ask what 
the indication for this drug is, in addition to providing education about de- prescribing 
and dose-tapering strategies. Other available resources to reduce cascades include 
detection algorithms, protocols, games [9] and checklists [2]. Case reports also rep-
resent a highly illustrative method, e.g. dose reduction to reverse rhinorrhoea after 
starting AChEI treatment [10].

 Polypharmacy

In polypharmacy, defined as the use of multiple [5–10] medications, with >10 
known as excessive polypharmacy, the risk of drug side effects increases exponen-
tially. The most important risk factor for side effects is the number of drugs used. 
The risk of drug interactions also increases exponentially. At the same time, adher-
ence to drug prescriptions diminishes, presenting the risk that patients will neglect 
the most important drugs.

In a recent analysis with data from 18 countries, the prevalence of polypharmacy 
in older adults (although mostly without dementia) was 26.3% to 39.9% [11]. A 
recent Danish study in a dementia population showed that, from 2011 to 2014, the 
prevalence of polypharmacy decreased negligibly from 69.4% to 68.1% in people 
with dementia and from 36.1% to 35.2% in people without dementia [12]. 
Polypharmacy in patients with dementia is associated with an increased risk of visit-
ing the emergency department, hospitalisation and death, as the risk of any or 
unplanned hospitalisation may increase by 12% in those taking 4–6 medications, 
with a dose-response relationship between number of medications and adverse 
health outcomes [13].
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 Potentially Inappropriate Medications

The American Geriatrics Society (AGS) Beers Criteria® defines potentially inap-
propriate medications (PIMs) as medications that should generally be avoided in 
people 65 years or older because they are either ineffective, pose an unnecessarily 
high risk for older people and a safer alternative is available. One study showed an 
independent association between PIM use and dementia (odds ratio 1.69) [14], the 
authors suggesting that identifying inappropriate medication use can help prevent, 
delay and reduce PIM use and related adverse health outcomes.

 De-prescribing

Physicians in a memory clinic setting must be willing to de-prescribe medications 
that are inappropriate, even if they are not the main prescriber for most of them. The 
best way to approach de-prescription is in dialogue and agreement with other physi-
cians, though with one of them taking responsibility for initiating the discussion and 
de-prescription. A crucial issue for hospital-based physicians is to get the general 
practitioner on board. Other obstacles can be family caregivers and professional 
caregivers who might be concerned that de-prescription may lead to the re- 
emergence of symptoms. As a result, shared decision making and setting goals with 
adequate follow-up, for instance a contact number for the patient or caregiver to use 
in case of re-emergence of symptoms, may be useful.

 Review of Drugs in Patients with Advanced Dementia

Dementia is an age-associated morbidity that ultimately becomes a life-defining 
illness. As such, when the disease unavoidably progresses, the goal of treatment 
shifts towards promoting quality of life and reducing the burden of pharmacother-
apy to the greatest extent possible. It has been shown that patients with advanced 
dementia are at greater risk of receiving aggressive pharmacotherapy, which may 
not align with the proper goals of treatment but, at the same time, these patients may 
be experiencing physical and psychological symptoms, including agitation, depres-
sion, pain and constipation. Hence, they may significantly benefit from appropriate 
pharmacotherapy at the end of life. As a result, the goal of the treatment at the end 
of life is to reduce unnecessary pharmacotherapy and introduce other more suitable 
drugs, i.e. ones that reduce symptoms rather than prevent future illnesses. Examples 
of the drugs used, which may be referred to as essential in palliative care, are anti-
depressants, analgesics and laxatives.

 Kidney Function

As decreased kidney function is a feature of normal aging, chronic kidney disease 
is common in older individuals. In all patients with renal abnormalities, the adjust-
ment of drug doses is an essential issue in all those who are treated with nephrotoxic 
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drugs or drugs removed by the kidney. Furthermore, there are drug combinations 
which may be harmful to the kidney, e.g., they may increase the risk of pre-renal 
kidney injury: a combination of non-steroidal anti-inflammatory drugs (NSAIDs), 
diuretics, ACEI or ARB (angiotensin receptor blockers) [15]. In patients treated 
with any harmful combinations, adding a drug that worsens kidney function may be 
dangerous. Consequently, to avoid the side effects of drugs that may negatively 
impact kidney function, it is imperative to calculate the estimated glomerular filtra-
tion rate (eGFR) based on creatinine level, bearing in mind that eGFR can easily 
change when the water balance is altered (e.g. less fluid intake and vomiting). Thus, 
in patients with an unstable clinical condition, a current eGFR value is needed.

A list of drugs with prescription recommendations for patients with an eGFR 
below 30 ml/min/1.73 m2 can be compiled based on updated AGS Beers Criteria® 
[16] and consensus guidelines for oral dosing of primarily renally cleared medica-
tion in older adults [17] and include the following neuropsychotropic drugs:

• duloxetine—avoid
• venlafaxine—reduce dose
• gabapentin—reduce dose
• levetiracetam—reduce dose
• pregabalin—reduce dose
• topiramate—reduce dose
• memantine—reduce dose
• piracetam—reduce dose
• risperidone—reduce dose
• sulpiride—reduce dose

Every drug description included information on how to dose according to kidney 
function and helpful reminders. Today, the most important step is to integrate the 
kidney function and electronic advice on dosage. In some countries the prescription 
module in electronic patient records is integrated with renal status (eGFR), leading 
to an increase in follow-up on patients and concrete suggestions for drug reduction 
as renal function/dysfunction may have some merits.

 Potentially Inappropriate Prescribing

Potentially inappropriate prescribing (PIP) is defined as the use of medicines that 
pose more risk than benefits, especially when safer alternatives exist, and mainly 
involves medications that should generally be avoided in older populations. The risk 
of PIP varies from patient to patient, though patients with dementia are particularly 
sensitive to PIP due to the spectrum of drugs used to treat them.

Literature reviews show that the prevalence of PIP in dementia varies signifi-
cantly between studies due to their high level of clinical heterogeneity [18]. It is 
safe to assume, however, that PIP occurs in one third of community dwelling 
individuals (the lowest value identified by a study focusing on individuals with 
mild dementia only), and in even every other resident in nursing homes/special-
ised care homes [19].
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Two types of PIP in patients with dementia can be distinguished [20]. The first 
one results from a more frequent application of medicines like benzodiazepines 
(BZDs), antidepressants, neuroleptics in patients with dementia than in the general 
population because these medications are used to control various behavioural and 
psychological symptoms common in dementia (e.g. aggression, wandering and 
sleep disturbances). They often pose more risk than benefit due to narrow therapeu-
tic indices. The second type of PIP emerges from medications used in the treatment 
of comorbid medical conditions. As dementia is frequently accompanied by comor-
bidities, they are often managed with multiple medications that lead straight down 
a path to polypharmacy, which itself creates the risk of both adverse drug reactions 
and thus PIP. Based on a literature review, Parsons [21] reported that people with 
dementia take an average of 5–10 medications, one to two of which are prescribed 
because of dementia, the remaining ones indicated for treating other comorbid con-
ditions. Although polypharmacy is a significant risk factor of PIP [22], it is not 
always inappropriate by itself but contributes to the complexity of managing the 
possible side effects of every medication and the potential consequences of drug 
interactions.

PIP is always related to adverse drug reactions, which are an unwanted, undesir-
able effect of a medication that occurs during typical clinical use. Cognitive impair-
ment contributes to the substantially higher prevalence of adverse drug reactions, 
mainly due to nonadherence. Patients with cognitive impairment may not follow 
their medication regimen, forgetting to take their medication or taking it inappropri-
ately. Notably, the risk of medication nonadherence increases with a higher number 
of drugs, further increasing the risk of adverse drug reactions.

Multiple tools are available to help identify PIP, but most of them are designed 
with older adults in mind and not specifically tailored to dementia. Even though this 
is the case, the tools contain items that can be applied to the review of medication in 
patients with dementia. These three tools are used most widely:

• AGS Beers Criteria® for Potentially Inappropriate Medication Use in Older 
adults [16]

• Screening Tool of Older Persons’ Prescriptions (STOPP) and Screening Tool to 
Alert to Right Treatment (START) [23, 24]

• PRISCUS list [25]

 AGS Beers Criteria for Potentially Inappropriate Medication (PIM) 
Use in Older adults

These criteria, which have been in common use for 30 years worldwide, not only by 
physicians but also by other professionals [26], provide a list of PIM that should be 
avoided in older patients in most situations but also certain circumstances and in 
specific conditions. Many countries have incorporated the list into their electronic 
medical record systems so that the physician receives a warning when the drug is 
prescribed for people over the age of 65 or 75 years, for example. Since 2011, AGS 
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has updated the criteria every 3 years. For the last update (2019), a multidisciplinary 
expert panel examined the evidence published since the previous update (2015) to 
verify whether new criteria were necessary, or whether existing criteria were still 
valid or needed changes (in terms of their rationale, level of evidence or strength of 
recommendations). The current AGS Beers Criteria® is the third update by AGS and 
the fifth since the original release. The criteria include a list of drugs that are strongly 
recommended to be avoided in older individuals. Among them are drugs that nega-
tively effect on the CNS:

 1. Anticholinergics, due to high risk of confusion (quality of evidence: moderate): 
first-generation antihistamines: brompheniramine, carbinoxamine, chlorphenira-
mine, clemastine, cyproheptadine, dexbrompheniramine, dexchlorpheniramine, 
dimenhydrinate, diphenhydramine (oral: use of diphenhydramine in situations 
such as acute treatment of severe allergic reaction may be appropriate), doxyl-
amine, hydroxyzine, meclizine, promethazine, pyrilamine, triprolidine

 2. Antispasmodics, as they are highly anticholinergic and their effectiveness is 
uncertain (quality of evidence: moderate): atropine (excludes ophthalmic), bel-
ladonna alkaloids, clidinium-chlordiazepoxide, dicyclomine, homatropine 
(excludes ophthalmic), hyoscyamine, methscopolamine, propantheline, 
scopolamine

 3. CNS alpha-agonists, due to high risk of adverse effects on the CNS (quality of 
evidence: moderate): clonidine for first-line treatment of hypertension, other 
CNS alpha-agonists: guanabenz, guanfacine, methyldopa, reserpine 
(>0.1 mg/day)

 4. CNS antidepressants, alone or in combination due to their highly anticholinergic 
effect (quality of evidence: high): amitriptyline, amoxapine, clomipramine, 
desipramine, doxepin >6 mg/day, imipramine, nortriptyline, paroxetine, protrip-
tyline, trimipramine

 5. Antipsychotics (first (conventional) and second (atypical) generation), due to 
increased risk of cerebrovascular accident (stroke) and a greater rate of cognitive 
decline and mortality in persons with dementia; should be avoided for behav-
ioural problems in dementia or delirium unless non-pharmacological options 
(e.g. behavioural interventions) have failed or are not possible and the older adult 
is threatening substantial harm to self or others (except in schizophrenia or bipo-
lar disorder, or for short-term use as antiemetic during chemotherapy) (quality of 
evidence: moderate)

 6. Barbiturates, due to high rate of physical dependence, tolerance to sleep bene-
fits, greater risk of overdose at low dosages (being phased out in many European 
countries)

 7. BZDs, all of which increase the risk of cognitive impairment, delirium (may be 
appropriate for seizure disorders, rapid eye movement sleep behaviour disorder, 
benzodiazepine withdrawal, ethanol withdrawal, severe generalised anxiety dis-
order, periprocedural anaesthesia (quality of evidence: moderate): short- and 
intermediate-acting: alprazolam, estazolam, lorazepam, oxazepam, temazepam, 
triazolam; long-acting BZDs: chlordiazepoxide (alone or in combination with 
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amitriptyline or clidinium), clonazepam, clorazepate, diazepam, flurazepam, 
oxazepam

 8. Meprobamate, due to high rate of physical dependence and sedating (quality of 
evidence: moderate)

 9. Nonbenzodiazepine, benzodiazepine receptor agonist hypnotics (i.e. Z-drugs), 
due to their adverse events (e.g. delirium), which are similar to those of BZDs in 
older adults and include increased emergency room visits/hospitalisations, mini-
mal improvement in sleep latency and duration (quality of evidence: moderate): 
eszopiclone, zaleplon, zolpidem

The 2019 AGS Beers Criteria® also comprises a list of drugs that are discouraged 
in certain clinical conditions due to drug–disease or drug–syndrome interactions. 
Among them there are drugs which may exacerbate:

 1. May exacerbate dementia and cognitive impairment:
 (a) Anticholinergics (quality of evidence: moderate)
 (b) BZDs (quality of evidence: moderate)
 (c) Nonbenzodiazepine, benzodiazepine receptor agonist hypnotics: eszopi-

clone, zaleplon, zolpidem (quality of evidence: moderate)
 2. May exacerbate delirium:

 (a) Anticholinergics (quality of evidence: moderate)
 (b) Antipsychotics (quality of evidence: moderate)
 (c) Benzodiazepine (quality of evidence: moderate)
 (d) Corticosteroids (oral and parenteral) (quality of evidence: moderate)
 (e) H2-receptor antagonists (cimetidine, famotidine, nizatidine, ranitidine, 

meperidine) (quality of evidence: low)
 (f) Nonbenzodiazepine, benzodiazepine receptor agonist hypnotics: eszopi-

clone, zaleplon, zolpidem (quality of evidence: moderate)

Note that, due to weak supporting evidence, the most recent AGS Beers Criteria® 
update removed H2-receptor antagonists from the “avoid” list of drugs that can 
potentially affect the CNS in patients with dementia or cognitive impairment. This 
criterion, combined with another one that de-recommends chronic use of proton 
pump inhibitors without strong indications, could have severely restricted the thera-
peutic possibilities for older individuals with dementia and gastroesophageal reflux 
or similar conditions. H2-receptor antagonists remain, however, on the “avoid” list 
for patients with delirium.

 STOPP/START

In 2003, due to the limitations of existing criteria (including the AGS Beers Criteria®, 
which had some deficiencies, e.g. several listed drugs were not available in Europe 
or were not contraindicated), a European panel of experts reached a consensus 
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based on a literature review and validation discussions, leading to the publication of 
the two-part STOPP/START criteria [27]. STOPP lists drugs to be avoided due to 
their potential inappropriateness in older persons and START lists drugs frequently 
omitted in prescriptions but that should be considered for older patients where no 
contraindications exist. The STOPP part also includes drugs that adversely affect 
older patients at risk of falls, analgesics and duplicate drug class prescriptions (e.g. 
two angiotensin converting enzyme inhibitors or two proton pump inhibitors). In 
both tools, drugs were grouped by physiological systems (e.g. the cardiovascular 
system or CNS), making their use easier.

A group of experts in geriatric medicine, clinical pharmacology, clinical phar-
macy, old age psychiatry and primary care subsequently validated the STOPP/
START criteria in 2006. These experts were also invited to suggest additional crite-
ria that were not included in the original drafts of STOPP/START. They finally 
agreed on a list of 65 STOPP and 22 START criteria (STOPP/START version 1).

In 2015, following expansion of the therapeutics evidence base, a thorough lit-
erature review was performed to reassess the 2008 criteria and create a new version, 
in accordance with the same rules as previously (STOPP/START version 2).

The 2015 STOPP list [24] mentions dementia twice, which means that two 
groups of drugs should be avoided in patients with dementia. Among the central 
nervous system drugs there are tricyclic antidepressants (due to the risk of worsen-
ing cognitive impairment) and among urogenital system drugs—the bladder anti-
muscarinic drugs (due to the risk of increased confusion and agitation). The previous 
STOPP lists (2003/2006) contained analgesics, also long-term opioids, due to the 
risk of exacerbation of cognitive impairment, unless indicated for palliative care or 
management of moderate/severe chronic pain syndrome. They were removed from 
the 2015 list as the evidence was weak.

The STOPP criteria also include, however, drugs that should be used with cau-
tion in patients with dementia. The reason suggested for avoiding them is related to 
potentially harmful CNS effects:

• Long-term (>1  month), long-acting BZDs, e.g. chlordiazepoxide, flurazepam, 
nitrazepam, clorazepate and BZDs with long-acting metabolites, e.g. diazepam 
(risk of prolonged sedation, confusion)

• Long-term (>1 month) neuroleptics like long-term hypnotics (risk of confusion, 
hypotension, extrapyramidal side effects)

• Anticholinergics to treat extrapyramidal side effects of neuroleptic medications 
(risk of anticholinergic toxicity)

• Prolonged use (>1  week) of first-generation antihistamines, e.g. diphenhydr-
amine, chlorpheniramine, cyclizine, promethazine (risk of sedation and anticho-
linergic side effects)

The START list is limited to the general population of older individuals and does 
not mention patients with dementia or cognitive impairment.
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 PRISCUS List

The history of the PRISCUS list is similar to that of the STOPP/START criteria. 
International recommendations regarding the correct treatment of older patients, 
particularly those with multimorbidities, were difficult to apply in Germany 
because they often did not apply to the situation in German because of differences 
in which drugs are approved, prescribing behaviour and therapeutic guidelines. 
The project, named PRISCUS, which is Latin for old and frail, was dedicated to 
PIM for older patients in the German-speaking countries. The PRISCUS list 
includes drugs whose use in older adults carries an increased risk of adverse drug 
events. The list was put together after a review of existing lists from other coun-
tries and a review of the current literature. This list has not been updated since its 
inception, but it has the significant advantage that possible therapeutic alternatives 
are indicated for each PIM.

The PRISCUS list contains 83 PIMs, which includes drugs that can potentially 
affect the CNS or that should be used with caution in patients with cognitive impair-
ment. The following items only indicate how they act on the CNS:

 1. Non-steroidal anti-inflammatory drugs: indomethacin, due to central nervous 
disturbances; possible alternatives are: paracetamol, weak opioids (tramadol, 
codeine) and weak NSAIDs (e.g. ibuprofen)

 2. Opioid analgesics: pethidine, due to elevated risk of delirium; possible alterna-
tives are: paracetamol, other opioids (with lower risk of delirium, e.g. tilidine/
naloxone, morphine, oxycodone, buprenorphine, hydroxymorphone) and weak 
NSAIDs (e.g. ibuprofen)

 3. Antiarrhythmic drugs:
 (a) quinidine, due to CNS side effects; possible alternatives are: beta blockers, 

verapamil, diltiazem, amiodarone, defibrillator implantation
 (b) flecainide, due to higher rate of adverse effects, CNS effects (e.g. vertigo, 

cognitive impairment) should be monitored; possible alternatives are: beta 
blockers, amiodarone

 4. Anticholinergic drugs due to impaired cognitive performance:
 (a) Antihistamines: hydroxyzine, clemastine, dimetindene, chlorpheniramine, 

triprolidine; possible alternatives are: non-sedating, non-anticholinergic 
antihistamines (e.g. cetirizine, loratadine, desloratadine)

 (b) Urological spasmolytic agents: oxybutynin (non-sustained-release and 
sustained- release formulations), tolterodine (non-sustained-release), solif-
enacin; possible alternatives are: trospium, non-pharmacological treatment 
(e.g. pelvic floor exercises, physical and behavioural therapy)

 5. Antidepressants:
 (a) Tricyclic antidepressants (amitriptyline, doxepin, imipramine, clomip-

ramine, maprotiline, trimipramine), due to central anticholinergic side 
effects (e.g. drowsiness, inner unrest, confusion, other types of delirium) 
and cognitive deficit; possible alternatives are: Selective serotonin reuptake 
inhibitors (SSRIs) (e.g. citalopram, sertraline), mirtazapine, non- 
pharmacological treatments such as behavioural therapy
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 (b) Among SSRIs: fluoxetine, due to CNS side effects (e.g. insomnia, dizzi-
ness, confusion), hyponatraemia; possible alternatives are: another SSRI 
(e.g. citalopram, sertraline), trazodone, mirtazapine, non-pharmacological 
treatments such as behavioural therapy

 (c) Monoamine oxidase inhibitors: tranylcypromine, due to risk of cerebral 
haemorrhage; possible alternatives are: SSRIs (other than fluoxetine), non- 
pharmacological treatments such as behavioural therapy

 6. Antiemetic drugs: dimenhydrinate, due to anticholinergic side effects; possible 
alternatives are: domperidone, metoclopramide (beware of extrapyramidal side 
effects)

 7. Antihypertensive agents and other cardiovascular drugs: Clonidine, due to CNS 
side effects (sedation, cognitive impairment); Alpha blockers (doxazosin, pra-
zosin, terazosin (as an antihypertensive agent), due to CNS side effects (e.g. 
vertigo, light-headedness, somnolence), increased risk of cerebrovascular dis-
ease; Methyldopa, due to sedation; Reserpine due to CNS effects (sedation, 
depression). Possible alternatives are: other antihypertensive agents, e.g. angio-
tensin converting enzyme inhibitors, AT1 receptor blockers, thiazide (diuret-
ics), beta blockers, calcium antagonists (long-acting, with peripheral effect)

 8. Neuroleptic drugs: Classic neuroleptic drugs: thioridazine, fluphenazine, 
levomepromazine, perphenazine, haloperidol (>2  mg); Atypical neuroleptic 
drugs: olanzapine (>10 mg), clozapine. The main concerns are anticholinergic 
and extrapyramidal side effects, parkinsonism, sedation, falls and increased 
mortality in patients with dementia; fewer extrapyramidal side effects when 
atypical neuroleptics are used; possible alternatives are neuroleptics of low 
potency (e.g. melperone, pipamperone) or atypical neuroleptics with a favour-
able risk/benefit profile (e.g. risperidone)

 9. Muscle relaxants: baclofen, tetrazepam due to CNS effects: amnesia, confu-
sion; possible alternatives for baclofen are: tolperisone, tizanidine, physical 
therapy; for tetrazepam: short/intermediate-acting BZDs in low doses

 10. BZDs, due to psychiatric reactions (sometimes paradoxical, e.g. agitation, irri-
tability, hallucinations, psychosis), cognitive impairment, depression, increased 
risk of falls (excluding depression for Z-drugs).
 (a) Long-acting BZDs: chlordiazepoxide, diazepam, flurazepam, dipotassium 

clorazepate, bromazepam, prazepam, clobazam, nitrazepam, flunitraze-
pam, medazepam

 (b) Short-/intermediate-acting BZDs (alprazolam, temazepam, triazolam, 
lorazepam (>2 mg/d), oxazepam (>60 mg/d), lormetazepam (>0.5 mg/d), 
brotizolam (>0.125 mg/d)

 (c) Z-drugs: zolpidem (>5 mg/d), zopiclone (>3.75 mg/d), zaleplon (>5 mg/d)

Possible alternatives for long-acting BZDs are short-/shorter-acting benzodiaze-
pines, Z-drugs (a low dose), opipramol, sedating antidepressants (e.g. mirtazapine), 
neuroleptic drugs of low potency (e.g. melperone, pipamperone); for short-/
intermediate- acting and Z-drugs: valerian, sedating antidepressants (trazodone, 
mianserin, mirtazapine), opipramol, low-potency neuroleptic drugs (melperone, 
pipamperone), non-pharmacological treatment of sleep disturbances (sleep 
hygiene); for short-/intermediate-acting BZDs: zolpidem (≤5 mg/d).
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 11. Other sedative agents:
 (a) Doxylamine, diphenhydramine due to anticholinergic effects and dizzi-

ness; possible alternatives are the same as for short-/intermediate- 
acting BZDs

 (b) Chloral hydrate due to dizziness

Possible alternatives for both listed above are the same as for short-/intermediate- 
acting BZDs.

 12. Other antiepileptic drugs: phenobarbital, due to sedation and paradoxical exci-
tation; possible alternatives are other antiepileptic drugs: lamotrigine, valproic 
acid, levetiracetam, gabapentin

 Possible Cognitive Side Effects of Major Drug Classes

This section provides a list of the major classes of drugs in the Anatomical 
Therapeutic Chemical Classification System (ATC) that have cognitive side effects 
and a brief description of their side effects, with a focus on elderly people with 
dementia. This list can aid in assessing possible cognitive side effects of a particular 
drug during a medication review for patients with dementia.

Cognitive effects are seen not only in drug treatment affecting the CNS [28–30] 
but may also occur in electrolyte balance disorders [29], for example in diuretics 
treatment. Anticholinergic effects are found in many different drug groups, such as 
antihistamines, anti-incontinence drugs and tricyclic antidepressants. The degree of 
anticholinergic effect of the drugs varies and the overall anticholinergic effect 
should be taken into account rather than the anticholinergic effect of individual 
substances. Scales are available for estimating a patient’s total anticholinergic load 
that can be of help in the medication review. Drugs less known for their potential 
anticholinergic activity are digoxin, amantadine, prednisolone, metoprolol, warfarin 
and morphine

 Individual Assessment

 Some patients are more sensitive than others to the side effects of drugs, 
which is why individual assessment is necessary, even if studies do not show impair-
ment or impairment cognitive function

Below is a selected list of drugs with their ACT code and a brief description of 
how they act. The first level of each code indicates the anatomical main group, of 
which there are 14, and consists of one letter. The groups listed below include: ‘A’, 
which stands for alimentary tract and metabolism; ‘G’, which stands for genito- 
urinary system and sex hormones; ‘M’, which stands for musculo-skeletal system; 
and ‘N’, which stands for nervous system. The second level comprises two digits 
and indicates the therapeutic subgroup, while the third level indicates the therapeu-
tic/pharmacological subgroup and comprises one letter
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 A04 Antiemetics

Serotonin receptor antagonists do not appear to affect cognition in a negative direc-
tion, while scopolamine exhibits clear anticholinergic and thus cognitive effects.

 A10 Diabetes agents

Most importantly, hypoglycaemia may be an issue with antidiabetics, which may 
have adverse cognitive effects. Studies have shown that experimentally keeping 
blood glucose at 4.5 mmol/l in type 2 diabetes had a negative impact on process 
speed, memory and attention compared to blood glucose at 16 mmol/l [31]. The 
influence of hyperglycaemia is generally less than for hypoglycaemia [32] but some 
studies in blood glucose >20 mmol/l showed a potentially negative effect.

The American Diabetes Association has recently added three new recommenda-
tions on hypoglycaemia in the elderly, for instance: glycaemic goals can be relaxed 
in the older population as part of individualised care that focuses on individualised 
pharmacotherapy with glucose-lowering agents with a low risk of hypoglycaemia 
and proven cardiovascular safety [33].

Insulin therapy always carries a potential risk of severe hypoglycaemia, which 
gradually influences the cognitive function and results in the occurrence of diabetic 
coma. Since severe hypoglycaemia renders the individual unconscious, someone 
else must intervene to reverse it. Severe hypoglycaemia often refers to a fixed blood 
sugar level, often 2.8 mmol/L, but other values may occur.

Insulin therapy increases the risk of severe hypoglycaemia. In most studies, 
patient-reported hypoglycaemia symptoms are most often described and often 
hypoglycaemia is not verified with the measurement of blood/plasma glucose. In 
the studies examined, hypoglycaemia was usually confirmed at blood glucose 
<3.3 mmol/l, sometimes <2.2 mmol/l, the latter blood glucose sometimes consid-
ered severe hypoglycaemia. Metformin appears to have a low hypoglycaemia rate, 
comparable to placebo, in a larger study reported at 4.2% of all participants [34]. 
The newest drugs used in diabetes, used alone or in combination, have different risk 
levels in terms of hypoglycaemia.

Recommendation: Ensure that patients with dementia, carers and healthcare staff 
can monitor glucose level and detect signs of hypoglycaemia.

 G04 Urological Agents

An overactive bladder is successfully treated with anticholinergic drugs, but cogni-
tive impact is more likely with increasing age. Darifenacin does not appear to have 
any impact on cognitive function, which is fortunate considering its high efficacy.

A recent review article asserted that oxybutynin may impair cognition in the 
elderly. For this age group, darifenacin, trospium, solifenacin and tolterodine are 
considered to have little risk of CNS side effects, but caution is still warranted in 
dementia, especially for the last-mentioned compound [35]
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Darifenacin 15 mg × 1 (slow release) does not affect cognitive function and is 
comparable to placebo regarding adverse effects on cognition. Single dose oxybu-
tynin (5 and 10 mg) has been shown to result in impaired cognitive test results in 
seven out of 15 neuropsychological tests [36]. Slow-release oxybutynin (20 mg) 
affects cognition, especially memory, in the elderly when compared to placebo and 
darifenacin (15 mg) [37]. Studies on tolterodine are lacking, though a couple of case 
histories have been described with memory impairment [38] and confusion [39].

 M01A NSAID

In general, single-dose NSAIDs do not appear to affect cognitive function, while 
both improved and impaired test results may be detected with longer term treat-
ment. It is well known that NSAIDs may have effects on the CNS in overdose [40].

 N01 Anaesthetics

A review by Wu et al. [41] showed that the risk of postoperative impairment in cog-
nitive function did not differ between general anaesthesia and regional anaesthesia. 
The review also showed that especially elderly people were sensitive to postopera-
tive cognitive dysfunction, which could persist for one week postoperatively in 26% 
of patients, in some cases for up to months.

 N02 Analgesics

There are three key issues to be aware of when reviewing analgesics in patients with 
dementia in terms of cognitive side effects: (1) pain has been shown to affect reac-
tion speed and other cognitive functions, which is why treating it adequately is 
essential; (2) opioids negatively impact cognitive function, especially upon initia-
tion of the therapy (up to 2 weeks but highly dependent on the individual); and (3) 
a stable dose of opioids is better than short-term, extra doses. Also note that with 
morphine, it is important to start with short acting before moving on to long acting.

 N03 Antiepileptics

The cognitive side effects of antiepileptics are more common, although less studied, 
in elderly patients. The cognitive influence of most antiepileptic drugs has been 
described, but discerning whether it is the effect of the disease or drugs is difficult, 
as attested to by how results differ considerably among studies. Risk of cognitive 
side effect differs between various antiepileptics, but valproate, phenytoin, clonaz-
epam, clobazam and gabapentin should be given special attention. Sarkis et al. [42], 
who did a review of phase-III studies on newer drugs, found adverse reactions in 
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placebo patients (cognitive in 0–10.6%; fatigue in 2.5–37.7%), making the results 
difficult to interpret. However, dose-response relationships were found for most 
antiepileptics, except for brivaracetam and zonisamide (for cognitive side effects) 
and tiagabine, topiramate and zonisamide (for fatigue). Cognitive side effects were 
present in at least 5% more patients than placebo subjects for eslicarbazepine (high 
load), perampanel (high load), pregabalin (average and high load), tiagabine (high 
load), topiramate (average and high load) and vigabatrin (high load). About 3% had 
cognitive side effects with placebo or low drug load, but 5.8% with average drug 
load and 8.7% with high drug load. Levetiracetam is reported by some to improve 
cognition [43] and lamotrigine to relieve depression in patients with cognitive 
impairment, while phenobarbital and lamotrigine could worsen cognition, and leve-
tiracetam and phenobarbital could worsen mood. Levetiracetam does not appear to 
reduce cognitive ability but can produce undesirable effects in terms of aggressive-
ness and impulsivity. Chapter 12 provides detailed information on antiepileptics.

When monitoring antiepileptic treatment in patients with cognitive problems that 
are known or suspected, it is important to observe cognitive abilities. Patients can be 
asked whether they experience cognitive problems and cognitive tests can be admin-
istered. When a cognitive side effect is suspected, modification of the treatment 
should be considered.

 N04 Anti-Parkinson Drugs

Cognitive function may be affected already in the early stages of the disease. For 
elderly patients with cognitive impairment it is important to choose medication that 
does not have a sedative effect (or as little as possible) and that does not contain an 
anticholinergic component. L-DOPA, also called levodopa, appears to be the best 
option. Selegiline and tolcapone seem to have the potential to improve cognition, 
and rasagiline seems to be neutral from a cognitive point of view.

 N05A Neuroleptics

Clozapine appears to have less impact on cognitive function than other neuroleptics, 
but its anticholinergic effects may have significance, at least for elderly patients.

 N05C Hypnotics and Sedatives

In some countries, half or more of patients with mild to moderate Alzheimer’s dis-
ease were prescribed a sedative. Sedative load was associated with the risk of delir-
ium and falls, which is why optimal prescribing is needed in individuals with 
Alzheimer’s disease.

Recent evidence indicates that the use of BZDs and Z-drugs may be strongly 
associated with the risk of developing dementia [44]. Unfortunately, there is limited 
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evidence to aid in selecting pharmacotherapy for sleeping problems specifically for 
patients with dementia [45]. Recent studies examining the use of ramelteon and 
mirtazapine to treat sleep disorders in Alzheimer’s disease showed they had no sig-
nificant therapeutic effects. BZDs, the most common drugs for insomnia, may have 
significant side effects in older patients. The orexin receptor antagonist suvorexant 
was recently reported to be beneficial in insomnia in Alzheimer’s disease [46]. 
Although melatonin is widely used because it has no side effects in people with 
dementia, studies on melatonin are very limited for this patient group.

Some hypnotics provide considerable effects on cognitive function measured 
using various neuropsychological tests. More long-acting hypnotics are found 
among BZDs, where nitrazepam, lorazepam, oxazepam and flunitrazepam have 
been studied.

 N06A Antidepressants

Depression is a condition that requires special consideration in dementia (see Chap. 
7). In one study, more than 20% of patients reported subjective cognitive symptoms 
in long-term treatment with SSRIs [47]. Tricyclic antidepressants initially have an 
impact on cognitive function, while paroxetine has some negative impact on it. 
Other antidepressants have varying degrees of influence and tolerance development, 
except venlafaxine and reboxetine, which seem to have no impact on cognitive 
function. SSRIs in dementia may be preferable, but depression itself may impair 
cognitive function.

 Other Medicines and Electroconvulsive Therapy

A meta-analysis has shown that it is not possible to show impaired cognition in the 
long term measured with psychometric tests, but some patients experience a mem-
ory disorder long after electroconvulsive therapy. Cancer treatments such as radia-
tion therapy and chemotherapy can also affect cognitive function. Moreover, 
subjective experiences of cognitive problems are common after chemotherapy, 
radiation treatment and other pharmacological treatments for cancer. Nootropics are 
an example of substances that claim to improve cognition, which is why asking 
patients about them is also relevant.

 Other Issues

Non-cardiac drugs with proarrhythmic potential include antihistamines, selective 
serotonin reuptake inhibitors and AChEIs for dementia. Prolonged QT intervals 
(from the beginning of the QRS complex to the end of the T wave) can lead to life- 
threatening heart arrhythmias such as torsades de pointes. In recent years, donepezil 
and memantine have been known to increase the QT interval, resulting in sudden 
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cardiac death. Drug interactions can also lead to a cumulative effect on the QT inter-
val [48]. To identify and prevent long QT intervals, calculating the QT interval has 
been suggested when elderly patients are treated for dementia [49]. Electronic 
resources, e.g. CredibleMeds®, are available to help avoid QT intervals that are 
too long.

Box 6.1 and 6.2 provide tips on doing the two main types of medication review; 
Table 6.1 is an example patient case.

Box 6.1 Patient Medication Review
Depending on how the clinic is organised, a physician, pharmacist or nurse 
speaks with the patient to secure a complete and accurate medication list. 
Checking with caregivers is important to know exactly which medications are 
used. Keep an eye out for pharmaceutical drugs with an unfavourable cogni-
tive profile. Both cognition and other bodily functions should be optimised. 
Conducting a medication review in dementia often includes contacting physi-
cians in other areas of medicine, e.g. urologists. Follow-up is always essential.

Electronic resources are often available for drug–drug interactions. For 
example, it is important to look for medications that prolong the QT interval 
of the electrocardiogram.

Based on documentation and the patient’s own data identify:

• Drugs prescribed and why
• Strength and dose prescribed versus what is actually taken
• Non-prescription medicines, including over-the-counter drugs, herbal 

medicines and nutritional supplements
• If there are practical problems with the medicines and compliance

The physician will assess the effectiveness and safety of the drug treat-
ment. Drug-related problems that can be readily solved should be addressed 
and, if a major drug-related problem is suspected, an in-depth medication 
review should be provided.

After the review:

• Update the drugs being used in the patient file
• Note the drug-related problems detected, measures taken, and follow-

 up planned
• Provide patient with individually tailored information on drug treatment 

and any actions taken
• Give the patient an updated list of medicines
• Give the patient a complete drug report once the patient is enrolled in inpa-

tient care

Source: Modified based on Bergqvist M. and Segander, M. (2020) [50]
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Box 6.2 Clinical Medication Review
An in-depth clinical medication review is based on:

• Updated list of medicines and other documentation from the patient medi-
cation review

• Estimation of symptoms, e.g. PHASE-20 1
• Test results, e.g. haemoglobin, sodium, potassium, creatinine, depending 

on the diagnoses and medicines
• Blood pressure (orthostatic if necessary), heart rate and weight
• Estimated glomerular filtration rate
• Interaction control, SFINX 2
• Declaration of any falls

A main goal of the clinical medication review is to identify potentially 
inappropriate drugs. Renal function and interactions are important. For each 
medicine:

• Check that there is an indication
• Evaluate the treatment effect based on treatment objectives
• Assess appropriateness of medication based on diagnoses, age, kidney 

function and other medicines
• Assess whether the dose is correct based on diagnoses, age, kidney func-

tion and other medicines
• Evaluate whether the drug’s benefit is greater than its side effects or 

risk thereof
• Assess whether non-pharmacological alternatives or complement are 

available

For the drug treatment in its entirety:

• Check whether it follows current recommendations
• Assess whether the patient has problems taking action or understanding 

information
• Assess whether the patient can manage the drug treatment or has sufficient 

support to do so
• Assess whether undertreatment is present
• Check for clinically relevant interactions

After or during the clinical medication review:

• Update the patient file
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Table 6.1 Patient case

Patient’s story Physician’s view
Retired 67-year-old male who worked in sales in 
various countries; non-smoker, moderate alcohol 
intake.
Uses a walker, pain problems starting from the right 
hip; surgery is planned. Lives alone but is in regular 
contact with sons and sister. Receives home care 
every morning and gets help once a week with his 
medicine box. Otherwise functions independently.
Recently prescribed levodopa and benserazide for 
investigative reasons but says he does not feel any 
tangible effects from the drug. Although prescribed 
propiomazine at night he says today that he only 
takes one every 3 months. Has previously been 
informed of the risk of hangovers. Comments that he 
has accidentally taken a propiomazine instead of 
ibuprofen at one of the test sessions during his 
examination and believes this may have worsened his 
results.
Seen in 2017 in a memory clinic for diagnostic 
evaluation. Neuropsychological testing showed 
impairments in various cognitive domains. 
Interpreting the findings was difficult due to a recent 
period of confusion caused by an orthopaedic injury. 
Dementia markers in the cerebrospinal fluid were all 
in the normal range. A component of 
neurodegeneration such as Alzheimer’s, however, 
could not be excluded.
Information about these conclusions given to 
relatives who seem to understand the content.

The physician notes that the patient has 
been drinking alcohol for years, a 
combination of wine and strong spirits. 
Intake estimated to be at least three 
bottles of wine weekly for several 
years, with a similar intake of whisky. 
The only break in alcohol consumption 
occurred after an accident and while 
patient admitted to a geriatric ward.
Sleeps satisfactorily at night, has no 
depressive symptoms and maintains 
weight.
Neurological status: rigidity, mostly on 
the right side; hypomimia; normal eye 
movements, no vertical gaze paresis; 
Romberg unremarkable; balance 
difficulties, uses a walker (due to hip 
problems). Referred to neurological 
specialist.
Hand tremor of the parkinsonian type 
visible at later visit to the doctor’s 
office, albeit weak; patient tries to 
downplay it. Cognition appears 
improved after initiation of anti- 
Parkinson drug.

• Note which medicines the patient uses
• Note the objectives of the drug treatment
• Indicate which drug-related problems have come to light and how to 

remedy them
• Note how and when to follow up, clearly indicating which healthcare pro-

vider/care unit is responsible for doing so
• Provide the patient with individually tailored information on measures 

taken and why; when and how to follow up; which healthcare provider/
care unit is responsible for follow-up; and who participated in the review

• Give the patient an updated list of medicines

Source: Modified based on Bergqvist M. and Segander, M. (2020) [50]
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 Conclusion
Medication reviews are a method for mapping all of the drugs prescribed to and 
used by a patient and ensure an accurate and up-to-date list of medicines. The 
method also makes it possible to analyse, retest and follow up on a patient’s entire 
medication use in order to detect, address and prevent drug-related problems.
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SSRI Selective serotonin reuptake inhibitor
PD Parkinson’s dementia

 Introduction

Dementia is characterised by a loss of cognitive functioning in, e.g. memory, lan-
guage and judgement. However, behavioural and psychological symptoms of 
dementia (BPSD), also known as neuropsychiatric symptoms of dementia, are as 
clinically relevant as cognitive symptoms. In recent years the term BPSD has 
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become somewhat contentious but is still widely used in the literature as a better 
substitute has yet to emerge. The International Psychogeriatric Association defines 
BPSD as “symptoms of disturbed perception, thought content, mood or behaviour 
that frequently occur in patients with dementia” [1]. The symptoms can be further 
divided into behavioural symptoms (e.g. aggression), usually identified by observa-
tion of a patient, and psychological symptoms (e.g. delusions), usually assessed 
based on interviews with patients and relatives. BPSD encompasses highly diverse 
symptoms ranging from agitation, aggression, wandering, screaming, cursing and 
sexual disinhibition to anxiety, depressive mood, hallucinations and delusions.

Prevalent in every type of dementia (e.g. Alzheimer’s disease (AD), frontotem-
poral dementia (FTD), Lewy body dementia (LBD), Parkinson’s dementia (PD) and 
vascular dementia) BPSD develops in almost everyone with dementia over the 
course of the disease [2]. Even in the early stages of neurodegenerative diseases, 
neuropsychiatric symptoms are already frequently present, with an estimated 
35–85% of patients with mild cognitive impairment experiencing neuropsychiatric 
symptoms [3]. The 5-year prevalence of neuropsychiatric symptoms in patients 
with dementia was 97% in the Cache County Study of Memory in Aging [2].

Associated with faster cognitive decline, faster progression of dementia [4, 5], 
lower quality of life of patients [6, 7] and a substantial increase in caregiver burden 
[8, 9], BPSD is the most important reason for institutionalisation, even more so than 
cognitive decline alone [10, 11]. By increasing caregiver burden and earlier institu-
tionalisation, BPSD also leads to increased healthcare and economic costs. An esti-
mated 30% of all care costs for patients with AD living in a community dwelling are 
due to BPSD [12]; this is even higher in institutionalised patients. According to a 
large study in almost 2000 patients in eight European countries, agitation alone was 
responsible for a mean total extra cost per person per month of €445 in home care 
and €561 in institutional long-term care [13].

The many potential causes or triggers for BPSD (Fig. 7.1) range from medical 
problems like pain and infection to an environment that is either over- or under-
stimulating. Interactional and communication issues between patients and formal or 
informal caregivers can also cause or worsen BPSD. These underlying causes and 
modifiers of BPSD are highly variable from patient to patient and can also vary 
within one patient over time. Consequently, a thorough assessment and personalised 
treatment plan are warranted in individual patients, especially when the physician is 
confronted with particularly challenging behaviour.

 Assessment

Every treatment of BPSD should start with a careful, detailed assessment of the 
symptoms, the patient and the context. This implies obtaining a full medical and 
psychiatric history of the patient, conducting a physical exam, reviewing medica-
tion and analysing the characteristics of the behavioural and psychological prob-
lems and any relevant information on the context of the patient and the BPSD. This 
assessment is crucial as often this will quickly provide the physician with clues on 
how to treat BPSD.
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A full history should include details on underlying dementia, the current cogni-
tive deficits and substance use, but also on any other past or current medical prob-
lems. Since patients may often have difficulties with memory and in expressing 
themselves, obtaining information from caregivers, relatives and other medical pro-
viders is also essential. The medical history and physical exam may point to medical 
problems that play a significant role in the behavioural problems, such as infection, 
obstipation or pain.

A medication review is mandatory as numerous drugs can cause or worsen 
BPSD. Recent drug changes should be thoroughly inspected, especially when new 
behavioural or psychological symptoms occur or when symptoms have recently 
worsened.

BPSD must be analysed in detail because the symptoms are highly diverse, rang-
ing from apathy to agitation to hallucinations. It is vital to establish which symp-
toms are present and which of the symptoms are most important to focus on in a 
specific patient. Also, symptoms are sometimes only intermittently present or even 
gradually disappear. Failure to take into account the exact nature of the symptoms 
in an individual patient with dementia will have negative implications for choosing 
the right treatment and evaluating it [14]. Several questions should be asked: What 
type of symptoms do we specifically observe? When did they start? What elicits 
them, makes them worse or improves them? Do they occur at specific times during 
the day or in connection with specific activities? How severe are the problems, and 
how often do the problematic symptoms occur? Careful analysis will determine the 
focus of treatment, enable evaluation of the treatment effect and help determine 
treatment goals. For example in a patient with highly intrusive, seemingly therapy- 
resistant screaming, reducing the frequency of the behaviour by half may be consid-
ered a success. These treatment goals are preferably set at the beginning of treatment. 

Vulnerability BPSD

Predisposing factors
- neurodegenerative brain changes
- diminished communication abilities
- personality traits
- psychiatric history
- (chronic) somatic comorbidity
- polypharmacy
- overburdened caregivers
- environment not well suited 

Precipitating factors
- (acute) somatic comorbidity
- over-stimulation
- under-stimulation/boredom
- pain/discomfort
- new medication
- grief
- major incident with caregivers

Perpetuating factors
- not able to communicte needs
- pain/discomfort not detected
- inappropriate medication
- too much/too few stimuli from 

environment
- insufficient support of caregivers

Fig. 7.1 Overview of some of the possible underlying factors for BPSD. Predisposing factors 
create a vulnerability for the development of BPSD. Precipitating factors can then result in clinical 
symptoms of BPSD. Perpetuating factors can result in chronic symptoms
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It is best to involve caregivers and, if possible, patients in determining these treat-
ment objectives.

Taking into account the context of the BPSD is also crucial. What is the environ-
ment the patient is living in? Is it possible to make changes to this environment? 
What environmental factors have a beneficial or worsening effect on the behaviour? 
For example wandering may not be a problem in the setting of a specialist care unit 
specifically designed to deal with patients with dementia, but it is a reason for con-
cern in a community dwelling patient living alone. The same is true for “internal” 
contextual factors, like the beliefs and values of the patient. What matters to this 
patient? Are there life events the patient has gone through that have an effect on the 
current behaviour?

In recent years several models for structured assessment of patients with BPSD 
have been proposed that chiefly provide ways to do careful assessments but also to 
establish treatment plans and to evaluate treatment progression.

 – The DICE (describe, investigate, create, evaluate) approach, developed by a 
national expert panel in the USA in 2014 [15], comprises four steps: (1) describ-
ing the symptoms and context in which they occur, including antecedents and 
triggers for the behaviour and which behaviours the patient and caregivers see as 
the most problematic; (2) investigating possible causes of the behaviour; (3) cre-
ating a treatment plan, which can include all kinds of treatments and modifica-
tions to the environment; and (4) evaluating the outcome of the treatment plan. 
The approach is the basis for a web-based tool called WeCareAdvisor™, which 
can be used to assess, manage and track BPSD [16].

 – The Wisconsin STAR method maps five factors (medical, medication, social, 
personal and behavioural) that can contribute to BPSD into a single graphical 
interface, a five-pointed star. The visual representation takes into account the 
various factors simultaneously and aids in identifying missing data [17].

 – Dynamic system analysis, a method developed in the Netherlands, assesses 
patients based on six dimensions, each assigned a colour: somatic, cognitive, 
personality, experience, communication and social. After observation and assess-
ment, the problems identified in the analysis can be used to develop a treatment 
plan and establish treatment goals [18].

Scales exist for assessing BPSD in general and in terms of specific symptoms. 
Likely used most for general symptoms, the Neuropsychiatric Inventory (NPI) [19] 
comprises 12 domains with 7–9 items each. Per domain, frequency and severity 
over the past month are rated. A brief NPI questionnaire (NPI-Q) [20] is also avail-
able for use in routine clinical practice, and the nursing home version (NPI-NH) for 
use in extended care settings where professional caregivers provide the information 
[21]. The Behavioural Pathology in Alzheimer’s Disease Rating Scale 
(BEHAVE-AD), also based on a caregiver interview, consists of 26 items [22] and 
is geared somewhat more to psychotic disorders [23]. Specific rating scales for vari-
ous symptom domains are also available, for example the Cohen Mansfield Agitation 
Inventory [24], the Apathy Evaluation Scale [25], the Apathy Scale [26], the Apathy 
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Inventory [27], the Lille Apathy Rating Scale [28] and the Cornell Scale for 
Depression in Dementia [29].

Note that completing a full assessment of BPSD takes a considerable amount of 
time. In acute situations, it may be necessary to first address urgent symptom con-
trol, for example when violent behaviour is present. However, once the situation is 
safer, further careful assessment of BPSD should be undertaken.

 Addressing Causative Problems of BPSD

After careful assessment, it is important to first look at modifiable causes of the 
behavioural and psychological symptoms. We will discuss some of the most fre-
quent causes: medical problems, medication, caregiver approach and environmental 
factors.

 Medical Problems

Virtually all medical problems may result in triggering or worsening BPSD. An 
acute onset of BPSD should cause suspicion of delirium. There is considerable 
overlap in symptoms between dementia, BPSD and delirium [30], and most patients 
with both dementia and delirium will manifest with some degree of BPSD. However, 
only a minority of patients with dementia and BPSD will also have comorbid 
delirium.

Of the possible medical problems that can cause BPSD, some of the most fre-
quent are infection, pain, urinary retention, constipation, vision or hearing prob-
lems, electrolyte imbalances or metabolic disorders. As a result, a work-up of a 
patient with new or worsened BPSD should also include a full physical exam, blood 
analysis (blood count, c-reactive protein, serum electrolytes, serum glucose, kidney 
and liver function, thyroid-stimulating hormone and thiamine) and urine analysis 
(urinalysis with microscopy and urine culture). When necessary, other tests such as 
a chest X-ray or head CT scan should be ordered.

People with dementia are especially vulnerable to developing infections, e.g. 
urinary tract infections and pneumonia. Asymptomatic bacteriuria is often present 
in seniors, and most guidelines advise against treating it [31]. However, treatment of 
the bacteriuria in cases without typical symptoms of a urinary tract infection (dys-
uria, urgency, frequency and urethral purulence) but with an acute onset or worsen-
ing of BPSD may result in rapid improvement of BPSD. If possible, obtain a urine 
culture before starting antibiotic treatment [32].

Pain is especially prevalent in patients with dementia, with studies suggesting 
that undiagnosed and untreated pain may be present in more than 30% of commu-
nity dwelling patients with dementia and 54–78% of patients with dementia in nurs-
ing homes [33]. As patients with dementia are less able to report, describe or deal 
with their pain (for instance, by changing posture), pain may manifest as BPSD-like 
agitation, depression and resistance to care. It is important to detect and remediate 
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possible causes for pain, such as inadequate posture and ergonomic measures that 
cause the patient pain. If a painful condition is suspected and specific therapy 
directed at the underlying cause is not possible or is insufficient, it is recommended 
to start pain treatment with paracetamol (3 × 1000 mg daily) [34] in patients without 
a history of hepatic disease. When paracetamol proves insufficient, a stepwise 
approach for further pain treatment is advised; however, caution must be exercised 
when using other pain medication like non-steroidal anti-inflammatory drugs, tra-
madol and opioids, which can cause severe side effects in the elderly. Currently, 
routinely treating behavioural problems (without specific pain complaints) with 
mild analgesics is not recommended as this could neglect the identification of 
underlying causes [35]. Chapter 9 discusses the management of pain further.

Fairly innocent somatic problems, like constipation or cerumen, can give rise to 
severe behavioural problems and should be ruled out and regularly reassessed 
before moving to other forms of treatment for BPSD.

 Medication

Various medications can also provoke or worsen BPSD. As polypharmacy is even 
more frequent in elderly people with dementia compared to people without demen-
tia [36], medication or medication interactions may likely play a role in 
BPSD. Chapter 6 provides a full discussion and review of medication in patients 
with dementia. Medication with anticholinergic effects, in particular, are potentially 
harmful and can cause cognitive, emotional and behavioural problems [37]. 
Reducing the anticholinergic burden decreases the frequency and severity of BPSD 
among elderly people with dementia [38]. Sedatives are another class of drugs that 
can cause or worsen BPSD, for instance, benzodiazepines, which are frequently 
associated with delirium or apathy. Before considering additional drugs, conducting 
a thorough review of the medication list in patients with BSPD is advised. When a 
new medication is introduced, or an increased dose coincides with worsening of 
BPSD, it should, of course, be looked at more closely.

 Caregiver Approach

Symptoms like agitation or depression can be triggered or worsened when formal or 
informal caregivers have a misunderstanding of or lack of familiarity with them. 
(Psycho)education on BPSD can thus often be effective in reducing the burden of 
these symptoms for both patients and caregivers [39].

Because the dementia process affects language and communication, it is impor-
tant for caregivers to adjust their communication. Speaking clearly and slowly, 
offering step-by-step instructions, along with giving the person with dementia suf-
ficient time to respond, are vital to avoiding frustration and agitation in a patient 
with moderate to severe dementia. On the other hand, since communication skills 
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are not invariably impaired in dementia, making assumptions simply because of a 
dementia diagnosis should be avoided [40, 41].

The person-centred care approach, also known as patient-centred care, takes into 
account the individuality of the patient in relation to surrounding attitudes and care 
practices [42]. Evidence shows that training professional caregivers in person- 
centred care methods and skills reduces agitation and helps prevent emergent agita-
tion [43].

Psychoeducation of informal caregivers can lead to better understanding of the 
neuropsychiatric symptoms of dementia. Explaining that for example agitation and 
aggressive behaviour are part of dementia and almost always not intentional can be 
helpful to family members. This can reduce the behavioural problems but also 
increase confidence and reduce stress in caregivers [44].

 Environment

Information on the environment is important to determine further management of 
BPSD.  For example confined spaces may more easily trigger agitation or even 
aggression. Adjusting the environment to reduce BPSD may be possible, with quite 
simple adaptations available, like creating more space to wander, removing unsafe 
objects, smartly using colours or camouflaging doors that trigger unrest. Some insti-
tutions have dementia-friendly gardens as green spaces and proximity to natural 
elements have a favourable impact on the wellbeing of people with dementia [45]. 
A sufficient influx of daylight is advisable to provide cues about the time of day and 
reduce circadian rhythm problems. Similarly, assorted options exist to adapt new 
architecture to people with dementia. This of course cannot always be changed in 
the short term but should be taken into account when building facilities to provide 
care for patients with dementia.

 Non-pharmacological Treatment of BPSD

After careful assessment of the neuropsychiatric symptoms and after dealing with 
direct causes, the need for further treatment should be evaluated. When there are no 
symptoms associated with immediate danger to the patient (e.g. severe self-harm) or 
to others (such as severe physical aggression), non-pharmacological treatments 
should be considered first, not so much because these interventions are more 
evidence- based than medication—in general, they are not—but because they have 
less adverse effects compared to medication, especially in a population with already 
considerable frailty and polypharmacy. This does not mean that non- pharmacological 
interventions have no side effects at all. For example increased agitation has been 
described in cognitive or emotion-focused interventions, music therapy, massage 
and aromatherapy [46]. Like with most pharmacological treatments, the evidence in 
terms of the efficacy of various non-pharmacological treatments is rather limited. 
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The effects of various therapies can also vary significantly between individuals with 
dementia. Managing BPSD often requires taking a trial-and-error approach.

 Specific Psychotherapeutic Interventions

There is a moderate amount of quality evidence that psychotherapeutic interven-
tions like cognitive behavioural therapy can reduce depressive symptoms in people 
with dementia and limited evidence that they reduce anxiety [47]. For other symp-
toms like agitation or aggression, studies on systematic psychotherapy are lacking. 
Reminiscence therapy involves the discussion of past activities, events and experi-
ences, usually aided by objects like photographs or familiar items from the past. 
There is some evidence that reminiscence therapy can improve mood and possibly 
behaviour in dementia [48].

 Daily Routine and Activities

Keeping a daily routine provides structure, which helps the patient and caregivers 
by giving them something to navigate by. A tailored activity programme can be used 
to train caregivers in customised activity based on the person with dementia’s cur-
rent and previous interests and cognitive and physical abilities [46]. Reality orienta-
tion therapy uses repeated and meaningful stimulation of orientation in daily life to 
people, time or surroundings [49]. This can have beneficial effects on BPSD, mainly 
in combination with other interventions [50]. Occupational therapy attempts to find 
a fit between occupation, a person’s capabilities and the physical and social environ-
ment in which they live in order to optimise participation in valued activities, roles 
and relationships. Occupational therapy in dementia tries to identify activities that 
are meaningful to the patient, taking into account the individual’s capabilities and 
the physical and social environment in which they live [51, 52]. Occupational ther-
apy was shown to have a positive effect on overall BPSD, the quality of life of both 
patients and carers, and on carer distress, but no significant effects were apparent in 
terms of depression or anxiety in patients [52]. Gardening can also help reduce 
BPSD [53], especially in patients who already have a history of gardening [54].

 Exercise Therapy

Physical exercise can be defined as planned, structured, repetitive and purposeful 
physical activity. Exercise training seems to have a small beneficial effect in reduc-
ing depression in people with dementia [55]. There are also promising results for 
aberrant motor behaviour, agitation, apathy and eating disorders. There may also be 
a positive effect on sleep [55]. Another study found that physical exercise can inhibit 
or delay the emergence of more severe BPSD with dementia progression [56]. The 
positive effect of exercise may be due to psychological mechanisms like stress 
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reduction, but also because it stimulates neuroplasticity or has an anti-inflammatory 
effect [55, 57]. The best type of exercise or duration has yet to be determined, 
although walking at least 30 min several times a week appears to be beneficial [58]. 
The effect of exercise on BPSD varies between individuals depending on the under-
lying mechanisms. For example structured exercise training may to some degree 
alleviate purposeless wandering due to psychomotor agitation, whereas wandering 
because of disorientation and feeling lost may not improve with exercise [58].

 Sensory-Based Interventions

Both under- and overstimulation of the senses can result in BPSD-like agitation and 
hallucinations.

Moreover, age and dementia impact all sensory systems: vision, hearing, smell 
and taste, as well as proprioception and vestibular senses [54]. Progressive neuronal 
loss in major neurocognitive disorders may also lead to impaired processing of sen-
sory stimuli, rendering normal stimuli confusing and thus resulting in BPSD [59].

 Aromatherapy

Aromatherapy using aromatic oils is an olfactory stimulation intervention that is 
thought to have potential psychological effects based on an association between a 
pleasant smell and positive emotions, which involves limbic connections between 
the olfactory bulb and the amygdala. As many patients with dementia have at least 
partial anosmia caused by neurodegeneration, processing olfactory stimuli and the 
benefits of aromatherapy may differ considerably between subjects [60]. The ter-
penes used in aromatherapy may also have pharmacological effects that could affect 
GABA augmentation or acetylcholine receptors [61]. Existing studies exhibit sig-
nificant differences in the use of aromatic oils (direct inhalation, oil directly on the 
skin, applying oil to a pillow and ingestion of oil), scents (lavender, lemon, thyme 
and rosemary) and duration of the intervention (2–4  weeks on average) [54]. A 
Cochrane Review [62] showing that there is a lack of large studies only included 
seven studies, two of which had useable data but inconclusive evidence. Side effects 
like nausea, diarrhoea and drowsiness have been reported [63].

 Massage Therapy

Massage or touch therapy is a form of tactile sensory stimulation. Touch can have 
an immediate calming, reassuring effect, possibly by stimulating the production of 
hormones like oxytocin. Touch also represents a way of communicating meaning-
fully with others when verbal communication is hampered, a way of literally “stay-
ing in touch” [64]. The areas of the body involved (back, shoulders, back of the 
neck, hands, arms, feet and legs) vary between studies, just as the type of stroking 
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or style of touching, the duration of the intervention (1–30 min), number of sessions 
(10–50) and the provider (nursing staff, therapist, family members) [64]. A 2012 
review [65] found only one study of good methodological quality, and that study 
showed that massage had a good effect on agitated behaviours with no documented 
negative side effects [66].

 Multisensory Stimulation, Snoezelen and Virtual Reality

Snoezelen rooms derive their name from a blend of the Dutch word snuffelen (to 
sniff) and doezelen (to doze), the former referring to the more active aspects of the 
intervention and the latter to the more passive elements. Snoezelen is a therapy that 
takes place in a specially designed room filled with diverse soothing, multisensory 
stimulation, which usually includes aromatherapy, lighting effects, colour, water 
columns, sandboxes and music. It involves one-to-one attention, a nondirective 
approach encouraging patients to engage with sensory stimuli of their choice, and 
does not require any cognitive processing [67]. Although evidence is limited, 
Snoezelen rooms appear to have some positive effects on BPSD like agitation [59].

Other controlled multisensory environments include sensory gardens designed 
for people with dementia in mind in several hospitals across the globe. Fragrant 
(and edible) plants, water and art installations are examples of the assorted elements 
that can be incorporated [68]. Simulation of an external sensory world using virtual 
reality is also a therapeutic option that makes virtually visiting the beach, forest or 
a cathedral possible. Emerging evidence indicates that this can help improve mood 
and reduce aggression. Virtual reality can also be used as an aid in reminiscence 
therapy [69]. Newer virtual reality applications no longer require practice before-
hand, as was previously the case. For example immersive virtual reality uses head- 
mounted displays to achieve immersion by excluding external visual input and 
updating the simulated visual environment in relation to head movements [70]. 
These applications can also be built into rooms, or interactive virtual environments 
can be projected onto a table [71].

 Arts-Based Interventions

 Humour Therapy and Elder Clowns

Humour therapy involves using comedy to elicit laughter and induce a feeling of 
happiness. Elderly clowns engage with each patient on a personal level. They usu-
ally work with information obtained from caregivers about each individual’s his-
tory, abilities and interests. They combine this information with their own experience 
and intuition to create tailored interactions with the patient with dementia. The 
clown often uses techniques like stimulating questions to engage in conversation, 
acting foolish to provide patients with the opportunity to tell the clown what to do, 
but also magic, singing, musical instruments and dance [72]. A large Australian 
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study involving 35 nursing homes showed a reduction in agitation after 9–12 weekly 
humour therapy sessions with elderly clowns, augmented by resident engagement 
involving staff trained as laughter bosses (healthcare practitioners trained to assist 
elder clowns in introducing humour in care practices and to continue the humour 
intervention between elder clown visits) [73, 74]. A smaller Canadian study also 
found a reduction in overall BPSD and particularly agitation [74].

 Music Therapy

Even as people with dementia lose the ability to speak or understand language, they 
may still be able to hum or play along with the music. Music-based therapeutic 
interventions can be receptive (listening to music played or selected by the thera-
pist), active (actively involved in making the music) or a combination of the two. 
Most studies used an intervention with both receptive and active elements [75]. 
There is some evidence that suggests that receptive music therapy is better than 
active in reducing BPSD [76]. Music therapy seems to be mainly effective for 
depressive symptoms [75] and apathy [77]. Effects on symptoms like agitation and 
aggression are less clear [75], although beneficial effects have been reported [78].

 Art Therapy

There is some anecdotal evidence that participating in an art class [79] or individu-
alised art therapy [80] can reduce symptoms like agitation.

 Bright Light Therapy

Improving the lighting in residential care to whole-day bright light could possibly 
have a positive effect on mood and agitation [81, 82]. One randomised controlled 
trial found an effect on agitation, though only in combination with melatonin [81]. 
Effects may be better in patients with milder dementia due to a more intact supra-
chiasmatic nucleus [83], and effects may be larger in winter months [82]. Overall 
the evidence is mixed and not very convincing [84, 85].

 Pharmacological Treatment of BPSD

When non-pharmacological treatment fails, in the case of an emergency or when 
BPSD poses a threat to the patient with dementia or others, pharmacological treat-
ment may be warranted. It must be noted, however, that virtually no drugs are offi-
cially approved for the treatment of BPSD, with only risperidone approved in some 
parts of the world [44]. Physicians should carefully weigh the benefits versus the 
risks. We provide an overview of the different medication classes that can be 
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considered for the treatment of BPSD, with Table  7.1 containing a synopsis of 
which drugs to consider for specific symptoms.

 Cognitive Enhancers

Acetylcholinesterase inhibitors (AChI), like rivastigmine, donepezil and galan-
tamine, are generally used for the treatment of cognitive symptoms of dementia but 
can be used for some BPSD as well. Probably the strongest evidence for AChI exists 
for the treatment of apathy. Donepezil, rivastigmine and galantamine have all shown 
to be beneficial to patients with apathy, in several types of dementia, probably with 
the exception of FTD [86]. AChI, like rivastigmine, can have good effects on hal-
lucinations, especially in LBD [87]. AChI may also have some beneficial effects on 
agitation and aggression, although results are inconsistent [88, 89]. A 2017 study 
found significant effects of the rivastigmine patch on non-aggressive agitated behav-
iours [90]; however, there is currently insufficient evidence to recommend one AChI 
over another. Common side effects of AChI include bradycardia (Special caution is 
warranted in patients with pre-existing cardiovascular disorders), gastrointestinal 
side effects (e.g. nausea, anorexia, diarrhoea, etc.), headache and dizziness.

Table 7.1 Pharmacological and neuromodulation treatments to consider for various neuropsychi-
atric symptoms of dementia when biological treatment is deemed necessary

Symptom Consider
When treatment- 
resistant also consider Specific circumstances

Agitation SSRI, atypical 
antipsychotics, 
AChI

Trazodone In FTD consider trazodone as 
first-choice pharmacological 
treatment

Aggression Atypical 
antipsychotics

AChI, 
benzodiazepines, 
trazodone

When rapid, short-term sedation 
is necessary, consider 
benzodiazepines

Apathy AChI Methylphenidate
Depression SSRI (except 

paroxetine)
SNRI, ECT With severe concomitant loss of 

appetite or sleeping problems, 
consider mirtazapine

Anxiety SSRI (except 
paroxetine)

When quick relief of severe 
anxiety is necessary, consider 
benzodiazepines

Hallucinations/
delusions

Atypical 
antipsychotics, 
AChI

In LBD/PD, preferably use 
quetiapine, rivastigmine or 
clozapine

Sexually 
inappropriate 
behaviour

SSRI (except 
paroxetine)

Atypical 
antipsychotics

In very severe hypersexuality, 
consider consulting an 
endocrinologist to discuss 
anti-androgens and 
gonadotrophin-releasing hormone 
analogues

AChI acetylcholinesterase inhibitor, ECT electroconvulsive therapy, FTD frontotemporal demen-
tia, LBD Lewy body dementia, PD Parkinson’s dementia, SNRI serotonin-norepinephrine reuptake 
inhibitor, SSRI selective serotonin reuptake inhibitor
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Memantine, an N-Methyl-d-aspartate receptor antagonist, may have some bene-
ficial effects on mood and behaviour, especially in moderate to severe Alzheimer’s 
dementia and in vascular dementia [91]. Smaller studies also suggest some improve-
ment of mood and behaviour in PD, LBD and FTD [91]. In patients with moderate 
to severe AD not selected for agitation at baseline, the proportion reporting agitation 
at follow-up is reduced by memantine [91]. However, memantine is not effective for 
treating agitation in dementia and may even worsen agitation [91]. Common side 
effects include headache, dizziness, obstipation, confusion and hallucinations.

A combination of AChI and memantine results in better outcomes on mood and 
behaviour when compared to memantine in monotherapy. However, patients on 
memantine monotherapy probably develop less agitation than patients receiving 
placebo or memantine plus an AChI. Further studies are needed to determine the 
efficacy of AChI and memantine in the treatment of BPSD [91].

 Antidepressants

Antidepressants are often used for the treatment of BPSD, mainly because they are 
well tolerated and have less side effects compared to other pharmacological 
interventions.

Antidepressants are the first choice in the treatment of depression in dementia. 
However, there is actually little evidence of their efficacy in depression in dementia 
[92]. There is insufficient evidence to recommend one antidepressant over another, 
but antidepressants with high anticholinergic activity like tricyclic antidepressants 
and paroxetine should be avoided because of side effects. On the other hand, other 
selective serotonin reuptake inhibitors (SSRIs) like sertraline and (es)citalopram are 
generally well tolerated. Although not proven effective specifically in the treatment 
of depression in dementia, other antidepressants could be considered in specific 
circumstances or treatment-resistant depression. Serotonin-norepinephrine reup-
take inhibitors like venlafaxine and duloxetine could be considered when depres-
sion responds insufficiently to SSRIs and could be especially useful in patients with 
comorbid chronic (neuropathic) pain. Mirtazapine could be considered when there 
is a severe concomitant loss of appetite or sleeping problems [93]. Almost all anti-
depressants can cause hyponatremia, which is why checking the plasma sodium 
level at baseline and at follow-up is recommended [94].

For the treatment of agitation, there is evidence for the beneficial effect of citalo-
pram. However, the Citalopram for Agitation in Alzheimer Disease (CitAD) trial 
[95] showed this beneficial effect at a dose of 30 mg, a dose that also resulted in 
mild cognitive adverse effects and, more worrisome, in QT interval prolongation. 
Risk of QT prolongation may be somewhat lower with escitalopram [96], although 
when citalopram is not utilised based on risk factors for torsades de pointes, use of 
escitalopram is probably not the safest alternative [97]. Doses higher than 20 mg of 
citalopram or 10 mg of escitalopram in the elderly are not recommended. Sertraline, 
which has also shown effects on agitation in dementia [98], has a more favourable 
cardiac side effect profile [97]. Trazodone could have minor effects on agitation, 
although the effect in two studies was not significant [99, 100]. A small study in 
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patients with FTD showed beneficial effects of trazodone 150–300 mg on eating 
disorders, irritability, agitation and depressive symptoms [101, 102]. We recom-
mend starting with low doses of trazodone (e.g. 25 mg) and titrate slowly (cave risk 
of orthostatic hypotension and falls).

There have been no trials specifically involving the use of antidepressants for 
anxiety in dementia [103], but based on their effects in other patients groups, start-
ing SSRIs for anxiety disorders in dementia appears to be reasonable.

A specific symptom in which antidepressants can be useful is sexually inappro-
priate behaviours in dementia, probably because of their anti-obsessional and anti- 
libidinal effects. An SSRI (sertraline and (es)citalopram) or trazodone should be 
considered first [104].

Finally, antidepressants can be used to treat pseudobulbar affect [105].

 Antipsychotics

Antipsychotics are very frequently used in the management of BPSD, especially in 
the treatment of agitation and aggression. However, for many years, there have been 
safety concerns regarding antipsychotics in dementia, as highlighted by the US 
Food and Drug Administration’s 2005 black box warning and by the European 
Medicines Agency’s safety warnings in 2004 and 2009 [106]. These warnings cover 
both typical and atypical antipsychotics. Meta-analyses of clinical trials have dem-
onstrated 1.5–1.7 times increased risk of mortality. Atypical antipsychotics are also 
linked to a 2–3 times higher risk of cerebrovascular events. The absolute risk differ-
ence for death is estimated to be around 1%, at least for treatment for 8–12 weeks 
[107, 108]. The actual risk may be as high as 4–5%, depending on the drug [107]. It 
is unclear whether this risk further increases with treatment beyond 8–12 weeks 
[107], but it is very likely that the elevated risk of death and morbidity is present 
even with short durations of treatment. Conventional antipsychotics, like haloperi-
dol, have a similar, if not higher, risk of death than atypical agents [109]. Other 
adverse effects include extrapyramidal symptoms, cardiovascular and metabolic 
effects, cognitive worsening, infections and falls [110]. This is all reason for con-
cern, and the prescription of antipsychotics to patients with dementia should not be 
taken lightly. On the other hand, antipsychotics can have a good effect on patients 
with severe agitation, aggression and psychosis. Expert consensus suggests that the 
use of an antipsychotic medication in individuals with dementia can be appropriate, 
particularly in individuals with dangerous agitation or psychosis, and can lower the 
risk of violence, reduce patient distress, improve patient quality of life and reduce 
caregiver burden [111]. However, in clinical trials, the benefits of antipsychotic 
medications are at best small and have not been shown to be effective beyond 3 
months [111].

As also advised by the American Psychiatric Association [111], their use should 
be reserved for symptoms that are severe, dangerous and/or cause significant dis-
tress to the patient. In a non-urgent context, non-pharmacological interventions 
should be considered first, and of course, other causes for BPSD (e.g. pain and other 
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medication) should be considered, as described above. Patients should be started on 
a low dose that is titrated slowly to the minimum effective dose [111]. In general, 
long-acting injectable antipsychotic medication is not recommended (unless other-
wise indicated for a co-occurring chronic psychotic disorder) [111]. In general, in 
patients with LBD and PD, antipsychotics should be avoided, as severe neuroleptic 
sensitivity reactions are possible [112]. Before initiation of antipsychotics, it is 
advised to perform electrocardiography. Evidence on the metabolic effects of anti-
psychotics is not as strong in individuals with dementia as in younger adults, and 
specific recommendations about the timing of laboratory monitoring have not been 
developed for individuals with dementia. Based on recommendations for individu-
als with psychotic disorders like schizophrenia, it can be recommended to assess the 
blood pressure, weight, body mass index, waist circumference, fasting glucose, fast-
ing lipid profile and personal/family history of patients with dementia. These assess-
ments should be repeated regularly as long as patients are on an antipsychotic 
[111, 113].

When looking at specific antipsychotics in detail, randomised placebo-controlled 
trials seem to suggest efficacy for risperidone in treating psychosis and for risperi-
done, olanzapine and aripiprazole in treating agitation. Insufficient evidence exists 
on which atypical antipsychotic is both safest and most beneficial [114, 115]. 
Risperidone is the only drug licenced for the treatment of severe BPSD in some 
parts of the world. Quetiapine, which shows somewhat mixed evidence, likely 
requires doses of 100–200 mg, resulting in more side effects [44, 111, 114, 115]. In 
LBD and PD, quetiapine and clozapine are the antipsychotic medications of choice 
because of fewer extrapyramidal side effects [116]. However, close follow-up is 
mandatory in those conditions, given the risk of sedation for both drugs and the risk 
of agranulocytosis for clozapine.

Given the similar, or even higher, risk of death when using conventional antipsy-
chotics [109, 111], it is generally advisable to avoid using them in patients with 
dementia, with the exception of the treatment of delirium with haloperidol.

A 2018 Cochrane Review [117] concluded that discontinuation of antipsychotics 
after patients had taken them for at least 3 months probably has little or no effect on 
BPSD. In light of the possible negative effects of antipsychotics, tapering and stop-
ping the antipsychotics after 8–12 weeks of treatment for BPSD should be consid-
ered. However, according to the same review, it remains unclear whether there are 
any positive effects on cognitive functioning, quality of life or mortality when the 
antipsychotic agent is withdrawn [117]. Two studies suggest there may be a benefit 
from continuing antipsychotic treatment in patients with severe neuropsychiatric 
symptoms at baseline (NPI score > 14) [118, 119].

 Mood Stabilisers

Carbamazepine has shown efficacy for the treatment of global BPSD and the symp-
toms of aggression, hostility and (possibly) agitation [120]. However, the high risk 
of drug-drug interactions and serious adverse effects like Stevens-Johnson 
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syndrome limit its use considerably. Evidence for antipsychotics in BPSD is more 
robust. Carbamazepine could be considered for patients who are sensitive or unre-
sponsive to antipsychotics, have significant cardiovascular risk factors and are 
aggressive or hostile, but not delusional [120]. There is no evidence of the beneficial 
effects of valproate on agitation, and serious adverse effects are possible [121]. 
There is not enough evidence to currently recommend other anti-epileptic drugs or 
lithium for BPSD [120].

 Benzodiazepines

There is only limited data on the efficacy of the use of benzodiazepines for the treat-
ment of BPSD [122]. However, they can have severe adverse effects, especially in 
the elderly, like drowsiness, increased risk of falls and fractures [122] and negative 
effects on cognition [123]. In general, it is not advisable to use benzodiazepines in 
the treatment of BPSD, but there are specific situations where benzodiazepines may 
be useful. For example, when other psychotropic medications are deemed unsafe or 
not tolerated by the patient (e.g. for cardiovascular reasons or in severe PD or LBD) 
or in emergency use where sedation or fast relief of severe anxiety is wanted [122]. 
Generally, lorazepam and oxazepam are preferred, as they require no oxidative 
metabolism in the liver and have no active metabolites [122, 124]. Occasionally, the 
ultra-brief-acting midazolam could be considered in acute (response) agitation 
[125, 126].

 Other Drugs

Methylphenidate has been proposed for the treatment of apathy in dementia, 
although evidence is currently of low quality [127]. Methylphenidate and dextroam-
phetamine could also have a positive effect on risk taking and disinhibition, and 
apathy, respectively, in FTD [102]. However, methylphenidate is contraindicated in 
agitation and can have side effects like hypertension [127, 128].

Dextromethorphan with quinidine showed promise for the treatment of agitation 
in one randomised controlled trial, but the effects were small [129]. More research 
is needed to confirm these findings.

Melatonin may have some beneficial effects on sundowning, but the evidence is 
mixed. Care should be taken not to advance the sleep-wake cycle, just as an effort 
should be made to align exogenous melatonin administration with estimated endog-
enous secretion [130].

 Neuromodulation

Electroconvulsive therapy (ECT) involves the delivery of direct electrical cur-
rent to the patient under general anaesthesia to induce a generalised seizure for 
therapeutic purposes. ECT is a safe and remarkably effective therapy for 

M. J. A. Van Den Bossche and M. Vandenbulcke



145

depression in the elderly, including in patients with dementia [131]. ECT may 
also be a safe, effective treatment for severe and treatment-refractory agitation 
and aggression in dementia. A systematic review found a clinically significant 
improvement in 88% of 122 patients treated with ECT. Adverse effects from 
ECT were most commonly mild and transient [131]. Although the cumulated 
anecdotal evidence favours the use of ECT in treatment-resistant severe symp-
toms of agitation and aggression, a randomised clinical trial to support its effi-
cacy is currently lacking [132].

There is emerging evidence that repetitive transcranial magnetic stimulation, 
which uses a magnetic field to stimulate the (dorsolateral prefrontal) cortex, might 
have a positive effect on BPSD, but larger trials are needed to confirm these findings 
[133]. Transcranial direct current stimulation delivers mild electric currents to the 
scalp but does not seem to result so far in substantial effects on BPSD [133].

 Conclusion

BPSD is very prevalent in dementia, the symptoms debilitating to both the patient 
with dementia and the patient’s environment. By increasing caregiver burden and 
earlier institutionalisation, BPSD is also strongly associated with increased health-
care and economic costs.

Every treatment of BPSD should start with careful assessment of the symptoms, 
the patient and the context. After this assessment, it is important to identify modifi-
able underlying causes of the BPSD, like medical problems, medication, caregiver 
approach and environmental factors. After careful assessment of the neuropsychiat-
ric symptoms, and after dealing with direct causes, the need for further treatment 
should be evaluated. When there are no symptoms associated with immediate dan-
ger to the patient or others, non-pharmacological treatments should be considered 
first. When non-pharmacological treatment fails, in the case of an emergency or 
when BPSD poses a threat to the individual with dementia or others, pharmacologi-
cal treatment may be warranted.

However, few of the non-pharmacological or pharmacological treatment inter-
ventions for BPSD have shown convincing efficacy so far. In clinical practice, treat-
ment strategies that work well in one patient may result in no effect or even have an 
adverse outcome in others. This is related to the diverse nature of these symptoms 
and their varying pathogenesis between individuals with dementia. For example one 
intervention may be useful for hallucinations but not for delusions. Similarly, one 
person with dementia may be agitated because of under-stimulation due to boredom 
and a lack of personal contact, whereas another subject may be agitated because of 
overstimulation. For the first person, interventions with extra stimuli may of course 
be helpful but not in the latter subject, resulting in a lack of overall efficacy in the 
context of a clinical trial. Moreover, in many studies, patients with the most severe 
BPSD are likely to be underrepresented. There is thus a clear need for more detailed 
studies focusing on subgroups of patients, and with a careful description of the 
symptoms, variables and outcomes, to develop more personalised treatment 
strategies.
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Just as important, some of these patients with very severe BPSD and sometimes 
multiple comorbidities will require a multifaceted approach and much creativity on 
the part of the physicians caring for them.
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 Introduction

Vascular risk factors (e.g., hypertension, diabetes, smoking) play an important 
role in cognitive decline and dementia [1, 2]. This applies not only to vascular 
dementia, but also to dementia due to Alzheimer’s disease, endorsing the emerg-
ing concept of a mixed etiology. In fact, Alzheimer’s disease and vascular demen-
tia share both protective and risk factors, namely these vascular risk factors, which 
are potentially modifiable. Prevention is better than cure [1] and vascular risk 
factors’ management has been suggested as one of the best ways of preventing 
dementia in the next decades [1–3]. In fact, the 2017 Lancet Commission on 
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dementia prevention, intervention, and care suggested that around 35% of demen-
tia was attributable to a combination of modifiable risk factors including midlife 
hypertension and obesity, diabetes, smoking and inactivity, among other factors of 
non-vascular nature—less education, hearing impairment, depression, and low 
social contact [1]. Recently, alcohol consumption, traumatic brain injury and air 
pollution were added to the list. The 2020 update consists of a 12 risk factor life 
course model of dementia prevention: 12 modifiable risk factors account for 
around 40% of worldwide dementias that could theoretically be prevented or 
delayed [4].

Not all dementia prediction models developed in high-income countries can be 
simply extrapolated worldwide [5]. However, it was recently estimated, after adjust-
ing for non-independence of risk factors, that 24.4%, to 40.1% of dementia cases 
could be related to seven potentially modifiable risk factors in Mozambique, Brazil, 
and Portugal [6]. In this study, the risk factors selected for estimate calculations 
included low education and depression, but mostly vascular risk factors. Reducing 
the prevalence of each risk factor by 20% per decade could, by 2050, potentially 
reduce the prevalence of dementia in Mozambique, Brazil, and Portugal by 12.9%, 
16.2%, and 19.5%, respectively [6].

Notwithstanding, studies investigating cognitive benefits from treatment of vas-
cular risk factors sometimes led to conflicting results. Hence, evidence is still too 
sparse to support clear recommendations concerning the beneficial impact on cogni-
tion of specific treatments for vascular risk factors. This is so regarding not only the 
prevention of incident cognitive decline but also the progression of cognitive defi-
cits in the presence of diagnosed dementia. On the other hand, despite that vascular 
risk factors and dementia are both frequent, and frequently co-exist, they are seldom 
managed altogether in effective ways. In fact, clinicians tend to target primarily 
either vascular risk factors or cognitive decline. Unfortunately, combined approaches 
are often neglected in daily practice.

In this chapter, the authors present the bulk of current knowledge concerning 
vascular risk factors and dementia, the impact of managing vascular risk factors 
in dementia, and the influence of living with dementia in the treatment of vascular 
risk factors, including in adherence. A few clinical dilemmas will be discussed, 
inspired by two vignettes introducing examples of the complex situations sur-
rounding this topic. The authors do not intend to conduct yet another exhaustive 
review. Recognizing that much is still controversial or inconsistent, they aim to 
provide instead a critical appraisal based on the best evidence available and dis-
cuss some practical implications. Systematic reviews and meta-analyses are easily 
accessible, as acknowledged throughout the chapter, and are recommended for 
further reading.

 Clinical Case A: Why Should Doctors Focus on Vascular Factors?

Teresa is a recently widowed 78-years-old woman, who worked as a primary school 
teacher for many years.
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During the past year or so, she had daily support from a payed caregiver, who 
helped her in the difficult task of caring for her severely ill husband, and also in 
household chores.

Teresa has hypertension and diabetes, and she always took care of her own medi-
cation. Her daughter recently realised that Teresa is increasingly forgetful for 1 or 
2 years now, and there were even some lapses with her medication. Nevertheless, 
she always seemed able to carry out her duties as usual. After her husband’s pass-
ing, Teresa started to socially withdraw, preferring to stay alone at home. She often 
forgets messages and things she planned to do. Her thinking and even movements 
seem much slower. The daughter took her to the general practitioner (GP), suspect-
ing of ‘depression’. Surprisingly for the daughter, the GP was more concerned 
about vascular risk factors’ control. Teresa was remarkably hypertensive at the 
GP’s office, with a systolic blood pressure of 187 mmHg and a diastolic of 110 
mmHg. Glycaemia was also high, and she had lost weight, comparing to an appoint-
ment 6 months earlier.

Over the clinical interview, Teresa seemed confused and had difficulties in iden-
tifying the correct date and recalling the exact day of her husband’s death. The GP 
asked for a computerized tomography (CT) that showed severe cerebral small ves-
sel disease. A neuropsychological evaluation was compatible with multi-domain 
cognitive impairment (with major problems in attention and executive functions, 
mental and motor processing speed, and working memory). These findings were 
clearly interfering with the patient’s autonomy and vascular dementia (subcortical 
type) was diagnosed after consulting with a dementia specialist in regular liaison 
with the primary care team. Despite the daughter’s begging for a ‘brain supple-
ment’, the GP mainly insisted on a better control of vascular risk factors and recom-
mended that Teresa should keep the caregiver with her, for continuous support.

 The Importance of Vascular Risk Factors in Cognitive Decline 
and Incident Dementia

So far, the study of vascular risk factors in the context of cognitive disorders has 
focused on their role as determinants of incident cognitive impairment, including 
dementia, and not exactly of further complications when dementia is already estab-
lished. Overall, there are caveats regarding the study of risk factors in producing a 
clinical outcome (e.g., a disease). A first issue is to contrast the impact of a single 
risk factor with the impact of a cluster of risk factors. In the latter approach, the dif-
ferent associations considered are also relevant in themselves, and in the case of 
vascular risk factors (Table 8.1), associations are highly diverse indeed. It is not 
difficult to sustain that the impact of a certain factor is not independent from the 
co-existence of other, concomitant factors [7], or from genetic, environmental, 
sociocultural, and economic factors which may further interfere. A second issue 
regards the consideration of the age of starting, frequency, length, and severity of 
the exposure to risk factors. Aging is a dynamic process and it may moderate or 
even change the direction of the effect.
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The traditional approach in the context of dementia was to consider the role of 
vascular risk factors in separate [6], trying to make inferences about their individual 
impact in cognitive decline, over the lifetime. Relevant information can be retrieved 
from those studies and the following sections describe these “individual” approaches, 
but multiple risk factors’ models will also be discussed afterwards. For an important 
example of the exploration of communality of risk factors, along with a thorough 
discussion of limitations in estimating population attributable fractions, refer to 
Livingston et al. [1].

 Hypertension, Hypercholesterolemia, and Obesity

Vascular risk factors probably have a different impact according to the age of mani-
festation. This is somehow clear concerning hypertension, hypercholesterolemia, 
and obesity [7, 8].

Starting with hypertension, midlife, and late-onset hypertension do not seem to 
represent the same level of risk regarding late cognitive decline. Midlife hyperten-
sion has been consistently associated with the risk of cognitive decline and incident 
dementia [8–12], not only of the vascular type but also of dementia due to 
Alzheimer’s disease [13, 14]. A higher risk is associated with non-treated midlife 
hypertension [10, 11]. In accordance, midlife hypertension was also implicated in 
brain atrophy [15]. Notwithstanding, in the Honolulu Asia Aging study, there was 
an increased risk of later hippocampal atrophy for those men who had never been 
treated for hypertension in midlife, compared to those who had been treated [16]. 
Although vascular mechanisms could explain the association between hypertension 
and hippocampal atrophy, there is also evidence that hypertension may be impli-
cated in amyloid deposition. This effect seems to be independent of age but depend-
ing on the presence of the Apolipoprotein E epsilon 4 genotype in cognitively intact 
subjects of middle and older ages [17].

The relationship between late-onset hypertension and cognitive decline and 
incident dementia has been a subject of controversy over the last decades. 
Recently, Arvanitakis et al. [18], in a clinicopathological study, found that late-
life hypertension was associated with a higher risk of vascular pathology and 
with a higher number of tangles in the brain, but not of amyloid plaques [18]. 
Some studies even suggested an increased risk of cognitive decline due to low 

Cognitive decline: Vascular risk factors
Midlife hypertension
Midlife hyperlipidemias
Midlife obesity
Diabetes
Stroke
Excessive alcohol consumption
Smoking
Low physical activity/sedentarism

Table 8.1 Main vascular risk factors
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blood pressure or to a decline in values of blood pressure in old age [19–22]. 
Of note, late-life hypotension was not found to decrease the risk of demen-
tia [19].

Despite encouraging results concerning the potential effect of antihyperten-
sive medication in Alzheimer’s neuropathology [23] and in reducing dementia 
risk in older people [24], the main randomized controlled studies using antihy-
pertensive medication to prevent dementia showed no consistent protective 
effect [25–31]. Only one study showed a modest effect [29] and one other a 
protective effect in post-stroke dementia only [30]. Recently, a phase III inves-
tigator-driven clinical trial tested a calcium channel blocker (nilvadipine) that 
had been associated with reduction of amyloid production and anti-tau activity 
in pre-clinical studies. Unfortunately, the drug failed to reduce cognitive decline 
in patients with mild to moderate Alzheimer’s disease [32]. The ONTARGET 
and TRANSCEND studies also failed to reduce incidence of dementia by lower-
ing blood pressure [33]. In the HOPE-3 study, treating high blood pressure and 
lipidemia over 5.7 years did not reduce the progression in cognitive decline and, 
namely the incidence of dementia [34]. In a substudy of the SPRINT project, 
intensive blood pressure control failed to significantly lower the risk of probable 
dementia [35]. Notwithstanding, the authors found a reduction of incident mild 
cognitive impairment (MCI) [35].

A recent meta-analysis that included broad neurocognitive outcomes (not only 
dementia) found promising results regarding the effect of lowering blood pressure. 
These effects were mostly found in subgroups of patients with more severe hyper-
tension [35, 36] and when clinical assessments and not necessarily cognitive test 
scores were considered as outcomes [36].

Studies conducted among patients with small vessel disease (who could most 
likely benefit from intervention) generated contradicting results [37–39].

In summary, blood pressure control should be implemented at any life stage, 
starting very early, severe hypertension should be it is effective in preventing recur-
rent vascular events [40], and general recommendations should be followed over the 
entire lifespan in order to prevent cognitive decline [41, 42]. The maximization of 
brain protection may be jeopardized by poor awareness regarding the control of 
hypertension and its consequences in drug adherence, especially among younger 
persons as compared to middle age or older adults [43, 44]. In fact, the so-called 
health optimism hinders the early prevention of late cognitive problems, a potential 
that may be underestimated by younger people.

A few additional comments on hypercholesterolemia and obesity are needed, 
when considering them as isolated risk factors. Evidence is stronger for both as risk 
factors of Alzheimer’s disease when they are present in midlife [7, 19, 45, 46]. 
However, evidence about the benefits of treatment with statins to prevent cognitive 
impairment is low [31, 47–49]. One of the reasons may be, again, a possible modu-
latory effect of age [50]. Higher body mass index at midlife was independently 
associated with deposition of amyloid more than 25 years after [8]. Overall, obesity 
seems to be a risk factor for cognitive decline and dementia in midlife [51] but not 
in old age [52].
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 Diabetes

The high number of publications under the topic of diabetes and dementia broadly 
reflects a growing knowledge about the links between both conditions, along with 
the investment being made to change the associated risk profile. Diabetes is a clearly 
identified risk factor for cognitive impairment and dementia of all causes, including 
vascular dementia and Alzheimer’s disease [53–56]. The risk of dementia seems to 
double in diabetics, comparing to non-diabetics [53], and it is higher in non-treated 
compared to treated diabetics [57]. Even among old age people without dementia, 
diabetes was implicated in worse cognitive performance in several cognitive 
domains [58–60].

The strong link between diabetes and dementia, with specific metabolic changes 
and cognitive, structural, and functional profiles, recently led to the suggestion of a 
phenomenon coined as “diabetes-related dementia.” This condition, specifically 
linked to diabetes, is not necessarily mediated through amyloid (in fact, it is more 
likely Tau-dependent) nor vascular links [61, 62]. In any case, diabetes, either type 
1 [63, 64] or type 2 [65, 66], and independently of the age of onset, is an established 
risk factor for dementia.

Mechanisms linking diabetes and dementia include vascular disease, inflamma-
tion, mitochondrial dysfunction, and impaired insulin signaling [67–69]. Ultimately, 
metabolic changes can alter the production of both amyloid and tau protein depos-
its, promoting neuronal degeneration [70, 71]. Alzheimer-disease-related biomark-
ers have been investigated to clarify underlying pathways [72]. Different interactions 
were described that worsen the cognitive decline in diabetes. These include poor 
glycemic control and hypoglycemic episodes, but also metabolic syndrome, insulin 
resistance, and a genetic linkage [73–75]. Probably the direction of research should 
move towards identifying individual risk profiles, which can be highly relevant to 
anticipate complications among diabetics [76]. Despite all the evidence linking dia-
betes with the incidence of cognitive problems and dementia, specific evidence sup-
porting the efficacy of diabetes treatment in dementia risk reduction is still lacking 
[53, 77].

 Stroke

Stroke and dementia share the same vascular risk factors. Furthermore, there is a 
bidirectional relationship between them: stroke doubles the risk of dementia, and 
patients with dementia have a higher risk of stroke [78–83]. The risk is increased for 
all-cause dementia, i.e., not only for vascular dementia but also for Alzheimer’s 
disease. It is not only stroke but also transient ischemic attack (TIA) [82, 84] and 
silent infarcts [85] that are implicated in higher risk of cognitive decline. This 
reflects the considerable risk of cognitive impairment in the presence of cerebrovas-
cular disease, regardless of the heterogeneity of vascular etiologies.
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Risk of dementia after stroke depends on multiple factors, including: higher age, 
lower educational level and cognitive reserve, previous cognitive impairment, vas-
cular risk factors (e.g., hypertension, diabetes, atrial fibrillation, coronary disease, 
tobacco and alcohol consumption, stroke characteristics—recurrence, severity, 
functional impairment, and complications), and concomitant neurodegenerative and 
vascular changes, namely small vessel disease changes (as white matter changes, 
microbleeds, or lacunes), global and medial temporal lobe atrophy, and Alzheimer’s 
disease pathology [81, 82, 86–90].

Stroke prevention and early treatment, together with interventions in long-term 
care are essential for dementia prevention or management [91]. Special consider-
ations will be done, later in this chapter, considering reperfusion treatments in stroke 
patients with a previous diagnosis of dementia, together with other aspects of man-
aging vascular risk factors in those patients. However, a few related ideas are worth 
noting already at this stage.

In patients with dementia who suffered a stroke, current guidelines apply as there 
is no evidence to proceed otherwise [91, 92]. It remains a matter of debate whether 
specific treatments can reduce the likelihood of dementia, per se, or indirectly by 
preventing stroke, e.g., by treating atrial fibrillation [93, 94]. Patients with dementia 
should be prescribed antiplatelets and anticoagulants, following the usual guide-
lines for primary and secondary stroke prevention [95, 96]. However, the emphasis 
should always be on a personalized approach, namely in the presence of micro-
bleeds or other manifestations of particular conditions (as is the case of amyloid 
angiopathy). This should obviously take into consideration factors like stage of 
dementia and treatment adherence. Of note, there is no evidence that antiplatelets 
improve cognition or should be recommended without a specific indication such as 
cardiovascular disease or previous stroke/TIA.

There is a long-standing debate concerning the nature of interactions between 
vascular pathology and Alzheimer's pathology. It may be that vascular disease is 
itself (either through stroke or through chronic injuries translated into small vessel 
disease) directly involved in higher amyloid production. Alternatively, it may 
increase the brain vascular burden, with an “add-on” effect regarding Alzheimer's 
pathology [97]. A third hypothesis could be that vascular disease triggers the mani-
festations of ongoing degenerative processes (of the amyloid line), with combined 
effects. Overall, the co-existence of vascular and Alzheimer’s disease has been 
acknowledged for decades [98, 99], with difficulties distinguishing the contribution 
of each pathology and ascertaining the exact relation between them, but there is no 
doubt that their combination will double the risk of dementia, as compared to the 
risk associated with Alzheimer pathology alone [100]. Nevertheless, stroke does 
change the trajectories of subjects previously diagnosed with Alzheimer’s disease 
and vice versa. Moreover, stroke can cause dementia even without amyloid deposi-
tion [101]: remote astrogliosis phenomena are a possible explanation [83, 102, 103], 
or else the expression of small vessel disease and vascular burden may be determi-
nant [104, 105].
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 Alcohol Consumption and Smoking

Alcohol consumption and smoking may influence many clinical outcomes, espe-
cially because excessive consumption, harmful use, or dependence are prevalent 
conditions. Most of the evidence relating alcohol and tobacco consumption with 
cognition is driven from observational studies, which means that the effect of con-
founders may limit the interpretation of results, including the fact that habits may 
change due to concomitant health conditions. It would be unfeasible to implement 
appropriate randomized and controlled studies on the impact of drinking or smok-
ing in cognitive status and dementia, namely among never drinkers or never smok-
ers. One must remind the current knowledge of potential risks for general health due 
to smoking and alcohol, the potential neurotoxicity of the latter, and the addictive 
properties of both. It has been suggested that the use of metabolites or components 
of both may be a way to go in further studies aiming to understand the impact of 
those substances in cognition and in dementia risk [106, 107].

Relationships between alcohol consumption and incident dementia are contro-
versial. Many factors undermine the interpretation of these studies, namely opera-
tional definitions of mild, moderate, or excessive intake (taking into consideration 
frequency, type of exposure, and amount by exposure), variations in individuals’ 
tolerance, or that they do not include participants who never drank or that stopped 
drinking due to health reasons. Excessive alcohol consumption has been systemati-
cally associated with brain atrophy [108–111], including hippocampal atrophy 
[112], worse vascular risk control [108], and higher risk of dementia [108, 113–
115]. Clinically, we sometimes observe cognitive impairment reverting upon alco-
hol abstinence. It is also known that alcohol effects are age-dependent, as 
metabolism, distribution, and elimination of ethanol decrease with age, leading to 
increased effects of alcohol in persons of old age [116]. On the contrary, some ben-
eficial effects of alcohol may be mediated through cardiovascular effects, and, for 
instance, resveratrol [106] was recently investigated in this context. A recent meta- 
analysis [108] found an optimal range of alcohol consumption associated with a 
lower risk of dementia (<12.5 g/day). However, this is not enough to make a recom-
mendation to drink moderately to prevent dementia, namely among never drinkers 
or patients with alcohol intolerance.

In summary, excessive drinking and binge drinking stand as risk factors for 
dementia. Alcohol-related disorders, either as harmful use or dependence, should be 
managed whenever identified. Among usual drinkers, mild consumption should be 
aimed for. No recommendation should be done for non-usual drinkers to start drink-
ing alcohol, and individual tolerance must also always be taken into consideration.

Nicotine is an exogenous agonist of nicotinic acetylcholine receptors [117], 
thereby with a potentially beneficial effect in cognition [118]. Theoretically, explor-
ing some of its pharmacologically active metabolites may be a clue for interven-
tional studies [107]. Nevertheless, in observational studies, smoking was associated 
with an increased risk of dementia [119], whereas stopping smoking was associated 
with a decreased risk in the long term [119, 120].
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 Associations Between Risk Factors

In the last two decades, more consideration has been given to the role of interactions 
among risk factors in increasing the risk of cognitive decline and dementia. It would 
be expected that the simultaneous impact of different risk factors on cognition might 
differ from the effect of single risk factors by themselves. A recent meta-analysis 
found that the risk of dementia increased with the number of risk factors involved, 
suggesting a dose-related response [121]. Despite that the type of risk factors was 
not coincident in the different studies included, the authors found a risk ratio of 1.2 
(95% Confidence Interval (CI) 1.0–1.4) for one risk factor, a combined risk ratio of 
1.7 (95% CI 1.4–1.9) for two risk factors, and a combined risk ratio of 2.2 (95% CI 
1.8–2.7) for three risk factors, hence meaning that three risk factors roughly dou-
bled the risk of dementia comparing to no risk factor.

This effect was not circumscribed to midlife vascular risk factors and unhealthy 
behavior [45, 46, 122–124] but was also described in late life [125, 126], including 
in very old people [127]. Notwithstanding, the impact can be observed since early 
age: cumulative exposure of several risk factors in early adult (18–30 years) was 
associated with worse cognitive performance in neuropsychological evaluation 
25 years later (in midlife) even without dementia, underlining the need to early and 
effectively address the vascular risk factors.

Recently, Suri et al. analyzed a subsample of the Whitehall II Imaging Substudy 
cohort. They found that subjects with vascular risk factors and without dementia in 
midlife had lower perfusion in gray matter areas at older ages (25 years after) [128]. 
Accordingly, in the ARIC study [129], an increased number of midlife vascular risk 
factors was significantly associated with a higher risk of positivity using the amy-
loid tracer florbetapir later in life [129].

An established example of clustering of vascular risk factors is the metabolic 
syndrome [130]. This umbrella term refers to a combination of vascular risk factors, 
including raised fasting glucose (>100 mg/dL), raised blood pressure (systolic ≥130 
and/or diastolic ≥85 mm Hg), dyslipidemia defined as high level of triglycerides 
(>150 mg/dL) and low level of high-density lipoprotein cholesterol (<40 mg/dL in 
males and <50 mg/dL in females), and central obesity (elevated waist circumfer-
ence), with three out of the five being necessary to diagnose the condition [130].

The analysis of relationships between metabolic syndrome and risk of incident 
dementia has yielded controversial results: a meta-analysis including studies 
between 2000 and 2018 pooled nine studies and was unable to find a relation 
between metabolic syndrome and increased incident dementia, including 
Alzheimer’s disease. However, an effect was found in the increased risk of pure 
vascular dementia and of progression from MCI into dementia [131]. Metabolic 
syndrome was also associated with incident dementia in a large observational study 
[132], as previously reported by others [133, 134]. The normalization of metabolic 
syndrome (although within a relatively small range of 2 years) was also associated 
with a lower risk of dementia; among all metabolic syndrome components, control-
ling fasting glucose and blood pressure were the most strongly associated with 
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lowering dementia risk [132], especially so in the younger group as compared to the 
older group. In the same study, metabolic syndrome increased the risk of both 
Alzheimer’s disease and vascular dementia, with a stronger association with vascu-
lar dementia.

In the last decade, some epidemiological studies suggested a stabilization or even 
declining prevalence or incidence of dementia in a few countries [135, 136]. Despite 
no single risk factor change that could fully explain these findings, one of the pos-
sible contributors could be better vascular risk control at earlier stages in life. On the 
contrary, discrepancies and non-stabilization in some other countries could also be 
partially explained by lack of control in cardiovascular risk factors [137], namely 
diseases associated with sedentarism, as diabetes and obesity. Overall, the debate on 
secular trends regarding the epidemiology of dementia continues. Prince et al. sug-
gested that the age-specific prevalence of dementia is unlikely to change signifi-
cantly in the coming years, even if incidence falls in high-income countries because 
of improvements in public health [137]. Perhaps there are mixed effects and oppo-
site influences in dementia risk, in what concerns the particular trends in vascular 
risk factors.

Despite promising data from recent trials [138], the evidence concerning com-
bined approaches to prevent dementia remains quite limited. Early in this chapter, 
important studies were cited estimating the potential magnitude of dementia preva-
lence decrease attributable to better control of vascular risk, among other factors 
amenable to intervention [1, 4, 6]. Obviously, however, those were not field trials.

In a population-based cohort, healthy lifestyle (defined as a combination of phys-
ical activity according to usual recommendations, non-smoking, light to moderate 
alcohol consumption, Mediterranean-type diet, and involvement in cognitive activi-
ties) was associated with lower risk of dementia of the Alzheimer type [139]. In the 
FINGER trial, a combination of diet, exercise, cognitive training, and vascular risk 
monitoring led to encouraging results, with stabilization or improvement in cogni-
tive function. However, the selective impact of vascular risk monitoring was not 
entirely clear [140]. Furthermore, among high-risk vascular patients, and particu-
larly in stroke patients (where interventions would be more prone to produce benefi-
cial results), previous studies using multiple lifestyle interventions have not globally 
changed outcomes [141–143].

It is likely that published studies might have been too short in time to produce 
useful evidence. Their targets may be difficult to capture with fully quantitative 
measures (as opposed to, e.g., cognitive clinical end-points, the clinical impression 
of decline), or they could have started too late in life to be able to prevent degenera-
tive consequences. Moreover, long-standing interventions designed to capture the 
effects of preventive therapies may be difficult to conduct and maintain over time 
without high attrition rates and other limitations (e.g., comorbidities as 
confounders).

Evidence is quite low concerning the risk of cognitive deterioration due to vas-
cular risk in patients already diagnosed with MCI or dementia and the impact of 
specifically controlling vascular risk factors in order to reduce the progression of 
cognitive decline among patients with any of these established diagnoses.
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In a recent study, the presence of modifiable risk factors was specifically associ-
ated with an increased risk of non-reversion from a diagnosis of MCI (versus rever-
sion from MCI) [144], while in another study, subjects with MCI and vascular risk 
vascular factors converted faster and declined faster, compared to subjects without 
vascular risk factors [145] Concerning patients with established dementia, there is a 
dearth of studies specifically designed to study the impact of controlling vascular 
risk factors, and specific recommendations are limited [95]. However, and following 
common sense, there is no reason to believe that patients with dementia will not 
profit from regular vascular risk control, as it happens with any person in general. 
The few data available (namely from observational studies) suggest that controlling 
several vascular risk factors altogether could be more effective to prevent cognitive 
decline among subjects with an established diagnosis of cognitive impairment than 
a single risk factor control approach [145]. In a retrospective study, treatment of one 
or more vascular risk factors in subjects with dementia was associated with less 
decline in Mini Mental State Examination scores comparing to no treatment [146]. 
This suggests that vascular risk factors’ control can contribute by itself to slow 
down cognitive decline.

 Dementia and Control of Vascular Risk Factors

Dementia is associated with increased mortality [147, 148], including the risk of 
death during hospitalization [149]. Among patients with dementia, the presence 
of vascular risk factors and cardiovascular diseases is associated with an addi-
tional risk of death [148]. Despite this growing evidence that the control of vascu-
lar risk factors is effective in preventing—if not cognitive decline—at least further 
medical complications and death, patients with dementia may be undertreated 
regarding their general health, and this is specifically so in what concerns vascular 
risk factors. Several reasons may contribute. First, these patients tend to have less 
insight regarding their medical symptoms and health conditions. They also usu-
ally depend on others in order to receive appropriate care. Additionally, clinicians 
may withhold a prescription decision or be afraid to reach therapeutic dose ranges 
due to concerns about medication risks or side effects, including the risk of com-
promising adherence.

In fact, inappropriate drug use seems to be more frequent among patients with 
dementia [150]. A study conducted in the UK analyzed the quality of care for vas-
cular conditions and risk factors in people with dementia in primary care services. 
The authors found that the level of care received by people with dementia was sig-
nificantly lower compared with those without dementia [151]. Other studies sug-
gested that patients with dementia may receive inappropriate prescriptions due to 
lack of evidence on expected benefits or fear of secondary effects. For instance, 
patients with cardiovascular diseases were not treated according to the evidence- 
base if they had a diagnosis of dementia in different samples from different coun-
tries [152, 153]. One may also speculate about the role of dementia-related stigma 
in this regard.
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Now let us go back to Teresa and see how a few complications were effectively 
managed:

Teresa underwent adequate correction of her vascular risk factors and for some 
time she steadily improved in mental speed, becoming more prone to undertake 
activities beyond her strict routine. She accepted to participate in a few leisure 
activities, and although her medication was broadly supervised, Teresa took a 
greater role in remembering names, times and dosages of her own pills.

Then, after 2 years of clinical stabilization, Teresa’s condition deteriorated rap-
idly. In a few weeks she became lethargic, drowsy and refusing to cooperate and 
engage in any activities. Once more, she did not want to go out even for a short walk.

Her daughter brought her again to the GP. She was bradycardic, and a atrioven-
tricular block became apparent, with intermittent changes into a 3rd degree block-
age. She was under mild doses of β-blockers that were then stopped. Teresa had 
allergic rhinitis and antihistamine drugs were also stopped. As she was in better 
shape and glucose levels were lower, antidiabetic medication was reduced. Teresa 
returned to her previous condition in several weeks and another stabilization period 
ensued, her general health status being closely monitored by her GP.

In a population-based study on MCI and conversion to dementia that considered 
vascular risk factors, having an appropriate drug prescription was more frequent 
among the group of stable MCI and reverters (into the normal cognitive state) and 
not in the converters into dementia [154]. This supports the idea that vascular risk 
management can be efficient, at least regarding cognitive stabilization.

In summary, although there is no evidence that systematic follow-up with the 
implementation of strict vascular risk factor control can prevent cognitive decline in 
patients with dementia, there is no reason to assume that these patients do not ben-
efit from the same level of care than patients without dementia [95]. A final message 
should be taken from cases like the one above, and not only in primary care. The 
efficient management of chronic diseases in old age may be compromised by the 
still prevailing but unrealistic views that multiple health problems can be effectively 
managed independently (by separate national strategies for diabetes and dementia, 
for instance) [155]. There is now a strong emphasis from the World Health 
Organization in promoting more comprehensive, integrated care for old age people 
at the community level and relying on primary care-based interventions [156].

 Clinical Case B: Reperfusion Therapies in Dementia

John, an 83-year-old man, was diagnosed with Alzheimer’s disease 3 years ago. He 
forgets plain things he has to do, and most messages given to him. John is quite 
happy during family meetings and enjoys a chat with his grandchildren, although he 
keeps repeating the same questions over and over. By the end of the afternoon he 
usually becomes more confused and sometimes starts wandering, trying to leave 
home as he does not recognise the place as his own. John’s relatives are now pretty 
used to these behaviours and are able to deal with them very well, reducing his 
activities over the afternoon and redirecting John to simple but purposeful tasks.

One day after having had lunch and rested for half an hour, John awaked 
aphasic and with right hemiparesis to his family surprise. Astonishingly, he 
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was completely well 1 h before. They brought him to the emergency room, 
where the diagnosis was not difficult. John had suffered a stroke, with mean 
cerebral artery occlusion, probably due to new onset atrial fibrillation. A CT 
scan showed leukoaraiosis. Thrombectomy after thrombolysis was conducted 
at once. John recovered partially, with mild aphasia, and slowly improving 
right paresis.

As stated above, dementia and stroke share several risk factors, and stroke is 
more frequent in patients with dementia.

Thrombolysis and thrombectomy are both approved treatments for acute stroke, 
but there is no study specifically addressing the benefits of thrombolysis or throm-
bectomy in acute stroke patients with a previous diagnosis of dementia. Patients 
with dementia are less likely admitted to a stroke unit or submitted to thrombolysis 
[157, 158], and most previous studies conducted on reperfusion therapies tend to 
have an unrepresentative number of patients with dementia.

In principle, a diagnosis of dementia should not preclude any acute stroke treat-
ment from being considered. Overall, the risks of hemorrhage and death associated 
with thrombolysis in acute stroke are not increased in patients with dementia com-
pared to those without dementia [158, 159]. This said, a personalized approach is 
needed, namely in those highly dependent patients who will probably have worse 
outcomes after thrombolysis [160–162]. Patients in whom an aggressive interven-
tion will likely not promote significant clinical improvement (due, for instance, to 
the extension of the lesion or because they were already bedridden and highly 
dependent before stroke) should also be cautiously approached. A thorough evalua-
tion of any potential complications is also necessary.

A few additional points are pertinent to this discussion. First, patients with 
dementia more frequently have small vessel disease (expressed through leukoara-
iosis, lacunes, and microbleeds) and cerebral amyloid angiopathy. Microbleeds 
may be a hemorrhagic expression of small vessel disease [161] and are highly 
associated with hypertension, where they are seen mainly in subcortical locations 
(deep grey and white matter). Otherwise, they may be the expression of concomi-
tant cerebral amyloid angiopathy, in which case they would have a preferential 
lobar localization in subcortical-cortical junctions and would rather be associated 
with cortical superficial siderosis. Leukoaraiosis, another expression of small ves-
sel disease, potentially increases intracerebral hemorrhages after intravenous 
thrombolysis [162]. Controversial data concerning improvement in outcome after 
thrombolysis sustain, at least, the consideration of its use in patients with leuko-
araiosis [161–163]. Increased risk of symptomatic intracerebral hemorrhage after 
thrombolysis in stroke patients with cerebral microbleeds [164, 165] should not 
exclude those patients, as the risk of ischemic stroke is nonetheless higher than 
the risk of hemorrhagic stroke [166]. Nevertheless, special attention should be 
paid to those with a higher number of microbleeds (>10) and with cortical super-
ficial siderosis (another expression of cerebral amyloid angiopathy) [167, 168]. In 
these patients, the relative hazard ratio for intracerebral hemorrhages is higher 
than ischemic stroke [166].

In summary, thrombolysis and thrombectomy should be considered in all acute 
stroke patients, despite cognitive status. That is why current recommendations for 
thrombolysis do not exclude patients with dementia [161, 165].
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 Concluding Remarks

Vascular risk factors increase the risk of cognitive decline and dementia over time, 
as well as the risk of death among patients with an established diagnosis of demen-
tia. As an aide-mémoire for the busy clinician, a few take-home messages are sum-
marized in Table 8.2. Notably, these messages are not fully evidence-based but are 
mainly inspired by the authors’ clinical experience. In the forthcoming years (even 
months), they will hopefully have to be confronted with new research data.

Table 8.2 Vascular risk factors management in patients with the diagnosis of dementia: practical 
suggestions

Vascular risk factor Suggestion Special remarks
Hypertension Treat according to usual guidelinesa

Regular measurements of blood 
pressure should be recommended at 
homeb

In case of general health or cognitive 
instability, increase surveillance
Side effects such as hypotension 
should be avoided

Blood pressure measurements 
should be part of any medical 
appointment

Diabetes Treat according to usual guidelinesa 
and vascular risk
Severity of diabetes should determine 
type of monitoring (could be 
prescribed at home, if necessary-BM 
test)
In case of general health or cognitive 
instability, increase surveillance
Hypoglycemia is not the aim

Blood tests should follow 
usual guidelines

Stroke Treat according to usual guidelinesa 
Antiplatelets and anticoagulants 
should be considered for secondary 
prevention reperfusion treatment 
should be considered in acute stroke 
patients with previous dementia

Particular decisions are based 
on risk of hemorrhagic 
events, previous functional 
status, and expectable 
benefits

Hypercholesterolemia Treatment according to usual 
guidelinesa

Diet counseling should be 
offered, trying to follow 
patient preferences, whenever 
clinically reasonable

Smoking Should be avoided in patients with 
high vascular risk

Excessive alcohol 
intake

Should be avoided Mild alcohol intake may be 
accepted

Obesity, sedentarism, 
and physical activity

Promote physical activity to reduce 
sedentarism and control weight

Screen for depression
Check if altered dietary 
intake reflects a behavior 
problem

aSee main text for appropriate guidelines references
bFrequency should depend on the level and stability of usual blood pressure
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Among all vascular risk factors, hypertension, hypercholesterolemia, and exces-
sive weight should be especially addressed since early life in order to prevent later 
cognitive deterioration. Diabetes and stroke should also be prevented and treated 
following current guidelines. Patients with dementia should be regularly monitored 
concerning vascular risk factors and should never be denied the possibility of receiv-
ing appropriate treatments, including antiplatelets, anticoagulants, or reperfusion 
therapies, provided a thorough clinical evaluation is conducted.
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AD Alzheimer’s disease
CNS Central nervous system
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NSAID Non-steroidal anti-inflammatory drug
PACSLAC Pain Assessment Checklist for Seniors with Limited Ability to 

Communicate
PAINAD Pain in Advanced Dementia
WHO World Health Organization

 Introduction

Pain is defined by the International Association for Study of Pain as “an unpleasant 
sensory and emotional experience associated with actual or potential tissue damage 
or described in terms of such damage” [1]. It is classified as acute—associated with 
trauma or injury—or chronic (lasting longer than 3 months). Pain perception is a 
subjective and complex experience, which involves sensory-discriminative compo-
nents (i.e., location, intensity, duration), affective-motivational (e.g., unpleasantness 
of the noxious stimuli), and cognitive components. The prevalence of pain rises 
with increasing age [2, 3], and likewise does the incidence of dementia. Thus, it 
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must be expected that a considerable number of patients experience both pain and 
dementia.

Any cognitive disorder, in which deficits in memory and reasoning are cardinal 
symptoms, could be expected to have a profound effect on an individual’s appraisal 
of the pain experience and its future implications. In judging pain severity, we rely 
on previous experiences and knowledge of pain, underpinned by episodic memory 
and semantic memory. Memory problems may lead to patients forgetting that they 
experienced pain recently and therefore not communicating they were in pain. 
Likewise, aphasia could lead to problems expressing pain. Lack of insight may also 
mean that patients with dementia fail to report pain when consulting a physician. In 
terms of pain assessment dementia is a double-edged sword. Pain affects cognitive 
function [4], and cognitive function also affects pain assessment as patient’s report 
still is the primary mean for pain assessment [5, 6].

 Pain in the Elderly

The prevalence of pain in the elderly population in general is difficult to estimate 
and has varied from 0 to 93% depending on the population and definition of pain 
[7]. The prevalence of pain rises with increasing age, though some studies have 
found that it reaches a plateau after age 65 [7, 8]. The prevalence of chronic pain is 
estimated to be 20–25% in men over the age of 65 and 30–35% in women over the 
age of 65 [9, 10]. The most frequent causes of pain in the elderly are related to 
osteoarthritis, especially in the back and neck, which is present in up to 65% of 
elderly with chronic pain. Other frequent causes are musculoskeletal problems 
(40%), neuropathic pain (35%), and chronic joint pain (15–25%) [8]. Elderly 
patients with musculoskeletal pain often have pain from several regions. Likewise, 
the elderly with chronic pain often have different pain-causing conditions. Older 
people with dementia have worse overall oral health than older people without 
dementia, including coronal caries, root caries, and retained roots [11]. Orofacial 
pain and its potential causes were frequently present in elderly with dementia [11, 
12] and more so than in elderly without dementia [11]. Furthermore, one study 
found a correlation between the severity of cognitive impairment and potential pain-
ful oral conditions [12].

 Epidemiology of Pain in Dementia

Knowledge about the epidemiology of pain in patients with dementia is to a large 
extent, based on studies of nursing home residents. A review of studies published 
between 1999 and 2009 found that pain prevalence among nursing home residents 
varied between 3.7 and 79.5% depending on the method used [13]. In a large study 
of almost 10,000 nursing home residents, a negative association between dementia 
and pain was observed [14]. This was supported by a study that observed that 
increasing degree of cognitive impairment leads to lower frequencies of observed 
pain among nursing home residents [15]. However, both studies were based on 
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observer ratings (minimum dataset), and one may speculate whether the lower fre-
quency of pain was due to communication problems, leading to undiagnosed pain. 
An alternative explanation may be that patients with and without dementia were 
admitted to a nursing home for different reasons, i.e., patients with dementia were 
living in a nursing home due to cognitive impairment, whereas the cognitively intact 
were living at nursing homes due to severe illness or disability and therefore were 
more likely to suffer from pain.

Few studies have investigated prevalence of pain in community-dwelling patients 
with dementia. A Finnish population-based study of elderly over 75 years found that 
the prevalence of pain was significantly lower in patients with dementia. This was 
irrespective of whether they evaluated pain during the preceding month, presence of 
daily pain, pain interfering with routine activities, or daily pain at rest. The findings 
did not seem to depend on the degree of dementia, though patients were mainly suf-
fering from mild to moderate dementia [16]. In contrast, results from the “Swedish 
National Study of Aging and Care—Kungsholmen” found a similar prevalence of 
pain in home-living patients with dementia compared to those without dementia 
[17]. Thirty-five percent of nursing home residents without dementia were reporting 
pain in contrast to 8.6% of nursing home residents with dementia. However, 48.9% 
of nursing home residents with dementia were unable to answer the question, and 
this may point toward one obvious mechanism behind the epidemiological finding 
of a lower prevalence of pain in patients with dementia, i.e., problems with com-
municating pain.

The majority of studies have not distinguished between different types of demen-
tia when assessing pain prevalence or pain report. The studies that have focused on 
subtypes of dementia have mainly focused on Alzheimer’s disease, and a few have 
focused on vascular dementia and/or mixed dementia. At present, there is limited 
evidence about pain prevalence in dementia with Lewy bodies and frontotemporal 
dementia [18].

 Alzheimer’s Disease

In 1997 Fisher-Morris and Gellatly published a report of two patients with 
Alzheimer’s disease (AD), where they had observed a marked decrease in pain 
responses. The first case was a 90-year-old woman with a fungating carcinoma of 
the breast, which ulcerated through the skin and destroyed the breast and chest wall. 
During the 18 month the patient lived in a nursing home, her response to the lesions 
was gradually diminished, and she did not complain of pain. The second case was a 
70-year-old man with AD, who sustained a femur fracture, but still walked around 
without complaining of pain, which lead the authors to speculate if AD leads to a 
change in pain perception [19].

A reduced report of pain is supported by a study comparing pain intensity ratings 
in cognitively intact elderly and patients with early and moderate AD matched for 
painful conditions, which showed that cognitively intact peers rated pain signifi-
cantly higher than patients with AD. The study also found a correlation between 
pain intensity and stage of AD, as patients with early AD rated pain higher than 
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patients with moderate AD [20]. In a similar study, the same authors were able to 
show that patients with early AD reported lower pain scores on a visual analog scale 
and lower affective distress associated with pain compared to the cognitively intact 
[21]. The same authors found that the patients experienced less pain during activi-
ties of daily living, and pain had a lower impact on daily life than controls. Similar 
in a study examining patient’s and proxy’s ratings of pain in 321 patients with early 
AD using part of a self-rated health scale (EQ-5D), it was found that 32.9% of the 
patients reported pain, whereas 51.4% of their caregivers judged the patients to 
experience pain. The authors compared the finding to EQ-5D norms for the elderly 
Danish population, in which approximately 50% reported pain, which was consid-
erably higher than in patients with early AD [22]. In a recent study of pain com-
plaints in outpatient memory clinic patients, it was found that elderly with AD 
complained significantly less than elderly with subjective cognitive impairment 
[23]. The exact prevalence of pain varies considerably from study to study depend-
ing on the sample and what is measured (any pain, daily pain, chronic pain, etc.). A 
systematic recent review found that the pain sample-weighted pain prevalence was 
45.8% (95% CI: 33.4–58.5%) for AD [18].

 Other Types of Dementia

To date, there have been no studies examining the prevalence of pain in frontotem-
poral dementia (FTD). There is very limited evidence about dementia with Lewy 
bodies (DLB). In Parkinson’s disease pain is frequent and is a frequent pre-motor 
symptom [24], but if this the case in DLB is not known. Studies have shown that 
nursing home patients with “possible” or “probable” vascular dementia were more 
likely to self-report pain [25], more likely to suffer from chronic pain [26], and 
reported higher pain intensity than nursing home residents without dementia [27]. 
Furthermore, more pain locations were observed in patients with vascular dementia 
and mixed dementia compared to AD [28]. A recent study found a positive relation-
ship between white matter hyperintensities and self-reported pain intensity in older 
patients with and without dementia [29]. However, a recent systematic review found 
no differences in pain prevalence among dementia subtypes, although limited data 
about vascular dementia [18].

 Pathophysiology of Pain in Dementia

 Supraspinal Mechanism of Pain

Pain is the psychophysiological result of an unpleasant internal or external stimulus, 
which activates a group of receptors called nociceptors. Nociceptors are located in 
the skin, and other tissues (first-order neurons) and information is projected to the 
dorsal horn of the spinal cord (second-order neurons) [30]. From the spinal cord, the 
information is transmitted via the spinoreticular, spinomesencephalic, and spinotha-
lamic tract to the brain stem and thalamus. Areas of the brain stem such as the peri-
aqueductal gray, rostral ventromedial medulla, and locus coeruleus are important 
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sites for pain modulating systems and constitute part of a descending modulatory 
pain system [30]. From the brain stem information is transmitted to the spinal cord 
and the central nervous system (CNS) (third-order neurons). The thalamus, located 
within the diencephalon, is the major relay station for sensory information projected 
to the CNS.

Pain perception is a complex experience, which involves sensory-discriminative 
components (i.e., location, intensity, duration), affective-motivational (e.g., unpleas-
antness of the noxious stimuli), and cognitive components. It has been suggested 
that the sensory-discriminative and affective-motivational components of pain are 
largely represented by separate pathways that target lateral and medial nuclei of the 
dorsal thalamus [30–33].

The spinothalamic tracts have their main targets in the lateral thalamic nuclei 
(ventral posterolateral, ventral posteromedial and ventral posterior inferior nuclei), 
which project to the contralateral primary sensory cortex, secondary somatosensory 
cortex, parietal operculum, and the mid- and posterior part of the insula also referred 
to as the lateral pain pathway. The lateral pain pathway encodes sensory- 
discriminative aspects of pain, i.e., spatial localization and intensity of painful stim-
uli [30, 31]. This is supported by the clinical finding that patients with lesions in the 
primary and secondary sensory cortices have deficits in pain sensations and dis-
turbed ability to localize pain [34]. However, lesions at different levels of the 
somatosensory pathway can lead to central pain, which can occur in stroke 
patients [35].

The medial thalamic nuclei (central median nucleus and intralaminar complex) 
projects to structures of the limbic system (anterior cingulate cortex, amygdala, hip-
pocampus, insula, and prefrontal cortex) and is thought to process the affective- 
motivational and cognitive components of pain [36, 37], also referred to as the 
medial pathway [30–33]. The anterior cingulate cortex has been shown to be impor-
tant for the affective-motivational and cognitive aspects of pain [33, 38]. Connections 
between the anterior cingulate cortex, prefrontal cortex, and periaqueductal gray 
and connections between insula, amygdala, and periaqueductal gray constitutes part 
of the descending pain modulatory pathways [30, 37].

 Pathological Changes in Alzheimer’s and Pain Processing

The pathological changes in AD patients develop over decades. Coinciding with the 
diagnosis of AD, the patients have widespread changes of the limbic system with 
interruption of connections between components of the limbic system, and its influ-
ence on the prefrontal cortex is markedly reduced (equivalent to Braak stage IV–V) 
[39, 40]. At stage V, there are widespread changes of the neocortex, but the primary 
motor and sensory cortex remain largely unaffected until the severe stages of AD 
(stage VI). The pathological changes in AD have a wide impact on the limbic sys-
tem, which plays an important role in processing the “affective-motivational” com-
ponent of pain. Furthermore, patients with AD have pathological changes in the 
intralaminar and medical nuclei of the thalamus, which are progressively affected 
by the disease, with severe changes in pathological stages equivalent to clinical AD 
[41]. The relative sparing of the sensory cortex and the impact on the limbic system 
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and medial thalamic nuclei led Scherder et  al. to conclude that the pathological 
changes in AD have a wide impact on the medial pain system [42], but the lateral 
system (sensory-discriminative aspects) are largely unaffected. However, at severe 
stages of AD amyloid plaques have been found in almost all thalamic nuclei [43].

Pathological alterations have also been found in areas of the brain stem, with 
evidence of neuronal loss in the locus coeruleus [44], parabrachial region [41, 45] 
and in the periaqueductal gray matter [46], which are important for modulating 
pain. Thus, AD pathology affects several areas of the brain important for processing 
and modulating pain.

 Pathological Changes in Other Types of Dementia

Vascular dementia is a heterogenous disorder, and because infarctions of the brain 
can occur at many locations, all areas involved in pain processing can potentially be 
affected. Disruption of connections in the cortex and between the cortex and subcor-
tex by white matter lesions may theoretically increase the experience of pain in 
vascular dementia [42], and white matter hyperintensities have also been associated 
with increased self-reported pain in patients with dementia [29]. Furthermore, there 
is an increased risk of post-stroke central pain [35]. In frontotemporal dementia, 
there can be atrophy of part of the medial pain system such as the prefrontal gyrus, 
the insula, and the anterior cingulate cortex. Thus, theoretically patients with FTD 
may have a change in pain perception [42, 47], but clinical date about pain in FTD 
is missing making it difficult to judge potential effects of neuropathology. In 
Parkinson’s disease, there is Lewy body pathology in areas of the brainstem impor-
tant for pain processing such periaqueductal gray and locus coeruleus [24], but this 
have not been specifically assessed in dementia with Lewy bodies.

 Evidence from Experimental Pain Studies

A number of experimental studies have investigated the effect that dementia have on 
pain processing. To date, the majority of studies have focused on AD or mixed 
groups of patients.

Experimental studies have investigated the hypothesis that AD leads to a change 
in pain processing and thus, in pain experience. The sensory-discriminative aspects 
of pain can be studied by investigating the pain threshold. Consistent with the neu-
ropathological finding that the sensory cortex remains intact until late in the disease, 
the majority of studies have found that the pain threshold (a measure of the sensory- 
discriminative component of pain) was intact [48–54]. The affective- emotional 
aspect of pain can be studied by investigating pain tolerance, where results have 
been differing [49], but with the majority pointing toward a decrease in pain toler-
ance in mild to moderate AD [51, 52].

A few studies have assessed motor, facial, and brain responses to experimen-
tally induced pain. Here, the picture tends to look more consistent with most 
findings pointing to a somewhat augmented processing of nociceptive 
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information in patients with AD. More precisely, it was found that patients with 
dementia showed increased facial responses to pain compared to healthy indi-
viduals [53, 55, 56]. Importantly, this increase was not accompanied by an over-
all increase in facial responsiveness (e.g., unspecific grimacing) but was solely 
due to an augmentation of pain-specific facial expressions. Regarding brain 
responses, supraspinal processing of nociceptive inputs in patients with AD has 
only been investigated in a few studies. Despite the hypothesis of impaired pain 
pathway in AD patients, functional brain imaging studies (fMRI) show that 
brain activity in response to noxious stimulation is preserved and even elevated 
in both the medial and lateral pathways [57, 58]. Interestingly, these studies also 
observed prolonged activation in the pain pathways and increased activity in 
cognitive regions, such as the dorsolateral prefrontal cortex. This suggests that 
cognitive integration of pain may be altered in elderly with AD and could also 
suggest that they experience greater distress than those without dementia. Thus, 
taken together, the lower frequency of self-reported pain in AD cannot be 
explained by impaired processing due to selective impairment of the affective-
motivational or cognitive component of pain, suggesting that pain is not less 
frequent and intense even if no longer reported.

 Observation and Assessment of Pain in Dementia

 General Assessment of Pain in the Elderly

Assessment of pain requires a comprehensive assessment across all populations and 
should include a detailed investigation of a patient’s pain and medical history, a 
physical examination, and diagnostic testing if needed. A pain history should 
include characterization of the current complaint, including associated features or 
secondary signs and symptoms. The present pain complaint should be described in 
terms of intensity, quality, location(s) (including radiation), pattern (including onset, 
duration, and frequency), and aggravating and relieving factors and consequences 
[7, 8, 59–61]. Nonverbal cues (e.g., guarding, grimacing, and restricted movement) 
should be noted, particularly if the older person is unable to provide a description of 
the pain, and furthermore, in circumstances where self-report is unobtainable, gath-
ering information and history from other sources, such as the primary caregiver, can 
be helpful [60, 62–64]. One of the main purposes of the history and physical exam 
is to identify a cause of pain. Older adults typically present with multiple pain eti-
ologies. Indeed, a comprehensive assessment is even more critical in this popula-
tion, in order to gather complete information on all of the locations of pain and the 
types of conditions that may be causing pain.

 Mild to Moderate Dementia

Assessment of pain gets increasingly difficult with the increasing severity of demen-
tia. Studies investigating the capacity of patients with dementia to self-report pain 
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have shown that this ability declines across the course of dementia [20, 21, 65–67]. 
One study examined the ability of elderly with dementia to understand and use four 
standard pain assessment scales in different stages of dementia ((1) Horizontal visual 
analog scale, which consists of a 10-cm line anchored by two extremes of pain: no 
pain and extreme pain; (2) Vertical visual analog scale is similar to the prior scale but 
is presented vertically; (3) The faces pain scale consists of a drawing of seven faces 
that express increasing pain; (4) The 6-point verbal rating scale consists of a list of 
adjectives which describe different levels of pain) [65]. The study found that in patient 
with mild dementia 97% were able to understand and use at least one scale and 80% 
understood all four scales. In patients with moderate dementia 90% understood at 
least one scale and 59% understood all four scales. There was a high- reliability and 
correlation between scales. Patients with dementia had the most difficulty using the 
Faces Pain Scale. Thus, according to published guidelines self- reporting of pain is the 
standard gold method for identifying pain in those with mild to moderate cognitive 
impairment [7, 63, 68]. It is recommended to use the numerical rating scale or verbal 
descriptors with categories of a degree of pain (such as “no pain,” “mild pain,” “mod-
erate pain,” “severe pain,” and “worst pain imaginable”). If using a visual analog 
scale, it is recommended to use a vertical visual analog scale and preferably a colored 
visual analog scale. The Faces Pain Scale has been shown to be the most difficult to 
use and is not recommended [20, 65, 66]. People with moderate to severe communica-
tion problems should be offered additional assistance with self-report, and the health 
care provider may need to try different measures.

 Severe Dementia

Assessment of pain poses the greatest challenges in cases of severe dementia. The 
ability to self-report pain has been examined in elderly with severe dementia. In a 
study of the ability to use and comprehend standard pain assessment scales 
(Horizontal visual analog scale, Verbal rating scale, and Faces Pain Scale, see previ-
ously for description) in patients with severe dementia, it was found that 60% were 
able to understand at least one of the three scales and even in those with an mini-
mental state examination (MMSE) below 6 50% demonstrated comprehension of at 
least one scale [66]. In patients who demonstrated good comprehension, the reli-
ability of the three self-assessment scales was good. Thus, when people with severe 
cognitive impairment can self-report pain, these reports are valid [68]. It is impor-
tant to try to achieve a self-report of pain from all patients, even if the patient can 
only confirm that they are in pain, as self-report is the gold-standard [64] and the 
only way to be certain that the patient has pain. If a patient answer “yes” to the ques-
tion it is important to check that the individual understood the question and does not 
reply “yes” to every question asked. In patients with moderate to severe communi-
cation problems additional assistance needs to be provided and different measures 
used to achieve self-report [60, 63, 68].

In cases with severe communication difficulties and in situations where a pro-
cedure can cause pain, an observational assessment of pain behavior is 
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additionally required and is a valid approach [60, 63]. Patients with dementia, 
who have difficulty communicating, may express pain by a change in behavior. 
The American Geriatric Society has defined a number of common behaviors that 
may indicate pain [63], please see Table 9.1. Some behaviors are common and 
typically considered to be pain related (e.g., facial grimacing, moaning, groaning, 
rubbing a body part), but others are less obvious (e.g., agitation, restlessness, irri-
tability, confusion, combativeness particularly with care, changes in appetite or 

Table 9.1 Observational changes associated with pain and alternative explanations

Type Symptoms Alternative explanations
Autonomic 
changes

Pale, sweating, tachypnea, 
change in breathing, increase in 
pulse and/or blood pressure

Infection, worsening of chronic 
obstructive pulmonary disorder, 
pulmonary edema, heart disease

Facial expression Slight frown; sad, frightened face
Grimacing, wrinkled forehead, 
closed, or tightened eyes
Any distorted expression
Rapid blinking

Distress associated with the situation
Psychosocial circumstances, for 
instance, problematic social relations 
at the nursing home

Body movements Rigid, tense body posture, 
guarding
Fidgeting
Increased pacing, rocking
Restricted movement
Gait or mobility changes

Neuropsychiatric symptoms.
Parkinsonism
Side effect to antipsychotic
Bad fitting shoes

Verbalizations/
vocalizations

Sighing, moaning, groaning
Grunting, chanting, calling out
Noisy breathing
Asking for help
Verbally abusive

Neuropsychiatric symptoms
Psychosocial circumstances, for 
instance, problematic social relations 
at the nursing home
Lung disease

Changes in 
interpersonal 
interactions

Aggressive, combative, resisting 
care
Decreased social interactions
Socially inappropriate, disruptive
Withdrawn

Psychosocial circumstances, for 
instance, problematic social relations 
at the nursing home
Depression
Neuropsychiatric symptoms

Changes in activity 
patterns

Refusing food, appetite change
Increase in rest periods
Sleep, rest pattern changes
Sudden cessation of common 
routines
Increased wandering

Psychosocial circumstances, for 
instance, problematic social relations 
at the nursing home
Depression
Infection

Mental status 
changes

Crying or tears
Increased confusion
Distress or irritability

Psychosocial circumstances, for 
instance, problematic social relations 
at the nursing home
Depression
Medication side effects
Neuropsychiatric symptoms

Reproduced with permission of American Geriatrics Society. AGS Panel on Persistent Pain in 
Older Persons. The Management of Persistent Pain in Older Persons. J Am Geriatr Soc 
2002;50(Suppl.):S205–S224
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usual activities) [64]. Typical pain behaviors may not be present, and more subtle 
indicators may be the only indicator of unrecognized pain. Unusual behavior in a 
patient with severe dementia should trigger assessment for pain as a potential 
cause. Furthermore, if pain is suspected, it is important to investigate the cause of 
pain as it may be due to serious underlying disease. Pain behaviors are not specific 
reflections of pain and can be caused many underlying causes of which pain is 
one, but also other sources of distress, such as physiologic or emotional distress 
[62, 64, 69]. Pain behaviors differ between individuals, so assessment should 
include insights from familiar caregivers and family members to interpret the 
meaning of their behaviors. Box 9.1 shows an algorithm for assessment of pain in 
patients with dementia [60–64, 68, 70].

Box 9.1 Algorithm for Assessment of Pain in Elderly with Dementia
 1. Is the patient able to communicate sufficiently?

 (a) If no, continue to 2.
 (b) If yes, ask the patient if he/she is in pain. Use alternate words such as 

sore, ache, discomfort, or agony. Try to get a detailed pain history. 
Treat the cause of pain or the pain.

 2. Use observations from caregivers or relatives familiar with the patient.
 3. Observe for potential pain indicators, assess changes in the following:

 (a) Autonomic changes
 (b) Facials expression
 (c) Body movement/language
 (d) Verbalizations
 (e) Changes in interpersonal interactions
 (f) Change in activity patterns
 (g) Mental status changes

 4. If potential “pain indicators” are observed ask the following questions to 
examine what the behavior means:
 (a) Are basic need fulfilled, i.e., thirst, hunger, need for visiting the toilet, 

hearing or visual aid?
 (i) If not, correct this. If it does not help, continue the search.

 (b) Are behavior present during movement/transfer?
 (i) If yes, consider strategies to prevent movements that induce pain, 

provide reassurance and/or consider premedication before provoc-
ative movements.

 (c) Are there evidence of morbidity which may cause pain?
 (i) Examine for the potential disease which may cause pain such as 

pressure ulcers, constipation, or infection among others.
 5. Consider analgesic trial. Monitor response carefully and plan for close 

follow-up.
 6. If behavior persist, search for alternative causes by involving caregivers or 

relatives familiars with the patient
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 Pain Assessment Scales

Pain assessment scales can be used to recognize behavior, which may indicate pain 
and can be used as a proxy for the presence of pain. Most of the instruments are 
based on the assumption and recommendations of the American Geriatrics Society 
Panel that pain can be expressed by changes in facial expression (e.g., frowning), 
vocalization and verbalization (e.g., groaning, mumbling), and body movements 
[59, 63]. A large number of scales have been developed and aim to make a system-
atic approach to observe pain behavior in the elderly with dementia [64]. In 2014 28 
different scales had been developed to assess pain in different situations and groups 
of patients. For all 28 scales, there is limited evidence about their reliability, valid-
ity, and clinical utility [71]. The interpretation of many of these behaviors is com-
plex when applied to dementia due to considerable overlap with other common 
behavioral symptoms or cognitive deficits which may confound an assessment, 
manifesting from boredom, hunger, anxiety, depression, or disorientation [72]. This 
increases the complexity of identifying the presence of pain accurately in patients 
with dementia. Generally, none of the scales are specific for pain and measure other 
sources of distress as well. Importantly, most scales are validated for ascertaining 
the presence of pain, but not the pain intensity. In most scales, we do not know if 
scoring a higher number of behavioral items also means more pain [72]. It is impor-
tant that the pain assessment is not the sole measure but are used to identify patients 
who may have pain as a part of a comprehensive pain assessment [7, 60, 62, 64, 72].

In the British Geriatric Societies guideline from 2018, they highlight three pain 
scales: (1) Pain in Advanced Dementia (PAINAD), (2) Doloplus-2 and (3) Pain 
Assessment Checklist for Seniors with Limited Ability to Communicate 
(PACSLAC). PAINAD assesses five domains (breathing, negative vocalization, 
facial expression, body language, and consolability) from 0 to 2 points (max score 
of 10). It is a sensitive tool for detecting pain in adults with dementia, but does have 
a high false-positive rate [73]. The scale has not been evaluated in adults with mild 
to moderate dementia. PAINAD has a high sensitivity (92%) but low specificity for 
pain (62%). It is easy and simple to use [74]. Doloplus-2 assesses somatic reactions 
(5 domains), psychomotor reactions (2 domains), and psychosocial reaction (3 
domains), which are graded from 0 to 3, yielding a max score of 30 [66, 75, 76]. 
Doloplus-2 has been translated into many languages, including English, for use 
across Europe. The PACSLAC consists of four subscales: facial expression, activ-
ity/body movement, social/personality mood, and others. Each sub-scale is scored, 
and a total score is generated. The PACSLAC scale has good inter-rater reliability 
[77–79], but does need a short form and more testing in larger scale studies.

 Treatment of Pain in Dementia

 General Principles of Pain Treatment

Treatment of pain in elderly with dementia follows the same guidelines as for 
elderly without dementia, and for an extensive review we refer to designated texts 
[7, 8, 59, 80–85].
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With age, a number of physiological changes occur, which affect the ability to 
handle drugs, and these changes need to be kept in mind [59, 86, 87], see Table 9.2 
for a summary. Physiological changes in older people increase the sensitivity to 
some analgesic drugs, resulting in them being more susceptible to side effects and 
sometimes requiring lower doses. Thus, in choosing analgesics, comorbidity and 
interactions with other medication need to be taken into account in order to reduce 
the chance of drug–disease and drug–drug interactions [7, 59, 80]. Especially in 
frail, multimorbid patients, it is important to preserve function and avoid treatment- 
related morbidities such as falls, confusion, and delirium [82].

Only one drug should be initiated at a time using a low dose, and this should be 
followed by slow dose titration, using the principle “start low and go slow.” 
Sufficiently long intervals between introducing drugs should be allowed to assess 
the effect. Analgesics should, however, always be titrated to response or alterna-
tively discontinued because of side effects and insufficient effect. The least invasive 
route of administration should be preferred, and subcutaneous formulations reserved 
for patients with dysphagia [84]. Timing of medication administration is important. 
Severe, episodic pain requires treatment with medicines with a rapid onset of action 
and short duration. However, if a patient is experiencing continuous pain, regular 
analgesics are the most effective, possibly using modified release formulations. 
Treatment should be constantly monitored and adjusted if required to improve 

Table 9.2 Pharmacological changes with aging

Pharmacological 
function Change with normal aging Common effect of disease
Gastrointestinal 
absorption and 
function

Increased gastrointestinal transit time 
may increase the risk of opioid-related 
obstipation

Change in gastric PH may 
alter the absorption of drugs

Transdermal 
absorption

Usually no age-related changes Increase in body temperature 
may increase absorption 
from patches

Distribution Increased fat/muscle ratio may increase 
volume for distribution of fat-soluble 
drugs

Aging and obesity may 
increase the distribution of 
fat-soluble drugs, which 
result in longer effective drug 
half-life

Liver metabolism Pre-, intra, and post-hepatic age-related 
changes may lead to a decrease in 
conjugation, metabolism, and clearance 
of drugs. The exact effect can be difficult 
to predict

Cirrhosis may change 
metabolism and clearance of 
drugs

Renal excretion Glomerular filtration rates decreased 
with advancing age which leads to a 
decrease in clearance and excretion of 
drugs and metabolites, leading to the 
prolonged half-life of drugs

Chronic kidney disease may 
predispose to renal toxicity 
and accumulation of drugs 
leading to systemic toxicity

Anticholinergic 
side effects

Increased confusion, constipation, 
incontinence, and movement disorders

Enhanced by neurological 
disease
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efficacy and limit adverse events. Combination therapy using drugs with comple-
mentary mechanisms of action may have synergistic effects to provide greater pain 
relief with fewer side effects than higher doses of a single drug [7, 59, 80]. However, 
in patients receiving polypharmacy, this may decrease compliance. Treatment of 
pain should follow a step-wise approach following the World Health Organization 
(WHO) analgesic ladder [88]. When starting an analgesic, a plan for follow-up with 
evaluation of effect and side effects should be made. At every follow-up, discontinu-
ation of analgesics should be considered [89].

 Paracetamol

Paracetamol is first-choice due to a favorable side effect profile [7, 8, 47, 80, 90]. It 
is effective towards musculoskeletal pain. Paracetamol is relatively safe and without 
significant side effects. It is important that the dose is not increased beyond the 
maximum dose of 4 g/day. In malnourished patients (weight below 50 kg), acute 
liver failure secondary to maximum dose oral paracetamol has been reported, and in 
this population, a dose reduction (max 2 g/day) is recommended [91].

 Non-steroidal Anti-inflammatory Drugs

Non-steroidal anti-inflammatory drugs (NSAIDs) are more effective for persistent 
inflammatory pain than paracetamol [7, 59]. Despite good efficacy, NSAIDs must 
be used with caution in older people because of a high risk of potentially serious and 
life-threatening side effects [7]. Caution must be made in patients with low creati-
nine clearance, gastropathy, cardiovascular disease, or congestive heart failure. A 
study found that NSAIDs was implicated in up to a quarter (23.5%) of hospital 
admissions due to adverse drug reactions in older people [92]. NSAIDs may be 
considered as a treatment option when paracetamol or topical NSAID are ineffec-
tive or insufficient to treat osteoarthritis [93] and low back pain [94], considering 
the individual risk of side effects.

 Opioider

Nonpharmacologic therapy and nonopioid pharmacologic therapy are preferred for 
chronic pain [59, 81, 83, 85]. In carefully selected and monitored patients, opioids 
can be used as part of a multimodal pain treatment also in patients with dementia. 
Clinicians should consider opioid therapy only if expected benefits for both pain 
and function are anticipated to outweigh risks to the patient [81, 83, 85]. Due to 
reduced renal function and medication clearance even in the absence of renal dis-
ease, patients aged ≥65 years might have increased susceptibility to accumulation 
of opioids and a smaller therapeutic window between safe dosages and dosages 
associated with respiratory depression and overdose [81]. Thus, clinicians should 
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use additional caution and increased monitoring to minimize the risks of opioids 
prescribed for patients aged ≥65 years [81]. Age is a significant predictor in opioid- 
related harm with patients over 60 having a two to eightfold increased risk of respi-
ratory depression, falls, and fracture [95], hospitalization and death [82, 96, 97]. For 
safety reasons, long-acting opioids should not be introduced before short-acting 
opioids.

Due to changes in gastrointestinal motility, elderly have an increased risk of suf-
fering constipation when treated with an opioid and a laxative should be co- 
prescribed. Special caution should be made in patients with reduced renal function 
in whom treatment with tramadol, morphine, oxycodone, and fentanyl as these opi-
oids are cleared by the kidneys, and there is a risk of reduced clearance of the drugs 
and increased susceptibility to accumulation of opioids and side effect. 
Buprenorphine is not cleared by the kidney and can be used in patients with reduced 
renal function.

There have been very few studies examining the effect and side effect of opioids 
in patients with dementia. At double-blinded trial of buprenorphine in people with 
advanced dementia found a high risk of adverse events, and the adverse symptoms 
that were described overlapped with common behavioral symptoms in dementia 
such as changes in personality, confusion, sedation or somnolence [98]. Opioids 
central side effects such as sedation, confusion, and dizziness pose a special concern 
in elderly with dementia as they, due to their brain diseases, are more susceptible to 
the central side effects. Furthermore, a considerable proportion of elderly with 
dementia receives another centrally acting drug such as a benzodiazepine or an 
antipsychotic drug [99, 100]. Sedative drugs such as antipsychotics, benzodiaze-
pines, anxiolytics, hypnotics, antihistamines, tricyclic antidepressant all increase 
the risk of sedation and dizziness, and one should be especially cautious when initi-
ating opioid treatment in a patient receiving either of these drugs. Recently, the US 
Federal Drug Administration issued their strongest warning against combining opi-
oids and benzodiazepines due to the risk of serious adverse events and death [101]. 
Elderly with dementia are more susceptible to central side effects related to opioids 
and can experience a cognitive decline and loss of function when treated with an 
opioid. A recently published European Academy of Neurology guideline on medi-
cal management issues in dementia state that it is good clinical practice to consider 
discontinuation of opioids in patients for whom there are no complaints of pain and 
no clear indication, where mild analgesics have not been tried and in patients in 
whom there is suspicion of side effects, such as rapid cognitive decline, sedation, 
falls, respiratory problems, constipation, nausea, or reduced appetite [89].

 Use of Analgesics in Elderly with Dementia

A common belief has been that elderly with dementia were being undertreated for 
pain due to a number of older studies showing that they were less likely to receive 
analgesics compared to cognitively intact elderly [16, 21, 102, 103]. However, over 
the past 15–20 year there have been increased prescribing of analgesics in elderly 
with dementia internationally [104–106]. Several more recent cohorts have shown 
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that elderly with dementia are prescribed analgesics more often than cognitively 
intact elderly [17, 107]. The largest study to date examining the use of opioids in 
elderly with and without dementia in the entire elderly Danish population found that 
among home-living elderly 27.5% of elderly with dementia prescribed an opioid 
and 16.9% of those without dementia. Among nursing home resident, use of opioids 
were higher and 37.8% of nursing home residents diagnosed with dementia and 
43% of elderly not diagnosed with dementia received an opioid [107]. Elderly with 
dementia received longer use than elderly without dementia. Transdermal formula-
tions were used by 2% of home-living without dementia, 11% of home-living 
elderly, and 19% of nursing home resident with and without dementia [107]. 
Furthermore, significant geographical variation in the use of opioids among elderly 
with dementia has been demonstrated [108], which was not explained by differ-
ences in age, sex, and comorbidity, suggesting different approaches towards either 
pain assessment and/or pain treatment in primary care.

Several factors may have influenced increases in opioid prescriptions. Clinicians 
are more cautious about NSAIDS and may prescribe opioids as an alternative. A 
Finnish study saw a reduction in NSAID use in nursing home facilities from 13.0% 
in 2003 to 2.6% in 2011 [109] as did a Norwegian study (6.8% in 2000 to 3.2% in 
2011), alongside increases in opioids and acetaminophen [106]. Concerns have 
been expressed that opioids are used for their sedative effect, not just pain [104, 107, 
109], especially since the increase in opioids has occurred concurrently with a 
decrease in the use of antipsychotics [104].

 Dilemmas in Treating Pain in Dementia

Treating pain in the elderly with dementia is complex and challenging. The first 
challenge relates to identifying whether the patient is in pain. In patients with severe 
communication difficulties, pain assessment relies on observation. It can be difficult 
to judge whether a behavior is due to pain or not. The problems relating to assess-
ment make it ethically challenging to start a treatment with potentially severe side 
effects if the indication for treatment is doubtful and the patient is unable to consent 
to treatment. The assessment of pain also poses a problem in relation to monitoring 
the effect and side effects of medication.

A second challenge relates to treatment. It is very much a balancing act between 
treating pain sufficiently and avoiding loss of function due to sedation and cognitive 
side effect, and in some cases, both will not be obtainable. Furthermore, there has 
been very limited research examining the effect and side effects of analgesics in the 
elderly with dementia.

 Conclusion

Elderly with dementia report pain less frequently than cognitively intact elderly, 
but there is no evidence that they experience less pain. Assessment of pain gets 
increasingly difficult with an increasing degree of cognitive impairment. 
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Self-reporting of pain is the standard gold method for identifying pain in those 
with mild to moderate cognitive impairment. In the older person with severe cog-
nitive impairment, observational assessment of behavior becomes essential for 
assessing the presence of pain and should follow a systematic approach to inves-
tigate the reason for the change in behavior. Treatment of pain follow the same 
guidelines as for elderly without dementia, but special caution should be made as 
elderly with dementia are more sensitive to the adverse effects associated with 
opioids.

 Case 1

Mrs. P is an 80-year-old woman who was diagnosed with Alzheimer’s disease 
4 years ago and lives at a nursing home. She is a widow and moved to the nursing 
home 6 month prior. She suffers from osteoporosis, hypertension, and cataract, but 
is otherwise in good health. She suffers from moderate dementia, is apathic, and 
spends most of the time resting in an armchair.

She has been to a family birthday for 3 hours during the day. In the evening, she 
gets agitated and irritable. She paces around and does not sleep during the night. 
She is unable to express what is going on, but her behavior is very unusual. The staff 
initially thinks she has been overstimulated due to the family event. The following 
day she is still agitated and unable to find rest. The staff calls her primary care phy-
sician, and an examination of her urine is made, which shows traces of blood. On 
suspicion of a urinary tract infection, she is started on antibiotics. Over the next days 
she continues to be agitated. After 2 days she starts vomiting and develops a fever. 
She is admitted to the Hospital. On clinical examination, she is found to have a fever 
(38.9  °C), low blood pressure (98/60), is sweating and vomiting, and is restless. 
When her abdomen is examined, she is clearly tender in the right flank, which she 
expresses by frowning her face and saying “av.” An X-ray shows obstruction of the 
right ureter, and she is diagnosed with kidney stones and acute pyelonephritis. She 
is treated with extracorporeal shock-wave lithotripsy to remove the kidney stone 
and iv antibiotics and iv fluids due to sepsis. After removal of the kidney stone, the 
agitation subsides.

Note: When elderly with dementia develop new behavioral symptoms, a physical 
cause should always be suspected, and a thorough examination of the patient should 
be made. In this case, the patient was not able to express what is going on but 
express pain by developing agitation, restlessness, and disrupted sleep. When a 
thorough examination was made, she is able to say that it hurts but also expresses 
pain by facial expressions, when the doctor examines her right flank.

 Case 2

Mrs. E is an 85-year-old woman, who was diagnosed with Alzheimer’s disease 
5 years ago. She suffered a stroke 1 year ago, which left her with a right-sided hemi-
paresis and aphasia. She is unable to walk and spends the day either in a well-chair 
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or in bed. She also suffers from osteoporosis and is treated with paracetamol 1 g × 4 
daily due to pain. Due to spasticity in the right side she receives baclofen 10 mg × 3 
daily but has been unable to tolerate higher doses due to sedation. The family physi-
cian visits the nursing home and notices that Mrs. E. is screaming. The staff informs 
him that over the past 2–3  weeks, she has been screaming a lot and been very 
aggressive and uncooperative during care. The staff think she may be in pain. A 
systematic evaluation of the patient is made. Due to her not being able to communi-
cate, an observational scale is used (in this case PAINAD), where she scores 4/10 (2 
points on vocalization due to “repeated troubling calling out,” 1 point on body lan-
guage due to being tense and 1 point on consolability due to intermittently being 
distracted by calming talking to her). She is transferred to her bed, and a new assess-
ment is made in order to investigate if this is related to movement. The score 
increases to 6 due to facial grimacing. A thorough clinical examination is made, 
which shows a small sacral pressure ulcer. There was also tenderness of the verte-
brae at L3 and L4. When moving her right-sided extremities, there was the stiffness 
of the right arm and upcoming contracture. During the examination mrs E. reacted 
with restlessness, resistance, and vocalization. It was suspected that pain was the 
cause of the vocalization and resistance to care as she was unable to express that she 
was in pain.

Mrs. E. had several reasons for experiencing pain, i.e., a new pressure ulcer, 
chronic pain due to osteoporosis and developing a contracture. Several non- 
pharmacological measures were instituted, such as physiotherapy for the contrac-
ture, an air madras in her bed, and special pillow in her wheelchair. Furthermore, the 
staff was made aware that the care and transfer caused pain and found alternate 
ways. An analgesic trial with morphine 10 mg × 3 daily was instituted as the patient 
already received paracetamol, and a follow-up 4 days later was arranged. When the 
physician consulted her 4 days later, he found that she was calmer but also sedated 
by morphine and spend most of the day sleeping. The dose of morphine was reduced 
to 5 mg half an hour before care twice daily, which she was able to tolerate without 
being sedated. A follow-up 1 week later was arranged. At the next consultation, the 
sacral pressure wound had almost heeled. The patient reacted with less resistance to 
care, but still had some calling out and had decreased to a 3/10 on PAINAD on 
transfer. A follow-up 3  weeks later was arranged, where the pressure ulcer was 
completely healed, and the contracture in the right arm improved. It was possible to 
discontinue the morphine. Mrs. E. still had episodes of calling out but did not 
resist care.

Note: in this case, the patient is unable to communicate, and an observational 
assessment of pain is made. The patient is found to have multiple potential causes 
of pain aside from potential chronic pain due to osteoporosis. She is also treated 
with baclofen due to spasticity, and due to the combined sedative load, she is only 
able to tolerate a small dose of morphine. When starting an analgesic, it is always 
important to arrange for a follow-up, where effect and side effects are evaluated, and 
a plan for discontinuation is made. It is also important to be aware of other centrally 
acting medication, such as antipsychotics, benzodiazepines, hypnotics, etc., which 
can increase sedation and make side effects unwarranted due to potential loss of 
function.
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 Introduction

Movement and cognition are the core functions of the nervous system, they are 
intricately integrated through large-scale networks. As a consequence, co- occurrence 
of motor and cognitive symptoms are common, encountered in many neurological 
diseases. Neurodegenerative disorders are slowly progressive entities, typically 
starting from a distinct area of the central nervous system and spreading to adjacent 
or inter-connected areas. Depending on the site of origin, motor symptoms can 
accompany cognitive impairment already at the onset of the disease or emerge as a 
result of progression of pathology in many neurodegenerative diseases.

Dementia disorders are among the leading causes of disability, especially in 
the elderly. One of the challenges in the management of dementia is the co-occur-
rence of cognitive impairment and motor symptoms (Table 10.1), which lead to 
increased disability and consequent institutionalization. Successful management 
of motor symptoms is critical to reduce disability and socioeconomic burden of 
dementias.

There are a variety of motor symptoms which may be seen during the course of 
the disease in different types of dementias (Table 10.2). These include both hypo- 
and hyper-kinetic symptoms such as parkinsonism, tremor, dystonia, chorea, myoc-
lonus, and various gait disorders. In this chapter, we will review pharmacological 

Table 10.1 Motor symptoms which may be associated with dementia

Motor symptom Definition
Tremor Oscillatory, typically rhythmic, and regular movement that affects one or 

more body parts
Bradykinesia Slowness of movement unrelated to weakness or spasticity
Akinesia Loss of movement unrelated to weakness or spasticity
Rigidity Increased muscle tone to passive motion which is present equally in all 

directions of the movement
Postural 
instability

Difficulty righting himself or herself after being pulled off balance

Dystonia Movements that tend to be sustained at the peak of the movement are usually 
twisting and frequently repetitive, and often progress to prolonged abnormal 
postures

Paratonia Resistance to passive movement of the limb
Myoclonus Sudden, brief, shock-like involuntary movements caused by muscular 

contractions (positive myoclonus) or inhibitions (negative myoclonus)
Chorea Involuntary, irregular, purposeless, non-rhythmic, abrupt, rapid, un-sustained 

movements
Ataxia Decomposition of movement flow due to breakdown of normal coordinated 

execution of a voluntary movement
Hemiparesis Weakness or inability to move one side of the body
Apraxia a higher-order motor deficit in executing or planning motor acts that cannot 

be explained by weakness, spasticity, rigidity, akinesia or sensory loss.
Alien limb Involuntary movements of an arm or leg which spontaneously moves to 

adopt odd postures beyond the control or understanding of the patient

Adapted from Fahn et al. [1]
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and non-pharmacological modalities used to treat such motor symptoms. In general, 
there is a lack of randomized controlled trials on the treatment of motor symptoms 
associated with dementia, in particular on non-pharmacological treatments.

 Management of Motor Symptoms in Alzheimer’s Disease

Alzheimer’s disease (AD) is the most common form of neurodegenerative disor-
ders. The proto-typical form of AD begins with gradually progressive worsening of 
memory. As the disease progresses, other cognitive symptoms and non-cognitive 
features including behavioural, autonomic, and motor symptoms emerge. There are 
also other initial presentation forms of the disease defined as “atypical AD”, includ-
ing presentations by visual-spatial, aphasic, behavioural, or apraxic symptoms. 
Although very rare, AD may begin with motor symptoms such as cerebellar ataxia 
or hemiparesis. Corticobasal syndrome (CBS) may constitute another presentation 
form of AD presenting with an asymmetrical akinetic-rigid syndrome and limb 
apraxia; dystonia, myoclonus, and alien limb may be seen in the course of the dis-
ease [2, 3]. In contrast to more subtle and later emerging motor symptoms associ-
ated with the typical amnestic form, CBS due to AD pathology is associated with 
substantial motor symptoms, including limb apraxia (90%), myoclonus (81%), and 
gait disorders (70%) [3].

In the typical, amnestic form of AD, gait disorders, and other movement disor-
ders emerge usually in the later stages of the disease. Motor symptoms in AD are 
significant and independent predictors of increased cost of care [4]. In a multi- centre 
study including 533 patients with AD at early stages, the presence of postural-gait 
impairment was associated with increased risk for institutionalization and mortality 
whereas the presence of tremor and bradykinesia was linked to increased risk for 
cognitive and functional decline [5].

There has been some confusion on defining the type of extrapyramidal symp-
toms seen in AD, in particular features of parkinsonism. Parkinsonian type rigidity 
has not been discriminated from paratonia in many studies. Unified Parkinson’s 
Disease Rating Scale (UPDRS), which has been used in many studies, may not be 
ideal for distinguishing parkinsonism from signs that may be mistaken for it such as 

Table 10.2 Dementia disorders associated with 
motor symptoms

Alzheimer’s disease
Dementia with Lewy bodies
Parkinson’s disease dementia
Vascular dementia
Normal pressure hydrocephalus
Frontotemporal dementia
Corticobasal degeneration
Progressive supranuclear palsy
Huntington disease
Multisystem atrophy

10 Management of Motor Symptoms in Dementia Disorders
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“gegenhalten”, and its use may lead to inaccurate results. The discrepancy in defini-
tions and methodology gave rise to highly variable rates of parkinsonism seen in AD 
patients ranging from 20 to 100% [6]. On average parkinsonism develops in approx-
imately 1/3 of AD patients and is associated with more severe functional impair-
ment. Most common parkinsonian features are rigidity, bradykinesia, and postural 
instability, resting tremor is relatively rare. Progression of parkinsonian signs except 
for tremor is twice as rapid in AD compared to Parkinson’s disease (PD) patients [7].

AD patients have an increased rate of falls ranging from 60 to 80%, twice as 
much as compared to their age-matched cognitively healthy peers. Risk factors for 
falls include severity of dementia, balance and gait problems, loss of vision, pres-
ence of depressive and autonomic symptoms, and use of medications including neu-
roleptics, hypnotics, and anxiolytics [8]. Falls may lead to serious medical 
consequences such as death, fractures, and hospitalization. Their aetiology should 
be evaluated carefully and necessary precautions should be taken.

Myoclonus is another movement disorder seen in AD patients. Its frequency 
increases gradually over time, younger-onset AD patients are more likely to develop 
myoclonus. In late-onset AD patients, myoclonus is a late feature; however, it may 
occur early in younger-onset patients, especially those carrying presenilin 1 
(PSEN1) mutations. Along with a variety of drugs used for the symptomatic treat-
ment of AD, both acetylcholine esterase inhibitors and memantine may induce 
myoclonic jerks in AD patients.

Paratonia, also named “gegenhalten”, is a common motor phenomenon in late- 
stage AD patients. It is characterized by resistance to passive movement of the limb. 
Unlike rigidity, where there is a constant resistance to passive movement, the speed 
of movement increases the amount of resistance in paratonia. It is not specific for 
AD and may be seen in other types of dementia, the presence of paratonia has been 
associated with a more rapid decline [9]. Since the treatment strategies differ, it is 
important to differentiate paratonia from rigidity.

The neuropathological substrate of gait disorder and extrapyramidal symptoms 
in AD is not well established. In a pathological study, it was suggested that neuronal 
loss in substantia nigra due to tau pathology may be the underlying cause of extra-
pyramidal symptoms [10]. Another study revealed that alpha-synuclein aggregation 
and hyperphosphorylated tau accumulation in substantia nigra were associated with 
extrapyramidal signs observed in AD [11].

 Pharmacological Treatment of Parkinsonism in AD

Although parkinsonism is a common feature in the course of the disease, there have 
been no randomized controlled clinical trials on pharmacological treatment of par-
kinsonism in AD. Levodopa may provide some benefits, although this needs to be 
confirmed and it has the potential to induce or worsen behavioural symptoms such 
as hallucinations. Dopamine agonists and anticholinergics carry a high risk to 
induce hallucinations and worsen cognitive functions, they should be avoided in AD 
patients. A small study with galantamine, an acetylcholinesterase inhibitor used in 
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the treatment of cognitive and behavioural symptoms of AD patients, suggested that 
it may also improve gait [12]. Donepezil was also reported to improve gait in early- 
stage AD patients in a small phase II trial [13]. Memantine, which is indicated for 
symptomatic treatment of AD, is an uncompetitive antagonist of N-methyl-d- 
aspartate receptor, also acts as a dopamine D2 receptor agonist. In a small study, 
improvement in stride time was observed in AD patients receiving memantine 
(20 mg/day) compared to patients receiving no treatment [14]. All these findings 
have been in small studies and need confirmation before these drugs can be consid-
ered for treatment of motor symptoms in AD.

 Non-pharmacological Treatment of Parkinsonism in AD

There has been an increasing interest in the relationship between exercise and cog-
nitive functions in AD. A systematic review, including six randomized clinical tri-
als, showed a positive effect of exercise on the rate of cognitive decline in AD [15]. 
There are few studies on the effect of exercise and physical therapy on motor signs 
in AD. A systematic review revealed a moderate effect of exercise on both activities 
of daily living and physical function, including gait, balance, agility, and strength in 
AD patients [16]. Home-based exercise programs using computerized game coun-
cils have also been reported to show improvements in balance [17].

 Treatment of Falls

The aetiology of falls in AD patients is heterogeneous, and treatment should target 
the underlying etiologic factors. In case falls are mainly related to parkinsonism, 
levodopa may be initiated empirically although evidence for its efficacy is lacking. 
In case autonomic dysfunction is the underlying factor, medications that may cause 
orthostatic hypotension such as antihypertensives, neuroleptics, anxiolytics, and 
drugs to treat prostate hypertrophy should be discontinued or their dose should be 
reduced. General principles to avoid orthostatic hypotension including increased 
intake of fluids and salt (provided there are no contraindications such as renal fail-
ure), sleeping with elevated head, abdominal compression and wearing anti-embolic 
stockings may be useful. In case these measures are not sufficient drugs such as 
midodrine, fludrocortisone, and pyridostigmine may be considered to increase 
standing blood pressure, but supine hypertension should be monitored.

 Treatment of Myoclonus

Myoclonus in AD is thought to be of cortical origin. Hence, anti-myoclonus drugs 
known to be effective against cortical myoclonus are first-line treatments. These 
drugs, however, may be associated with significant adverse events, including cogni-
tive worsening. Therefore, drug treatment should be considered only when 
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myoclonic jerks lead to severe disability or discomfort. Clonazepam, levetiracetam, 
and valproic acid are the most commonly used medications in AD patients; how-
ever, there are no controlled studies with these drugs in this population. Clonazepam 
should be initiated at low doses (0.5 mg) and gradually titrated up at 5–7 days inter-
vals if needed; doses up to 3 mg/day may be required [18]. The most common side 
effect is drowsiness, patients may fall because of its sedative effect. Levetiracetam, 
an anti-epileptic drug, should also be initiated at low doses (500 mg/day) and can be 
titrated up to 3000 mg/day as necessary. Drowsiness and behavioural changes may 
occur and should be monitored. Valproic acid is another option, the initial dose 
should be 250 mg/day, doses around 1000 mg/day are usually needed for sufficient 
response. Drug-induced parkinsonism and tremor should be monitored in this par-
ticularly vulnerable population. It is contraindicated in patients with hepatic failure, 
and it has the potential to interact with warfarin.

 Treatment of Paratonia in AD

No evidence-based treatment is available for managing paratonia in dementia 
patients. In a small study, botulinum toxin injections showed some beneficial effects, 
such as increasing the range of motion and reducing caregiver burden [19]. No data 
is available on the effect of benzodiazepines and baclofen, which are frequently 
used to treat spasticity and dystonia, other conditions associated with increased 
muscle tone. A 4-week randomized clinical study, including 101 dementia patients, 
assessed the effect of passive movement therapy for paratonia and found no benefit 
[20]. A small study reported that patients might benefit from supporting cush-
ions [21].

 Treatment of Motor Symptoms in Parkinson’s Disease 
Dementia and Dementia with Lewy Bodies

In contrast to AD, motor symptoms are initial symptoms and always present in 
patients with PD dementia (PDD) and they occur in the vast majority of patients 
with Dementia with Lewy Bodies (DLB), either at the onset or during the course of 
the disease. There are substantial similarities in the pathological and clinical fea-
tures of the two diseases, “one-year rule” has been proposed to differentiate these 
two conditions from each other: in case motor symptoms occur concomitantly with 
symptoms of dementia or ensue within 1 year of their onset the condition should be 
defined as DLB whereas it should be defined as PDD in case symptoms of dementia 
occur at least 1 year after the onset of motor symptoms.

In PDD patients, motor symptoms are generally more symmetrical with a pre-
dominance of bradykinesia, rigidity, and postural instability compared to non- 
demented PD patients. Tremor is less frequent or may disappear as dementia 
develops in those who initially had tremor [22]. Similar to PDD, an akinetic-rigid 
phenotype predominates also in patients with DLB, with bradykinesia, rigidity and 
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postural instability as core features. Tremor is less frequent, symptoms tend to be 
more symmetrical from the onset and during the course of the disease in contrast to 
the usual asymmetrical presentation of PD.  Falls are frequent in both DLB and 
PDD, they may be the most disabling symptom in some patients leading to severe 
injuries and institutionalization, recurrent falls is also a supportive diagnostic fea-
ture for DLB. Major risk factors associated with falls in DLB and PDD patients are 
the severity of parkinsonism and dementia and the presence of autonomic symp-
toms, especially orthostatic hypotension. Medications administered to treat psy-
chotic symptoms and REM sleep behaviour disorder such as neuroleptics and 
benzodiazepines may exacerbate orthostatic hypotension and can lead to falls. 
Approximately one-third of DLB patients develop myoclonus [23]. Myoclonus is 
usually located in the upper extremities and triggered by movement of the limbs or 
while maintaining a posture.

 Pharmacological Treatment of Parkinsonism in DLB and PDD

Half of patients with DLB might show a clinical response to antiparkinsonian drugs 
[24]. Levodopa is the drug of choice, it should be started at low doses and slowly 
titrated to the effective and tolerated doses. Levodopa may induce or aggravate hal-
lucinations and excessive daytime sleepiness which may be dose- limiting adverse 
effects and may render it difficult to attain effective doses. The magnitude of 
response to levodopa may differ across DLB patients. In a small study, Goldman 
et al. found a motor benefit (defined as >10% improvement over baseline in UPDRS 
Part III score) only in 1/3 of treated patients [25]. In another study including 24 
DLB patients, positive response to levodopa challenge test was observed in approxi-
mately half of the patients. Initial response to levodopa was similar to that seen in 
PD patients; response to treatment, however, significantly decreased in the first year 
of treatment [26]. All together the results suggested that half of DLB patients may 
respond reasonably well to levodopa for a limited time period. The gradual loss of 
response to levodopa may be due to the predominance of axial symptoms in the later 
stages, which are usually non-levodopa responsive. The magnitude of motor 
response to levodopa also seems diminish with time in patients with PDD.  In a 
study investigating response to levodopa in late-stage PD, Fabbri et  al. included 
patients with advanced PD where 70% of patients had also dementia. They found a 
weak response to a supra-maximal dose of levodopa [27]. Dopamine agonists, 
monoamine oxidase inhibitors and in particular anticholinergics carry a high risk to 
induce or worsen behavioural and cognitive symptoms; they should be avoided in 
patients with PDD or DLB. A Phase II study of zonisamide, a drug approved for 
treatment of PD in Japan, showed benefits on motor symptoms of DLB patients 
when combined with levodopa [28].

There is no data on the management of dyskinesias in PDD and DLB. Amantadine, 
a drug commonly used to treat dyskinesias in PD patients, has the potential to induce 
or worsen hallucinations and should be used with caution. Clozapine, an atypical 
antipsychotic which also has some anti-dyskinetic properties, may be considered in 
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patients with both psychosis and severe dyskinesias. It may cause sedation and 
needs regular blood tests to monitor neutropenia and agranulocytosis which may be 
life-threatening.

Cholinesterase inhibitors are commonly used in the treatment of PDD and 
DLB. Donepezil is approved for treatment of DLB in Japan, whereas rivastigmine 
is world-wide registered for treatment of mild-to-moderate PDD. In a meta- analysis, 
both medications were found to have no significant effects on motor symptoms of 
DLB or PDD, rivastigmine may have a potential to worsen tremor in PDD 
patients [29].

 Non-pharmacological Treatment of Parkinsonism in DLB and PDD

There is limited data on the effects of physical exercise in DLB patients. In a case 
report, stationary cycling (3 sessions/week for 8 weeks) resulted in an improvement 
of gait speed in a DLB patient [30]. In a small study, auditory rhythmical cueing was 
shown to improve gait in PD patients with cognitive impairment [31]. Evidence 
from studies conducted in PD patients suggests short- and long-term benefits of 
exercise. Hence, it seems reasonable to recommend exercise and physiotherapy to 
patients who have both dementia and parkinsonism including those with DLB 
and PDD.

 Treatment of Falls in DLB and PDD

The aetiology of falls in this patient population is heterogeneous, it is important 
to reveal the underlying cause in any given patient with repeated falls. A clas-
sification of falls in PD was proposed as follows: (a) transitional (involves a 
basic transition from one posture to another, e.g., sitting on a sofa), (b) com-
bined (involves everyday walking activities including stair climbing or com-
bined movements, e.g., carrying heavy objects), (c) advanced (involves a 
complex, high-risk motor activity, e.g., hill walking) [32]. This classification is 
useful to identify the nature of falls in order to recommend appropriate strate-
gies and exercises (e.g., strength or balance training in “transitional” type, neu-
rocognitive strategies for “combined” type). It is important to recognize 
orthostatic hypotension as a cause of falls as opposed to those due to symptoms 
of parkinsonism since the treatment approaches differ. There is substantial data 
supporting the benefits of physiotherapy, exercise, and dance in reducing the 
risk of falls and increasing mobility in PD patients [33]. It is, however, not 
established if these beneficial effects persist in PD patients with dementia or 
those with DLB.  Limited benefits of cognitive strategies such as dual-task, 
motor task, and complex motor task training to reduce risk of falling have been 
shown in cognitively healthy subjects and PD patients. However, none of these 
studies included DLB or PDD patients [34–37]. Although there is no evidence 
base, individualized exercise and physiotherapy programs fitted to the general, 
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physical and mental status of the patient can be recommended as good clinical 
practice.

 Treatment of Myoclonus in DLB and PDD

Myoclonic jerks seen in patients with DLB are similar to those observed in AD, and 
strategies for their pharmacological treatment are similar. A caveat is the potential 
risk for worsening of parkinsonism with valproate in patients with DLB and PDD, 
treatment with levetiracetam or clonazepam should be preferred in this patient 
population.

 Treatment of Motor Symptoms in Vascular Dementia

Vascular dementia (VaD) is a common form of dementia in which, vascular pathol-
ogy of various origins is responsible for cognitive, motor, and autonomic symp-
toms. VaD is not a single disease, it spans a group of syndromes due to varying 
vascular mechanisms. As an umbrella term, vascular cognitive impairment (VCI) 
refers to the entire spectrum of cognitive disorders associated with vascular 
pathology.

In contrast to AD, motor symptoms are usually present in the early stages of 
VCI. As is the case for the definition of VCI, “vascular parkinsonism” is also a 
broad term that encompasses motor features of VCI, such as gait disorders, lower 
body predominant rigidity and bradykinesia, postural instability, freezing of gait, 
and pyramidal signs. Apart from usually symmetrical lower body parkinsonism, 
PSP-like syndrome or unilateral parkinsonism may rarely be seen in patients 
with VCI.

Recently, definition and classification of vascular parkinsonism (VaP) have been 
proposed by a panel of experts [38]. Acute or subacute presentation of parkinsonism 
due to vascular pathologies in brainstem or nigrostriatal pathways are defined as 
“acute/subacute post-stroke VaP” which is usually asymmetric and responsive to 
dopaminergic drugs. The “insidious onset VaP” is the most common subtype pre-
senting with progressive parkinsonism together with pyramidal, cerebellar, pseudo-
bulbar, cognitive, and urinary symptoms. Response to dopaminergic treatment in 
the insidious onset VaP subtype is usually poor. The “mixed type VaP” is defined as 
a clinical syndrome when cerebrovascular disease overlaps with neurodegenerative 
parkinsonism.

Neuroimaging is essential to demonstrate vascular changes to support the diag-
nosis of VaP. However, it should be kept in mind that concomitant vascular changes 
are frequent also in many neurodegenerative diseases, including Parkinson’s dis-
ease. Severity of white-matter lesions in MRI was shown to be associated with 
higher UPDRS scores in VaP patients. In some instances, functional imaging with 
dopamine transporter ligands may help to differentiate VaP from PD by showing 
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normal dopaminergic activity in the basal ganglia of VaD patients provided that 
vascular lesions do not directly involve the striatum.

Neuropathology of VaP due to small-vessel disease involves perivascular pallor, 
gliosis, hyaline thickening, and widening of perivascular spaces in the subcortical 
white-matter, basal ganglia, and brainstem [39].

 Pharmacological Treatment of Vascular Parkinsonism

The first step should be to identify and reduce the risk for further vascular damage 
in order to avoid progression of motor impairment; hence all vascular risk factors 
should be controlled as much as possible. Changes in lifestyle with pharmacologi-
cal treatment of hypertension, diabetes mellitus, hyperlipidemia, and following the 
general guidelines for management of cerebrovascular disease have the potential to 
reduce the rate of progression of motor symptoms as well as dementia. Nevertheless, 
there have been no clinical trials that investigate effects of primary or secondary 
prevention strategies on the severity and progression of motor symptoms of VaD.

For symptomatic treatment, there is limited evidence to support the use of dopa-
minergic drugs. Levodopa has been reported to be the most beneficial dopaminergic 
agent in the treatment of motor symptoms of VaP. A study investigating the effect of 
levodopa in 17 pathologically confirmed vascular parkinsonism cases, a good 
response to levodopa was observed in 12 patients [39]. On contrary, many other 
studies showed limited response to levodopa in VaP patients. In a meta-analysis 
including 17 studies, rate of response to levodopa was 0.304 (95% CI of 0.230–0.388), 
indicating a low response rate [40]. In four of the studies included in the meta- 
analysis, UPDRS was used to measure the effect of levodopa on motor symptoms, 
the reduction in motor score ranged from 5.8 to 22.25% [41–44]. Two studies com-
pared levodopa response in VaP versus PD patients and found a relatively low 
reduction in the UPDRS scores in VaP patients (5.9–18.7%) as opposed to substan-
tial improvement in PD patients (31.6–64.65%) [42, 43]. There is evidence to sug-
gest that VaP patients with nigrostriatal lesions are more likely to respond to 
levodopa compared to VaP patients without nigrostriatal lesions. In clinical practice, 
patients with vascular parkinsonism should receive levodopa in sufficiently high 
doses, and the treatment should be continued for a sufficient period of time to 
observe the response; higher doses as compared to those used in PD patients may be 
required. No data is available on the efficacy of dopamine agonists and monoamine 
oxidase inhibitors on the treatment of motor symptoms in VaP. An open-label study 
including 94 VaP and 92 PD patients suggested that vitamin D may have potential 
to decrease the rate of falls in patients with VaP by increasing muscle strength; no 
change in symptoms of parkinsonism was observed [45]. In a trial with 40 patients, 
drainage of cerebrospinal fluid was associated with improvement of gait in 15 
patients with a mean duration of 2.4 ± 1.2 months [46]. In a small study, 5 Hz rTMS 
treatment was associated with a decrease in UPDRS motor scores [47]; a study with 
25 Hz stimulation of supplementary motor cortex in VaP patients is in progress.
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There are no controlled studies evaluating the effect of non-pharmacological 
approaches including rehabilitation or physiotherapy. Empirically, gait may benefit 
from conventional rehabilitation, and behavioural therapy may alleviate the fear of 
falling, these may be recommended as good clinical practice. Vascular dementia 
patients usually have primary motor symptoms such as hemiparesis, dysarthria or 
dysphagia which may benefit from stroke rehabilitation. Gastrostomy and enteral 
feeding should be considered in patients with severe dysphagia.

 Management of Motor Symptoms in Frontotemporal Dementia

Frontotemporal dementia (FTD) is a syndrome characterized by progressive behav-
ioural changes, executive dysfunction, and impairment in language functions, due 
to neuronal loss in frontal and temporal cortices and striatum, caused by various 
neurodegenerative disorders [48]. It is the leading cause of dementia before the age 
of 65 with an overall prevalence ranging from 3 to 26% [49]. Although the majority 
of cases are sporadic, a family history of dementia, motor neuron disease (MND) or 
parkinsonism are reported in up to 40% of cases; a clear autosomal dominant his-
tory accounts for 10% of cases [50]. Hexanucleotide (GGGGCC) expansions (>30 
repeats) in the C9orf72 gene on chromosome 9, mutations in microtubule- associated 
protein tau, and progranulin genes are the most common (about 60% of all cases) 
genetic causes of familial FTD and may be associated with parkinsonism or MND 
[51, 52].

Based on the leading clinical features, three main subtypes have been defined 
including behavioural variant FTD, and two forms of primary progressive aphasia 
(PPA), i.e. semantic and non-fluent variants [53]. Behavioural variant FTD (bvFTD), 
the most common phenotype, manifests with progressive behavioural problems, 
inappropriate social conduct and executive dysfunction [54]. Semantic variant PPA 
(svPPA) is characterized by gradual loss of semantic knowledge impairing word 
comprehension. Non-fluent/agrammatic variant PPA presents with inability to plan 
and programme the motor aspects of speech and sentence construction [55].

A number of motor symptoms may accompany FTD, occurring usually in the 
later stages of the disease. These include hypokinetic movement disorders such as 
parkinsonism, impairment of eye movements, features of CBS as well as hyperki-
netic movement disorders such as motor and vocal stereotypies, dystonia, chorea, 
orofacial dyskinesias, and myoclonus [56]. Although presynaptic dopaminergic 
dysfunction is involved in the development of parkinsonism, evidence suggests that 
postsynaptic dopaminergic dysfunction in the striatum may also play a role in the 
pathogenesis [57, 58].

MND or atypical parkinsonism may accompany both familial and sporadic forms 
of the disease [59–61]. Mild features of motor neuron disease can occur in up to 
40% of FTD patients, 12.5% of patients with bvFTD develop MND with typical 
signs including upper and lower motor neuron symptoms, dysarthria, dysphagia, 
and pseudobulbar affect [62]. Epidemiological studies suggest that parkinsonism 
occurs in up to 50% of FTD patients, predominantly in bvFTD, rarely in svPPA, it 
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may also be associated with MND [54, 63–65]. Parkinsonism may be an initial 
feature of FTD, it can also emerge during the course of the disease [60, 61]. Atypical 
parkinsonism with symmetrical, axial akinetic-rigid syndrome, absence of tremor, 
and poor response to levodopa (including progressive supranuclear palsy pheno-
type) are the common features in several types of FTD, whereas asymmetrical par-
kinsonism and dystonia are the leading features in CBS phenotype [61, 66]. The 
most common hyperkinetic movement disorders in FTD are motor and vocal stereo-
typies, which have been observed in up to 78% of patients with autopsy-proven 
FTD. Chorea, orofacial dyskinesias, myoclonus, and dystonia are other hyperki-
netic movements observed in some patients with FTD.

There are no randomized clinical trials on the efficacy of dopaminergic treatment 
for parkinsonism in FTD. Empirically a trial of levodopa up to 1000 mg/day can be 
given. Adverse effects such as nausea, hypotension, and psychosis may limit dose 
escalation. Typical neuroleptics should be avoided for the management of behav-
ioural symptoms such as psychosis, quetiapine or clozapine may be considered with 
appropriate monitoring. Selective serotonin reuptake inhibitors may be considered 
for the management of stereotypies. In an open-label study fluvoxamine showed 
improvement in stereotypical behaviour in bvFTD and PPA patients [67]. 
Tetrabenazine (75 mg/day) has also been used in the management of stereotypies 
with some improvement [68]. Clonazepam may be used for the treatment of myoc-
lonus [69]. Riluzole (100 mg/day) the only Food and Drug Administration (FDA) 
and European Medicines Agency (EMA)-approved treatment for MND [70] can be 
prescribed in FTD patients with motor neuron disease. Physical therapy with gait 
and balance training might be used to prevent falls and to decrease mortality [71]. 
Dysphagia is a common symptom of MND. Initial management approach should be 
modification of food and fluid consistency in patients with mild dysphagia. Liquids 
can be thickened and solid foods may be pureed, diced, or chopped. Gastrostomy 
and enteral tube feeding should be considered in more advanced patients to reduce 
the risk of aspiration pneumonia. There is, however, limited data to suggest that 
PEG placement is associated with prolonged survival [72].

 Management of Motor Symptoms 
in Corticobasal Degeneration

Corticobasal Degeneration (CBD) is a neurodegenerative disease associated with 
abnormal aggregates of 4-repeat tau (4R-tau) protein. It is characterized by gener-
ally asymmetric movement disorders (levodopa non-responsive parkinsonism, dys-
tonia, abnormal gait, and myoclonus) combined with partly lateralized symptoms of 
higher cortical dysfunction such as apraxia, alien limb phenomenon, cortical sen-
sory loss, cognitive impairment, behavioural changes, and aphasia [73, 74].

Pathology confirmed studies have revealed that diverse clinical presentations are 
associated with CBD [73]. Conversely, different pathologies such as AD, FTD, pro-
gressive supranuclear palsy (PSP), DLB, and Creutzfeldt- Jakob disease might lead 
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to clinical features of classical CBD which is termed as corticobasal syndrome 
(CBS) [75]. It is estimated that 50% of CBS cases have CBD pathology [76].

There is currently no medication approved for the treatment of CBD. Drugs used 
for treatment are based on experience in other disorders or on non-randomized his-
torical controls, case series, or expert opinions.

Clinicopathological series revealed that limb rigidity and bradykinesia were the 
most common motor findings in CBD [73]. Although levodopa response in parkin-
sonism is considered to be insufficient and excellent/sustained response is an exclu-
sion criterium, it should be tried especially for bradykinesia and rigidity. Where 
present, benefits are often mild to moderate and transient [73]. Kompoliti et  al. 
reviewed 147 CBS patients (7 were autopsy proven) and found clinical improve-
ment with dopaminergic drugs in 24% of cases, 71% had no improvement [77]. 
Levodopa was introduced in 87% of all cases and 26% demonstrated modest 
response (median daily dosage 300  mg, range 100–2000  mg). Bradykinesia and 
rigidity were the best improved symptoms with levodopa. Dopamine agonists, sele-
giline, and amantadine were tried in limited number of cases (6–13%) and the 
response was worse than levodopa. Five percent of the patients experienced drug- 
associated worsening of parkinsonian features, dystonia, myoclonus, or gait dys-
function. Anticholinergics and benzodiazepines have been tried and found to be 
usually ineffective. Dyskinesias did not occur with dopaminergic drugs in this 
series, there are, however, few pathologically confirmed CBD cases who developed 
levodopa induced dyskinesias [78, 79].

Although dystonia was reported in up to 83% in clinical series and considered as 
one of the classical features of CBS, pathologically confirmed studies revealed that 
it was present only in 38% of CBD cases [80]. In the majority of cases presented 
with a corticobasal syndrome, dystonia occurred earlier (in the first 2 years from 
disease onset), mostly affecting the upper limb. In other phenotypes with cognitive 
presentations, dystonia tended to appear later and to affect the cervical region and 
face [80]. In the PSP phenotype blepharospasm and axial dystonia were the most 
frequent presentations. Generalized dystonia or hemidystonia may occur during the 
course of the disease [81, 82]. Dopaminergic agents, amantadine, anticholinergics, 
benzodiazepines, muscle relaxants (e.g., baclofen), and intramuscular botulinum 
toxin injections have been tried for the management of dystonia in CBD. Except for 
botulinum toxin injections, these medications were rarely effective [77, 80, 83]. 
Botulinum toxin can be useful for pain and hygiene problems due to contractures 
associated with dystonia. Deep brain stimulation is not recommended for patients 
with CBD [84].

Myoclonus is one of the common symptoms of CBD. The frequency in patho-
logical series is 27–52% [73, 80]. Myoclonus is usually focal and considered to be 
of cortical origin. It can present as cortical reflex myoclonus, stimulus-sensitive 
myoclonus or action myoclonus. It is usually localized in the upper extremities, but 
can also be present in the face [79, 85, 86]. Low-amplitude action myoclonus may 
resemble tremor. A clinicopathological study revealed that myoclonus is more com-
mon in CBD-mimics [87]. Benzodiazepines (particularly clonazepam), 
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antiepileptics (levetiracetam, gabapentin, valproic acid), piracetam, and neurolep-
tics have been tried with variable results [77].

The role of exercise in CBD is not well studied. Nevertheless, regular exercise 
and appropriate physiotherapy may be recommended as good clinical practice in 
CBD patients with parkinsonism or gait problems [88, 89].

 Management of Motor Symptoms in Progressive 
Supranuclear Palsy

PSP is a tauopathy characterized by parkinsonism, vertical gaze palsy, early pos-
tural instability with falls, dysarthria, dysphagia, and a dysexecutive type dementia 
[90, 91]. The phenotype of parkinsonism is usually a symmetrical, akinetic-rigid 
form with prominent postural imbalance; tremor is rare. Unprovoked falls are the 
most significant problem and the main cause of disability, prominent dysphagia, and 
dysarthria develop in almost all patients.

For treatment of parkinsonism, levodopa is the first drug of choice. While excel-
lent or sustained response to levodopa has previously been a mandatory exclusion 
criterion, a subtype of PSP defined as PSP-Parkinson has been recognized, such 
patients may have clear benefit from levodopa, substantially more so as compared 
to other phenotypes of PSP [92], hence a clear response to levodopa is no longer an 
exclusion criterion for PSP. Although the evidence base for benefits of levodopa 
treatment is weak, due to lack of better options up to 1500 mg daily doses are com-
monly administered [83, 93–96]. There are a few uncontrolled studies which 
assessed the efficacy of dopamine agonists and which found no or limited benefits 
[83, 93, 94, 95, 97]. Monoamine oxidase B inhibitors have also failed to show any 
beneficial effect [83, 93, 95]. The N-methyl-d- aspartate-antagonist amantadine up 
to 600 mg/day has been reported to be of variable benefit in retrospective series [83, 
95]. Botulinum toxin injections can be used for focal dystonias including apraxia of 
eyelid opening with variable success [96]. A study which assessed effects of deep 
brain stimulation in the pedunculopontine nucleus in eight PSP-RS patients did not 
show any benefits, there was no difference between on-stimulation and off- stimula-
tion at 6 and 12-month follow-up [98].

Drugs used for the treatment of motor symptoms may lead to various adverse 
effects. Cognitive and behavioural symptoms may be exacerbated by medication 
used to treat movement disorders and other symptoms of PSP. Levodopa can cause 
orthostatic hypotension, hallucinations, delusions, gastrointestinal complaints, and 
dizziness, amantadine can lead to insomnia, confusion, hallucinations, postural 
hypotension, anxiety, anorexia, and livedo reticularis [99].

The effect of physiotherapy on motor symptoms has been investigated in a few 
studies. A randomized controlled study showed that physical exercise may improve 
balance and gait and reduce falls, the magnitude and duration of effects were, how-
ever, limited [100]. Effects of structured physical exercises in patients with advanced 
PSP are not known. In a systematic review, weight-supported treadmill training, 
music-cued movement rehabilitation, and robotic-assisted gait training were 
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reported to be beneficial in early PSP [101]. Eyeglasses with bifocal or prismatic 
lenses may help to look downwards without moving eyes in patients with downward 
gaze palsy [102]. As pharmacological treatments are of limited benefit in most 
patients, supportive measures including gait and balance exercises as well as mea-
sures to improve dysphagia are important.

 Management of Motor Symptoms in Huntington’s Disease

Huntington’s disease (HD) is an autosomal dominant neurodegenerative disorder 
caused by an expanded cytosine-adenine-guanine trinucleotide repeat in the hun-
tingtin gene on chromosome 4 which encodes the huntingtin protein. Although 
medium spiny neurons of the striatum are particularly vulnerable to mutant hunting-
tin induced pathology, the disease affects the whole brain and body [103]. Clinically, 
Huntington’s disease is characterized by motor symptoms, cognitive impairment, 
and psychiatric disturbances [103, 104]. Manifest HD is diagnosed in genetically 
confirmed or at-risk individuals with “unequivocal presence of an otherwise unex-
plained extrapyramidal movement disorder such as chorea, bradykinesia or rigidity” 
that indicates 99% diagnostic confidence for HD [105, 106]. Slow saccades and 
cognitive dysfunction are usually supportive findings for HD [103].

Two main components of motor disorder in HD are involuntary movements (cho-
rea) and impaired voluntary movements (bradykinesia and incoordination). While 
chorea is common in adult-onset cases, bradykinesia is more common in juvenile 
onset patients in earlier phases of the disease [107, 108]. Bradykinesia, dystonia, 
and parkinsonism are more prominent features in Juvenile HD (JHD), and chorea 
may not be seen during the whole course of the disease. Myoclonus and epileptic 
seizures are also reported in half of the JHD patients. In adult-onset HD, chorea 
often decreases during the course of the disease whereas bradykinesia, dystonia, 
and rigidity begin to predominate and predict functional disability [103, 109, 110]. 
Dysarthria and dysphagia usually appear at the later stages of the disease.

Chorea is thought to be a result of imbalance between glutamate and dopamine 
activity in basal ganglia. Treatment for chorea is based on dopamine depletion or 
dopamine receptor blockade [111, 112]. Tetrabenazine, a synaptic vesicular amine 
transporter inhibitor 2 (VMAT2) depletes dopamine and has been licensed by the 
US FDA for the treatment of chorea in HD. The initial dose is 12.5 mg/day, titration 
should be done slowly by weekly intervals of 12.5 mg/day to identify dose that 
reduces chorea and is tolerated, maximum dose is 100 mg/day. The main and dose- 
limiting adverse events have been reported to be sedation, akathisia, parkinsonism, 
depression, and suicide attempt [113]. However, recent studies reported that use of 
Tetrabenazine is not associated with increased risk of suicide [114, 115]. 
Deutetrabenazine, recently approved by FDA, is a novel Vesicular Amine Transporter 
Inhibitor 2 inhibitor with prolonged active metabolite half-lives and has a favour-
able tolerability profile with lower adverse effect rates than tetrabenazine [116, 
117]. The most common adverse events with deutetrabenazine include somnolence, 
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insomnia, headache, diarrhoea, and akathisia which are usually mild to moder-
ate [118].

Chorea is also treated with typical or atypical neuroleptics (dopamine receptor 
blockers). These are, however, associated with potentially serious adverse effects 
such as parkinsonism, imbalance, akathisia, neuroleptic malignant syndrome, acute 
dystonic reactions, tardive dyskinesia, blunting of affect, and generalized apathy. 
Since parkinsonism dominates in the later stages of the adult-onset disease, use of 
neuroleptics requires caution. Neuroleptic drugs may be preferred in the treatment 
of chorea when accompanied with psychiatric symptoms. Tiapride (in Europe), 
olanzapine, and risperidone are preferred as the first-line treatment of chorea, in 
addition to Vesicular Amine Transporter Inhibitor 2 inhibitors [119]. Considering 
the glutamate arm of chorea pathophysiology, inhibitors of glutamate transmission 
(riluzole 200 mg/day, amantadine 400 mg/day) have also been tried. Although they 
are recommended in the 2011 AAN evidence-based guidelines, their use is contro-
versial [120, 121].

Dopaminergic drugs, such as levodopa and dopamine agonists can be used to 
treat rigidity and bradykinesia [122]. They may be used in selected cases of JHD or 
in the late stages of the adult-onset disease, where hypokinetic symptoms are more 
prominent. They should be avoided in early stages of adult forms or late stages of 
JHD where chorea is more prominent. Based on limited data, non-invasive stimula-
tion with transcranial magnetic stimulation to supplementary motor and primary 
motor area may be effective for chorea, depression, and cognitive functions; these 
effects, however, need to be confirmed in larger studies [123–125]. Deep brain stim-
ulation of pallidum may be effective in the treatment of medically resistant chorea. 
It does not, however, seem to improve daily living activities, current data are lim-
ited, there are challenges such as severe pallidal atrophy, clinical variety in different 
stages of the disease and coexisting problems [125]. Baclofen, benzodiazepines, 
and botulinum toxin injections can be used to treat dystonia.

Physiotherapy should be part of the management of motor symptoms, recom-
mendations have been published to guide physical therapy [126]. Aerobic exercise, 
resistance training, and supervised gait training are recommended to improve fit-
ness, motor function, and gait with grade A evidence. It has been suggested that 
these approaches also improve balance although they do not reduce the frequency 
of falls. Inspiratory and expiratory training may be beneficial to improve respiratory 
functions. Educating caregivers on the value of these exercises may lead to a higher 
rate of engagement in training and integrating these into daily life.

 Treatment of Motor Symptoms in Multisystem Atrophy

Multisystem atrophy (MSA) is a neurodegenerative disease associated with abnor-
mal aggregates of fibrillary α-synuclein protein in both glia and neurons [127, 128]. 
Depending on the predominant clinical features, the disease is sub-classified as 
MSA-parkinsonism and MSA-cerebellar. Dementia was considered as a non-sup-
porting feature of MSA clinical criteria, however, emerging evidence demonstrated 
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that approximately 30% of patients with MSA develop mild cognitive impairment. 
Cognitive decline sufficient to justify a diagnosis of dementia may be found in some 
patients with advanced stages of MSA [129, 130].

Response of parkinsonism to levodopa is variable and limited. In pathologically 
confirmed series, 30–70% of patients with MSA had an initial good response to 
levodopa [131–135]. In order to fully evaluate therapeutic response patients should 
be given up to a maximum dose of 1.5 g per day for at least 3 months [136]. One 
should be cautioned that levodopa may induce psychotic symptoms and worsening 
of orthostatic hypotension in the absence of any motor benefit. In a minority of 
patients with levodopa responsiveness, dyskinesia can develop, mostly at the cra-
niocervical region and even after short-term use [137]. There are no controlled stud-
ies on the efficacy of dopamine agonists in MSA, in a retrospective study only 10% 
of patients had benefit with dopamine agonists [133]. Dopamine agonists also have 
a higher rate of side effects, especially worsening of orthostatic hypotension [138, 
139], they are not recommended as first-line treatment.  A retrospective case study 
revealed good response to amantadine in 15% of patients. A small, placebo- 
controlled study, however, failed to demonstrate any efficacy of amantadine in 
patients with MSA [140]. There is no evidence supporting the benefits of entaca-
pone and Monoamine oxidase inhibitors in MSA [141, 142]. Because of limited 
experience suggesting poor outcome, and the possibility of harmful effects, DBS is 
not recommended in patients with MSA [143–145].

Although there are no randomized controlled studies, available data suggests that 
medical rehabilitation may improve balance, motor impairment, functional capac-
ity, and reduce falls [146, 147].

 Case Presentation

A 74-year-old female was referred to Memory Clinic for gradually progressive for-
getfulness during the past 3 years with a rapid worsening in the last 3 months. Her 
memory problems included repeating questions, inability to recall new events, and 
recent conversations. She had trouble finding her way in familiar environments 
which had developed over the last 1  year, she became more apathetic and had 
increasingly more difficulty understanding complex sentences. Her movements 
became slower and resting tremor emerged on the right hand in the past few years. 
Her cognitive and motor performance fluctuated within the day as well as from 
today. Her past medical history was conspicuous for paranoid delusions for more 
than 30 years without hallucinations. There was no history of REM sleep behaviour 
or autonomic dysfunction. On admission she was receiving rivastigmine patch 
4.6  mg/day, pimozide 4  mg/day for delusions, and trihexyphenidyl 4  mg/day as 
prophylaxis against extrapyramidal side effects. Her neurological examination 
revealed a right-sided resting tremor, mild-to-moderate rigidity, and bradykinesia, 
her gait was slow with short stride length and stooped posture. Mini mental state 
examination score was 19/30, her neuropsychological exam revealed deficits in 
memory (both encoding and retrieval), attention, executive, and visuo-spatial 
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functions. Cranial MRI revealed mild bilateral hippocampal and parietal atrophy. 
Differential diagnosis included Dementia with Lewy Bodies versus Alzheimer dis-
ease with secondary parkinsonism due to pimozide and aggravated cognitive impair-
ment due to adverse effects of anticholinergic medication. Pimozide and 
trihexyphenidyl were discontinued, rivastigmine patch was increased to 9.6 mg/day. 
Her motor and cognitive symptoms improved within a month, mini-mental state 
examination score increased to 24/30, both gait and bradykinesia improved, but a 
slight resting tremor on the right hand as well as mild bradykinesia-rigidity 
remained. A treatment with L-dopa 300 mg/day was initiated upon which her tremor 
and bradykinesia further improved. Our final diagnosis was Alzheimer disease with 
concomitant Lewy-body pathology as well as drug-induced worsening of motor and 
cognitive symptoms.
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PET Positron emission tomography
PSG Polysomnography
RAVLT Rey Auditory Verbal Learning Test
RBD Rapid eye movement sleep behaviour disorder
RLS Restless leg syndrome
RSBSQ REM Sleep Behavior Disorder Screening Questionnaire
SA Sleep apnoea
TST Total sleep time

 Introduction

Refreshing and sufficient sleep are a prerequisite for well-being, daytime function-
ing and cognitive performance at any age. Furthermore, disturbed sleep can lead to 
a reduction in quality of life, depressed mood and cognitive impairment. Sleep dis-
turbances are common in people who are elderly, suggesting that sleep is affected 
by ageing itself. Additionally, neurodegeneration causes a breakdown in the neuro-
nal networks that control sleep function. Therefore, disturbed sleep may also be a 
sequela of dementia. However, epidemiological evidence suggests that the relation-
ship appears to be mutual. Sleep research has shown that sleep disorders may (1) 
increase the risk of dementia, (2) deteriorate the course of dementia, (3) have symp-
toms similar to dementia, (4) be an early marker of dementia. It is therefore essen-
tial to search for and recognise sleep disorders in patients with dementia, to establish 
differential diagnoses and initiate treatment for these and other comorbid conditions 
to positively influence the course of dementia.

These issues are of pivotal importance since sleep disorders are potentially modi-
fiable [1].

Sleep disorders encompass a variety of disorders like insomnia, sleep disordered 
breathing, restless leg syndrome (RLS), hypersomnia, circadian rhythm disorders 
and rapid eye movement (REM) sleep behavior disorder (RBD) (Table 11.1). Since 
treatment differs according to the type of sleep disorder a careful evaluation of sleep 
is mandatory before any treatment is initiated [2].

The aim of treating sleep disorders is (1) the prevention of cognitive decline and 
development of dementia in older subjects without dementia and (2) to mitigate 
sleep-related symptoms and suffering in patients with dementia and their caregivers.

 Regulation of Sleep and Wakefulness

Sleep and wakefulness result from an interaction between several nuclei and neuro-
nal networks located in the brain stem, the basal ganglia and the forebrain. 
Furthermore, various neurotransmitters, molecular and genetic factors, and input 
from the organism and the environment have an impact on sleep regulation. This 
complex interaction generates circadian rhythmicity and electrical brain activity 
that define different stages, like wakefulness, REM sleep and three non-REM sleep 
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stages N1, N2 (light sleep) and N3 (deep slow-wave sleep). More specifically, cir-
cadian and homeostatic processes generate the sleep-wake cycle. The nucleus 
suprachiasmaticus is the central generator of the circadian rhythms that regulate the 
interactions of the “clock genes” (e.g. PER1/2/3, CRY1/2, BMAL1, CLOCK). 

Table 11.1 Classification according to the International Classification of Sleep Disorders and 
core symptoms of relevant sleep disorders

Classification Sleep disorder Core symptoms
Insomnia Insomnia

   – Acute
   – Chronic

Difficulties initiating or maintaining sleep 
more than 2–3 times per week
   – Acute <3 months
   – Chronic >3 months

Sleep-related 
breathing disorders

Obstructive/central 
sleep apnoea

Apnoeas and hypopneas caused by partial or 
complete collapse of the upper airways; in 
central apnoea there is a lack of respiratory 
airflow despite open upper airways

Hypersomnias of 
central origin

Narcolepsy Excessive daytime sleepiness (>3 months), 
cataplexy, hypnagogic/hypnopompic 
hallucinations, sleep paralysis, fragmented 
night sleep

Idiopathic hypersomnia Nocturnal sleep >10 h, excessive daytime 
sleepiness

Kleine–Levin 
syndrome

Episodes of hypersomnia with changes in 
personality, eating and sometimes sexual 
behaviour

Circadian sleep-wake 
rhythm disorders (all 
>3 months)

Sleep-phase advance 
syndrome

Advanced sleep times, normal sleep 
structure

Sleep-phase delay 
syndrome

Delayed sleep time, normal sleep structure

Non-24-h syndrome Misalignment with the 24-h dark-light cycle
Parasomnias Non-rapid eye 

movement parasomnia, 
sleepwalking, night 
terror

Emerging from slow-wave sleep, dissociated 
behaviour, screaming with partial or 
complete amnesia, inappropriate 
responsiveness

Rapid eye movement 
parasomnias
Rapid eye movement 
sleep behaviour 
disorder

Complex motor behaviours during rapid eye 
movement sleep, dream enactment

Nightmare disorder Awakening from dysphoric dreams
Isolated sleep paralysis Inability to move the complete body upon 

awakening
Sleep-related 
movement disorders

Restless leg syndrome Sensory misperception of the limbs with the 
urge to move the limbs occurring 
predominantly at nighttime

Sleep disorders in 
neurological diseases

Fatal familial insomnia
Sleep-related epilepsy
Sleep-related 
headaches

Prion disease, insomnia and complete 
breakdown of sleep-wake structure
Epilepsy at sleep onset, offset or during 
sleep
Headaches at sleep onset, offset or during 
sleep
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Altered circadian rhythmicity, which depends on behaviour, light exposure, age and 
genetic disposition, can induce circadian rhythm sleep disorders. The circadian 
rhythm is best measured by plasma melatonin, cortisol levels and core body tem-
perature over time.

The hypothalamic sleep-wake switch is a widely accepted model that relies on 
the evidence that sleep-promoting neurons of the ventral lateral preoptic nucleus 
and wake-promoting neurons in the monoaminergic cell groups inhibit each other. 
The lateral hypothalamus contains the neuropeptide orexin (synonymous with 
hypocretin), which projects to almost the entire brain and stabilises this switch. The 
firing of orexin neurons stimulates awakening and the classic arousal neurons of the 
brain (histamine, serotonin and noradrenaline neurons).

The pathophysiology of frequently occurring RBD (e.g. in Lewy body disease 
(LBD)) is not yet fully understood. Intermittent release of glutamate activates non- 
N- methyl-D-aspartate receptors and excites motoneurons, causing muscle twitches 
in normal REM sleep. Glutamatergic neurons, especially in the subcoeruleus 
nucleus, are active during REM sleep and project to the ventromedial medulla and 
to the spinal cord, whereas gamma aminobutyric acid and glycine neurons inhibit 
motoneurons leading to REM sleep with atonia. Animal models have shown that 
lesions in the brainstem nuclei, specifically the subcoeruleus nucleus, cause a REM 
sleep behavioural phenotype with increased muscle tone and abnormal excessive 
motor activities, resembling the dream-like behaviours of RBD.

The sleep stages show a regular sequence that starts with light sleep (N1 and N2), 
followed by deep sleep (N3) and that terminates with REM sleep. This type of 
sequence is called a sleep cycle, which lasts 60–90 min. The number of sleep cycles 
is age-dependent and comprises three to five cycles. As the night proceeds, the 
amount of deep sleep diminishes and the amount of REM sleep increases.

Figure 11.1 contains a hypnogram showing a sequence of nocturnal electrical 
brain activity or macrostructure of sleep.

Deep sleep (N3) is presumed to be responsible for consolidation of declarative 
memory, REM sleep for procedural and emotional memory. Animal experiments 
indicate that information accumulated throughout the day is replayed during the 
night. Slow-wave oscillation generated in cortical areas coordinates the replay in the 
hippocampus (sharp wave/ripple activity) and plasticity-promoting spindle activity 
in the thalamus [3, 4]. The reduction of NREM sleep, especially reduced slow-wave 

Sleep-cycle

REM-sleep

Wake

Stage N1

Stage N2

Stage N3

1 2 3 4Fig. 11.1 Hypnogram of a 
healthy adult. (see 
Appendix Fig. 1). 1–4: 
quartiles of the time spent 
in sleep. REM: rapid eye 
movement; stage N1 and 
stage N2: light sleep; stage 
N3: deep sleep
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sleep, may cause a decrease in memory consolidation and generate a feedback loop. 
Memory consolidation occurs normally after 3 h of sleep, but after a complete night 
of sleep, consolidation is much better. Daytime sleep lasting a few minutes consoli-
dates memories, though 60–90-min naps lead to the best consolidation [4]. Sleep 
deprivation generally worsens encoding. The shorter the interval between learning 
and going to sleep, the better the recall.

 Sleep Changes and Sleep Disorders in the Elderly

There are two main reasons for altered sleep in the elderly: (1) changes in sleep 
physiology with age and (2) comorbid conditions.

 Changes in Sleep Physiology

In the elderly, the need for sleep in terms of hours needed does not change signifi-
cantly, whereas the ability to get enough sleep changes. Sleep macrostructure, as 
presented in a hypnogram, shows a reduction in slow-wave sleep and REM sleep. 
Latency to slow-wave sleep (N3) and REM sleep is increased, and total sleep time 
(TST) is reduced. On the other hand, light sleep (N2) and wake after sleep onset are 
increased [5]. These changes occur mainly between the sixth and seventh decade of 
life in healthy humans [6]. Meta-analyses examining sleep changes in middle-aged 
people in their sixties found only small differences between this and younger age 
groups, i.e. the differences were rather small, insignificant and mainly concerned 
the circadian distribution [6]. Gender differences are reported, but the findings are 
conflicting [7].

 Common Sleep Disorders in the Elderly

One of the most frequent comorbid sleep disorders is sleep apnoea (SA), mainly of 
the obstructive type. Obstructive SA (OSA) is characterised by apnoeas and hypop-
noeas during sleep. Apnoeas and hypopnoeas lead to intermittent hypoxemia and 
sleep fragmentation. The apnoea–hypopnoea index (AHI), which indicates the 
number of apnoea–hypopnoea periods (> 10 s, desaturation >4%) per hour, is used 
as a measure of the severity of OSA. An AHI < 5/h is considered normal. An AHI 
of 5–15 events per hour is considered mild SA, an AHI of 15–0 events per hour is 
considered moderate SA, while severe SA shows 30 or more events per hour. The 
Sleep Health Heart Study reported clinically relevant AHI of >15 events per hour in 
19% of people 60–69  years of age, 21% aged 70–79 and 20% aged 80–89 [8]. 
Various medications may further aggravated SA, e.g. sedatives and antidepressants. 
Immobility may destabilise the circadian rhythm and further lead to an increase in 
body mass index, which worsens SA. Continuous and intermittent hypoxemia and 
the reduction of slow-wave sleep due to apnoea-related arousals may enhance the 
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process of developing cognitive deficits leading to dementia. Patients with dementia 
have a high frequency of intermittent nocturnal hypoxemia [9] and a fivefold higher 
risk for OSA [10].

Patients with RLS have the urge to move their legs during periods of rest, espe-
cially in the evening and at night, to relieve uncomfortable or painful sensations in 
the calves, causing impaired sleep onset. Periodic leg movements during sleep in 
the majority of patients contribute to sleep disruption and a reduced quality of life. 
Secondary forms of RLS may be caused by iron deficiency, pregnancy and end- 
stage renal disease and associated morbidity, such as increased cardiovascular risk. 
RLS is the most frequent neurological sleep disorder that increases with age (up to 
10% of the elderly in North America and Europe). Since patients with dementia are 
often not able to report symptoms, observable behaviours such as rubbing of legs or 
feet together, kicking, flexing against surfaces or as if pushing a gas pedal, stretch-
ing, crossing and uncrossing the legs or feet, and fidgeting may also be indicative of 
RLS [11].

A typical disorder of older age, RBD is most commonly seen in 
α-synucleinopathies like Parkinson disease, multiple system atrophy and LBD 
[12]. Its conversion rate into neurodegenerative diseases is 6.3% per year [13], but 
it has no major impact on sleep quality. RBD is characterised by the loss of physi-
ological muscle atonia during REM sleep (REM sleep without atonia). Patients 
with RBD act out vivid dreams during REM sleep. RBD may be misdiagnosed on 
clinical interview alone in patients with LBD due to the high rate of nocturnal 
activity in these patients [2]. With a known prevalence of 76%, RBD should always 
be suspected in LBD patients. The REM Sleep Behavior Disorder Screening 
Questionnaire (RSBSQ) provides more evidence for the diagnosis [14], which 
requires video-polysomnography [15]. Since RBD is an important issue with a 
high potential for injury of patients and bed partners, and video-polysomnography 
is not broadly available, treatment for RBD should pragmatically be initiated based 
on RSBSQ results. RBD usually responds well to clonazepam, but clonazepam 
belongs to the benzodiazepines, which may worsen cognition and SA [16]. 
Melatonin is an alternative treatment for RBD without major adverse reactions [17].

People who are elderly frequently suffer from insomnia, which is very frequent 
in patients with all types of dementia [2]. Depression is a precursor for insomnia and 
vice versa. Insomnia with sleep maintenance problems in people >75 years without 
primary cognitive impairment increases the risk of cognitive decline [18].

 Pathophysiology of Sleep Disturbances

It has been suggested that several mechanisms in sleep disturbances promote neuro-
degeneration. These mechanisms constitute increased generation and deposition of 
beta amyloid (Aβ) and reduced glymphatic clearance of Aβ. In addition, circadian 
dysfunction, sleep fragmentation, neuro-inflammation and the generation of oxida-
tive stress via reactive oxygen species contribute to synaptic damage and 
neurodegeneration.
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Neuronal damage may cause different sleep disorders, irrespective of the type of 
damage. This may explain why several types of sleep disorders may occur in the 
same individual and why the appearance and severity of sleep disorders change as 
neurodegeneration progresses.

The individual risk of developing dementia is related to several genetic factors, 
but emerging evidence has shown that lifestyle factors, such as sleep disturbance 
may also increase an individual’s risk [19]. However, despite this appealing hypoth-
esis, many unanswered questions remain. Most of the evidence about the relation-
ship between sleep disturbances, cognitive decline, dementia and neurodegeneration 
derives from animal experiments, and observational, cross-sectional studies in 
humans. Importantly, these studies have provided insight into pathophysiological 
mechanisms linking sleep disorders, neuronal damage and cognitive decline with 
Aβ accumulation, glymphatic clearance and inflammation being the most recog-
nised mechanisms [20–22].

Neurodegenerative dementia disorders are progressive diseases which may start 
with subjective cognitive impairment before developing into mild cognitive impair-
ment (MCI) and finally dementia [23]. A study [24] examining the relationship 
between sleep, cerebrospinal fluid (CSF) tau and Aß, and neuropsychological results 
of patients with subjective cognitive impairment, MCI, mild Alzheimer’s disease 
(AD) (Mini-Mental State Examination (MMSE) > 21) and severe AD (MMSE < 21) 
to those of healthy controls using polysomnography in the sleep analysis showed 
that TST, sleep efficiency, slow-wave sleep (N3) and REM sleep were significantly 
reduced in mild and severe AD. Mean TST for mild AD was 318.82 ± 44.16 min, in 
severe AD 252.93 ± 47.77 min and in controls 367.22 ± 60.93 min MMSE and the 
Rey Auditory Verbal Learning Test (RAVLT) results were significantly lower than 
in the other groups. A component analysis (Bartlett’s test of sphericity), including 
sleep architecture (REM, N1, N3 and TST), CSF Aβ42 levels, MMSE and RAVLT, 
was highly significant (p < 0.001), confirming that sleep fragmentation with reduced 
REM and N3 sleep is associated with Aβ pathology and with tau neurodegeneration. 
The changes of sleep structure in patients with subjective cognitive impairment 
show that these changes may be early markers of dementia [25]. However, sleep 
may not only be one factor in the neurodegenerative cascade culminating in cogni-
tive decline and dementia, but neurodegeneration and the ensuing dementia itself 
change sleep, indicating a bidirectional relationship. Furthermore, these studies 
give proof to the relationship between sleep and cognitive impairment that has been 
described in recent years [25].

Tau protein and Aß42 in CSF show a circadian rhythm with high levels during 
daytime and low levels during the night [26]. Sleep fragmentation and the reduction 
of slow-wave sleep (N3) may cause an accumulation of these proteins via dimin-
ished glymphatic clearance during nighttime [21]. With the worsening of sleep 
structure and accumulation of amyloids, a vicious cycle is initiated that needs to be 
recognised early to interrupt its progression (Fig. 11.2).

Aggregation of Aβ begins about 20 years prior to onset of AD. Factors that pro-
mote progression of amyloid deposition are age, genetic predisposition (apolipopro-
tein E epsilon 4 (APOE4) and lifestyle (e.g. physical inactivity, diet and sleep). 
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Deposition of Aβ starts in the entorhinal cortex and spreads to the hippocampus and 
the temporal lobe [3]. These structures are important for cognitive and motor 
functions.

Another major cause for the changes in sleep pattern in the elderly is the 
dampening of the circadian rhythm. This rhythm is associated with the circadian 
melatonin expression, which among other external factors (also called zeitge-
bers) is dependent on exposure to light, specifically the blue light spectrum. The 
low light exposure that many elderly and people with dementia live under is the 
result of reduced outdoor activities and low light intensity levels in homes or 
senior homes. This effect may be further deteriorated by the loss of melanopsin 
retinal ganglion cells due to amyloid deposition, also in the retina and the optic 
nerve in AD [27].

Comorbid diseases such as sleep-related breathing disorders and depression may 
contribute to the development of dementia. Patients with OSA have similar changes 
in sleep pattern as patients with dementia, e.g. slowing of slow-wave sleep and 
REM sleep, sleep fragmentation and a reduction in sleep spindles [28]. Furthermore, 
epidemiological studies in humans identified untreated OSA as an independent risk 
factor for dementia [29]. Animal studies have shown that intermittent hypoxia—
which is a frequent sequela of sleep apnoea—causes an increase of Aß [30]. In a 
study investigating Aß1–40 and Aß1–42 in patients with severe OSA (AHI = > 30/h), 
moderate OSA (AHI 5–30/h) and controls (AHI < 5/h) Aß1–40 was significantly 
higher in the severe OSA group (age, sex, obesity, diabetes, hypertension and 
chronic heart failure were ruled out) and correlated with nocturnal hypoxemia [31]. 
No group differences were found for Aß1–42. Other studies found increases in 
Aß1–40 and Aß1–42 [32]. A longitudinal study of 2.52 ± 0.51 years using amyloid 
positron emission tomography (PET) imaging compared elderly patients with nor-
mal cognition, patients with MCI and AD with OSA and without OSA.  In 
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cognitively normal people and MCI groups, patients with OSA experienced a faster 
annual increase in florbetapir (a PET tracer with affinity to amyloid plaques) uptake 
and decrease in CSF Aβ-42 levels, as well as increases in CSF T-tau and P-tau com-
pared with participants without OSA, indicating faster accumulation of AD pathol-
ogy. In the AD group no significant changes in biomarkers were observed [33]. 
OSA-induced pressure changes in the upper airway and the brain may cause a 
reduced glymphatic clearance [34] of these proteins.

Insomnia and sleep fragmentation are also considered to be associated with an 
increased risk for AD. This association is bidirectional as AD leads to sleep frag-
mentation and insomnia. To explore this relationship in detail 615 (36.5%) middle- 
aged, cognitively unimpaired individuals from the Alzheimer Family Study with 
insomnia were compared to those with no insomnia [35]. Patients underwent neuro-
psychological testing, MRI, diffusion weighted imaging, voxel-based morphome-
try, APOE genotype and the World Health Organisation’s World Mental Health 
Survey Initiative version of the Composite International Diagnostic Interview for 
the assessment of insomnia. APOE-e4 carriers with insomnia displayed lower grey 
matter volumes in regions that also affect patients with AD. This finding underpins 
the importance of insomnia in the development of AD. Diffusion tensor imaging 
revealed that some white matter tracts were affected.

Furthermore, patients with long-standing insomnia aged 50–65  years had a 
higher risk of dementia (OR, 5.22; 95% confidence interval (CI), 2.62–10.41) than 
over 65-year-old patients without insomnia (HR, 2.33; 95% CI, 1.90–2.88). In addi-
tion, the use of high dose hypnotics with a long half-life increases risk of demen-
tia [36].

In a population-based Italian study, 86 out of 750 people over 65 years of age 
were classified as having dementia according to Diagnostic and Statistical Manual 
IV. Of them, 84.7% reported insomnia, 26.2% snoring and apnoeas, 25.7% noctur-
nal leg movements and 30.6% excessive daytime sleepiness (EDS). EDS was the 
only predictive factor for cognitive deterioration [37].

Another sleep questionnaire study with almost 500 patients with early stages of 
LBD, AD and Parkinson’s dementia found insomnias in 29.9%, nocturnal cramps in 
24.1%, EDS in 22.6%, RLS in 20.7% and RBD in 18.5% of all patients. Patients 
with Alzheimer’s dementia had less sleep problems than the other forms [38].

In patients >55 years of age with MCI of a mean duration of 5.4 years, 29% 
developed AD dementia. In people with comorbid affective disorders the risk of 
developing AD dementia was reduced significantly (odds ratio (OR) 0.35, p < 0.001). 
Symptoms of depression and anxiety showed the same tendency [39].

The cited studies show the relevance of various sleep disorders as comorbid dis-
orders as well as possible predictors for neurodegenerative diseases and dementias 
in particular.

Figure 11.3 presents putative mechanisms involved in the complex interplay of 
sleep disorders and neurodegeneration. 
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 Sleep in Patients with Dementia

Sleep and the circadian rhythm are disturbed in most patients with dementia 
regardless of the subtype of dementia [2]. Furthermore, these disturbances worsen 
as the disease progresses. Rest activity rhythms may be stable in the early stages 
of dementia but deteriorate when the disease progresses. Patients with dementia 
often display fragmentation in their sleep-wake patterns, such that they frequently 
wake up during the night and frequently fall asleep during the day. In end-stage 
dementia there is a complete breakdown of sleep wakefulness regulation in which 
sleep occurs only sporadically across the 24-h day. The cause of this breakdown 
is a progressive neuropathological change in brain centres involved in sleep regu-
lation [40]. In advanced dementia patients often show little evidence of any 
rhythmicity.

However, in the early stages of dementia, the prevalence and type of sleep dis-
turbances differ somewhat between subtypes of dementia. Importantly, most 
patients with dementia usually suffer from a mixture of sleep disorders at the 
same time.
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 Sleep Disturbance and Comorbidities in Different Types 
of Dementia

 Alzheimer’s Disease (AD)

Sleep disturbances in patients with AD are qualitatively similar to those seen in 
older persons. However, the severity of the changes is usually greater, and REM 
sleep has specific alterations. The prevalence of any sleep disorder is estimated to 
range from 30 to 60% [2]. Sleep is usually more disrupted, with an increasing 
amount of wakefulness during the night, resulting in shorter TST, reduced sleep 
efficacy and a lower percentage of slow-wave sleep. Furthermore, characteristics of 
sleep stage N2, such as k-complexes and spindles become poorly formed with lower 
amplitude and lower frequencies. These alterations in sleep quality deteriorate as 
the dementia progresses.

The main change in sleep in AD is the intrusion of wakefulness into sleep time. 
Furthermore, REM sleep diminishes very early in patients with amyloid deposition 
and might be a very early biomarker for impending dementia [25]. Other sleep dis-
orders in mild AD patients are sleep disordered breathing (54%), EDS (45%), 
insomnia (48%), REM sleep behaviour disorder (21%) and RLS (6%) [2]. Since Aβ 
plaques are also present in the retina and the optic nerve, circadian rhythm may be 
affected additionally in these patients.

A further important issue in sleep disturbance in patients with AD and other 
types of dementia is sundowning, which occurs in 2.4–66% of patients with AD 
[41]. Not all patients with dementia sundown, but nearly all patients with sundown-
ing have dementia [42]. Sundowning is diagnosed clinically. Signs and symptoms 
of sundowning cover a wide variety of cognitive, affective and behavioural patterns. 
Furthermore, the abnormalities are usually temporal, with worsening of symptoms 
in the late evening or in the night. The time course of sundowning allows differen-
tiation from delirium. Although the exact cause of sundowning is unknown so far, 
both delirium and sundowning seem to share some common risk factors [43]. 
Unfortunately, there is very little research on sundowning in terms of genesis, prog-
nosis and treatment [44, 45]. Therefore, treatments focused on prevalent clinical 
signs and symptoms are discussed in more detail elsewhere.

 Sleep in Patients with Vascular Dementia

About 80% of patients with mild vascular dementia show any sleep disorder [2]. 
The most frequent disorder is OSA, with a frequency of more than 70%. OSA 
causes daytime sleepiness, insomnia, agitation and cognitive and functional impair-
ment. The comorbidities of patients with vascular dementia are insomnia disorder 
(67%), EDS (58%), REM sleep behaviour disorders (25%) and RLS (5%) [2].
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 Sleep in Patients with Frontotemporal Dementia

Sleep disorders are present in about 70% of patients with early frontotemporal 
dementia (FTD). These patients more often show an advancement of the circadian 
rhythm. Furthermore, sleep disordered breathing (68%), EDS (64%), insomnia 
(48%) and RLS (8%) are frequent findings [2]. A study with 14 FTD patients con-
firmed significantly increased sleep duration measured by actigraphy at night and 
more EDS than the caregivers who served as controls [46]. In addition, a small 
study compared sleep patterns of patients with FTD, AD and healthy controls with 
polysomnography [47]. In this study cognitive impairment of patients with AD and 
FTD was comparable. Also, sleep complaints did not differ between patient groups, 
but sleep parameters and sleep macrostructure were better preserved in patients 
with AD.

 Sleep in Patients with Lewy Body Dementia

The prevalence of any sleep disorder reaches nearly 90% in patients with 
LBD.  Patients show sleep disordered breathing (76%), EDS (71%), insomnia 
(67%), REM sleep behaviour disorder (48%) and RLS (0%). According to the 
revised criteria for the clinical diagnosis of probable and possible LBD [48] sleep 
disturbance is a core clinical feature in REM sleep behaviour disorder and a sup-
portive feature with hypersomnia.

 Assessment of Sleep Disorders in Patients with Dementia

 Subjective Measures of Sleep and Wakefulness

Based on current guidelines the management of sleep disorders in patients with and 
without dementia does not differ in principle [49]. However, cognitive and behav-
ioural symptoms in patients with advanced dementia often require individualised 
diagnostic and treatment procedures.

The basic diagnostic measure in any patient with presumed sleep disorders is to 
take a complete history on sleep habits and daytime functioning. Table 11.2 pro-
vides a list of relevant questions to ask [49]. Contributing factors should also be 
assessed, including depression and anxiety, pain, comorbidities that cause awaken-
ings, prescribed medication with an impact on sleep, living and sleep arrangements, 
degree and frequency of physical activity, including outdoor activity, daytime struc-
ture and exposure to light during the day and the night. Of note, in patients with 
moderate to advanced dementia, a proxy should also always be inquired too, because 
some patients with dementia may lack insight or may not be able to remember 
details about their sleeping patterns.

Table 11.3 shows results from pharmacological treatment trials of sleep disor-
ders in patients with dementia.
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The next step is to document the above-mentioned sleep habits in a sleep diary 
for about 2 weeks by a proxy. This type of a diary provides pivotal basic informa-
tion, and it is needed to evaluate changes over time due to therapeutic 
interventions.

Furthermore, there are many validated retrospective questionnaires available to 
assess subjective sleep. However, despite the current lack of questionnaire validated 

Table 11.2 Relevant questions when taking a complete history on sleep habits and daytime 
functioning

Question Presumed sleep disorder
What time do you normally go to bed at 
night?

Poor sleep hygiene, circadian rhythm 
disturbance REM sleep behaviour disorder

What time do you normally wake up in the 
morning?

Circadian rhythm disturbance, depression

Do you often have trouble falling asleep at 
night?

Insomnia with difficulties in terms of sleep 
initiation, depression

About how many times do you wake up in the 
night?

Insomnia with difficulties in terms of sleep 
maintenance, nocturia, somatic disorder

If you do wake up during the night, do you 
usually have trouble falling back asleep?

Insomnia with difficulties in terms of sleep 
maintenance, depression

Does your bed partner say that you frequently 
snore, gasp for air or stop breathing?

Sleep disordered breathing, sleep apnoea

Does your bed partner say that you kick or 
thrash about while asleep?

Parasomnia, restless leg syndrome, REM sleep 
behaviour disorder

Are you sleepy or tired during much of the 
day?

Clinical sequelae of a relevant sleep disorder, 
excessive daytime sleepiness

Do usually take one or more naps during the 
day?

Clinical sequelae of a relevant sleep disorder, 
excessive daytime sleepiness

Do you usually doze off without planning to 
during the day?

Clinical sequelae of a relevant sleep disorder, 
excessive daytime sleepiness

How much sleep do you need to feel alert and 
function well?

Subjective sleep need

Are you currently taking any medication or 
other preparations to help you sleep?

Insomnia, use of hypnotics

Table 11.3 Results from pharmacological treatment trials of sleep disorders in patients with 
dementia

Drug name
Doses applied 
in trials

Trial results for disturbed sleep in dementia 
and comorbid disorders References

Melatonin 10 mg
2.5 mg slow 
release

Efficacy for disturbed night sleep and 
comorbid RBD

[50, 51]

Trazodone 50 mg Efficacy for disturbed night sleep [52]
Mirtazapine 15 mg Not indicated due to lack of effect [53]
Modafinil 200 mg Not indicated due to lack of effect and side 

effects (EDS, apathy, severe side effects)
[54]

Benzodiazepines Multiple doses Not indicated due to lack of effect [55]
Suvorexant Multiple doses Not indicated due to lack of effect [56]
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in patients with dementia, it appears possible to apply retrospective questionnaires 
in patients with MCI or with mild dementia. In moderate and severe dementia, the 
application of observational tools is meaningful.

Scales and questionnaires typically applied to evaluate sleep are the Pittsburgh 
Sleep Quality Index [57] for the measurement of sleep quality and the Epworth 
Sleepiness Scale [58] to assess daytime sleepiness. However, despite a lack of vali-
dation of these scales in patients with dementia, using them if the dementia is mild 
appears reasonable [59].

In patients with more advanced dementia, behavioural symptoms often preclude 
the application of a questionnaire. Of note, a validated and meaningful observa-
tional tool to assess daytime sleepiness in older subjects with dementia of any stage 
is the Epworth Sleepiness Scale [60].

Proxies may report additional sleep disturbances with an obvious impact on day-
time function and wakefulness in the night, reflecting also caregiver burden. 
However, there is no consensus on the best way to measure sleep disturbances in 
people with dementia.

 Objective Measures of Sleep and Wakefulness as Assessed 
by Polysomnography

Sleep and wake states are usually measured by electroencephalography (EEG), 
electrooculography and electromyography. The last two measurements allow detec-
tion of rapid eye movements and muscle atonia that represent REM sleep. Electrical 
brain activity is the gold standard of the objective measurement of sleep [61].

Polysomnography (PSG) measures EEG, eye movements, muscle activity, 
breathing, blood oxygenation, snoring, body position and leg movement. PSG per-
formed in a sleep laboratory is used to confirm the diagnosis of sleep disorders, e.g. 
sleep-related breathing disorders, parasomnias, sleep-related epileptic seizures and 
periodic limb movement disorders. In subjects with insomnia and RLS, PSG is not 
the first-line diagnostic procedure and used only in unclear and complex clinical 
situations in need of further clarification.

PSG provides a great amount of useful information about sleep, but it is expen-
sive and difficult to obtain. Importantly, it is uncomfortable for the patient and there-
fore only useful in mildly demented patients [62]. PSG requires analysis and 
interpretation based on special expertise in sleep medicine.

Actigraphy, a method designed to profile sleep-wake behaviour over days and 
weeks, is cost effective and much more convenient than full PSG. Actigraphy results 
correlate highly with PSG data. Actigraphy records movement using a watch-like 
device worn on the non-dominant hand over a given threshold [62]. An event marker 
is used to score bedtime, awakenings during the night, getting up time in the morn-
ing, daytime sleep and also napping. These data can be used to estimate sleep-wake 
patterns in all subjects with dementia irrespective of disease severity.

The steering committee of the American Academy of Sleep Medicine recom-
mends the routine use of actigraphy and sleep diaries to assess irregular sleep-wake 
rhythms in dementia and RLS [63].
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 Treatment

 Non-pharmacological Treatment (Table 11.4)

The treatment of sleep disorders in people with dementia is similar to that in indi-
viduals without dementia. However, primary and secondary sleep disorders must be 
identified before any treatment is initiated.

Non-pharmacological interventions are the first choice of treatment for sleep 
disorders, also in patients with dementia. However, evidence for this approach is 
scare since there is a lack of large studies of good quality [64]. But the advantage of 
a non-pharmacological approach to sleep disorders is that interventions are free of 
any adverse reactions, which is why they should be applied despite the lack of 
evidence.

The first step is to search for and to remove personal or environmental factors 
with a negative impact on sleep. Optimal sleep hygiene (going to bed at regular 
sleep times, avoiding heavy meals and strong physical activity prior to bedtime, 
using the bedroom exclusively for sleep) constitutes the basic procedure before any 
other treatment is initiated. Additionally, regular daily routines, physical activity, 
bright light exposure and social interactions improve daytime alertness and night-
time sleep [65]. For example, a combination of walking and light exposition 
>4 days/week over 6 months in AD dementia patients improved sleep time mea-
sured by actigraphy [66]. A recent meta-analysis considering non-pharmacological 
interventions in patients with dementia and sleep disorders concluded that multifac-
torial approaches are most likely to be successful. However, high quality interven-
tion trials and strong evidence for any non-pharmacological intervention are not 
available. Further studies are warranted. An on-going study called the DISCO trial 
aims to show if remote online cognitive behavioural therapy for insomnia interven-
tion can improve cognition [67].

Light exposure interventions, which have a definite biological action, are looked 
upon as a non-invasive, low-cost therapy [50]. However, study results are inconsis-
tent due to the high heterogeneity of the studies [64]. Furthermore, light exposure is 
applied over a prolonged period of time (typically 30 min or more daily), causing a 
considerable treatment burden of time, effort and organisation to control adherence. 
Adherence (to any therapy) has a major impact on health, well-being and quality of 
life and should not be ignored [68].

Behavioural treatments like cognitive behavioural therapy for insomnia or sleep 
restriction require sufficient compliance by the patient and therefore may only be 
applied successfully in people with mild dementia.

Table 11.4 Non- pharmacological treatment for 
sleep disorders

Sleep hygiene
Daytime activity
Social interaction
Bright light exposure
Cognitive behavioural therapy
Complementary alternative procedures
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Treatment of patients with various types of dementia with OSA with continuous 
positive airway pressure (CPAP) breathing is feasible if dementia is mild, and if 
patients can tolerate and adhere to the therapy. Effective PAP treatment with differ-
ent modifications (CPAP, bi-level PAP, automatic PAP) may remove daytime sleepi-
ness and improve physical and cognitive function [59].

Alternative medicine procedures like acupuncture and acupressure, a child-like 
robot for older women or taking a bath before bedtime were investigated in small 
studies with small to moderate effectiveness [69]. Double-blind, randomised trials 
are difficult to perform in patients with dementia and are therefore not available. 
Nevertheless, non-pharmacological interventions should always be used irrespec-
tive of evidence, since individual effectiveness is possible and adverse reactions are 
nearly absent [70].

 Pharmacological Treatment

Pharmacological treatment for sleep disorders must be applied with caution in 
patients with dementia, who frequently have many co-medications and can tolerate 
only lower doses due to their age and a general tendency to be more sensitive in 
terms of drugs affecting the brain. Hypnotics such as benzodiazepines and benzodi-
azepine receptor inhibitors are contraindicated because they can cause nocturnal 
falls and delirium. Many antidepressants with sleep-inducing properties have anti-
cholinergic properties and can cause delirium. Only very few evidence-based stud-
ies targeting sleep have been performed. Given the importance of sleep in people 
with dementia the need for such studies is high.

Treatment with melatonin, up to 10 and 2.5 mg slow release has no effect on 
sleep disorders in AD dementia [52]. In an additional study, melatonin [50] improved 
sleep onset latency and TST, cognitive and emotional performance and daily sleep- 
wake cycles. Side effects can be a depressed mood and withdrawal behaviour. In 
combination with bright light, 2500 Lux reduced the side effects of melatonin.

A meta-analysis on the efficacy of melatonin showed a significant prolongation 
of TST but sleep efficiency did not improve (McCleery). Of note, the cut-off value 
to constitute normal sleep efficiency was 85% and may be inappropriate for patients 
with dementia.

Trazodone 50 mg improves TST and sleep efficiency but does not have an effect 
on sleep fragmentation and wake after sleep onset [52]. Patients who did not use 
trazodone had a 2.6-fold faster decline on the MMSE in this 4-year retrospective 
study. Long-term use of trazodone therefore seems to be promising [71].

A placebo-controlled study using 15 mg mirtazapine at 9  pm for 2 weeks in 
patients with AD with sleep disturbance as assessed by actigraphy showed no ben-
eficial effects on sleep. Instead patients on mirtazapine were sleepier during day-
time than those on placebo. Due to the very low number of patients (mirtazapine 
(n  =  8), placebo (n  =  16)) the study’s findings should be interpreted with cau-
tion [53].
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Unfortunately, there is no literature on the impact of cholinesterase inhibitors, 
which are frequently used for treatment of cognitive decline, on sleep in patients 
with dementia, but they may cause lucid, disturbing dreams [72]. Dosing in the 
morning may improve such side effects.

Medications for EDS in patients with dementia have not explicitly been studied. 
In two studies reporting on apathy in patients with AD, one study had 23 patients 
with mild to moderate dementia who received 200 mg of modafinil in addition to 
cholinesterase inhibitors. Modafinil did not improve the activities of daily life or 
apathy compared to the patients on placebo [54]. In the other study, a 6-week 
double- blind, placebo-controlled multi-centre randomised trial with 60 patients, 29 
received 20 mg methylphenidate and 31 placebo. Apathy scores improved in two 
out of three efficacy outcomes and showed significant improvement [73].

Modafinil may cause agitation and hallucinations in patients with DLB [74]. In a 
meta-analysis on the use of benzodiazepines in patients with dementia (i.e. meeting 
the authors criteria for dementia) 18 out of 657 articles were included. 
Benzodiazepines were used in 8.5–20% of all patients. Lorazepam was the most 
frequently used medication (35%). Benzodiazepines were found to cause deteriora-
tion in cognition. There was no effect at all on sleep problems [55]. Another issue 
regarding benzodiazepines is risk of daytime sleepiness, increased risk of falls and 
a paradoxical reaction in some elderly, leading to agitation, depression and anxiety.

A review by Schroeck et al. [56] on safety and the efficacy of sleep medicines in 
older adults highlighted suvorexant as a possible therapy with few adverse events 
and only mild sedation during daytime. However, the results have not been con-
firmed in patients with dementia.

There are no studies investigating the effect of drugs for the treatment of RBD in 
patients with dementia. Since melatonin is among the first-line medications for 
RBD and has little or no side effects, it may be tried [51].

 Conclusion

Growing evidence derived from large epidemiological studies suggests that any 
sleep disturbance in humans is associated with an increased risk for the develop-
ment of cognitive decline or dementia. The ORs range from 1.3 to 2.5 and vary 
between the distinct types of sleep disorders.

Further, animal studies yield compelling evidence that deposition of βA, neuro- 
inflammation and reactive oxygen species cause synaptic dysfunction and neurode-
generation. It is tempting to hypothesise that the treatment for sleep disorders in 
middle-aged people without cognitive impairment may prevent the development of 
cognitive decline or dementia. However, to prove this hypothesis large prospective 
randomised controlled trials are needed. However, this type of trial would involve 
leaving the sleep disorders of many patients untreated. Since effective treatments 
for sleep disorders are available, such a trial appears to be unethical. Nevertheless, 
the available evidence warrants vigilance on the part of the clinician to be attentive 
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to possible symptoms and signs of sleep disorders and to treat them with the inten-
tion to prevent cognitive decline.

Only few studies have rigorously investigated the occurrence of specific sleep 
disorders in patients with dementia. However, these studies have shown that sleep 
disorders are very common in people with dementia and that one or more comorbid 
sleep disorders in the same patient is more the rule than the exception. Sleep disor-
ders can have detrimental effects on patients with dementia and should be treated.

A careful evaluation should be performed before treatment of sleep disorders is 
started. Several validated questionnaires for the assessment of sleep disorders are 
available and should be applied in patients with MCI or mild dementia. In patients 
with advanced dementia an interview of proxies is required. The use of diagnostic 
tools like polysomnography, polygraphy and actigraphy should be used in patients 
with dementia who can cooperate. In most cases, this means that the investigations 
are limited to patients in the early stages of dementia and in MCI.

The multifactorial aetiology and co-existence of various sleep disorders in peo-
ple with dementia imply that the use of complex multimodal treatment strategies is 
required. Non-pharmacological treatments for sleep disorders show no adverse 
effects in patients with dementia and are first-line treatments (modification of the 
environment, sleep hygiene, bright light therapy, reduction of time in bed, activation 
during daytime and education of the caregiver) despite the lack of convincing evi-
dence available. Furthermore, the evidence for pharmacological treatment of sleep 
disorders in patients with dementia is also very poor since large randomised con-
trolled trials with sufficient duration are scarce. Furthermore, the side effects of this 
type of pharmacological treatment are common and may be serious, warranting 
caution.
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 Pathophysiology of Epilepsy in Dementia

A wide range of pathologies can cause dementia, these include vascular, infectious, 
traumatic, metabolic, and inflammatory causes. For the purposes of this chapter, we 
will focus on the most common neurodegenerative aetiologies, which is where 
much of the epidemiological and experimental evidence originates.

A large body of epidemiological studies suggests that late-onset epilepsy is com-
mon [1, 2]: ~25% of new onset epilepsy occurs in individuals older than 65 years 
[3]. After cerebrovascular disease (~50–70% of late-onset epilepsy; [4, 5]) and 
trauma (~20% [6, 7], dementia and neurodegenerative disorders are the third most 
common causes of late-onset epilepsy, with 10–20% of cases attributed to these 
aetiologies [8]. Furthermore, individuals with a recent diagnosis of epilepsy (under 
10 years), have an increased relative risk of developing dementia (RR 2.5) and being 
diagnosed 1 year after epilepsy diagnosis: this risk not thought to be due to cumula-
tive effect of seizures [9, 10]. Conversely, patients with dementia are known to have 
an increased risk of epilepsy [11]. Patients with Alzheimer’s Disease (AD) and 
those aged >65 years have a tenfold higher risk of epilepsy and seizures [12, 13]. 
This is also the case in patients with a diagnosis of vascular dementia [14].

 Seizures and Dementia Share Common Risk Factors 
and Pathological Features

An important observation that may explain the common co-occurrence of epilepsy 
and dementia is that both share common risk factors [15]: these include hyperten-
sion, diabetes mellitus, obesity, smoking, and low physical activity levels [16, 17]. 
Whilst patients with early [18] and late-onset epilepsy have higher burden of cere-
brovascular disease [19], it remains unclear if modification of vascular risk factors 
would reduce seizures (beyond prevention of strokes) and/or mitigate cognitive 
decline. Interestingly, a recent study in religious groups that refrain from alcohol 
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and tobacco showed reduced incidence of AD but not epilepsy [20]. A further 
important observation is that epilepsy and AD-type dementia share pathological 
markers: temporal lobectomy tissue from temporal lobe epilepsy patients harbours 
increased levels of amyloid-beta precursor protein (APP) [21]. Of note, seizures are 
particularly prominent in patients with AD due to APP duplication. Temporal lobe 
epilepsy specimen also showed age accelerated presence of senile amyloid plaques 
[22], and abnormal hippocampal tau immunohistochemistry [23]. Increased tau was 
also found in surgical specimens with focal cortical dysplasia lesions [24]. 
Conversely, hippocampal sclerosis, which is sometimes reported in patients with 
AD (but also frontotemporal dementia, primary age-related tauopathy, and limbic- 
predominant age-related TDP-43 encephalopathy) differs regarding pathology and 
subfield localization in the hippocampus, relative to hippocampal sclerosis seen in 
temporal lobe epilepsy [25, 26].

It remains to be elucidated, how this variety of risk factors interact, although 
some pathologies appear to be worse than others for cognition and seizures (e.g. 
vascular risk factors) [15].

 A Bidirectional Relationship: Dementia Increases Risk of Seizures 
and Seizures Worsen Cognitive Function

More recent evidence suggests that rather than just sharing the same risk factors, the 
pathophysiology underlying dementia itself increases the risk of seizures, and that 
frequent seizures worsen cognitive performance, as has been widely studied in 
patients undergoing epilepsy surgery [27]. Seizures can therefore be interpreted as 
one manifestation of the pathophysiological process underlying dementia. For 
example, seizures are common in the prodromal phase of neurodegenerative disease 
[28]. Cognitive decline may begin several years earlier in individuals with AD who 
suffer from seizures compared to those who do not [29, 30]. In patients with familial 
AD, seizures occur in >45% cases [31], suggesting that younger people (50–59 years) 
with AD are at highest risk of developing seizures, and that therefore disease dura-
tion in itself is not crucial for epileptogenesis. In late onset AD, epilepsy may be 
associated with faster cognitive decline [32], but overall, lack of population based 
studies and common definitions of dementia used in studies make estimates difficult 
[33]. Whether epilepsy, especially late-onset epilepsy may lower brain reserve and 
facilitate manifestation of dementia [15] or if epilepsy in itself produces dementia 
(e.g. by frequent seizures and subsequent network disruption) remains unclear.

 Animal Models of Network Disruption and Epilepsy 
in Alzheimer’s Disease

Much of the preclinical evidence of epileptogenesis and dementia comes from ani-
mal models of AD. These are characterized by overexpression of amyloid precursor 
protein (APP), presenilin 1 (PS1) or both, and therefore mimic familial forms of AD 
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[34, 35]. Within the same individual, the relative contribution of amyloid beta, APP 
and its metabolites, and tau, however, remain unclear [35]. Box 12.1 summarizes 
currently available evidence from experimental data (Box 12.1).

Epileptogenesis in mouse models of AD is different from other experimental 
models of epilepsy [35]. Firstly, fibrillary amyloid beta appears to act as a trigger for 
epileptiform activity, disrupting neuronal membranes [36, 37] and the balance of 
excitation and inhibition across brain networks [38]. Secondly, both endogenous 
and experimentally mutated tau (in order to increase tau production/reduce clear-
ance) modulates seizure susceptibility and network excitability in a dose-dependent 
manner [35]. Interestingly, knocking out tau improves deficits in spatial memory 
and protects mice against excitotoxicity in a human APP (hAPP) mouse model, 
without effect on amyloid deposition [39].

Recent evidence suggests that amyloid beta initiates neuronal hyperactivation by 
suppressing glutamate reuptake [40]: Active neurons at baseline are particularly 
susceptible to excessively increased activity. Further evidence indicates that neuro-
nal hyperactivity increases amyloid beta and tau secretion, thereby establishing a 
vicious cycle of disease protein secretion and aberrant aggregation [41, 42].

Finally, it is interesting to note that antiepileptic drugs (AED) interfere in the 
disease process: Levetiracetam and Topiramate reduced amyloid plaques in a dou-
ble transgenic mouse model of AD (APP23xPS45: overexpressing APP and mutant 
PS1) and improved spatial memory in the water maze [43]. In the hAPP model, 
Levetiracetam but no other AEDs reduced abnormal spike activity on electroen-
cephalogram (EEG) and improved memory performance in vivo, whereas, in acute 
slices, levetiracetam reversed deficits in synaptic transmission restoring long-term 
potentiation [44].

Box 12.1 Proposed Mechanisms of Epileptogenesis in Alzheimer’s Disease
 1. Extrasynaptic glutamate spillover due to impaired glial or neuronal gluta-

mate transporters [45, 46]
 2. Tau-induced enhancement of presynaptic glutamate release [47].
 3. Reduced axonal and dendritic transport of cargoes (e.g. mitochondria) 

that regulate neuronal excitability [48–50]
 4. Altered trafficking and surface expression of postsynaptic α-amino-3- 

hydroxy-5-methyl-4-isoxazolepropionic acid receptor and N-methyl-d 
aspartate receptors [51, 52]

 5. Altered amounts of voltage-gated ion channels in the brain [52–54]
 6. Fyn-mediated alterations in N-methyl-d aspartate activity [39, 51, 55, 56]
 7. Selective impairment of GABAergic interneurons in the hippocampus 

and parietal cortex [46, 53, 57–60]
 8. Shortened dendrites, lowering threshold for action potential genera-

tion [61]
 9. Impaired cortical input to the reticular thalamic nucleus and subsequent 

disinhibition of thalamic relay nuclei and their cortical and limbic tar-
gets [62]
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 The Role of Interictal Epileptiform Discharges

Whilst it is widely appreciated that recurrent seizures and status epilepticus impact 
upon cognition regardless of their aetiology [65], more recent findings in animal 
models and humans suggest that even interictal epileptiform discharges (IED) can 
affect cognitive function [66, 67]. During the presurgical evaluation of 67 patients, 
IEDs worsened recall on a memory task even if originating outside the ictal onset 
zone [68]. These findings suggest that both seizures and IEDs can affect cognition 
by long-range network disruption. Whether cognitive function is affected if network 
disruption involves critical areas, has been the subject of recent investigations and 
the default mode network (DMN) has emerged as a critical ensemble [69]. The 
default mode network comprises the posterior cingulate cortex, precuneus, lateral 
parietal, and medial frontal regions with strong links to the hippocampus [70]. 
Blood oxygen level-dependent signals detected on functional magnetic resonance 
imaging (MRI) demonstrate that the DMN is active at rest and deactivates during 
goal-directed behaviour [71]. Greater DMN deactivation and stronger functional 
connectivity within DMN regions correlate positively with better cognitive perfor-
mance [15, 72, 73]. Intriguingly, simultaneous functional MRI-EEG studies of tem-
poral lobe epilepsy patients, detected hippocampal hyperactivity during IEDs, as 
well as decreased resting functional connectivity of the DMN [74–76]. A similar 
pattern has also emerged in individuals with mild cognitive impairment (MCI) and 
therefore at risk of developing AD [77, 78]. Furthermore, greater hippocampal 
hyperactivity and reduced DMN deactivation correlates with greater amyloid depo-
sition even in healthy individuals [79, 80].

In two patients with established AD but no clinical seizures, EEG recordings 
employing foramen ovale electrodes revealed not only the presence of IEDs but also 
of silent hippocampal seizure activity [81]. Recording patients with standard EEG 
overnight increases the yield in detecting IEDs: Vossel et  al. demonstrated that 
~42% of patients with established AD and no history of seizures had detectable 
IEDs on overnight Video-EEG [82]. Patients with IEDs did not differ clinically 
from those without, nor was there any significant differences in brain atrophy, sug-
gesting that the severity of AD is not useful in distinguishing between the two [82].

An important question arising from these investigations is whether excessive 
hippocampal activity is pathological or represents an early compensatory 

 10. Increases in cholinergic tone before the degeneration of cholinergic path-
ways [63]

 11. Induction of intracellular neuronal expression of ApoE4 in GABA-ergic 
interneurons and subsequent ApoE4-mediated toxicity through a tau- 
dependent mechanism, which leads to their dysfunction and eventual 
death, with resulting network hyperexcitability [64]

Reproduced with amendments and permission from Elsevier [35]
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mechanism. Bakker et al. addressed the hypothesis that suppressing excessive neu-
ronal activity leads to improved cognitive performance: 2 weeks of low dose leveti-
racetam (LEV 62.5 or 125  mg BD but not 250  mg BD) suppressed aberrant 
hippocampal dentate gyrus/cornu ammonis 3 blood oxygen level-dependent signal 
and significantly improved memory performance in early MCI [78]. These results 
suggest that hippocampal hyperactivity more likely represents abnormal activity, in 
keeping with similar findings in animal models of AD [83].

 Epilepsy in Other Forms of Dementia

The incidence of epilepsy in other forms of neurodegeneration and dementia is 
higher than in the general population [84]: Epidemiological studies reveal tenfold 
increased seizure incidence rates in AD and dementia with Lewy bodies (DLB), and 
sixfold in frontotemporal dementia (FTD) [85]. Myoclonus is also more common in 
these disorders with an increase in relative myoclonus rates with earlier age at onset 
of dementia in AD, DLB, and FTD [85]. Seizures may be an important feature in 
patients with frontotemporal dementia (FTD) with hippocampal sclerosis and FTD 
and parkinsonism linked to chromosome 17 with a P301S MAPT gene mutation 
[86]. Patients with progressive supranuclear palsy (PSP) may also be at higher risk 
of developing seizures [84, 87].

Whilst the pathogenesis of epilepsy in these forms of neurodegeneration is less 
extensively studied, a transgenic mouse model of FTD with parkinsonism linked to 
chromosome 17 recapitulates some of the clinical features, including a propensity 
for spontaneous seizures on EEG [88]. In this model of human mutant tau overex-
pression, reactive microglia and astrocytes in the hippocampus precede the appear-
ance of neurofibrillary tangles, and epilepsy develops in the absence of Aβ pathology.

Seizures can be a presenting feature of sporadic Creutzfeld-Jakob Disease (CJD), 
with focal onset seizures, generalized convulsive and non-convulsive status epilep-
ticus (NCSE) all reported, in addition to myoclonic jerks which are a very common 
feature in CJD. Animal models of CJD demonstrate that loss of the prion protein 
(nPrP knockout mice) leads to neocortical and hippocampal hyperexcitability and 
synchronized activity [89], possibly through facilitated N-methyl-d aspartate 
receptor- mediated excitation in the hippocampus. A more recent study in a mouse 
model expressing a mutated and misfolding prion protein (Tg(CJD) mice) has 
shown that abnormal hippocampal N-methyl-d aspartate-dependent synaptic plas-
ticity and susceptibility to seizures results from a combination of both gain and loss 
of function of the prion protein [90]. In addition, astrocytic interleukin (IL)-1beta 
plays an important role in modulating susceptibility to seizures, as treatment with 
the IL1 antagonist anakinra, reduces seizure susceptibility and normalizes hippo-
campal neurotransmission, thereby establishing an important link between neurode-
generation and inflammation [90].

Epilepsy may also be feature of Huntington’s Disease (HD) [91], with a 30–40% 
incidence in juvenile HD [92]. Higher number of CAG repeats are correlated with 
younger age of onset and increased seizure risk [91], although the exact mechanism 
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by which seizures are caused remains unknown. In adult onset HD, incidence of 
epilepsy is only 1–2% [92], with an adult onset HD phenotype with epilepsy more 
commonly caused by dentato-rubro-pallido-luysian atrophy.

 Opportunities for Translational Research

Past research on the pathophysiology of epilepsy in dementia highlights a number 
of important areas for future research with immediate translational potential. These 
include the investigation of whether more aggressive management of vascular risk 
factors is protective for both development of dementia and epilepsy, and whether 
antiepileptic drug therapy in AD patients without seizures has beneficial effect on 
cognitive function. Ongoing trials may yield important information in due course 
(NCT02002819, NCT01044758). Finally, some of the difficulties in developing 
good epilepsy and dementia guidelines arise from the heterogeneous data available 
from clinical trials, e.g. using a multitude of cognitive scales to define cognitive 
impairment. Large-scale patient registers, harmonized cognitive assessments and 
multi-centre collaborations [93] will be instrumental in achieving better quality and 
meaningful data.

 Clinical Seizure Semiology and Differential Diagnosis

 Seizure Semiology

As new-onset epilepsy in dementia can be considered a structural form of epilepsy, 
the clinical features of seizures will depend on the anatomical location of seizure 
onset and whether there is secondary spreading to adjacent regions or both hemi-
spheres. In both AD and FTD, the underlying neurodegenerative pathology can be 
present in large parts of the brain at an early stage, providing a basis for seizure 
generation outside the brain regions involved at onset of cognitive symptoms [94]. 
In AD, seizures usually originate in the medial temporal or frontal lobes [30, 95–
97], with corresponding seizure semiology as described below [35]. There is less 
data on seizure semiology in frontotemporal dementia (FTD), although the distribu-
tion of the underlying pathology would suggest that seizures will usually start in the 
frontal or temporal lobes [85, 98]. In vascular dementia, cortical infarcts commonly 
cause post-stroke seizures and can be located in different cortical regions. The diag-
nosis of specific types of dementia does not rest on the presence or type of seizure. 
In a large retrospective study of almost 2000 patients with AD, DLB, and FTD, 
seizures lacked distinguishing clinical features, providing no evidence for specific 
seizure semiology in different types of neurodegenerative dementia [85]. In clinical 
practice, many patients will present either after generalized tonic-clonic seizures or 
non-motor seizures with decreased consciousness, which will not allow the clini-
cian to determine in which brain region the seizures started. On the other hand, it is 
important to be aware of the common types of seizures in dementia, especially in 
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AD [35]: based mostly on studies in AD, the most common clinical presentation of 
epilepsy are focal impaired awareness seizures (previously termed complex partial 
seizures) with or without secondary generalization [35]. Focal onset aware seizures 
(i.e. without impairment of consciousness, previously called simple partial seizures) 
are less common [35].

In AD, focal impaired awareness seizures (complex partial seizures) with non- 
motor onset and can manifest as recurrent, stereotyped attacks of decreased aware-
ness, speech arrest, more pronounced amnesia, déjà vu, unexplained expressions of 
emotion, or sensory symptoms [35]. Seizures can induce tachycardia, bradycardia, 
or even asystole requiring pacemaker implantation, possibly due to involvement of 
insular cortical regions [30]. These attacks reflect epileptic activity in the hippocam-
pus and medial temporal lobes and have similar features as in common temporal 
lobe epilepsy in patients without dementia. The recognition of these symptoms as 
possible epileptic seizures will depend on the degree of cognitive impairment, espe-
cially amnesia, changes in emotion and, to some degree, decreased verbal fluency 
are common cognitive features in AD.

While transient changes in consciousness and behaviour will often be a manifes-
tation of epilepsy in persons with normal cognition and recognized as such by both 
bystanders and clinical professionals, similar symptoms in persons with dementia 
might go unnoticed or be misinterpreted by carers and clinicians. In addition, car-
diac or other causes for transient loss of awareness or alertness are common, espe-
cially in certain types of dementia as described below.

Generalized seizures may be more common in DLB [85], but data on this disease 
is scarce. In a study on Huntington’s disease with juvenile onset, generalized tonic- 
clonic seizures were the most common types of seizures, followed by tonic seizures 
and seizures with spells of staring [91].

Myoclonus is a common feature in early-onset (<65 years) and atypical forms of 
AD, as well as in DLB [85]. Whilst myoclonus can be expression of either cortical 
or subcortical hyperexcitability, in patients with dementia and stereotyped cognitive 
or behavioural changes, it should prompt an evaluation for possible seizures. 
Although most seizures will be self-limiting, non-convulsive status epilepticus 
(NCSE) is not uncommon and can be particularly difficult to both diagnose and 
treat [4].

 Obtaining a Good Seizure History in Dementia Patients: 
Common Challenges

Reliance on information and observations from caregivers play a central role for 
reliable information on seizure activity. While generalized seizures will always be 
noted, partial or nocturnal seizures might go unnoticed. It is important to ask spe-
cifically for signs of fluctuating cognition or consciousness, speech arrest, staring, 
motor automatisms, and if these episodes are followed by unusual tiredness. 
However, all these signs could have other causes than epilepsy as is further detailed 
below and in Table 12.1.
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Table 12.1 Differential diagnoses of seizures in dementia

Diagnosis Clinical features
Useful 
investigations

Epilepsy 
(seizures)

Duration: Short (seconds-minutes; longer in Todd’s 
paresisa)
Characteristics: Acute onset, recurring, stereotypical, 
unprovoked
Symptoms: Episodes of confusion or behavioural 
change, loss or impairment of consciousness, 
involuntary movements or sensory disturbances in a 
body part, visual disturbances, agitation, anxiety, 
recurrent episodes of sleep disturbances (motor, vocal), 
frequent falls which the patient does not remember 
afterwards

EEG

Epilepsy 
(NCSE)b

Duration: Medium-long (hours-weeks)
Characteristics: Acute or gradual onset, fluctuating 
symptoms
Symptoms: Change in cognition and behaviour, varying 
degrees of impaired consciousness

EEG

Transient 
global amnesia 
(TGA)

Duration: Medium (hours, <24 h)
Characteristics: Acute onset, isolated amnesia, often 
provoked by mental or physical stress
Symptoms: Isolated anterograde and varying degrees of 
retrograde amnesia

Cardiac 
arrhythmia

Duration: Brief to short (seconds-minutes)
Characteristics: Acute onset, recurring, provoked, or 
unprovoked
Symptoms: Syncope, dizziness, feeling faint, shortness 
of breath

ECG
Holter-ECG

Postural 
hypotension

Duration: Short to medium (depending on severity)
Characteristics: Positional, always in a standing 
position (in very severe cases also while sitting)
Symptoms: Syncope, dizziness, feeling faint, confusion, 
cognitive worsening, leg weakness

Orthostatic BP or 
tilt testing

Transient 
ischemic 
attacks (TIA)

Duration: Short to medium (minutes-hours, <24 h)
Characteristics: Acute onset, single to multiple 
episodes, varying severity and symptoms
Symptoms: Mostly preserved consciousness, 
manifestations vary (motor, sensory, speech etc.)

CT/MRI

Stroke Duration: Long (days-months)
Characteristics: Acute onset, duration >24 h
Symptoms: Manifestations vary (motor, sensory, 
speech, visual, brain stem etc.)

CT/MRI

Migraine aura Duration: Medium (hours up to 1–2 days)
Characteristics: Gradual onset (minutes), first attack 
onset <50 years
Symptoms: Visual, motor, sensory (headache phase can 
become less prominent with ageing)

Delirium Duration: Long (days-weeks)
Characteristics: Gradual onset, often provoked by 
infection, metabolic or environmental factors
Symptoms: Cognitive or behavioural change, impaired 
attention, perception, and consciousness, Hallucinations

Blood tests
EEG
Lumbar puncture

(continued)
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Persons with dementia might have varying degrees of language impairment or 
lack of insight. In these cases, it might be even more difficult for the patient and 
carers to recognize changes in awareness, speech and behaviour, and consultation 
due to possible seizure activity will not be sought unless in cases of partial motor 
seizures, loss of consciousness, and generalized tonic-clonic seizures. In progres-
sive supranuclear palsy (PSP), verbal fluency can be severely impaired, with periods 

Table 12.1 (continued)

Diagnosis Clinical features
Useful 
investigations

Psychosis Duration: Long (weeks-months)
Characteristics: Gradual onset, often permanent part of 
pre-existing condition (psychiatric illness or dementia), 
varying degrees of severity
Symptoms: hallucinations, delusions, agitation, anxiety

Fluctuations in 
dementia

Duration: Short to medium (minutes-hours)
Characteristics: Acute or gradual onset, fluctuating 
condition
Symptoms: worsening of cognitive problems, impaired 
attention and speech, normal muscle tone

EEG

Metabolic 
disturbancec

Duration: Short to long depending on condition
Characteristics: Sudden or gradual onset depending on 
condition
Symptoms: Feeling faint or dizzy, syncope (in 
hypoglycaemia), worsening of cognitive problems

Blood tests

Paroxysmal 
movement 
disordersd

Duration: Short to medium depending on condition
Characteristics: Focal, stereotypical, varying in 
severity, duration, and distribution
Symptoms: Brief (myoclonus) or fluctuating motor 
symptoms (tremor, dyskinesia, dystonia)

Intoxicatione Duration: Medium to long (days-weeks)
Characteristics: Attacks occur, but mostly fluctuating 
change in general condition
Symptoms: Variable, attacks occur, but usually 
fluctuating change in cognition, behaviour, attention, 
consciousness

Blood and urine 
tests

Sleep disorderf Duration: Brief (seconds) to short (minutes)
Characteristics: Recurring, nocturnal
Symptoms: Complex movements and speech in sleep 
(REM-sleep behaviour disorder; RBD) or twitching 
focal leg movements (Periodic leg movements in sleep; 
PLS)

Polysomnography
Video-EEG

aTodd’s paresis is a transient paresis during the post-ictal phase after an epileptic seizure, not 
caused by ischaemia
bNon-convulsive status epilepticus
cHypoglycaemia, hyperglycaemia, electrolyte disturbance
dTremor, myoclonus, dyskinesia, dystonia
eDrugs or toxins
fREM-sleep behaviour disorder (RBD), Paroxysmal leg-movements in sleep (PLS)

L. Mantoan Ritter and C. Nilsson



261

of speech arrest that can be misunderstood as partial seizures. In the presence of 
other clinical features of PSP such as postural problems with falls, vertical gaze 
palsy, and general psychomotor slowing, episodes of speech arrest should be seen 
as a cognitive symptom and not a manifestation of epilepsy.

Persons with dementia with Lewy bodies (DLB), Parkinson’s disease dementia 
(PDD), and vascular dementia, often have pronounced subcortical dysfunction 
which often leads to fluctuations in cognition, awareness, and even consciousness 
that can last from a few minutes to almost an hour. Muscle tone is often preserved, 
and the patient can remain in a sitting position but is unable to respond to the envi-
ronment. These manifestations of decreased cortical activation are difficult to dis-
tinguish from epileptic seizures and a common reason for misdiagnosis of epilepsy 
in these types of dementia. The key to diagnosis is the presence of a subcortical type 
of dementia, concomitant fluctuations in cognition often lasting several hours and 
the absence of other suspected epileptic features, such as motor manifestations.

 Differential Diagnosis

Diagnosing epilepsy in dementia can be challenging due to many factors. Patients 
are often elderly, have single or multiple comorbidities, including cardiovascular 
disease, polypharmacy, and the inherent cognitive impairment, which makes it more 
difficult to distinguish changes in cognition and behaviour. Possible differential 
diagnoses are summarized in Table  12.1. In general, and irrespective of age or 
underlying conditions, epileptic seizures tend to be brief in duration (minutes), ste-
reotypical, recurring, and not dependent on situation or body position. The most 
important differential diagnoses to identify or exclude are cardiac arrhythmias, pos-
tural hypotension, stroke or transient ischemic attacks, and delirium. After a gener-
alized seizure, patients with dementia can have a prolonged post-ictal phase lasting 
from a few days up to 2 weeks [99, 100]. On the other hand, NCSE can present as 
delirium which can be misinterpreted as worsening of cognitive decline inherent to 
a progressive dementia disorder. Stroke can present with focal symptoms from an 
area of cerebral ischaemia, which at the same time can provoke an epileptic seizure 
(acute symptomatic seizure [101]). An epileptic seizure can result in a Todd’s pare-
sis, which in dementia may be prolonged and can mimic a stroke. The coexistence 
of neurodegenerative and ischemic pathology in mixed AD and vascular dementia 
increases the risk of epilepsy and further complicates the differential diagnosis and 
treatment of the different conditions.

 Status Epilepticus in Patients with Dementia

Although most seizures in patients with dementia are self-limiting, some seizures 
may continue unabated, and are then considered a separate entity, status epilepticus 
(SE). SE is a condition “resulting either from the failure of the mechanisms respon-
sible for seizure termination or from the initiation of mechanisms which lead to 
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abnormally prolonged seizures. It is a condition that can have long-term conse-
quences, including neuronal death, neuronal injury, and alteration of neuronal net-
works, depending on the type and duration of seizures” [102]. While convulsive SE 
is clinically apparent and a medical emergency which requires immediate and rap-
idly escalating therapeutic interventions, non-convulsive status epilepticus (NCSE) 
can be challenging to diagnose, as it might manifest only as delirium or a slightly 
decreased level of awareness or consciousness [103], and its diagnosis relies on 
EEG criteria [104, 105]. The incidence of non-convulsive status epilepticus increases 
with age [103]. Up to 16% of persons older than 60 years that present in the emer-
gency department with confusion or an altered mental state were found to have 
NCSE [106] and it is of great importance to perform an EEG early in the diagnostic 
process, to determine whether NCSE is present. Treatment can be very difficult for 
both convulsive and non-convulsive status, as patients often are old and frail, and 
may not tolerate higher doses of AEDs, sedatives, or anaesthesia. EEG is also help-
ful to identify if SE has been successfully treated. Admission to an intensive or an 
intermediate care unit (preferably with the possibility of continuous or repeated 
EEG monitoring) may become necessary if SE is not controlled with first- or sec-
ond-line agents. In younger persons, NCSE frequently results as an exacerbation 
from the patient’s pre-existing underlying epilepsy and has a better prognosis [107]. 
In contrast, in older people with NCSE prognosis is much worse, with significant 
morbidity and a mortality of up to 50% [103, 106].

 Making a Diagnosis

As discussed in section “Clinical Seizure Semiology and Differential Diagnosis”, 
the diagnosis of epilepsy in patients with dementia can be challenging and may be 
delayed, particularly in the elderly population: in a subgroup analysis of the Veterans 
Affairs Cooperative Study of seizures in people >60 years old, the time to correct 
diagnosis was significantly delayed, with a mean of 2.3 years [108]. Whilst there is 
no evidence base to guide which investigations to adopt in patients with dementia 
and possible seizures, the following pragmatic approach appears sensible, by 
extrapolating from research in younger people and elderly patients without demen-
tia [109]: We recommend routinely enquiring about seizure markers at each clinic 
appointment and to teach carers to detect and document possible ictal features. After 
careful history taking in the presence of a caregiver, preferably a person who has 
regular contact with the patient and who observed the suspected seizure (section 
“Clinical Seizure Semiology and Differential Diagnosis”), a thorough clinical 
examination should establish if there is residual focal neurological involvement, 
evidence of cardiac disease (e.g. a heart murmur, an arrhythmia) or additional clues 
as to the underlying diagnosis (e.g. a rash, liver stigmata) and potential risk of sei-
zure recurrence (e.g. signs of meningism or raised intracranial pressure). Further, 
routine baseline observations, such as heart rate, blood pressure, and temperature 
should be part of the clinical assessment. History and clinical examinations are 
aimed at establishing an aetiological diagnosis but also, importantly, at excluding 
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causes for acute symptomatic seizures (acute brain and metabolic precipitants). 
With this in mind, whilst there is no evidence supporting extensive laboratory tests 
in patients who have fully recovered, a basic set of investigations is recommended 
[109–111] to rule out easily treatable precipitants. These include serum glucose, 
electrolytes (Na, K, Ca), and urea, as well as a routine screen including baseline 
markers of renal and liver function and a septic screen including a full blood count 
and C-reactive protein. A 12-lead electrocardiogram should always be performed to 
rule out cardiac arrhythmias or any abnormalities precluding the use of certain 
anticonvulsants.

 Recommended Investigations

 Acute Setting
Residual focal neurology should prompt urgent brain imaging: Computed tomogra-
phy (CT) is the preferred imaging modality, as it is easily available, rapid, detects 
bony abnormalities (e.g. fractures), and identifies blood earlier than MRI. A lumbar 
puncture should be considered in the acute setting, if the differential diagnosis 
includes infection, subarachnoid haemorrhage, or malignancy [112].

 Outpatient Setting
A patient with dementia who has fully recovered from a seizure, and where acute 
precipitants have been excluded, should be referred to an appropriate outpatient set-
ting with expertise in epilepsy within an acceptable time frame (2–4 weeks depend-
ing on national guidelines [110, 113]).

Whilst the diagnosis of epilepsy is predominantly clinical, the following investi-
gations may help ruling out non-epileptic and dangerous causes of transient loss of 
consciousness, if suggested by the clinical history: carotid and basilar artery ultra-
sonography, orthostatic blood pressure measurement, and Holter monitoring of the 
electrocardiogram. A useful aid for the clinician may also be a video capture of the 
event, e.g. on a mobile phone, and family and carers should be encouraged to video 
the suspected seizure, providing the patient’s safety is maintained. However, despite 
extensive investigations, often the diagnosis will be uncertain, unless a typical event 
is recorded with simultaneous EEG and electrocardiogram monitoring.

Imaging
MRI of the brain is the imaging modality of choice in epilepsy, as it demonstrates 
higher sensitivity than CT [114] and is particularly important in patients with refrac-
tory focal onset seizures. Despite the lack of prospective data on the diagnostic yield 
of imaging in the population with dementia and seizures, it should be recommended 
in any new-onset epilepsy patient regardless of age, to rule out hippocampal sclero-
sis, tumours, or dual pathology [115].

Despite these recommendations, a few points relevant to clinical practice are 
worth discussing: Firstly, many patients with dementia may already have undergone 
a recent MRI in the work-up for dementia. Secondly, a typical epilepsy protocol 
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MRI takes 15–20  min to acquire: the requirement to lie immobile for such an 
extended length of time in a noisy environment may be unattainable for some 
patients, especially in more advanced stages of disease. Finally, MRI may not be 
ubiquitously available and may be expensive. In such cases, we feel CT imaging 
may be a viable option to exclude new or acute causes of seizures, keeping MRI 
(possibly with general anaesthesia or sedation) as an option only if there is a press-
ing clinical need.

Electroencephalography
To correctly determine the value of electroencephalography in evaluating a patient with 
dementia and suspected seizures, the following important points need to be highlighted: 
Firstly, interictal routine scalp EEG (i.e. 20–30 min) recordings greatly underestimate 
subclinical hyperexcitability in AD: in patients with episodic confusion, a fluctuating 
course or a seizure-like event, a normal EEG does not exclude epilepsy or subclinical 
seizures [81]. Secondly, subclinical seizures and spikes are activated in sleep [81]. In a 
study of 33 patients with AD and no seizures, subclinical epileptiform activity was 
detected in 42.4% of AD patients on overnight video telemetry [82]: AD patients with 
epileptiform activity did not differ clinically from those without such activity but 
showed faster rates of cognitive decline. Whilst subclinical seizures and spikes can 
cause significant cognitive impairments [67, 116], it is currently unknown whether 
treatment of interictal epileptiform discharges improves cognitive function in patients 
with dementia or mild cognitive impairment and is the subject of ongoing clinical trials 
(see Sect. “The Role of Interictal Epileptiform Discharges”).

Finally, misdiagnosis of “benign” EEG patterns (e.g. wicket spikes, hypnagogic 
hypersynchronicity, hyperventilation induced slowing) is common when EEGs are 
interpreted by physicians without specialized training [117, 118]. In addition, non- 
specific patterns are commonly seen in the elderly, making a distinction between 
“normal” and “abnormal” even more challenging [119].

In conclusion, the “gold-standard” investigation in problematic cases is to cap-
ture a typical event on video-EEG. Whilst this may not be ubiquitously feasible, 
available or indicated, the EEG evaluation in the population with dementia should 
at minimum include sleep [35] and be reported by a certified electroencephalogra-
pher, especially in difficult cases.

 Diagnosing Non-convulsive Status Epilepticus

As discussed in section “Clinical Seizure Semiology and Differential Diagnosis”, a 
diagnosis of non-vascular dementia is an independent risk factor for status epilepti-
cus [120]. Diagnosing non-convulsive status epilepticus (NCSE) can be particularly 
challenging in the elderly population, and even more so in patients with dementia. 
Diagnosing non-convulsive status is difficult, but whilst there are now consensus 
electrographic criteria [121], there are no defining clinical parameters. Elderly 
patients may simply present with confusion of unknown origin or delirium [122–
124], although acute onset (i.e. within 24 h) and lack of clinical response to simple 
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commands were reported to be associated with NCSE rather than an alternative 
diagnosis [122]. Prion Disease Dementia has been reported to be associated with 
NCSE [125–127] and generalized status epilepticus [128, 129].

In conclusion, whilst NCSE should be considered in all elderly patients when 
sudden and transient cognitive fluctuations appear [130], diagnosing NCSE in 
dementia patients, who frequently have cognitive fluctuations at baseline, remains 
challenging. A low index of suspicion remains key: quick progression of cognitive 
deterioration or subtle ictal features (minor twitching of the face or limbs, nystag-
moid eye movements) should be screened for and Video-EEG monitoring instituted 
as the best and probably only modality helping to make a diagnosis.

 Management Approaches

 General Principles of Epilepsy Management in Dementia

The general principles for management of epilepsy in persons with dementia are not 
different from other patient groups. However, there are many factors to take into 
consideration in new-onset epilepsy in the elderly population, which are especially 
important in persons with cognitive impairment and dementia. The ageing brain, in 
combination with coexisting focal lesions or regional neurodegeneration found in 
dementia, is especially sensitive to both the effects of seizures and the pharmaceuti-
cal treatments given to prevent further seizures. In addition, elderly patients, com-
monly suffer from comorbidities affecting their general physical condition, 
including balance, gait, and muscle strength, which will further increase the risk of 
falls and fractures in connection with seizures. Falls may also be related to adverse 
events from antiepileptic drugs (AED). Medication taken to treat medical comor-
bidities, also increases the risk for interactions with AEDs. Other considerations to 
take into account include the consequences of the cognitive problems (e.g. strate-
gies to remember to take medication) and different psychosocial factors (e.g. educa-
tion of carers, safety of accommodation) involved in dementia.

When a diagnosis of epilepsy is made in a person with dementia there are several 
issues that have to be addressed. Due to the patient’s cognitive impairment, informa-
tion about the diagnosis and its consequences should be given both orally and in 
writing, not only to the patient, but also to family and other caregivers. It is impor-
tant to educate caregivers on signs that can indicate seizures, in which circumstances 
emergency medication should be given (if relevant) and when it is important to seek 
medical advice or call an ambulance. Contact information to a specialist service 
should be available, especially if the patient is living at home. Rapid follow-up 
should be arranged, either at a clinic or by phone, to ensure that the information 
given has been understood, to check whether there are repeated seizures and, if 
treatment with AEDs has been started, ensure that there is no worsening of cognitive 
function or the general condition due to adverse effects, see further below.

As with all cases of newly diagnosed epilepsy, treatment with an AED should be 
started if there are frequent generalized tonic-clonic seizures (especially nocturnal, 
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as this increases the risk of sudden unexpected death in epilepsy [131]). Further, 
treatment should be commenced if there is a risk for recurrent seizures that might 
increase the risk for falls or other traumatic events, accentuate the cognitive impair-
ment, or lead to behavioral disturbances that could be negative to the patient or 
caregivers. However, these risks have to be balanced against the risk of side effects 
from the treatment, which is especially common in cognitively impaired patients 
and might lead to poor compliance to treatment. While the primary goal of treating 
epilepsy in a cognitively healthy and independent person will always be to achieve 
seizure freedom, this goal has to be modified in persons with dementia and one 
should always take into consideration the risk of decreasing the quality of life when 
treating with an AED.  In a person with moderate-to-severe dementia with occa-
sional focal seizures that do not lead to falls, severe behavioural changes, or other 
potentially dangerous situations, active treatment can be postponed. On the other 
hand, it is important to inform patients and caregivers that if treatment with an AED 
is initiated, seizure freedom on low or moderate doses of AEDs can often be 
achieved. In the elderly, seizure freedom of 60–90% with treatment has been 
reported [132]. There is also some evidence that treatment with an AED can improve 
cognitive function in some patients [35, 133]. This could be due to a decrease in 
interictal seizure activity or a direct positive effect on hippocampal function as dem-
onstrated with low doses of levetiracetam in one study in patients with mild cogni-
tive impairment [134]. Drug treatment, including choice of AED, is discussed in 
more detail below.

Due to their cognitive problems, patients with dementia often find it difficult to 
self-report seizures, recognize and express the nature of adverse events, and remem-
ber to take their medication. Arrangements should be made both for supervision of 
the patient’s general condition, signs of new seizures and to ensure that prescribed 
medications are taken. The latter can be facilitated by using drug dispensers or 
supervision of drug intake. A driving ban due to epilepsy is seldom an issue in 
patients with an established dementia diagnosis but might need to be addressed in 
patients with mild cognitive impairment and seizures. Both patients and caregivers 
should be given practical and psychological support to handle other psychosocial 
aspects of newly diagnosed epilepsy in dementia: Issues include anxiety both for the 
patient and for the caregiver, due to fear of new seizures and possible side effects of 
AEDs, social isolation, stigma and uncertainty concerning the diagnosis and its 
practical aspects for daily life. Some of these issues might have a greater impact on 
the caregiver’s situation and general well-being than on the person with dementia 
and epilepsy. Clear written information and contact details to a specialist service 
will decrease worry and increase confidence in those affected.

 General Aspects of Drug Treatment

After deciding to treat a person with epilepsy in dementia with an AED, there are a 
number of factors to consider. While drug absorption, protein binding, and hepatic 
clearance are not substantially affected by normal ageing [4], this is often the case 
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in patients with dementia that are frail, possibly malnourished, and often have 
comorbidities that might affect these aspects of the patient’s condition. Renal clear-
ance decreases with age and dosage need to be adjusted for AEDs that are primarily 
metabolized by renal excretion, such as levetiracetam and gabapentin. 
Pharmacodynamic aspects are also very important. Due to a decline in homeostatic 
mechanisms in the ageing brain, older people are very sensitive to adverse effects of 
psychoactive drugs [4]: the therapeutic window is typically narrower in the elderly 
(Fig. 12.1, reproduced from [135]). This is even more important in dementia, where 
the cerebral changes of ageing are compounded by neurodegenerative or other 
lesions.

Polypharmacy is common in persons with dementia, due to multiple concomitant 
medical conditions. For example, secondary prophylactic treatment is given after 
transient ischaemic attack/stroke, while the cognitive, affective and behavioural 
symptoms in dementia might require symptomatic treatment with antidepressants, 
anxiolytics, antipsychotics, and antidementia medications (choline esterase inhibi-
tors, memantine). In addition, persons with dementia are often older and are prone 
to general medical comorbidities such as cardiovascular disease, diabetes, gastroin-
testinal conditions, and pain. Consequently, a careful review of the patient’s list of 
medications is needed before initiating treatment with an AED. Especially the risk 
for interactions and additive adverse effects on cognition and wakefulness need to 
be taken into account.Additionally, patients with epilepsy who receive long-term 
monotherapy with enzyme inducing AEDs (carbamazepine, phenytoin, or valpro-
ate) exhibit altered circulatory markers of vascular risk (increased total cholesterol 
and homocysteine, reduced folate, increased common carotid artery intima media 
thickness), which is significantly associated with the duration of AED monotherapy 
and may contribute to acceleration of the atherosclerotic process [136]. Recent large 
population-based cohort studies have also demonstrated that persons with AD 
treated with AEDs are at increased relative risk of death (mainly due to dementia 
and more so on older AEDs) [137] and of stroke (regardless of AED used) [138], 
highlighting the need to use AEDs judiciously in this vulnerable population. Box 
12.2 summarizes desirable features of AEDs for dementia patients (reproduced 
from [135]).
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Fig. 12.1 Effect of age on 
therapeutic ranges: The 
elderly have a narrower 
therapeutic window (the 
range between the lowest 
effective concentration and 
the maximal tolerated 
concentration (Source: 
Bergey [135]; reproduced 
with permission from 
Wolters Kluver Health)
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AEDs with minimal interactions should be chosen (see further below) and 
decreased dosage of other psychoactive drugs should be attempted when starting 
treatment with an AED. Newer AEDs have lower cognitive and sedative effects than 
older AEDs and should be drugs of first choice [133, 139–142]. Finally, oral intake 
might be compromised by dysphagia, decreased appetite, or behavioural issues in 
the patient with dementia. In these cases, AEDs where tablets can be divided in 
smaller pieces or crushed, or are available as granules or liquid formulations, might 
be preferred.

The following steps should be followed when starting treatment with an AED in 
dementia:

 1. Assess cognitive function before starting treatment. In order to evaluate whether 
introduction of an AED affects the patients’ cognition and general condition, 
baseline assessment of cognitive and activities of daily living (ADL) functions 
should be performed before starting treatment. Depending on whether the patient 
has a mild, moderate, or severe dementia, different methods of assessment can be 
utilized. As a minimum, this should include a cognitive screening test such as 
Mini-mental state evaluation (MMSE) and a structured interview with family 
members and other caregivers.

 2. Treatment is started with a low dose and titrated slowly to a minimum effective 
dose. When treating epilepsy in dementia a lower dose of AED can be used than 
which is usually required in younger or otherwise healthy older patients with 
epilepsy. For example, a daily dose of 100 mg lamotrigine or 500 mg levetirace-
tam is often sufficient [133]. Careful evaluation of efficacy and adverse effects 
should be made before further increases in dosage.

Box 12.2 Summary of Desirable Features of an AED for Use in the Elderly and 
Persons with Dementia
No interaction with other medications
No interaction with other AEDs
Can be introduced at therapeutic doses
No metabolism
No protein binding
Once or twice daily dosing
Laboratory monitoring not necessary
Excellent safety record
Good side-effect profile
High therapeutic index
Little effect on cognitive function
Psychoactive benefits

Source: Bergey [135]; reproduced with permission from Wolters 
Kluver Health
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 3. Rapid follow-up of the patient after starting treatment. The importance of 
rapid follow-up cannot be overemphasized and should be performed within 
2–3 weeks, much faster than is often the case in follow up of epilepsy treat-
ment in cognitively intact patients who can self-report any adverse events. 
The initial follow- up can be done by phone and should include an interview 
with a caregiver, focusing on cognitive and general ADL function, as well as 
sedative and other adverse effects. The same principle should be applied 
when starting treatment with other psychoactive drugs such as antidepres-
sants or antipsychotics. Adherence issues should also be addressed. Check if 
the patient is taking the medication and if supervision or a drug dispenser 
is needed.

 4. Long-term follow-up. Follow-up in person should be scheduled within 
1–3 months and include assessment of further seizures, cognition (with renewed 
cognitive screening test for objective comparison), ADL function, changes in 
behaviour (e.g. sedation, apathy, depression, irritability, disinhibition), balance 
and general well-being. Always interview a caregiver who knows the patient 
well, in person or by phone, as an accompanying person at a clinic visit might 
not be closely acquainted with the patient. Provide caregivers with contact details 
and encourage them to contact the clinic if there are changes in the patient’s 
condition.

 5. Length of treatment. Seizure control is often good when treating epilepsy in 
patients with dementia and older people in general, with 60–90% of patients 
becoming seizure free or have a greater than 95% reduction in seizure fre-
quency and less than 3 seizures per year (up to 79% in a retrospective study 
of 39 patients with various dementia syndromes [95]). However, seizure 
recurrence is possible and should be carefully monitored for [95, 132]. In 
addition, the underlying dementia disorder remains and progresses, and 
treatment should most often be continued long-term providing there are no 
adverse effects or other factors that might require stopping or reducing the 
dose of the AED.

 Antiepileptic Drugs Used in Patients with Dementia

The evidence base to guide the choice of antiepileptic treatment in patients with 
seizures and dementia is limited due to paucity of randomized clinical trials [143], 
and relies mainly on other studies in the elderly with or without dementia.

Taken together with limited data from randomized controlled studies in older 
people [139, 142, 144, 145] the newer anticonvulsants (including levetiracetam and 
lamotrigine) should be considered as a first line in the treatment of epilepsy in 
patients with dementia due to their lower potential for drug interactions, lower inci-
dence of adverse effects and linear pharmacokinetics [93].

The following section and Table  12.2 summarize commonly used AEDs in 
patients with dementia, their metabolism, interactions, efficacy and tolerability, and 
adverse effects [35, 146].
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 Newer Antiepileptic Drugs

 Levetiracetam
Levetiracetam (LEV) is a broad-spectrum AED thought to exert its function by 
binding synaptic vesicle protein 2A [147], thereby reducing neurotransmitter release 
during repetitive stimulation on rapidly firing neurons [148]. Its main advantages 
are the broad-spectrum activity, the availability of oral and parenteral formulations, 
and the lack of clinically significant drug interactions.

The use of LEV in the treatment of seizures in patients with AD is supported by 
strong evidence [133, 149]: In an open-label observational study of LEV, Belcastro 
and colleagues [149] administered LEV daily (1000–1500 mg) to 25 patients with 
advanced AD and new-onset epilepsy: 72% were seizure free for at least 1 year, 
16% discontinued due to side effects, 8% were unresponsive, 4% were lost to fol-
low- up. Cumbo et  al. [133] performed a prospective, randomized, three-arm 
parallel- group, case-control study of 95 patients with AD and seizures: Three treat-
ment groups (LEV n = 38, phenobarbital n = 28, lamotrigine n = 29) were compared 
to a control group (n = 68) to evaluate cognitive effects of AEDs. The study revealed 
that LEV (500–2000 mg/day) is effective in treating focal onset seizures in patients 
with AD: at 12 months, 71% were responders (seizure reduction of at least 50%) 
and 29% had become seizure free. Importantly, efficacy was observed at low doses 
(mean 1343.7 mg/day), justifying the use of lower doses in elderly patients with 
dementia. There was no difference in the efficacy of all three anticonvulsants but 
LEV was associated with fewer adverse events. Additionally, LEV improved cogni-
tive performance (especially attention level and oral fluency) measurable clinically 
by MMSE and Alzheimer’s disease Assessment Scale-cognitive scoring. Patients 
treated with LEV experienced less depression than patients treated with phenobar-
bital, but more so than those treated with lamotrigine.

LEV is available as modified release formulation, useful in patients who have 
compliance issues. Serum level monitoring and blood monitoring are usually not 
required, although it would be advisable to determine serum creatinine and creati-
nine clearance prior to starting in the elderly to establish correct dosing [150].

 Lamotrigine
Lamotrigine (LTG) is another broad-spectrum anticonvulsant with efficacy against 
multiple seizure types and with good tolerability [151]. It exerts its action predomi-
nantly by blocking voltage-dependent sodium and calcium channels, preventing 
action potential propagation [152, 153] and the release of neurotransmitters, mainly 
excessive glutamate [154, 155] from excitatory neurons, which may be a relevant 
mechanism in the pathophysiology of AD.

With LEV, LTG is supported by the strongest available evidence for the treat-
ment of focal onset seizures in AD: as mentioned in the section above, Cumbo et al. 
[133] demonstrated that LTG (25–200 mg/day) is equivalent to LEV and phenobar-
bital (PB) at achieving seizure reduction at 1 year (LTG response rate 59%). Like 
LEV, LTG has fewer adverse effects and a better cognitive outcome compared to 
PB. Additionally, LTG improved mood. In a small crossover trial of LTG, Tekin 
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et al. [156] demonstrated that 300 mg/day of LTG improved word recognition, nam-
ing, and depressed mood in AD patients without epilepsy on Alzheimer’s disease 
Assessment Scale behavioural subscale after 8 weeks of treatment. In the Veterans 
Administration Cooperative Study, Rowan and colleagues [140] showed that LTG 
(150 mg/day) and gabapentin (1500 mg/day; see section below) were better toler-
ated than carbamazepine (CBZ) (600 mg/day) in a 12-month efficacy and tolerabil-
ity study of 593 adults (mean age 72 years) with new-onset epilepsy. Efficacy and 
seizure freedom rates of around 50% were comparable in all three groups.

LTG is non-sedating and does not cause significant cognitive dysfunction [157, 
158]. LTG is not highly protein bound, nor an hepatic enzyme inducer, resulting in 
minimal drug interactions except for when it is given with enzyme-inducing drugs 
(lowering LTG levels) or valproate (resulting in two to threefold higher LTG levels) 
[151]. The main disadvantage of lLTG is the need for slow dose escalation, due to 
the risk of hypersensitivity reactions if the dose is escalated too rapidly [159].

 Gabapentin
Gabapentin (GBP) is a well-tolerated anticonvulsant with modest efficacy, which 
has good tolerability, including in the elderly and lacks major drug interactions 
[160]. The predominant effect of GBP is as a selective inhibitor of voltage-gated 
calcium channels containing the α2-δ1 subunit [161]. Additionally, GBP reduces 
the release of a number of neurotransmitters, including, among others, glutamate, 
noradrenaline, and acetylcholine, but their effect on seizures remains to be eluci-
dated [162]. The Veterans Administration Cooperative Study [140], a randomized, 
double-blind, double dummy, parallel study of 593 elderly subjects with newly 
diagnosed seizures, demonstrated that GBP (up to 1500 mg/day) was better toler-
ated than carbamazepine (CBZ) and was as efficacious as both LTG and CBZ at 
seizure control, with more than 50% of participants seizure free at 12 months.

GBP is renally excreted without being metabolized in the liver, and does not 
induce hepatic enzymes. The only reported drug interactions are antacids contain-
ing aluminium or magnesium hydroxide, as they reduce absorption of the drug by 
about 20%. Their administration should be separated by at least 2 h [163].

 Oxcarbazepine and Eslicarbazepine
Oxcarbazepine (OXC) is a 10-keto analogue of CBZ [164], whilst eslicarbazepine 
(ESL) is a prodrug of (S)-(+)-licarbazepine [165, 166]. Both act mainly via inhibi-
tion of voltage-gated sodium channels. Both are licensed for adjunctive and mono-
therapy of focal-onset and secondarily generalized seizures [166]. OXC can be 
more rapidly uptitrated than CBZ, and is also available as extended-release formula-
tion that can be administered once daily. Eslicarbazepine only requires once daily 
dosing, too. No evidence is available on the safety and efficacy of these two drugs 
in patients with dementia, although both are being used successfully in the treat-
ment of elderly patients. Efficacy of OXC appears to be similar to CBZ when used 
in older patients, whilst ESL showed improved efficacy (62% in >65  years vs. 
48.8% in 65 years, ESL was found to cause low rates of hyponatraemia [168], pos-
sibly due to the lower mean doses used in this subgroup (850 mg/day in >65 years 
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vs. 1032.6 mg/day in <65 years), hence serum sodium monitoring is always recom-
mended when using OXC and ESL in the elderly population. Discontinuation rates 
due to adverse effects among elderly patients were similar to those of younger indi-
viduals for OXC [169], but higher for ESL [168]. The most common adverse effects 
for both drugs included dizziness and nausea [164, 168]. The tolerability profile 
improved in patients who switched from CBZ or OXC to ESL due to adverse 
effects [168].

Enzyme-inducing antiepileptic drugs reduce levels of the active metabolite 
monohydroxycarbazepine and of ESL [164], whilst both may increase serum levels 
of phenytoin.

 Lacosamide
Lacosamide (LCS) is a later generation antiepileptic drug, which enhances the slow 
inactivation of voltage-gated Na channels with comparable efficacy to other antiepi-
leptic drugs licenced in the last decade [170]. There is no available evidence of its 
use in patients with dementia. Most of the evidence of its use in the elderly comes 
from retrospective case series [171–173], a subgroup analysis of a non-inferiority 
trial vs. controlled-release (CR) carbamazepine [174] and from its use in neuro-
pathic pain trials, which enrolled higher numbers of elderly patients [175]: Overall 
LCS is well tolerated and no dose reduction is recommended in older patients 
(unless there are known renal problems). LCS has similar efficacy to CBZ-CR 
(6-and 12-month seizure freedom) and is better tolerated than CBZ-CR. There is, 
however, a higher incidence of cardiac disorder adverse effects with higher discon-
tinuation rates because of any adverse effect in the 400–600 mg/day groups. LCS 
can induce a dose-dependent prolongation of the PR interval, with occasional 
reports of atrioventricular block and alterations in cardiac rhythm reported when the 
drug was used at high doses in patients with pre-existing cardiac disease risk fac-
tors, in which caution is mandated in using this drug. Psychiatric side effects includ-
ing psychosis, agitation, and suicidality have rarely been reported in post-marketing 
studies [176]. LCS has several properties that make it an attractive choice in patients 
with dementia and their comorbidities: LCS is available as tablet, syrup, and iv 
preparation with bioequivalence between the formulations making direct conver-
sions possible [177]. Further, LCS has linear pharmacokinetics, is not affected by 
food and has a low potential for clinically relevant pharmacokinetic drug–drug 
interactions with AEDs and other common medications [167].

 Topiramate, Perampanel, and Brivaracetam (BRV)
Of the newer anticonvulsants, Topiramate (TPM) and Perampanel (INN) are less 
suitable for treatment of seizures in dementia due to their cognitive and psychiatric 
side effects.

TPM alleviates behavioural deficits in mouse models of AD [43] and is effective 
in older adults as monotherapy or add-on for the treatment of one or more focal 
seizures [178]. However, cognitive side effects are a significant disadvantage: they 
appear to impact particularly on working memory, short-term verbal memory, lan-
guage skills, verbal IQ, attention/concentration, processing speed, complex 
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visuomotor ability, and perception [179]. Cognitive side effects can be minimized 
by slow uptitration but there is a proportion of patients very sensitive to cognitive 
side effects of TPM regardless of how cautiously it is introduced. Furthermore, 
cognitive side effects, albeit reversible on drug withdrawal, may appear at low doses 
and persist throughout treatment. TPM can also have negative side effects on mood 
and cause psychosis [180].

INN is a selective non-competitive antagonist at the α-amino-3-hydroxy-5- -
methyl-4-isoxazolepropionic acid receptor (AMPA) receptor, an ionotropic gluta-
mate receptor. Its mechanism of action is unique among anticonvulsants and it 
requires only once daily dosing. No data is available to support its use in older 
patients with epilepsy, as there were not sufficient numbers of subjects aged 65 
years and over enrolled in the trials. A significant drawback is the occurrence of 
common psychiatric side effects [181] including aggression, but also thoughts of 
harming others, physical assault, threatening behaviour, and suicidal ideation, 
which prompted the FDA to issue a black box warning against INN. Careful consid-
eration of these important side effects and particular care should be taken when 
considering INN for patients with dementia.

BRV is one of the latest anticonvulsants licenced, where no or very little data 
exists on its use in the elderly population: BRV is the 4R-propyl analogue of 
LEV. Like LEV it binds to synaptic vesicle protein 2A but with 15- to 30-fold higher 
binding affinity than LEV, possibly at a different binding site and interacting with 
different conformational states of the synaptic vesicle protein 2A protein [182]. Its 
efficacy in older adults is comparable to that in younger subjects and no dosage 
adjustment is required [183]. One of the major advantages of BRV is that no initial 
dose titration is needed and efficacy is seen on day 1 of oral use in a significant 
percentage of patients [182]. Parenteral and oral formulations are available and side 
effect profile is similar to that of LEV, with irritability, agitation, anxiety, insomnia, 
aggression, and depression the commonest dose-dependent side effects, which are 
typically mild to moderate. Whilst post-marketing data is being collected, to date, 
the psychiatric side effects of BRV have been reported as being perhaps less fre-
quent and less severe compared to LEV [182].

 Older Antiepileptic Drugs

 Carbamazepine
Carbamazepine (CBZ) is a blocker of voltage-sensitive sodium channels and a 
widely prescribed anticonvulsant [184]. In respect to the elderly and patients with 
dementia, it has a less than favourable pharmacokinetic profile: as a hepatic enzyme 
inducer it may have numerous drug–drug interactions, and hyponatraemia has been 
more frequently reported in elderly patients taking CBZ [185]. In the Veterans 
Administration Cooperative Study [140], Rowan and colleagues demonstrated that 
cCBZ (600 mg/day) was less well tolerated than lLTG or gGBP for the treatment of 
new-onset seizures in older patients, although the efficacy rates were comparable 
among the three groups.
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 Phenytoin
Data on the use of phenytoin (PHT), a potent blocker of voltage-gated sodium chan-
nels, in AD derives from observational studies, which have demonstrated high rates 
of adverse effects (up to 40% [186]) including worsening of cognitive symptoms, 
ataxia, delirium and sedation [30, 95, 187] and variable efficacy on seizure control. 
Individuals with Down Syndrome and epilepsy, for example, respond well to PHT 
when treated early in life but develop cognitive side-effects when treated for late- 
onset seizures [187]. The adverse effects of PHT on cognition and seizures may be 
due to blockage of NaV1.1 channels predominantly in parvalbumin-positive inhibi-
tory interneurons, thereby causing network hyperexcitability, findings replicated in 
the APP–J20 mouse model [53].

 Phenobarbital
The use of phenobarbital (PB) in patients with AD was evaluated in a randomized 
three-group parallel case control study [133] of LEV, LTG, and PB (described in the 
previous section): There were no differences in responder rates among the 95 
patients treated with either of the three AEDs. There was, however, higher incidence 
of adverse events on PB (43%), most commonly somnolence and asthenia, and high 
withdrawal rates (17%). More than half of patients on PB experienced side effects 
(61%). The authors concluded that despite its efficacy, due to its side effects of 
ataxia, somnolence, and central nervous system depression causing further cogni-
tive impairment, PB is not a good choice in elderly patients [133].

 Valproic Acid
Valproic acid (VPA) was evaluated in a multicentre, randomized, double-blind, 
placebo-controlled trial of 313 patients with moderate AD without epilepsy, to 
determine whether treatment with VPA 10–12 mg/kg/day could delay/prevent 
the onset of agitation or psychosis [188]. This study revealed not only that VPA 
did not delay onset of agitation and psychosis but showed that the valproate 
group had higher rates of toxic effects including somnolence, gait disturbance, 
tremor, diarrhoea, and weakness. It also showed that there was greater hippo-
campal volume loss in the valproate group when imaged at 12 months [189]. 
These results should caution on the use of VPA at these doses in patients with 
AD with or without epilepsy. A further concern is a development of valproate-
induced parkinsonism and of valproate encephalopathy, an idiosyncratic drug 
reaction, characterized by impaired cognition, drowsiness, and apathy, which 
typically resolves on stopping the drug [112, 190, 191]; see section “Valproate 
Encephalopathy”).

 Benzodiazepines: Chronic Use
Chronic benzodiazepine use in older patients remains high in developed countries 
(7–43% [192]), although international guidelines [193] discourage its use due to the 
inherent risks of withdrawal symptoms, making dose reduction difficult, and the 
risk of withdrawal seizures on forgetting medication even in healthy individuals. A 
recent study has additionally shown a 50% higher risk of developing dementia upon 
lifetime use of >90 doses of benzodiazepines, equivalent to two doses a week for 
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1 year [192]. The use of chronic benzodiazepines is therefore discouraged in the 
management of epilepsy in dementia, whilst acute benzodiazepine use maintains its 
role in treating prolonged seizures in the acute phase (see section “Acute Seizure 
Treatment with Benzodiazepines”).

 Aspects Requiring Special Consideration

 Bone Health

Several AEDs have negative effects on bone metabolism and might increase osteo-
porosis in the already susceptible population of older people, especially in dementia 
where physical activity often is limited. A recent meta-analysis found that first- 
generation AEDs, including valproate, phenobarbital, phenytoin, and carbamaze-
pine, as well as the second-generation AED lamotrigine, could decrease bone 
density, while levetiracetam did not [4, 194]. This may be especially important in 
patients with manifest osteoporosis. Due consideration for follow-up of bone den-
sity and risk for fractures is needed during long-term treatment with an AED, and 
prophylaxis with calcium and vitamin D started as needed. On the other hand, in 
patients with progressive dementia and shorter expected survival, this issue might 
not be of major importance.

 Acute Seizure Treatment with Benzodiazepines

Elderly patients are very sensitive to the sedative effects of benzodiazepines, espe-
cially long-acting ones. If given in the acute setting to curtail an ongoing seizure, in 
a hospital, or by an ambulance service, iv formulations are often used. This may 
lead to depression of respiration and might result in intubation and need of intensive 
care. Benzodiazepines should therefore be used with caution and ideally reserved 
for cases of convulsive status epilepticus. In prolonged seizures or seizure clusters, 
short-acting bensodiazepines such as alprazolam and iv treatment with, e.g. LEV, 
VPA, or LCS should be considered as first-line treatment. Diazepam easily accumu-
lates in the elderly with risk for long-term sedation, while LEV, VPA, and LCS have 
less risk for acute falls in blood pressure compared to phenytoin or fos-phenytoin, 
which is another commonly used iv treatment for prolonged seizures and status 
epilepticus. In a person with dementia with frequent generalized seizures, it can be 
advisable to have acute medication available that can be given in cases of prolonged 
seizures. Traditionally, rectal diazepam has been given, but entails some problems 
with administration. Liquid midazolam is available in syringes and can more easily 
be administered orally between the teeth and the inside of the cheek. Although 
respiratory depression is less of an issue with rectal or oral administration, post-ictal 
sedation and delirium remain problematic.
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 Valproate Encephalopathy

A number of case reports and smaller case series have described cognitive decline 
and extrapyramidal motor symptoms during long-term treatment with valproic acid 
[195–199]. Although rare, valproate encephalopathy can affect both younger and 
older patients. The clinical symptoms of valproate encephalopathy are usually 
related to introducing the drug but onset can occur several years after starting treat-
ment. As VPA concentrations most often are within the therapeutic range, the reac-
tion appears to be idiosyncratic, although the exact mechanism remains to be 
determined. Valproate encephalopathy is unrelated to derangement in liver function 
tests, but is typically associated with raised levels of ammonia, which can be 
screened for. Valproate encephalopathy is a reversible condition and often accompa-
nied by pseudoatrophy, with normalization of brain volumes and cognitive function 
after valproate is discontinued [199]. In summary, a diagnosis of valproate encepha-
lopathy should be considered in patients with more rapid cognitive decline and 
ammonia levels screened for. Treatment with VPA should be avoided in the elderly, 
especially in patients with dementia.

 Case Scenarios and Summary Teaching Points

The final section of this chapter presents three real-life case scenarios to illustrate 
and summarize the major teaching points arising from the sections above.

 Case 1

An 85-year-old man with mixed AD and vascular dementia had a self-limiting gen-
eralized seizure of 1–2 min duration and a post-ictal state lasting several hours. He 
was admitted to hospital and started on treatment with levetiracetam 500 mg daily. 
After discharge, he was followed up by a general practitioner at the care facility 
where he lived. There were no further seizure episodes during the following year.

 Case 2

An 82-year-old single woman was referred to the Neurology Outpatient Clinic after 
two episodes of generalized seizures. She was started on carbamazepine but devel-
oped severe lethargy and stopped the medication. After having a few focal onset 

Teaching Points
Epilepsy in dementia is common and risk of seizure recurrence is fairly high. 
The institution of treatment with an AED should therefore be considered 
already after a first seizure. Low doses of a newer AED are often sufficient 
and leads to seizure freedom in a majority of cases.
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impaired awareness seizures (complex partial seizures), she was started on lamotrig-
ine 100 mg daily but again developed sedative adverse effects, as well as dizziness. 
Treatment was changed to gabapentin 300 mg three times daily, which was well 
tolerated. There remained occasional short-lasting focal onset impaired awareness 
seizures but no further generalized seizures during 2 years of follow-up.

 Case 3

A 68-year-old male was admitted to hospital for new-onset delirium and urinary 
voiding. He was married, university educated, a non-smoker with moderate alcohol 
consumption. He had localized prostate cancer and a 4-year history of progressive 
problems with gait, general psychomotor slowing and problems with executive 
function. He had been operated on for a lumbar spinal stenosis 1 year previously 
with improvement of pain but not gait.

On admission, EEG showed focal epileptiform activity in both frontal lobes but 
no signs of NCSE. He was diagnosed with epilepsy and treatment with valproate 
was initiated. This led to cognitive worsening and lethargy and his AED treatment 
was changed to carbamazepine. His condition improved and he was discharged to 
his home with assistance and alternate-weekly stays in a care facility. He was 
referred to a Memory Clinic pending follow-up of his epilepsy at the Neurology 
Outpatient Clinic. During the hospital stay an MRI was performed that showed mild 
atrophy of the frontal lobes and mesencephalon, while cerebrospinal fluid (CSF) 
analysis showed no signs of inflammation but a mildly raised level of Neurofilament 
light protein of 3740 ng/L (<1850 ng/L) and an increased Albumin CSF/serum ratio, 
while biomarkers for AD were normal.

On examination at the Memory Clinic, 3 months after he was started on carba-
mazepine but before follow-up at the Neurology Outpatient Clinic, he showed 
severe psychomotor slowing and could not participate in conversation or cogni-
tive testing. He had a horizontal and vertical gaze palsy, bilateral but asymmetric 
rigidity and bradykinesia. He could only stand and walk with the aid of two per-
sons. A diagnosis of a neurodegenerative disorder caused by probable progressive 
supranuclear palsy (PSP) was made. The patient was also suspected to have an 
encephalopathy caused by carbamazepine (700 mg per day), in spite of carbam-
azepine levels of 30 μmol/L (therapeutic range 20–40), with worsening of pre-
existing gait and cognitive symptoms. An EEG was repeated and showed a slight 
increase in the focal bifrontal epileptiform activity seen previously but no electro-
graphic seizures. The patient’s AED treatment was changed to levetiracetam 
1000 mg daily.

Teaching Points
Elderly people, with or without dementia, can be very sensitive to adverse 
effects of AEDs, even at low doses. A risk-benefit assessment should always 
be made when starting, changing, or terminating treatment. Complete seizure 
freedom cannot always be attained.
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At follow-up 1 month after the switch to levetiracetam, the patient was much 
better, and he talked and joked spontaneously. He did not want to spend time in a 
respite home any longer and home assistance had been stopped. He walked indepen-
dently but with a broad-based gait and had decreased postural reflexes, but showed 
no bradykinesia, rigidity, or gaze palsy. A cognitive screening test showed MMSE 
23/30, but he was unable to draw a three-dimensional cube or a clock. He had no 
further seizures but progressed in his cognitive and motor symptoms. After 6 years, 
he had progressed to the same clinical state as he had originally presented with and 
he died of pneumonia 7 years after onset of epilepsy and first presentation to our 
Memory Clinic. No autopsy was performed but the clinical diagnosis of PSP was 
maintained.
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 Introduction

Physical and cognitive exercise (in this chapter, cognitive exercise refers to cogni-
tive stimulation and cognitive training) for patients with dementia encompass a 
somewhat heterogeneous group of interventions which vary greatly with regard to 
design, implementation, targeted population, and efficacy. The term non- 
pharmacological treatments may at times be used to encompass these types of spe-
cific interventions. Although it is difficult to define what is meant by 
non-pharmacological treatment, it is implicit that such treatments do not include 
stand-alone pharmacological treatment, and usually also do not include invasive 
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procedures such as surgery. They are rarely alternatives to pharmacological treat-
ment but are often adjuvants to it, e.g. by interacting with pharmacological treat-
ments, mitigating side-effects or improving compliance. This is also true for 
physical and cognitive exercise.

This chapter will give an overview of the evidence that exists regarding possible 
effects of physical and cognitive exercise in dementia.

 Methodological Considerations

Physical and cognitive exercise may be considered complex interventions. 
Complex interventions have several interacting components (e.g., exercise may 
have an effect on the cardiorespiratory system, coordination/balance and may also 
have an effect by the social interaction) and may include behaviors by those who 
deliver and receive the intervention which have a high degree of difficulty. Indeed, 
some interventions may not be immediately implementable in clinical practice in 
a particular center or nursing home but may require staff training or training of 
caregivers or the need for adaptation of the usual clinical routine in order to 
accommodate the treatment [1, 2]. Moreover, some degree of flexibility may be 
necessary in order to ensure the ability of the treatment to be implemented in vari-
able settings.

This also raises the issue of how such interventions can be evaluated for efficacy 
as the methodology used in randomized controlled trials (RCTs) of pharmacologi-
cal treatments may be inappropriate or not transferable to the evaluation of exercise 
interventions. Physical and cognitive exercise interventions, together with other 
non-pharmacological treatments should ideally be evidence-based and thus despite 
obstacles to the evaluation, rigor in the assessment must be maintained and insisted 
upon. This is also important from a patient safety point of view, since although the 
interventions are generally considered safe and with relatively few adverse effects, 
such cannot be ruled out before evaluation. Moreover, implementing non- 
pharmacological treatments will often be associated with resource-consumption 
which will prohibit other activities, and it is obviously counter-productive to intro-
duce treatments for which there is evidence of no effect.

For the aforementioned reasons, the UK Medical Research Counsel has devel-
oped a methodological framework for the evaluation of complex interventions, 
such as physical and cognitive exercise, from hypothesis generation to imple-
mentation, and also suggests various study designs and other methodologies 
(e.g., consideration of alternative endpoints or study designs) adjusted to the 
evaluation of complex interventions [3]. In this vein it should also be kept in 
mind for clinicians and others evaluating the literature on exercise and other non-
pharmacological treatments in dementia that the usual gold standard for the eval-
uation of pharmacological treatments, i.e. a double-blinded RCT, will be 
unattainable for interventions such as physical exercise. Indeed, it may be an 
inappropriate methodology for evaluating a large proportion of non-pharmaco-
logical interventions.
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 Physical Exercise

For many years, exercise has received increasing attention as an important factor in 
maintaining health and wellbeing for humans of all ages. From an evolutionary 
point of view, being physically active has always been a stable of human existence 
as the vast majority of our time as a species have been spent as hunter-gatherers 
employing a strategy which involved traveling large distances by foot at a relatively 
high speed [4]. It is, therefore, not surprising that physical activity may impact on 
many organs and organ systems, and that physical inactivity may have detrimental 
impact on health. In other words, physical activity is a prerequisite for good health 
even in old age and in the presence of chronic diseases. In this vein, and specifically 
related to the brain it is interesting to note that the evolution of Homo Sapiens from 
apes coincided with a remodeling and growth of skeletal muscle and the brain in 
parallel further highlighting a linkage between muscle and brain [4]. This goes 
beyond the mere control of muscle which is subserved by a number of central and 
peripheral nervous system parts. However, this evolutionary perspective is more 
indicative of the role of physical exercise in the prevention of the occurrence of 
disease, and less so to the treatment of an acquired diseases such as dementia. 
Nevertheless, an interest in this aspect with regard to dementia and mild cognitive 
impairment (MCI) has become an increasing focal point in research within recent 
years as evidence has accumulated of an effect of physical exercise on the brain and 
symptoms of dementia. Physical activity has been defined according to the World 
Health Organization stating that “physical activity as any bodily movement pro-
duced by skeletal muscles that requires energy expenditure. Physical activity refers 
to all movement including during leisure time, for transport to get to and from 
places, or as part of a person’s work” [5], whereas physical exercise is physical 
activity that is planned, structured, and repetitive for the purpose of conditioning 
any part of the body. Thus, some persons may have a very physically active life but 
enjoy little physical exercise, whereas for others, the physical activity in their lives 
consists of exercise. For patients with dementia, having a physically active life may 
be difficult due to impairments prohibiting engagement in normal activities such as 
gardening and housekeeping or walking, and physical exercise may not be accessi-
ble to patients with dementia. For example, for persons with dementia exercise may 
need to be specifically tailored, or they may reside in assisted living facilities where 
physical exercise may not be made available.

 Exercise and the Brain: Effects and Underlying Mechanisms

A large number of studies using different methods of investigation such as electro-
encephalography (EEG), brain scans, cognitive testing, biochemical analysis, and 
genetic and epigenetic analysis have studied the effects of exercise on the brain and 
possible underlying mechanisms (Fig. 13.1).

It has become evident from a number of studies using structural MR scans of the 
brain that being physically active affects the structural properties of the brain. 
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Evidence comes from observational studies offering indirect evidence, but data 
from interventional studies also support this. A relatively large focus has been on 
the hippocampus with earlier studies finding the hippocampus to be especially 
responsive to exercise in terms of volume change [6–8]. Subsequent studies in 
humans have however, been less convincing, and a relatively recent meta-analysis 
pooling 14 studies failed to find convincing evidence for an effect [9]. Intriguingly, 
the hippocampus is one of the few areas in the brain where adult neurogenesis has 
been shown to occur in humans [10], and it has been speculated that an effect may 

a

b

c

Fig. 13.1 Role of exerkines in the effects of exercise on the brain. A number of exerkines (a) such 
as brain-derived neurotrophic factor (BDNF), irisin, cathepsin B, interleukine-6, and other mole-
cules from muscle and osteocalcin from bone may be released into the blood stream and enter the 
brain (brain–muscle cross-talk). Evidence from animal and human studies suggest a possible effect 
of exercise on a number of brain regions (b) such as the hippocampus, frontal cortical areas, and 
brain networks. Other effects may be mediated through an effect on beta-amyloid, vascular pathol-
ogy, angiogenesis, neurogenesis, and anti-inflammatory effects
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be mediated through stimulation of neurogenesis [11]. Animal studies support the 
notion that exercise preserves adult neurogenesis in the dentate gyrus in Alzheimer’s 
disease (AD) mice, and thus may also hint at a role in patients with AD regarding 
exercise [12]. Studies examining hippocampal subfields have not been able to find 
that exercise specifically stimulates volume changes in the dentate gyrus [13, 14], 
where adult neurogenesis takes place [10]. Maass et al. investigated whether vascu-
lar plasticity in the hippocampus was affected by a 3-month aerobic exercise pro-
gram in sedentary older adults (60–77 years) and found that perfusion increased in 
the oldest participants and that change was correlated with improvements in 
hippocampus- dependent cognitive tasks [15]. This thus indicates that an effect of 
exercise on the hippocampus may be mediated by other mechanisms than volumet-
ric changes. Long-term potentiation, which is believed to be the cellular basis of 
memory formation, and alterations in neurocircuitry may be other changes induced 
in the hippocampus by exercise which may not lead to volume changes [16], but 
may nevertheless improve hippocampal function such as memory.

Other areas of the brain are also possibly affected by exercise including frontal 
areas and the white matter. Regarding the white matter, fractional anisotropy, a mea-
sure of microstructural integrity derived from diffusion-weighted MRI, in the cor-
pus callosum was cross-sectionally correlated with peak oxygen uptake in one study 
[17], but findings in the corpus callosum are not consistent across studies [18]. In a 
large observational study, measures of cardiorespiratory fitness and whole brain 
white matter integrity 5 years after assessment were found to be associated [19], and 
in another large study, self-reported physical activity was associated with preserved 
integrity of frontal lobe tracts including the genu of corpus callosum, uncinate fas-
ciculus, external capsule, and anterior limb of the internal capsule [20]. Lastly, and 
in a smaller study, amount of physical activity was associated with higher integrity 
of white matter of the left fornix [21]. Moving to intervention studies, whole brain 
white matter atrophy in older women was attenuated following a 2 year resistance 
exercise program [22], and in another study, 1 year of weekly aerobic exercise also 
improved white matter microstructure in frontal areas [23]. As interventions of 
shorter duration did not lead to changes in the white matter [24, 25], it may be 
speculated that longer interventions may be needed to affect white matter. Since the 
primary function of white matter tracts is as structural connections between differ-
ent cortical and subcortical areas, assessing the effects of exercise on neural net-
works may be an indirect way to assess white matter function. Two commonly 
applied methods to assess networks are resting state functional MRI (rs-fMRI) and 
resting state EEG. Gramkow et al. reviewed the literature regarding the effects of 
acute exercise interventions on resting state EEG and found that in general, studies 
were small, with varying methodologies and low methodological quality [26]. It 
was not possible to arrive at any conclusion regarding effects on networks, and an 
effect of exercise on the delta band was the most consistent finding [26]. Regarding 
rs-fMRI, Dorsman et al. longitudinally investigated 212 healthy elderly persons and 
found that inter-network inter-subject synchronicity in subcortical and frontal- 
subcortical networks increased with amount of self-reported physical activity over 
time. There was no association between other networks and physical activity, 
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including the default-mode network [27]. A small number of intervention studies 
have also investigated the effects of exercise on network connectivity and other 
metrics, and effects have been reported for the sensori-motor network [28], default- 
mode network [29, 30], and fronto-parietal network [29].

A comprehensive review of the literature regarding exercise and cognition in 
older adults is not possible in this chapter, but the evidence has recently been 
reviewed in a systematic review [31] and a meta-analysis [32]. Especially executive 
functions are improved by exercise, but also attention and processing speed [33] are 
affected. These cognitive functions are primarily reliant on frontal brain areas as 
well as more distributed brain networks, and thus in line with findings from MRI 
studies. This further highlights the notion that these parts of the brain are amenable 
to exercise. Also yoga [34] and Tai-Chi [35] seem to improve attention and process-
ing speed. Indeed both aerobic, stretching and Tai-Chi are effective [32]. Chen et al. 
in their meta-analysis [32] found a possible dose-response effect for both frequency, 
intensity, duration and session duration. Whether memory is affected by exercise is 
less certain [36], but cannot be ruled out [37].

Despite the evidence suggesting a positive effect of exercise on brain structure 
and function, it remains largely unknown exactly what underlying mechanisms 
couple exercise and the brain. One intriguing possibility is that signaling molecules 
from peripheral tissues outside the brain such as muscle and bone are released into 
the blood stream and induce the changes. Skeletal muscle is metabolically very 
active during exercise, but also bone is activated by exercise, and both release mol-
ecules with autocrine, paracrine, and endocrine functions [38]. For muscle, these 
substances have been termed myokines, or, to reflect their relationship with exer-
cise, exerkines [39] (Fig.  13.1). These include brain-derived neurotrophic factor 
(BDNF), irisin, cathepsin B, interleukine-6, and other molecules. BDNF has been 
most extensively investigated regarding an effect on the brain [39–43]. For bone and 
brain interaction, osteocalcin has been investigated [38, 44] and other candidates 
have been reviewed previously [38, 45]. Animal and cellular studies have shown 
that BDNF is associated with hippocampal function and is actively secreted [46]. In 
humans, a polymorphism in the gene coding for BDNF which leads to either a 
valine or methionine amino acid in BDNF has been shown to confer an increased 
risk of AD [47], and to modulate the protective effects of exercise on incident 
dementia [48] and interacts with the relationship between physical activity and hip-
pocampal and temporal lobe volume [49]. Interestingly, in one study using a trans-
genic mouse model transfected with the methionine polymorphism, 
activation-induced secretion was reduced indicating that levels of BDNF protein 
have an important role [46]. A number of animal studies have further demonstrated 
that production and secretion of BDNF is induced by exercise. In humans, an acute 
bout of exercise in patients with depression increased serum BDNF [50], but a 
meta-analysis of chronic interventions in the same patient group did not find a simi-
lar increase [51]. This indicates that there may be a transient and immediate increase 
of BDNF following exercise but that the more tonic secretion is not affected by 
exercise. This may hint at two fundamentally different effects of exercise on the 
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brain, i.e. an acute effect possibly mediated through exerkines/myokines and a 
chronic effect partly mediated by other mechanisms (e.g., vascular, anti- 
inflammatory), but this remains speculative. BDNF has been coupled to a number 
of effects in the brain most principally neurogenesis [52], but also beta-amyloid 
production [53] and hippocampal dendritic spine density [54], and the exact linkage 
between exercise, BDNF, and the brain remains elusive. The evidence for a link 
between other myokines/exerkines and the brain remains less well examined.

 Effects of Exercise in MCI and Dementia

The interest in exercise as a possible adjunctive therapy in dementia and especially 
AD is to some degree motivated by two lines of evidence. Firstly, animal studies 
have shown that exercise may remove pathological aggregates of protein and may 
ameliorate other pathological changes in the brain, and thus that being physically 
active reduces the risk of dementia and AD through these mechanisms [55]. 
Secondly, in observational studies physical activity has been shown to reduce the 
risk of cognitive decline [56].

In animal models of AD, exercise seems to effectively reduce the pathological 
deposition of beta-amyloid, a protein which is believed to be a central player in AD 
pathophysiology. This may happen through increased clearance, promotion of the 
non-amyloidogenic pathway, and reduced production of beta-amyloid [57–60]. 
Moreover, exercise also modulates tau protein and hippocampal volume, two other 
pathological hallmarks of AD [61, 62]. However, evidence remains scarce regarding 
this effect in humans. In a study of 16 weeks of aerobic exercise compared to usual 
care in patients with AD, cortical beta-amyloid was not reduced [63]. This to date 
remains the only study in which the hypothesis has been tested, and the negative 
finding may be due to the short intervention warranting further studies. Data on this 
issue from observational studies is inconclusive and neither support nor negate that 
physical activity is associated with reduced beta-amyloid (reviewed in [64]). Two 
studies examined the effects of exercise on hippocampus in AD patients [65, 66] 
and were not able to show an effect. Similarly, observational studies have not been 
able to establish a connection between physical activity and hippocampal volume in 
AD patients [67, 68].

Several studies have found that exercise mitigates symptoms of dementia and 
AD dementia. Exercise has been found to both reduce behavioral and psychological 
symptoms of dementia, improve activities of daily living (ADL) and improve cogni-
tion, and not only in patients with AD (e.g., [69–72]). This clearly demonstrates the 
potential of exercise as a component in the treatment of dementia. As in elderly 
persons without cognitive impairment, exercise seems to affect executive functions 
more than memory, but also general cognition [73]. Moderate to high intensity exer-
cise is feasible in AD patients [74] and there may be a dose-dependent effect [70], 
although relatively low-intensity exercise has also been reported to improve cogni-
tion [75]. The effect on ADL may be mediated through an effect on physical 
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function, but may also be mediated through an effect on executive function [76]. 
Moreover, this may be due to a differential effect on more difficult ADL, so-called 
instrumental ADL, which may be more reliant on cognitive functions, and thus be 
less affected by exercise [77].

 Planning and Adapting Exercise to Patients with Cognitive 
Impairment and Dementia

One of the advantages of physical exercise as an intervention in patients with 
dementia is that it may be modified and adapted to fit different needs such as prefer-
ences and abilities of patients, and available equipment and physical surroundings. 
It may also be combined with other interventions. Both aerobic, strength exercise, 
flexibility and balance training may be beneficial for patients with dementia. 
Moreover, exercise may be carried out inside or outside, in groups or individually, 
at home, in care facilities or in gyms. Some patients may prefer fitness training, 
whereas others prefer soccer, badminton, swimming, or other sports.

Some patients in the MCI or mild dementia stage will be able to participate in 
exercise and sports on equal terms with patients without cognitive impairment. 
However, a large share of patients will be dependent on a degree of adaptation of the 
activities to accommodate impairments in cognition and physical disability in order 
to exercise.

A myriad of different forms of exercise are feasible and acceptable to patients 
with dementia, such as moderate-to-high intensity aerobic exercise [36, 78], Tai-Chi 
[79], telemedicine based exercise interventions [80], strength exercise [81], and 
walking programs [82], but it is important to be aware of possible barriers to partici-
pation. In a systematic review, the following groupings of barriers were found for 
patients with dementia in care homes: physical health and mental wellbeing related 
reasons (e.g., acute illness, anxiety, fear of injury and frailty, low levels of previous 
activity level), relationship dynamics (e.g., disagreement within the group, family 
miscommunication), and socioeconomic reasons (e.g., low staffing levels). 
Similarly, a number of facilitators were identified: bio-medical benefits and benefits 
related to physical ability (e.g., physiological benefits, wellbeing), feelings and 
emotions and confidence improvements (e.g., mastery of engagement, empower-
ment, self-worth, regaining control), therapist, staff, and group relationship dynam-
ics (e.g., anticipating challenges, availability of staff, motivating nursing assistants), 
activity related (e.g., allowing space for gaming approach, flexible approach, tailor-
ing its approach and its safeness) [83]. A piloting phase may be advisable also out-
side research settings [74] as this will help adjust the exercise program to the specific 
needs of individual patients and patient group.

Another relevant consideration is whether exercise should be group-based or 
individual. Group-based exercise has a social component, which may give addi-
tional benefit. Many patients will need some guidance and assistance, and group- 
based exercise will enable a single instructor to oversee more patients at once than 
is possible with individual training, which may thus be more cost effective. 
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Unsupervised exercise may be feasible in some patients [84] but may also be associ-
ated with lower adherence [85]. Group-based exercise will usually be conducted 
outside the home for community dwelling patients. This may function as a “break” 
for family caregivers living with the patient, but also necessitates transport to the 
place where the activity will be organized. Prevention of injuries will include proper 
warm-up, adequate training, supervision by trained personnel, adequate equipment 
and clothing, and adaptation of the exercises to participants’ cognitive impairment 
[74]. In this regard it is also important to be mindful of the risk of weight-loss which 
is often unwanted in patients with dementia as the disease itself means that patients 
are at risk of unwanted weight-loss (e.g., due to loss of appetite and forgetfulness 
regarding meals) (Table 13.1).

It is not possible from the literature to establish a lower limit to the exercise 
intensity or frequency of exercise which may elicit a benefit for patients with 
dementia. In this regard it is important to emphasize that apart from an effect on 
specific symptoms of dementia such as cognitive impairment, patients with 

Table 13.1 Consideration regarding delivery of exercise programs to patients with dementia

Before an exercise program
Intended target population
    •  Degree of cognitive impairment and specific cognitive impairment (e.g., language 

comprehension problems, visuospatial)
    • Other symptoms of dementia (e.g., aggression, agitation)
    •  Comorbidities and medication (e.g., musculoskeletal problems, beta-blockers (limits 

pulse increase))
    • Community dwelling or assisted living
    • Motivations and previous experience with exercise
Setting and organization
    • Individualized or group-based, at home or in a gym or other facility
    • Supervision and qualifications of those supervising
    • Need for transportation
Type of exercise
    • Aerobic, strength, stretching, balance
    • On exercise machines, team sports, outside, indoors
Identify facilitatory and barriers
    • Economic, resources, lack of previous experience, lack of a caregiver
    •  Motivational factors (e.g., social element, providing music for exercise, small 

competitive elements, defining individual goals)
Consider safety
    • Provide information about proper shoes and clothing
    • Information about warming up
    • Designing a ramp-up period in the intervention
During an exercise program
    Make room for adaptation on the individual basis
    Consider barriers and facilitatory factors that may become evident during the program
    Be mindful of injuries
    Be mindful of caregiver burden associated with the patient’s participation
After an exercise program
    Give advice on maintenance of exercise habits
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dementia will of course also benefit in other areas typically associated with engage-
ment in exercise such as improved physical function and decreased risk of cardio-
vascular disease. In one study, patients with mild dementia improved cardiorespiratory 
fitness following a moderate-to-high intensity aerobic exercise intervention of 1-h 
session 3 times weekly for 16 weeks [86]. In a subset of patients participating in 
more than 66.7% of the offered sessions, improvements in walking speed and timed-
up-and-go (a mobility measure) were observed [86]. Interestingly, in the same 
study, only those participants engaging in most of the offered exercise sessions 
improved on the cognitive outcome measure [86]. Two messages may be gleaned 
from these observations: (1) as for persons without dementia, there is a dose-
response regarding improvements of physical fitness such as cardiorespiratory, and 
that ideally, one should engage in exercise a minimum of 2 times weekly, (2) that 
improvements in cognition may only be evident in patients who exercise at a rela-
tively high intensity and frequency. However, this assumes that a possible effect on 
cognition is mediated either through improvement in cardiorespiratory fitness or a 
process which improves parallel with cardiorespiratory fitness. This remains specu-
lative and needs to be examined in further studies examining the underlying mecha-
nisms linking exercise and the brain.

 Conclusion

Physical exercise is undoubtedly a prerequisite for health and longevity in humans. 
In patients with dementia, there may be an additional effect, as studies have found 
an effect of exercise on cognitive function and other symptoms. Processing speed, 
mental speed, and executive function may be especially sensitive to an effect of 
exercise, but memory may also be improved. Underlying mechanisms remain unde-
termined, but effects on frontal brain regions are plausible, whereas data for an 
effect on the hippocampus is less convincing. The role of myokines remains to be 
investigated. Exercise is a very flexible intervention which is applicable to any stage 
of the disease including in the severe stages of a dementia disorder, but appropriate 
measures to facilitate and to limit barriers for persons with dementia to exercise 
must be taken.

 Cognitive Stimulation and Training

Cognitive stimulation (CS), cognitive training, and cognitive rehabilitation (latter 
covered in Chap. 14) are sometimes used interchangeable in research literature and 
in writings on their practical implementation. This has led to some confusion, and 
at present there are no definitions which are uniformly accepted. Indeed, elements 
of the three practices also overlap. However, a number of distinct characteristics 
unique for each of the approaches may be stated which has some validity and func-
tion, in that they relate to different underlying theoretical, conceptual assumptions, 
core elements and target populations, and therefore may have utility. All three 
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approaches share the characteristic that they are focused on improving cognitive 
functions or to abate deficits in functioning caused by cognitive impairment [87].

CS usually refers to activities in which participants take part in a variety of activ-
ities that are often group based and viewed as being able to stimulate cognitive 
engagement (e.g., discussions, lectures, games), whereas cognitive training involves 
exercises or tasks which are designed to target specific cognitive functions. Through 
incremental increases in difficulty, cognitive training aims to improve the individu-
al’s level of ability within the domain being targeted. Cognitive rehabilitation is the 
development of strategies which are aimed at helping the participant to achieve 
specific goals (e.g., being able to keep appointments, participating in specific activi-
ties) usually set out by the participant. Therefore, cognitive rehabilitation is directed 
at improving performance in everyday life in contrast to cognitive training where 
the focus is on specific cognitive functions which may in turn improve performance 
[88] (Table 13.2).

 Cognitive Stimulation

CS has a long history within therapies aimed at patients with dementia [89]. The 
basic tenet behind CS is to view the brain as a muscle in the sense that you “use it 
or loose it” [90]. Initially, CS was devised as a group-based activity, but in recent 
years, efforts to develop individualized CS have been underway [91]. CS is designed 
to stimulate general cognition, i.e. not specific cognitive domains in isolation (e.g., 
memory), the argument for this approach being that cognitive functions are not used 
in isolation, and therefore stimulation needs to target several brain functions at 
once [89].

Table 13.2 Cognitive stimulation, cognitive training, cognitive rehabilitation

Intervention—
description

Target 
population Setting

Possible 
mechanism of 
action Goal

Cognitive 
stimulation

General 
activities 
believed to 
stimulate 
cognition

MCI, mild, 
dementia, 
moderate 
dementia

Usually 
in 
groups

General 
stimulation of 
cognition

Prevent decline 
(“use it or loose 
it”)

Cognitive 
training

Tasks designed 
to train 
cognitive 
functions

MCI, mild 
dementia 
(moderate 
dementia)

Group 
or 
individ- 
ualized

Targets 
impairment in 
cognitive 
functions

Restoration of 
specific 
cognitive 
functions and 
subsequent 
improvement in 
functions

Cognitive 
rehabil- 
itation

Training in 
real-word 
situations

MCI, mild 
dementia

Individ- 
ualized

Development 
and training of 
compensatory/
adaptive 
mechanisms

Performance 
and functioning
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Different types of activities and content have been used in CS. The initial RCT 
on CS in dementia, for example, used images and tasks related to the images to 
stimulate discussion. In one example from the study participants were presented 
with the dotted outline of an umbrella, with participants being asked to connect the 
dots. Subsequently, they were asked to draw an umbrella from a different perspec-
tive as well as a closed umbrella. This was followed by discussions with the umbrella 
as a starting point (e.g., about rain/the weather, parts of France where it rained a lot, 
etc.). An improvement in general cognition and memory function (measured by the 
Mini Mental State Examination and AD Assessment Scale—Cognitive Subscale) 
was found following this 5-week intervention study [89]. Building on this promis-
ing finding as well as further including techniques from reality orientation, reminis-
cence therapy, and multisensory therapy, Spector et al. developed a 7-week, twice 
weekly 45 min session program (15 sessions in total) which was piloted [92]. This 
type of CS is specifically referred to as CS therapy, and may only be practiced by 
trained therapists (see also International Cognitive Stimulation Therapy Centre 
website). The program could be implemented in care homes, and had sessions on 
“Current affairs,” “Number games,” “Food,” “Being creative,” “Faces/scenes,” 
“Word game,” and others [93]. The program was tested in an RCT with 201 persons 
with dementia (mild to moderate range), and was found to improve general cogni-
tion and QoL [94]. There were no between-group effects on measures of depression, 
anxiety, communication, behavior, or global functioning. A number of subsequent 
studies have been carried out on the effects of CS, but the aforementioned studies 
remain one of the largest with other studies ranging from a few participants to 
around 70–100 participants [95].

Two fairly recent meta-analyses [95, 96] have examined the effects of CS on AD 
and dementia in general, and have arrived at somewhat different conclusions. Oltra- 
Cucarella et al. [96] were able to include 14 studies in their analysis, all relatively small 
studies ranging from 4 to 20 participants. They did not find a significant effect of CS on 
general cognitive function, memory, or ADL when pooling data from the included 
studies. An important caveat in the interpretation of this finding is that as well as small 
sample sizes, the authors of the meta-analysis reported that in general risk of bias was 
high for a number of the studies included. Thus, caution in ruling out an effect in AD 
based on these findings is warranted. Huntley et al. in their meta- analysis [95] were 
able to include a total of 33 studies including the relatively large study by Spector et al. 
[94] and other larger studies [97–99] given the fact that they looked at dementia and not 
subtypes. Significant effects of CS on the Mini Mental State Examination and AD 
Assessment Scale—Cognitive Subscale was found. It seems reasonable to assume that 
the different conclusions in the two meta-analyses are due to the number of studies and 
sizes of included studies rather than a differential effect in general dementia versus in 
AD. This is also supported by findings in a third meta-analysis looking at CS in com-
bination with acetylcholinesterase inhibitor treatment versus acetylcholinesterase 
inhibitor treatment alone in patients with AD, in which the former showed superiority 
regarding both cognitive function and behavior [100].

Huntley et al. [95] also examined a number of other factors by meta-regression 
analysis. The analyses revealed that format (inpatient vs outpatient; group vs 
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individual), dose (length, intensity of intervention in hours per week), or participant 
characteristics (dementia severity) were not associated with differences in effects 
[95]. Moreover, results did on differ depending on whether active or passive control 
situations were used [95].

A small number of studies have also investigated the effect of CS in MCI patients. 
Gomez-Soria et al. [101] tested a 10-week CS program in 155 patients characterized 
as MCI patients. The group-based intervention included reality orientation (ques-
tions about date, time and place, using calendars, etc.), practical exercises targeted 
at specific cognitive domains paired with an explanation of the cognitive aspect that 
was going to be focused on in each session, and finally group-based corrections of 
the exercises. There were no significant between-group differences in cognition, 
ADL, anxiety, or depression. In a much smaller study in patients with MCI due to 
Parkinson’s disease (n=20), 7 weeks of individual CS improved cognition and some 
items related to ADL. However, patients were younger (age under 40 was an inclu-
sion criteria), and replication in a larger study is needed. Two other studies exam-
ined whether CS in combination with exercise was beneficial [102, 103] in MCI 
patients. In the largest of the two, 555 patients were randomized to either cognitive 
stimulation, physical exercise, a combination, or social group (control). The inter-
ventions were based on 33 activities from Chinese culture (the study was conducted 
in Hong Kong) which were divided into cognitively activating, physically strenu-
ous, or primarily social. The intervention could be completed in an activity center or 
at home and lasted for 12 months. All three interventions were found to improve 
measures of verbal fluency, delayed recall, and general cognition measured on the 
ADAS-cog. Subgroup analysis revealed that combined CS and exercise was supe-
rior to the others in improving verbal fluency. There were no effects on ADL, 
depression, or general function.

A number of modified approaches of the initial program of CS (i.e., CS therapy) 
have also been suggested, and in some instances tested. One modification has been 
the development of the maintenance CS therapy program. Initial studies of CS ther-
apy had indicated that 3 months following the intervention effect of the intervention 
were minimal or not present [104], and were not detectable after 10 months [105]. 
Therefore, a program was developed [106] where the 7-week program [92] was fol-
lowed by a maintenance program with once weekly sessions over 16 weeks. New 
sessions were added such as “Art discussions” and “Household treasures.” A subse-
quent pragmatic RCT which included 236 care-home residents with dementia was 
conducted. At the 6-month follow-up significant improvements in self-rated Quality 
of Life-AD compared with the control group (7 week CS, but no maintenance). At 
the 3-month follow-up the proxy-rated QoL by carers, and daily activities showed 
improvements. There were no significant effects on cognitive scores or behavioral 
symptoms [107]. Maintenance CS therapy did likewise not improve the health of 
family caregivers of patients with dementia undergoing the intervention [108].

Another modified approach is individual CS therapy. An individualized approach 
has a number of advantages over group-based ones. Patients may have preferences 
that are not compatible with group-based activities, may have difficulty in interact-
ing with groups, an individualized approach may be more easily implemented at 
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home and may be more implementable in areas where resources are scarce [109]. 
Orrell et al. [91] found that individual CS therapy improved the quality of the care-
giving relationship and caregivers’ QoL, but found no effect on cognitive function 
or patient QoL. The intervention consisted of a manual, and sessions were done at 
home with a caregiver. Each session had a theme, beginning with warm-up sessions 
(orientation using aids, current events) and moving on to the main session which 
could use artifacts from the home and were based on a specific theme which changed 
from session to session. The intervention was generally well accepted by partici-
pants and their caregivers, but was found to be best suited for those with less need 
for intensive support with barriers to participation being life commitments [110]. A 
high degree of acceptability is in line with previous findings including across differ-
ent cultural settings [102, 111]. Lastly, it is worth mentioning that CS may also be 
delivered via computer [112] or telemedicine [113, 114] in an effective manner.

In conclusion, CS seems effective in improving general cognitive function and 
improving QoL in patients with dementia in mild to moderate stage and may have 
beneficial effects on family caregiver health. The most solid evidence exists for CS 
therapy. For this reason, the therapy has been recommended in the World Alzheimer’s 
Report 2014 for patients with dementia as well as by the National Institute for 
Health & Clinical Excellence guidelines (2006) in the UK  for treating cognitive 
symptoms of dementia. CS may also be effective in MCI, but the evidence base is 
smaller. In general, CS is well accepted by patients and is flexible in that it may be 
carried out in groups or individual, in care homes or in residential homes. Guidelines 
for adaptation of CS in different cultural settings have been developed [115] as has 
guidance on staff training [116], although the impact of such training is uncertain 
[117]. Cost effectiveness analyses indicate that CS therapy is most cost effective for 
those living alone and with higher cognitive function [118].

 Cognitive Training

Cognitive training, sometimes referred to as “brain training,” “retraining,” or “reme-
diation,” is a process which uses a program or series of tasks, usually of incremental 
difficulty, that are designed to train cognitive functions. Cognitive functions usually 
refer to relatively specific cognitive domains such as memory, problem-solving, 
attention, or planning. The training targets one domain or domains which from a 
theoretical point of view are often used together. Cognitive training may be per-
formed as a group activity or individually and may be performed as pen-and-paper 
exercises or computerized. As the intervention targets cognitive abilities, it has been 
suggested that the method may work better when combined with pharmacological 
treatment which improves cognitive function such as acetylcholine esterase inhibi-
tors, but findings have not been convincing [119, 120].

A number of theoretical assumptions lie behind cognitive training. As previously 
mentioned, cognitive training is aimed at improving or maintaining underlying cog-
nitive functions. In this connection “underlying” refers to those cognitive processes 
which are a prerequisite for the performance of ADL and therefore by extension, 
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that cognitive training results in improved functioning. This requires that cognitive 
functions are indeed trainable in the sense that they will either not worsen (i.e., 
remain stable) or even improve following training. The mechanism of neural plas-
ticity is often referred to as a possible underlying biological mechanism, but evi-
dence to support that cognitive training (or CS) is able to induce or promote neural 
plasticity, is scarce. Another assumption is that the effects of training will general-
ize, i.e. that the individual undergoing training not only improves on the specific 
task being trained (e.g., a memory task), but that this generalizes to other situations 
in which the individual engages memory. However, this last assumption has been 
difficult to prove [121]. Factors such as age and baseline cognitive performance 
have been shown to predict the effectiveness of the technique [122] and thus may 
explain why the effect is more pronounced in cognitively unimpaired individuals 
compared to cognitively impaired. Generalizability may be divided into near trans-
fer (i.e., to positively affect cognitive functions closely related to or resembling that 
being trained) or far transfer (i.e., to positively affect cognitive functions no related 
to or resembling that being trained). The distinction between cognitive training and 
cognitive rehabilitation may at times be difficult, especially since cognitive training 
may be designed to draw on elements from a real-world setting (e.g., shopping).

It has been suggested to subdivide cognitive training into those programs which 
focus on training specific cognitive domains, and those which aim to train cognition 
optimizing strategies. One example of the latter is mental imagery. Mental imagery 
draws on the fact that images are more effectively encoded into memory than words 
(the picture superiority effect), and that spontaneous mental imagery may be elic-
ited by words. Encoding of imagery versus words has been suggested to be sub-
served by different brain regions. Specifically, word encoding activates frontal and 
temporoparietal regions, whereas mental imagery activates visual areas [123], and 
thus may be less reliant on areas affected in, e.g. AD. However, while this strategy 
is effective in improving memory in elderly persons [124], this does not seem to 
apply to patients with AD [125]. Other cognitive training methods which have been 
tested in patients with AD include Trial and error, where the individual tries to guess 
the target which is to be recalled, and will receive fee-back on wrong guesses; 
Errorless learning, which involves reduction of the element of guessing by provid-
ing clues prior to performing the target task and Modeling with spaced retrieval, 
where the individual is asked to remember a sequence of steps in a task and after a 
delay reproduce the sequence. This may include both physical tasks and no-physical 
tasks. In a direct comparison of all three methods in mild to moderate AD, all three 
were found to be equally effective with regard to improving the ability to perform 
an instrumental ADL [126]. However, due to a lack of a control situation, and since 
generalizability was not tested, it is difficult to evaluate the effectiveness of the 
methods. A number of methods concerned with non-memory cognitive domains, 
including attention, written and spoken language, reasoning, concentration, praxis, 
and gnosis have also been tested in dementia populations [127–129].

In a recent Cochran review, Bahar-Fuchs et  al. reviewed and meta-analyzed 
intervention studies of cognitive training in dementia [130]. An operational defini-
tion of cognitive training in the review was that the training had to target one or 
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more cognitive processes rather than a skill, and that the intervention was specifi-
cally designed to deliver the training. Further, the intervention could combine other 
components than strictly cognitive training. A total of 33 studies were included, 
with number of participants per study ranging from 12 to 653. The included studies 
varied greatly with regard to dosing such as length (from 2 weeks to 104 weeks), 
number of sessions (from, e.g., weekly sessions to more than one session per day), 
and duration of sessions (e.g., from 30 min to 1.5 h). Most studies included patients 
with mild to moderate dementia, with the intervention being delivered by either 
trained staff or caregivers. Pooled results showed an effect on global cognitive func-
tion when compared to control, and the effect seemed to last at least 3–12 months. 
However, there was no effect when cognitive training was compared to an active 
control (in contrast to a passive control situation). Data also showed an effect on 
specific cognitive domains including attention, language, and executive function. 
However, apart from effects on delayed memory and verbal fluency, the quality of 
evidence was low to very low. With regard to verbal fluency, subgroup analysis 
revealed that the effect was only present if the intervention was delivered more than 
three times a week and for interventions which targeted multiple domains. For ADL, 
caregiver burden and depression, the intervention was not effective. A single study 
reported data on caregiver wellbeing and mood for which there was an effect [131].

To conclude, cognitive training has yet to be shown to be effective but may carry 
some benefit for patients with mild dementia in regard to improving cognitive func-
tions. Cognitive training may consist of different types of tasks, but data suggests a 
threshold of more than 3 sessions per week to be effective and should target more 
than one cognitive domain. Effects may be seen immediately following treatment 
and may be effective for up to 12 months. Cognitive training may be combined with, 
e.g., acetylcholine esterase inhibitors, but there does not seem to be an additional 
effect of this.

 Conclusion

Treatment and management of dementia symptoms includes the appropriate use of 
non-pharmacological interventions such as those presented in this chapter. The 
interventions are safe and flexible meaning that they may be applied in diverse set-
tings and taking the individual persons’ preferences and abilities into consideration. 
Some interventions require staff training and adaptation to the specific setting. 
When implementing physical and cognitive exercise, knowledge of efficacy as well 
as barriers and facilitatory factors is necessary. Despite the obstacle to a rigorous 
evaluation of the efficacy and safety of physical and cognitive exercise, a growing 
evidence base exists to inform the physician about its effectiveness.
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Abbreviations

AD Alzheimer’s disease
BADLs Basic activities of daily living
bvFTD Behavioural-variant frontotemporal dementia
CST Cognitive stimulation therapy
DLB Dementia with Lewy bodies
IADLs Instrumental activities of daily living
RCT Randomised controlled trial

 Introduction

The presence of dementia inevitably indicates that there has been a loss of func-
tional independence. The World Health Organisation’s criteria for even mild demen-
tia indicates that cognitive decline ‘interferes with everyday activities’ and once 
dementia reaches its moderate stages, there is expected to be ‘serious handicap to 
independent living’ [1]. However, it should be a goal of clinical management in 
dementia to minimise the loss of independence caused by dementia through envi-
ronmental adaptations, psychological therapies and social support, involving both 
the patient with dementia and their wider milieu. These treatments have the 
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potential to improve the quality of life for the patient with dementia and their family 
members and to markedly reduce the high societal costs required to provide care.

A major focus of dementia care during the past 10–20 years has been making 
early diagnoses of people developing symptoms [2, 3] including, in some countries, 
incentivisation and targets [4] and case-finding in high-risk populations, such as 
older people admitted to hospital [5], for improving diagnostic rates. This approach 
has aimed to ensure that the condition is recognised, that treatment can be initiated, 
and that risky behaviour arising from cognitive impairment can be mitigated. 
However, there has been criticism that this rising rate of diagnosis has not yet been 
matched with development of post-diagnostic care [6] to support patients with 
dementia and their families to maintain functional independence and live well. 
Provision of high-quality psychosocial care has therefore been identified as a cur-
rent global priority area [7].

Functional independence can be conceptualised and defined in several ways, as 
described in more detail below. For the purposes of this chapter, maintaining func-
tional independence will refer to preservation of the ability of a person to complete 
one or more of a range of activities. As considered in previous research, [8] mainte-
nance of functional independence can include the provision of support from family, 
friends or professional carers, which means that the patient with dementia is not 
acting entirely alone in their functional activities, but that there is a degree of inter-
dependence between patients with dementia and their support networks, which 
enables patients with dementia to live relatively independently.

Dementia is linked to difficulties in maintaining function for several reasons. 
Cognitive decline impairs the ability to manage self-care, and other common neuro-
psychiatric symptoms such as agitation and apathy [9] further inhibit independence. 
Dementia is also associated with complex multimorbidity whereby around three- 
quarters of people diagnosed with dementia have at least two other chronic condi-
tions [10, 11] and cognitive impairment in dementia influences the effect of physical 
illness on independence [12]. The interplay of cognitive decline, behavioural and 
psychological symptoms and physical ill-health combine to create challenges for a 
patient with dementia, as well as carers and practitioners aiming to support 
independence.

Functional independence is important for patients with dementia. Dependence 
on others, and the impact on personal relationships is one of the consequences of 
dementia most feared by people without dementia [13]. Impairment in activity of 
daily living functions is associated with poor quality of life, particularly in patients 
with more severe dementia [14, 15]. Impairment in social function correlates with 
poor quality of life in patients with dementia of all severity [16], and maintaining 
social relationships, a key component of social function, is an important predictor of 
better well-being [17]. Functional independence also matters to family members of 
patients with dementia, with difficulties in completing instrumental activities of 
daily living being strongly linked to higher rates of carer burden [18] and dis-
tress [19].

This chapter aims to describe the loss of functional independence in dementia, 
how this progresses over the disease course and what disease-related, social and 
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psychological factors affect this. It will outline approaches to assessing functional 
independence and then consider evidence-based interventions addressing different 
domains of functional independence, including activities of daily living, social 
function and physical function. Finally, it will consider the application of interven-
tions in different settings and mechanisms for delivery, such as remote delivery 
through internet-based approaches or other technology.

 Functional Independence in Patients with Dementia

The range of functions impaired in dementia are commonly conceptualised as com-
prising basic activities of daily living (BADLs), which are simple self-maintenance 
activities such as bathing, toileting, dressing or eating; instrumental activities of 
daily living (IADLs) [20], which are more complex activities such as handling 
finances, navigating, shopping or preparing a meal; and social functions such as 
maintaining social contact with friends and relatives and participating in social hob-
bies and leisure activities [21]. This chapter will focus on clinical approaches to 
maximising independence in activities of daily living and social functions. We will 
also consider how maintaining physical functions, facilitating communication and 
supporting family members can facilitate independence.

Another conceptual approach is to consider independence as maintenance of cur-
rent living circumstances, usually meaning the individual continuing to live in their 
own home for longer [22]. This is a potentially relevant marker of independence, as 
impairment in function is associated with patients with dementia having shorter 
time between diagnosis and moving from independent living into care settings [23, 
24]. Another model suggests that rather than considering the level of independence 
as a domain of dementia, alongside cognition and behaviour, independence itself 
should be the unifying construct in defining dementia disease severity [25].

 Loss of Independence Over the Disease Course

Loss of functional independence in dementia varies according to the activity or 
function being studied. This progressive loss, and factors which affect it, is sum-
marised in Fig. 14.1. Dependence has been reported to occur for some complex 
activities very early in the course of dementia, such as in a study of Japanese elderly 
patients with very mild Alzheimer’s disease (AD) where around half of people were 
noted to have difficulty in managing medication and preparing meals and 60% had 
lost independence in managing finances [26]. Other complex functional tasks such 
as maintaining social activity [27] and IADLs [28] may even be impaired during the 
prodromal stages of dementia, over 5 years before diagnosis.

In patients with established dementia, studies of patients with dementia in the 
UK [14] and Europe [29] examining six BADLs (bathing, dressing, toileting, trans-
ferring, continence and feeding) in over 1000 people with dementia suggested that 
bathing, continence and dressing were the activities most susceptible to loss of 
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independence in early dementia, and that feeding, toileting and transferring were 
relatively preserved until the later stages of dementia. Bathing and continence were 
impaired in over half of patients with mild dementia, dressing became additionally 
impaired in the majority of patients with moderate dementia, and toileting and feed-
ing were also impaired in over 50% of patients with severe dementia [14], findings 
which are supported by other research [30].

Studies which have examined the length of time until the person moves from liv-
ing independently into a care home setting have reported varying results. For exam-
ple, a German prospective cohort study of older people living in private homes 
found that median time from dementia onset to residing in a nursing home was 
2.75 years [31] and mean time for patients with dementia onset after 65 years in the 
Netherlands was 4 years [32].In addition, half of patients in a US sample were insti-
tutionalised over 2.5 years [24], and Australian studies have reported institutionali-
sation in 25% of people 3 years after diagnosis [23] and 76% of people 5 years after 
diagnosis [33]. This variation across different study populations and settings likely 
reflects differences in baseline patient characteristics—some may have been diag-
nosed with dementia at a later stage. The diverse findings are also explained by 
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societal differences such as different approaches to state provision of care and cul-
tural differences [34], whereby it is customary in some settings for older people to 
live within wider family units where support can be given informally by the family, 
and in others to live alone in older age, where there is less support at hand to main-
tain current living circumstances.

Several factors appear to make institutionalisation more likely, and therefore 
should be of interest to clinicians aiming to prolong living at home, including being 
widowed or divorced compared to being married [24, 31], neuropsychiatric symp-
toms [23, 32, 35], rapid dementia progression and family caregiver psychological 
morbidity [33, 34].

Some aspects of social function appear to decline during the course of dementia. 
A cross-sectional study of ratings by family carers of 299 patients with dementia of 
varying disease severities [16] found that mean score in social functioning domains 
related to ‘spending time with other people’ and ‘communicating with other people’ 
declined significantly with increasing dementia severity. This suggests that patients 
with more severe dementia may be less motivated to maintain social activity, pos-
sibly related to apathy, have difficulty in arranging social engagements, maintaining 
communication [36], or be concerned about the potential challenges of these situa-
tions and so avoid these. Perceived stigma for a patient with dementia who antici-
pates that will struggle with functional and social activities [37] and anxiety of 
family members who have limited knowledge of dementia and difficulties adapting 
to their relative’s condition are additional barriers to functional independence [8].

 Other Factors Affecting Loss of Independence in Dementia

There is variation between patients with dementia in maintaining independence. 
Several factors which can be classified as relating to the dementia process, including 
dementia subtype, profile of cognitive deficit and neuropsychiatric symptoms; 
physical health including level of sensory impairment and physical frailty; and 
wider environmental and social factors affect the progressive loss of independence. 
These contributory factors are summarised in Fig. 14.1.

Variations in functioning have been reported according to dementia subtype. 
Patients with mild AD were rated by family carers as performing better on a range 
of IADLs than a comparator group with mild vascular dementia [38]. Those with 
AD also are more independent than patients with dementia with Lewy bodies (DLB) 
on BADLs and IADLs [39]. Comparison of patients with AD and behavioural- 
variant frontotemporal dementia (bvFTD) in financial calculations and errors found 
that patients with AD were more likely to make errors related to poor memory, but 
those with bvFTD advocated spending excessively with less concern for negative 
consequences [40]. Loss of independence in social functions related to impairments 
in social behaviour is also characteristic of bvFTD and has been shown to be worse 
in patients with bvFTD than in those with AD [41, 42].

These differences according to dementia type are likely to be related to several 
disease-related factors. Firstly, the profile of cognitive impairment such as the 
prominence of amnesia in AD compared to executive function and behavioural 

14 Promoting Functional Independence in Dementia



320

symptoms in bvFTD. Secondly, associated neuropsychiatric symptoms are clearly 
linked to worse ADL function [23, 32], so the higher rate of hallucinations in DLB 
[43] or apathy in bvFTD [44] are likely important drivers of functional decline in 
these conditions. Thirdly, associated somatic symptoms such as Parkinsonism in 
DLB or stroke-related impairments in vascular dementia increase frailty which 
impairs independence. Some studies have endeavoured to describe the detailed neu-
ral correlates of functional dependence [45] finding, for example, that impairment 
in IADLs in Alzheimer’s disease is linked to lower medial frontal cortex volume 
[12], but the complexity of many functional tasks makes it difficult to conclude that 
these are localised in specific brain regions.

Physical frailty is a risk factor for losing functional independence in those with 
and without dementia [46, 47]. A Canadian longitudinal study of activity of daily 
living independence in patients with mild dementia at baseline found that 18% of 
the sample did not lose functional independence over 5 years follow-up. Those who 
maintained independence were likely to have no problems with gait, balance or 
movement, and have maintained sensory functions [48]. Other factors associated 
with independence were age, the presence of extrapyramidal symptoms and having 
less education.

Finally, environmental and social factors are key considerations in assessing pro-
pensity to lose independence of patients with dementia. As discussed previously, 
living alone and being unmarried are risk factors for institutionalisation as there is 
an absence of a carer to support previous levels of function. Wider social networks, 
including the availability of friends and relatives who are aware of, and can make 
reasonable adjustments to, the patient with dementia’s impairments are particularly 
important in maintaining social functions [37]. The level of psychological distress 
and burden on family relatives is also important, making it a relevant area to assess 
when approaching clinical management, and having an accessible and adaptable 
home environment may also facilitate maintenance of independence. Box 14.1 
describes two case vignettes with different factors affecting loss of independence in 
dementia.

Box 14.1 Case Vignettes: Factors Affecting Independence in Dementia
Mr. A is a 76-year-old widowed man who was diagnosed 3 months ago with 
mild Alzheimer’s disease after complaining to his primary care doctor that he 
had become forgetful and was having difficulty navigating when driving his 
car. He lives alone in a second-floor apartment, and has family living 100 miles 
away who he speaks to regularly on the telephone although this is difficult due 
to hearing impairment. He is feeling lonely as he has stopped going regularly 
to his local social club.

Mrs. B is an 82 -year-old married woman who was diagnosed with demen-
tia with Lewy bodies 4 years ago and has developed rigidity, bradykinesia and 
a stooped posture affecting her balance and gait. She has distressing visual 
hallucinations which are worse in the evenings and she cannot manage to wash 
or dress independently. Her husband, with whom she lives, is struggling with 
low mood and anxiety symptoms and no longer leaves her alone in the house.
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 Assessment of Functional Independence in Dementia

Approaches to maximise functional independence in dementia require the clinician 
to have an accurate appraisal of existing ability, especially considering that indi-
viduals vary in which domains are impaired and retained. There are several 
approaches to this assessment, including using proxy-report scales and observing 
performance on functional tasks [45], and there is potential for future approaches to 
further improve the assessment of function in dementia. Box 14.2 illustrates key 
approaches to assessing functional independence in the case vignettes.

 Proxy-Report Scales

There are a large range of scales which are used in clinical and research settings to 
assess levels of functional independence and ability. These usually rely on asking an 
informant—a relative or friend who knows the patient well, or a professional carer 
or other healthcare professional—about the patient’s daily functioning, as it is usu-
ally thought that a patient with dementia would not be able to accurately gauge their 
own performance. A range of scales and their aims is presented in Table 14.1.

Box 14.2 Case Vignettes: Assessment of Functional Independence
Mr. A was assessed by the occupational therapist who completed the UCSD 
performance-skills assessment. It was identified that Mr. A had difficulties in 
using the telephone related to hearing impairments, and that he struggled to 
manage navigation in unfamiliar settings. Safety assessment, including tele-
phone conversation with his daughter, indicated that Mr. A’s apartment did not 
have functioning smoke sensors, and that he may not be able to drive safely 
due to difficulties with navigation. He was willing to stop driving but identi-
fied his primary goal as wanting to continue to meet his friends at his local 
club. He explained that he had gradually stopped going because he was wor-
ried about getting there but also that he found it difficult to keep up with 
conversations once he arrived.

Mrs. B’s husband completed the Bristol Activities of Daily Living Scale 
where it was noted that she had deficits in several basic ADLs, including dress-
ing and hygiene, and instrumental ADLs such as preparing food and managing 
finances. Mrs. B had previously fallen in her home, where the lighting was 
poor, and she did not wear a safety alarm and she was observed in her home to 
have poor safety practices when attempting to prepare a cup of coffee using a 
gas cooker. Mrs. B’s husband was seen by a psychologist who assessed his 
stress and burden; he explained that he worried a great deal about her safety 
and so found it easier to do things for her rather than getting her to try for her-
self. Mr. and Mrs. B identified several goals related to doing pleasurable activi-
ties out of the house together, and increasing social contact with others.
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Table 14.1 Examples of assessment scales for measuring function in dementia

Domain of 
function Scale Aim
Basic or 
instrumental 
activities of 
daily living

Instrumental activities 
of daily living scale [49]

Assesses ability in eight daily living tasks, e.g. 
shopping, housekeeping, and takes 5 min for 
completion. Commonly used in dementia 
assessment services

Bristol activities of daily 
living scale [50]

Questionnaire assessing 25 activities of daily 
living and completed by professional or family 
carer, taking around 15 min. Sensitive to change 
and can be used in clinical practice or research 
settings including clinical trials

Disability Assessment 
for Dementia [51]

Interview-based questionnaire with a proxy 
respondent aiming to evaluate functional 
disability in community-dwelling patients with 
Alzheimer disease. Assesses 40 domains 
including leisure activities

Functional 
independence measure 
[52]

Assesses overall disability, covering self-care, 
continence, mobility, communication, and 
psychosocial and cognitive function. Can be used 
in hospital settings, particularly inpatient 
rehabilitation

Katz index of 
Independence in 
activities of daily living 
[53]

Assesses independence in six key areas of daily 
living activity including bathing, dressing. Rated 
by an informant and completed in less than 
5 min. Designed for general population of older 
people but is frequently used in dementia clinical 
services

Barthel Index [54] Assesses functional ability for older people with 
a focus on physical functioning, and should be 
used only to assess impairments caused by 
physical function. Completed by an informant 
and has been widely translated and validated

Social function Engagement and 
Independence in 
Dementia [55]

Self-report scale comprising 26 questions 
examining sense of independence and social 
engagement for a patient with dementia, with 
acceptable psychometric properties for research 
settings

Social functioning in 
dementia scale [21]

Assesses 17 domains of social function in three 
key areas including spending time with others 
and communicating with others and has patient- 
and carer-rated versions. Primarily for use in 
research

Overall 
function

Informant Questionnaire 
on Cognitive Decline in 
the Elderly [56]

Administered to an informant to assess for 
presence of dementia by detecting changes in 
tasks, including recalling information and 
function, e.g. using new objects. Takes 10 min for 
completion
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Scales assessing instrumental activities of daily living are considered useful in 
clinical settings, with a large pan-European study of memory clinics finding that the 
instrumental activities of daily living scale [49] were used in over one-third of these 
settings and the Katz scale [53] used in around one quarter. There is however limited 
evidence for the psychometric properties of many of these, and a systematic review 
found that only two were of overall moderate quality and that the rest were of lower 
quality [20]. The two scales favoured in this review were the Bristol Activities of 
Daily Living Scale, which aims to assesses change in ADLs in patients with early 
dementia as it lacks floor and ceiling effects and possible sensitivity to detect 
change, and the Disability Assessment for Dementia questionnaire, which assesses 
function in patients with dementia living in the general community which has estab-
lished validity and reliability. Aspects of social function are often included within 
IADL scales, but few instruments specifically aim to assess social function.

 Performance-Based Assessment

The other main approach to standardised assessment of functional independence is 
through directly assessing the performance of a patient with dementia in specific 
tasks [57]. This approach has potential to provide a more objective and valid evalu-
ation than a scale completed by an informant and may be more qualitatively rich and 
informative. However, this process of assessment is more time-consuming and 
costly and may require the expertise of allied healthcare professionals including 
occupational therapists and physiotherapists. Assessments of this sort are often con-
ducted in clinic or hospital settings although could be administered in the patient’s 
own home.

Examples of scales which are validated in dementia include the Direct Assessment 
of Functional Status [58], which assesses a range of BADLs and IADLs, including 
dressing, feeding and shopping and takes around 45 min, the Performance ADL 
Test, which additionally assesses gross and fine motor control, the Erlangen Test of 
Activities of Daily Living [59] which assesses five activities such as eating and self- 
care, and the UCSD performance-based skills assessment [60] which assesses 
IADLs in around 30 min and is more sensitive in early disease. Other scales focus 
on specific functions, such as assessing in more detail ability to manage finances 
using the Financial Capacity Instrument [61].

 Safety

A key consideration in assessing functional independence is the safety of the patient 
with dementia, meaning that risk should be evaluated and managed, ideally at home 
where unidentified areas of risk can be seen. Family members may have a different, 
often lower, threshold for tolerating risk than professionals or patients with demen-
tia themselves as they may be the ones who are most affected, so assessment also 
needs to obtain different perspectives.
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A common principle of risk management is to allow people to have acceptable 
level of risk to minimise restrictive strategies and permit patient autonomy, which 
usually requires assessing the mental capacity of the patient with dementia to make 
risky decisions related to poor judgement, apathy or forgetting and usually accom-
panied by lack of insight [62]. Key risks which should be evaluated are floods, fire 
or gas from leaving on cooking appliances, dehydration and malnutrition from for-
getting or being unable to eat, forgetting to take medication, financial exploitation 
by others, unsafe driving and risk of getting lost or being harmed when out of the 
house, for example, due to poor road safety awareness [63].

Management of risk includes many of the measures and interventions discussed 
in the next section, as well as avoiding patients with dementia being left in danger-
ous situations, wearing personal pendant alarms, using medication aids, use of 
‘telecare’ devices [64] and smoke, fire and gas sensors, and preventing people 
unable to drive safely from doing so. Risk changes throughout the course of demen-
tia so need to be reassessed and managed regularly.

 Other Approaches

There is significant potential for future technological approaches to improve the 
assessment of functional independence with greater ecological validity. Remote 
monitoring devices in the home including sensors to detect the interaction between 
a patient with dementia and their environment, such as their movement and use of 
appliances, have been tested in older people [65] and suggested for those with 
dementia [66] but are not used routinely in clinical settings. Mobile telephone tech-
nology could assess social functions such as time spent with or communicating with 
other people, and navigation [67]. Such technologies will require exploration of 
potential ethical issues related to privacy as well as evaluation of their accuracy and 
validity in this patient group.

 Interventions for Promoting Functional Independence

The research evidence for the efficacy of interventions to promote functional inde-
pendence is variable and there is no consistent evidence from high-quality research 
studies for any one particular approach. The studies which have shown efficacy in 
improving function for patients with dementia have all been delivered individually, 
rather than in group settings, allowing tailoring to the individual needs of patients 
with dementia [68]. This should therefore be the principle of clinical approaches to 
promoting independence and these may focus on supporting independent living, 
maintaining activities of daily living, promoting social function, maximising physi-
cal function and improving communication. Box 14.3 describes approaches to man-
aging the case vignettes.
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 Supporting Independent Living

A recent systematic review found 11 randomised controlled trials (RCT) aiming to 
support patients with dementia to live at home for longer [22], two of which reported 
effective interventions. The Maximising Independence (MIND) at Home study 
focused on optimising the home environment and supporting family carers using a 
model based on the needs and goals of the patient with dementia. The MIND at 
Home study advocates that specific needs are identified and then mapped to a list of 
care strategies which can be carer- focused, self-management or involve other 
resources or services. This study used well-trained non-clinical staff as the coordi-
nators of care, supported by clinicians such as nurses and physicians. This approach 
is potentially scalable to larger settings and findings of a RCT including 303 patients 
with dementia had 37% lower risk of moving from their homes during the 18 months 
following the intervention (median difference in time spent living at home between 
the intervention and control groups = 9.5 months), which may have been related to 
better safety management and advance care planning [69]. The intervention also 
improved quality of life relative to controls and led to less input being needed by 
family caregivers [70].

The other effective intervention was the New York University Spouse Caregiver 
Intervention which was primarily delivered to the family carer through two indi-
vidual and four family sessions tailored to the caregiver’s individual needs and with 
a focus on relationships and accommodating the dementia course to enable recov-
ery, as well as providing telephone contact and support group participation. The 
intervention reduced nursing home placement risk in patients with dementia by 
28% (median time to placement was 18.3 months longer for those receiving the 
intervention compared to controls) [71]and was most effective delivered for patients 
with mild or moderate dementia, rather than severe disease [72]. It has also been 
adapted to address the specific needs of adult-child caregivers of a parent with 
dementia, by changing the format of intervention delivery and incorporating addi-
tional sources of family support, and this adapted NYUCI showed maintained effi-
cacy in a further RCT [73].

Other promising research which has shown encouraging pilot data is in process, 
such as the interdisciplinary home-based reablement program [74], a multicompo-
nent intervention over 4 months including occupational therapist, nursing and other 
healthcare staff input, environmental adaptations to the home of the patient with 
dementia and carer support, and showed feasibility and potential for efficacy in a 
small pilot study [75]. The New interventions for Independence in dementia study 
[22] is also on-going and is an eight-session family carer-focused intervention aim-
ing to support the patient with dementia to remain living independently at home. 
And the Promoting Independence in Dementia project [76] incorporates cognitive, 
physical and social activities delivered individually over three sessions and guided 
by a manual and can be delivered consistently and acceptably to patients with 
dementia [77].
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 Summary
Evidence from research interventions aiming to maintain a patient with dementia 
living in their own home therefore suggests that key components are that the clini-
cian (1) identifies care needs and goals for the patient with dementia and their 
families; (2) prioritises these needs using therapy strategies aiming to minimise 
functional impairments and promoting self-management where possible; (3) offers 
support to family carers and gives them on-going support through a single point-
of-contact; (4) forges links with other services and resources which are involved in 
patient care. These interventions are often relational, meaning that they are not 
simply about the patient with dementia continuing to do everything for themselves 
but involve building a supportive care environment which relies on interdepen-
dence for the patient with dementia and their informal and professional support 
networks.

 Maintaining Activities of Daily Living

Several research studies have aimed specifically at improving a patient with 
dementia’s ability to fulfil their activities of daily living. These tend to be occupa-
tional therapy-led interventions training patients with dementia to improve their 
performance at ADLs and, where function is impaired, developing compensatory 
strategies [68]. One US RCT found improvements in ADL function, which exam-
ined independence in ADLs as a secondary outcome in a study aiming primarily 
to reduce behavioural symptoms of dementia. The Tailored Activity Programme 
(TAP-VA) [78] involved eight sessions with occupational therapists in the homes 
of patients with dementia, tailored to the interests and abilities of the patients with 
dementia, aiming to customise activities and teach their family caregivers about 
dementia and how to maintain activities. In 160 dyads, the people receiving the 
intervention had fewer activities on which they were dependent on another person 
at 4 months follow-up, although this benefit did not extend to 8 months, possibly 
suggesting that gains from this intervention are lost and indicating the need to 
consider longer-term interventions or reassessment of needs at appropriate 
intervals.

Cognitive rehabilitation may be an effective approach to maximising ADL inde-
pendence [79]; it aims to improve everyday function by helping patients with 
dementia to set individual goals and use strategies to achieve these. In a large RCT 
of 475 patients with mild dementia in the United Kingdom, the ‘Goal-oriented 
cognitive rehabilitation for early-stage Alzheimer’s and related dementias study’, 
cognitive rehabilitation was given in ten therapy sessions over 3 months and then 
four maintenance sessions during the subsequent 6 months, delivered by occupa-
tional therapists or nurses to a patient with dementia and, during parts of the ses-
sions, their caregiver. Sessions focused on three specified goals and aimed to model 
effective strategies and skills towards these goals, with encouragement for the 
patient and carer to continue these approaches between sessions. Improvements in 
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participant- rated goal attainment, as rated by the patients and carers, were shown 
at 6 and 9 month follow-up, and this was considered to be cost-effective although 
there was no effect on secondary measures such as quality of life [80]. In another 
RCT, cognitive rehabilitation in patients with mild AD in 40 clinical sites in France 
resulted in better functional ability and delayed institutionalisation compared to 
usual care [81].

Other studies have examined before/after effects of interventions without com-
parator groups. For example, a small Spanish pilot study [82] of 21 patients with 
dementia found that an occupational therapist led 12 week programme of activi-
ties, cognitive stimulation, home modification and ADL training led to large 
increase in functional independence, and that top-up sessions 6 weeks later led to 
further improvements. However, the lack of control groups in studies such as these 
makes it impossible to know what aspect of this intervention may have been 
helpful.

Other studies have not reported significant improvement in ADL function. For 
example, an RCT which focused on ADL ability as primary outcome, using nine 
sessions of ‘errorless learning’, which guides people in activities to prevent them 
from making mistakes, and compared this to a simple trial-and-error approach to 
activities [83], did not find significant benefit of the therapeutic approach on task 
performance at 4–6 months in 161 patients with AD or mixed dementia. This type 
of intervention is sometimes referred to as cognitive training and is dealt with in 
Chap. 13. Another study which included occupational therapists working in patients’ 
home settings over 5 weeks with patients and their caregivers to identify and encour-
age meaningful activities showed no difference in ADL performance for people 
who received the intervention compared to the control group [84].

 Summary
The best approach to improving activity of daily living independence may be 
through cognitive rehabilitation. It appears likely that prolonged intervention over at 
least eight sessions is important and this may be best led by occupational therapists. 
As with interventions aiming to maintain independent living, it is likely that indi-
vidualised approaches, involving family members, and setting appropriate patient- 
led goals are key to efficacy.

 Promoting Social Function

Few studies have aimed primarily to promote social function in patients with 
dementia although improving social function is often a potential secondary out-
come or mediator of other effective interventions. For example, group-based cog-
nitive stimulation therapy (CST) [85] which involves group sessions led by a 
trained therapist consisting of social activities, cognitive exercise and reminiscence 
is recommended for all patients with mild dementia in the United Kingdom [86] 
due to the beneficial effects reported for cognitive outcomes. It may also confer 
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benefits in social interactions, with moderate effect size [87], and therapeutic 
group-based interventions of this sort may be an appropriate first management step 
for patients with dementia whose social function is impaired. Individualised CST, 
delivered by a family caregiver with support and training, was not effective in 
improving cognition, but may improve the quality of family relationships [88]. 
CST is discussed further in Chap. 13. Other approaches such as support groups, 
which are popular with many patients and family carers, may also be beneficial in 
improving social function [89], and one RCT of support groups in the US reported 
improvements in quality of life which may have related to better social function-
ing [90].

 Summary
There is no clear evidence for the best approaches to maximise social function in 
patients with dementia, but this may because few studies which have attempted to 
promote social activity alongside ADLs have considered social function as an out-
come. Social function is a potential candidate for novel technological interventions 
as, for example, web-based communication has appeared promising in mild cogni-
tive impairment [91], and social robots have been advocated for increasing the 
amount of social interaction for isolated people and those with advanced demen-
tia [92].

 Maximising Physical Function

Physical functioning is an important domain of function, which is closely linked to 
functional independence. Mobility, endurance, strength and balance all enable indi-
viduals to maintain daily functions, in particular basic activities of daily living, but 
these areas are also vulnerable for patients with dementia, who have high rates of 
other physical conditions, because of the bidirectional relationship between physi-
cal and cognitive health and shared risk factors for physical illnesses and dementia.

Several studies have shown efficacy in approaches to maximise physical func-
tion. Eight of nine RCTs of moderate or high quality which were included in a 
systematic review [93] found that intensive exercise improves physical functioning 
in patients with dementia. These studies tended to adopt more than one exercise 
modality, including strength and balance training or aerobic training, for example, 
using a stationary bicycle. Effective interventions had to be frequent (at least twice 
weekly), with progressive intensity, last at least 12 weeks, and be either individual 
or group-based.

There is variable evidence for the effect of these interventions on independence 
more broadly. Some have shown efficacy in improving BADL performance [94]. A 
Finnish RCT of a combination of either group-based exercise at day centres, or a 
goal-oriented tailored home exercise programme, each delivered once weekly for 
1 h by specialist physiotherapists, focusing on endurance, strength, and balance and 
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executive function tasks led to less functional decline those who received the inter-
vention individually, but not in a group, compared to controls [93]. However, the 
Dementia And Physical Activity [95] trial of moderate to physiotherapist-delivered 
high intensity group-based exercise training in 494 patients with mild to moderate 
dementia found no improvements in ADL performance measured as a secondary 
outcome, and similar lack of efficacy was found in two other group-based interven-
tions [96, 97]. See also Chap. 13 for further discussion on physical exercise and 
cognitive function.

 Summary
There is strong evidence that intensive exercise interventions improve physical fit-
ness and function in patients with dementia. Such interventions delivered in indi-
vidual, but not group, settings may improve overall functional independence.

 Supporting Sensory Function and Communication

As effective communication with others is an essential component of independence, 
supporting better sensory function including hearing and vision, and facilitating 
better communication is a potentially important facet of clinical care. As hearing is 
crucial to communicating with others, hearing loss should be identified and evalu-
ated, and treated where appropriate with hearing aids, although the evidence for the 
efficacy of this as an intervention on function in patients with dementia is variable 
[98, 99].The increasing awareness that hearing impairment may confer negative 
effects on cognition, including elevating the risk of dementia [100], is likely to lead 
to more research in this area in future.

There is also limited research on the efficacy of correcting visual impairment, but 
this should be a priority of good quality clinical care, either by locating and cleaning 
existing spectacles, or assessment of visual acuity and provision of new glasses. 
Particular dementia types such as the posterior cortical atrophy variant of AD are 
associated with specific visual deficits [101] and these should also be assessed and 
environmental adaptations made to account for these to potentially improve func-
tion and reduce the risk of falls.

Several studies have aimed to improve communication between patients with 
dementia and their informal or professional carers. In a systematic review of these 
interventions in nursing home settings, approaches which were delivered to patients 
with dementia at set-times such as reminiscence, walking programmes including 
communication, or activity therapy, were ineffective, but those which aimed to 
incorporate improved communication into general daily care such as by training 
professional caregivers to provide better communication were effective in improv-
ing communication outcomes [102]. Particular problems with communication are 
encountered by those with rare dementia subtypes such as primary progressive 
aphasia and though there is currently a lack of clear research evidence and clinical 
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pathways [103], approaches such as carrying picture books and cards may help in 
addition to structured therapeutic approaches [104].

 Other Essential Considerations for Delivery of Interventions

In addition to considering the patient characteristics, needs and goals, clinicians 
should consider other important aspects related to the delivery of effective interven-
tions including the setting, the mode of delivery and the role of different members 
of multidisciplinary teams.

 Setting
In planning the delivery of interventions aiming to promote functional indepen-
dence, clinicians should consider the setting in which these will be delivered. For 
example, maintaining functional independence in people living in independent 
homes is different to those who reside in settings with additional care support, such 
as residential homes or care homes. Although these settings by definition indicate 
that the patient with dementia has lost their independence to some extent, it remains 
an appropriate goal to maintain the current level of functional independence, which 
is likely to require collaborative working with care staff to devise, enact and main-
tain care strategies. Similarly, those who live in private homes alone compared to 
those who live with others will have different care needs and in these settings, hav-
ing a supportive family member and/or high-quality professional care is important.

Rurality may also affect independence, as access to local amenities may be more 
impaired, in particular due to loss of driving ability [105]. Finally, there are 

Box 14.3 Case Vignettes: Management of Functional Independence
Mr. A attended a hearing assessment and was provided with hearing aids which 
improved his communication. He stopped driving and was provided with taxi 
transport to his local social club, which he was reminded to attend by a daily 
telephone call from his family. His hearing aid helped him to follow conversa-
tions better and he told one of his friends at the club about his dementia diag-
nosis which he had been worrying about. His family was signposted to local 
specialist dementia services. His apartment was fitted with functioning smoke 
sensors. Mr. A received regular review of his functional needs and goals.

Mrs. B’s home underwent adaptations, with improved lighting to reduce 
falls risk, the gas cooker replaced by an electric alternative, and the installa-
tion of a telecare service including a ‘pendant alarm’ which Mrs. B wore to 
alert others to falls or injury. She received visits from a neighbour three times 
weekly to socialise and to enable Mr. B to leave the house alone to meet with 
a friend in a café. Mrs. B had pharmacological management of hallucinations 
optimised, and Mr. B continued to see the psychologist to receive structured 
therapy aiming to reduce his burden and stress and develop helpful strategies 
for supporting his wife.
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international differences in current levels of post-diagnostic support for patients 
with dementia and models of care and funding for these, as well as significant dis-
parities within countries for those from minority ethnic groups and deprived socio-
economic backgrounds [6]. Promoting equity in healthcare should be a priority, 
meaning that those at greatest risk of losing functional independence should be 
most supported.

 Mode of Delivery
As previously discussed, most evidence points towards individual, rather than 
group, treatments for patients with dementia, but there may be a role for group 
therapies where they are valued by patients and their family carers. Technological 
approaches to promoting functional independence include cognitive aids to remind 
people to take medication and prompt activities of daily living; robotic approaches 
to help with eating, washing and mobility; communication aids and technology to 
deliver music, images or video; and interventions to provide companionship [100]. 
These are in use already, primarily to maintain safety [64], and these are gaining 
increasing interest but there is a need for well-designed high-quality research evi-
dence for these [106].

Assistive technology for supporting memory includes electronic pill dispensers or 
electronic diaries but in a recent Cochrane review, there were no high-quality studies 
meeting their predefined eligibility criteria examining functional independence, 
quality of life, or maintained independent living [107]. In a systematic review of 
qualitative studies, carers generally found use of assistive technology acceptable and 
viewed potential benefits in terms of promoting social interaction, maintaining 
autonomy and safety and therefore quality of life [108]; however, they reported 
potential barriers related to loss of personal aspects of caring and technical problems. 
A subsequent high-quality RCT comparing the effect on caregiver burden of provi-
sion of assistive technology and telecare following a structured needs assessment 
against simple safety measures such as smoke alarm and pendant alarm found no 
benefit for the technological approach [109]. However, the use of technology often 
does not reflect the recommendations of assessors [110] and a review found that lack 
of personalisation may adversely affect adoption of technological approaches for 
patients with dementia so this is an important future area for development [111].

Socially assistive robots, which have a social interface allowing interaction with 
a patient with dementia aiming to improve their well-being, take several forms, 
including human-like and animal robots. The most extensively research socially 
assistive robot is PARO, the seal-like companion robot which makes sounds and 
movements to interact with patients with dementia and there is provisional data sug-
gesting that it is engaging for patients with dementia and reduces agitation [112]. 
Telepresence robots aim to promote social communication through interactive video 
calls between patients with dementia and their social contacts. Despite technical 
problems affecting their use in certain settings, they have generally been deemed 
acceptable by key stakeholders in small pilot studies [113, 114] though rigorous 
RCTs have not yet been conducted. Homecare assistive robots which provide super-
vision or monitoring to patients with dementia aiming to support BADLs and 
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maintain safety have been described in the literature [115] and are viewed as feasi-
ble and acceptable [116] but there is scarce data on their efficacy.

The COVID-19 pandemic has accelerated the use of technology [117, 118] to 
provide remote care for people in settings where social and physical distancing 
has been necessary to reduce transmission of the disease. The evolution of care to 
address challenges is welcome, but may risk perpetuating isolation in patients 
with dementia so technological approaches should be evaluated and held to the 
high standards used for other non-pharmacological approaches, with consider-
ation given to their acceptability to patients with dementia and potential adverse 
effects.

 Role of Multidisciplinary Teams
There is a clear need for involvement of several members of the multidisciplinary 
team in managing promoting functional independence for patients with dementia. 
The role for physicians may be in clinical assessment of needs and risk and consid-
eration of physical illness. Occupational therapists or physiotherapists may conduct 
performance-based assessment of function and lead or supervise interventions; spe-
cialist dementia nurses can offer additional support; neuropsychologists may evalu-
ate cognitive profile in detail and clinical psychologists lead on delivery of 
psychological interventions for family carers and patients with dementia; speech 
and language therapists may assess communication and devise strategies to promote 
this. An aim of several research studies has been to develop scalable interventions 
[22, 70] which often mean that they are delivered directly by non-clinically trained 
staff, such as support workers, with supervision provided by more experienced staff, 
so there is role for other staff members with different levels of clinical experience. 
Collaborative working within and between teams is an essential component of clini-
cal care.

 Conclusions

Functional decline is one of the core features of dementia and so should be a focus 
of clinical care. Assessing areas of deficit allows clinicians to identify goals for 
improvement and develop strategies for promoting functional independence. The 
evidence base for interventions is growing, and the areas with strongest evidence 
for intervention, summarised in Fig. 14.2, appear to be multicomponent approaches 
which aim to tailor exercise programmes, cognitive rehabilitation approaches and 
home adaptations to dyads of patients with dementia and their family carers. 
There is a need to provide these treatments to people after the diagnosis of demen-
tia and these have the potential to slow the loss of functional independence, save 
valuable resources and improve the quality of life of patients with dementia and 
their carers.
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 Introduction

Hospitals can be dangerous places [1, 2]. This is particularly true for people living 
with dementia where a change of environment and routine alone can be hugely dis-
ruptive and destabilising. Given that a hospital admission is likely to occur in the 
context of an intercurrent illness, then the well-documented risks of cognitive and 
physical decline are perhaps less surprising [3].
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A view that hospital admission should be avoided, and hospital stay should be 
limited has become widespread. Certainly, people with dementia admitted to hospi-
tal will stay for longer than their cognitively intact peers with the same acute illness 
[3]. They will be more likely to become less mobile and be at higher risk of func-
tional decline and institutionalisation [4]. The difficulty with this view is that it 
attenuates the responsibility of healthcare professionals to make hospital a better 
place for people with cognitive impairment and there is a risk that by prioritising 
early discharge longer term outcomes are adversely affected leading to recurrent 
admissions and functional decline [5, 6]. The hospital, its diagnostic facilities, and 
drug and non-drug therapies can be and should be as accessible to those with cogni-
tive impairment as to those without. There are steps that can be taken to improve the 
care of people with dementia in hospital and the wider healthcare system but there 
needs to be the will to make those changes [7].

Up to 40% of people aged over 70 admitted to hospital may have a dementia 
(diagnosed or undiagnosed) [8], and this has been the case for many years, yet hos-
pitals still struggle to meet the needs of people with dementia. Why is this? And 
what can be done to improve the situation?

This chapter sets out some of the principles that underpin good care for people 
with dementia. It will begin by discussing Person-Centred Care and Comprehensive 
Geriatric Assessment. It will discuss the importance of the hospital environment 
both social and physical. Next, it will discuss issues around care in some commonly 
occurring medical scenarios. Finally, we will discuss a specific case, which illus-
trates some of the challenges facing the physician managing the medical care of a 
patient with dementia in hospital.

 Person-Centred Care

Even if they have cognitive impairment and communication difficulties, it seems 
self-evident that people with dementia are still individuals and should expect to be 
treated as such. Sadly, this has not always been the case and still, often uncon-
sciously and with the best intentions, people with dementia can be ‘disabled’ by the 
behaviour of people around them. Tom Kitwood in 1997 identified and labelled 
ways in which people with dementia can be disabled referring to this as ‘malignant 
social psychology’ [9]. Such interactions commonly arise out of the stresses of a 
situation or unconsciously but may include actions such as: Labelling (‘he always 
does that it’s his dementia) or Withholding (ignoring someone calling out).

Person-Centred care ‘founded on the ethic that all human beings are of absolute 
value and worthy of respect, no matter their disability, and on a conviction that 
people with dementia can lead fulfilling lives’ provides an alternative approach 
[10]. It provides a framework for seeing people with dementia as equal partners in 
their care and putting people with dementia and their friends and family at the heart 
of decisions. The system should be moulded round the individual not the individual 
by the system.
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Principles of Person-Centred care
 1. Afford people dignity, respect and compassion
 2. Offer coordinated care, support and treatment
 3. Offer personalised care, support or treatment
 4. Be enabling

 Benefits

There is growing evidence around person-centred care approaches with improved 
outcomes for patient, carers and staff including: improved quality of life, better 
sleep patterns, less agitation and improved staff satisfaction [11].

 How Can We Deliver Person-Centred Care for People in Hospital?

There are clear challenges in adopting a person-centred approach in hospitals [11]. 
Adapting the hospital routine to an individual’s priorities may be particularly diffi-
cult but there is scope to do this in most cases. The first step is to have the relevant 
information to enable this and several approaches have been used. For example, one 
approach is the development of a ‘This is me’ document that travels with the patient 
and summarises key information to help understand who the person is and how best 
to tailor the approach to their care [12]. The document attempts to capture the life 
story of the person with dementia and can enable reminiscence and help provide a 
basis to personalise care and build rapport.

Handley and colleagues highlight additional potential interventions that could 
help promote patient-centred care for people with dementia including the use of 
dementia champions, staff training and education, dementia nurse specialists and 
liaison psychiatry teams [13].

 Dementia Champions

Lack of training for healthcare professionals in the care of people with dementia is 
a major factor affecting the quality of inpatient care. Educational initiatives have 
sought to impart factual knowledge about the dementing process but the evidence 
that this results in sustained changes in behaviour and institutional culture is limited 
[14]. Programmes that stressed experiential learning, for instance meeting people 
with dementia outside of hospital, have received a more positive response [15]. A 
key part of this process is to cultivate empathy in healthcare staff and triggers a 
realisation of the challenges faced by someone with dementia in the hospital envi-
ronment. A ‘Dementia Champion’ can help with this process and to focus on a 
sustained change in working patterns and culture. A dementia champion is a health-
care worker who, having completed the requisite training programme, provides peer 
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support using ‘change agent skills and knowledge to enhance and improve the care 
of people with dementia’ [15].

Such a role can be complemented by a Dementia Coordinator who provides an 
in-reach service to hospital wards to improve the experience of patients and carers 
by engaging with and involving carers, helping plan for discharge and ensuring bet-
ter support at home [16].

 Volunteers

Healthcare workers increasingly report the feeling that they do not have adequate 
time to meet all of the complex needs of people with dementia in hospital. 
Historically volunteers provided much valued, additional support for people with 
dementia in hospital. Bateman and colleagues evaluated the impact of volunteers 
trained in the delivery of patient-centred care [17]. Staff and volunteers enjoyed the 
experience but no significant difference in length of stay, falls or mortality between 
intervention and control arms was reported. However, there is some evidence that 
volunteers do reduce the incidence of delirium, and may provide softer benefits such 
as a reduction in loneliness for patients and a feeling of increased safety amongst 
staff [18].

At the Royal United Hospital in Bath UK, the Friendly Faces project was 
launched in 2017 using volunteers to give support to people with dementia admitted 
to the hospital. The project was coordinated by the local Alzheimer’s Society, which 
trained the volunteers who also worked closely with the hospital’s team of three 
Dementia Coordinators. Fifty-nine volunteers by the end of 2018 were providing 
support regarded very positively by patients, their relatives and staff. It was thought 
to relieve pressure on the staff and the relationship between the volunteers and the 
patients was valued by the people themselves and their family carers and may well 
be therapeutic in the longer term [19].

 Liaison Psychiatry/Mental Health Teams

Provision of specialist mental health liaison teams is common practice in many 
countries and one of the key competencies for such teams is the identification, 
assessment and diagnosis of dementia [20]. The teams are multidisciplinary in 
nature and are commonly composed of a mixture of mental health nurses and psy-
chiatrists. In addition to providing specialist assessment they can provide training 
on dementia and other common mental health issues such as delirium and depres-
sion to ward staff. Such teams clearly have a wider remit than the provision of spe-
cific dementia related interventions and training but have been shown to be 
cost-effective through the reduction in length of stay [21]. They can provide addi-
tional specialist support for ward teams looking after people with dementia although 
there has been some concern that this may inadvertently de-skill ward teams [14].
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 Hospital Environment

Admission to hospital can be bewildering and frightening for anyone but for people 
with dementia this is especially likely. Hospitals are busy and often noisy places and 
the surroundings are unfamiliar. Most people with dementia are older and may 
already have visual and hearing difficulties [22, 23] which can then be compounded 
by the cognitive, perceptual and visuospatial problems associated with the particu-
lar dementia and its severity.

Constant movement and clinical activity round the clock can be disorientating. 
Signs and notices, sounds and lighting can be overwhelming in an unfamiliar 
environment.

In England the King’s Fund Enhancing the Healing Environment programme 
worked with 26 NHS Trusts to develop more supportive design for people with 
dementia in hospital [24]. The evaluation found that relatively simple, cost-effective 
changes to the physical environment had positive effects in people with dementia 
and those using and working with the service. Too many patients still lose their 
independence in undertaking activities of daily living while they are in hospital 
making them unable to return home after completion of the acute episode of care.

When considering the hospital environment more generally, several aspects war-
rant consideration: the built environment; the internal design of the space including 
provision of support for carers; and the culture/working environment (see the earlier 
section on person-centred care).

 Built Environment

The Centre for Excellence in Universal Design in Ireland promulgates: ‘the design 
and composition of an environment so that it can be accessed, understood and used 
to the greatest extent possible by all people, regardless of age, size, ability or dis-
ability’ [25]. A dementia-friendly design of the built environment can support peo-
ple with dementia. This can be true for newly built or retrofitted hospitals. A 
dementia-friendly environment simultaneously acknowledges and accommodates 
the physical, psychological and cognitive difficulties of someone with dementia in 
the hospital [2].

One of the barriers preventing fuller integration of carers of people with demen-
tia is that hospitals commonly lack support/facilities for them. The physical envi-
ronment should be designed to afford space and support to carers where feasible to 
enable them to remain with the person with dementia. Physical space for meaning-
ful activities should be provided either in the form of a communal space supported 
by an activity coordinator or at least an area where the patient and a carer can have 
a meaningful interaction in a more homely/familiar environment [26]; the design 
and decoration of such spaces are also of great importance [27].
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 Internal Design

A welcoming, comfortable and familiar environment can make all the difference to 
a person with dementia in hospital. A clear, hospital-wide, consistent colour scheme 
should be used and colours are carefully selected; certain colours appear to be more 
easily interpreted by people with dementia. In addition, due to age-related changes 
certain colours may appear ‘washed out’ due to natural thickening of the lens of the 
eye. Blues, greens and purples can be harder to differentiate as a result [28].

Signage should be clear and appropriately positioned. Visual clutter should be 
avoided. Any maps should be appropriately sized and accessible. Multiple modes of 
communication should be used, e.g. combining written and pictorial images, and 
using familiar styles and consistent simple language.

Within wards, the space should be decorated in a way that promotes orientation 
[29]. For instance, through the provision of large format clocks/calendars/video 
screens displaying the time, day, month, season and weather. Artwork should be 
carefully selected to help orientate but also to act as aids for conversation. Adequate 
sound insulation and sound absorbent material should be in place to reduce back-
ground noise and help promote sleep.

 Medical Mental Health Units

Although the physical environment is important, of even greater importance is the 
experience and culture of the healthcare team involved in looking after people with 
dementia. Staff on general medical wards report that they lack specific training [30, 
31] and carers not infrequently report poor communication with healthcare staff. 
One model which has been proposed to deal with some of these issues is a combined 
medical mental health unit. These units are designed to provide a specialist inpatient 
service for people with dementia and encompass enhanced components to care. An 
example of such a model was developed in the NIHR Trial of an Elderly Acute care 
Medical and mental health unit (TEAM) trial [32]. Enhanced care included: special-
ist mental health staff (nursing, occupational therapist, psychiatrist), additional 
physiotherapy, speech and language therapy, geriatrician time and activity coordi-
nators; staff training in the recognition and management of delirium and dementia 
and the delivery of person-centred dementia care; a programme of organised thera-
peutic and diversionary activities; making the ward environment ‘dementia-
friendly’; and a proactive and inclusive approach to family carers. The NIHR TEAM 
trial compared the enhanced model against care on a standard geriatric medicine 
ward and demonstrated better patient experiences and greater carer satisfaction 
with care.
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 Comprehensive Geriatric Assessment

In addition to person-centred care and the hospital environment, it is also important 
to consider the framework within which medical care should be provided within the 
hospital to people with cognitive impairment and dementia. Comprehensive geriat-
ric assessment is the most well-established and researched model for healthcare 
delivery to frail older patients. It has been shown to deliver measurable health 
improvements for frail older people [33]. These improvements hold true for people 
with dementia and comprehensive geriatric assessment should form the framework 
for their management in hospital.

 What Is Comprehensive Geriatric Assessment?

Comprehensive geriatric assessment is often taken to be synonymous with ‘geriatric 
medicine’ but it is more than that. It is a process which is used to manage frail or 
vulnerable older people. It is interdisciplinary and multidimensional taking account 
not just of medical diagnoses but also functional impairments and the environmen-
tal and social issues which affect patient well-being. It produces problem lists and 
develops goal driven interventions to tackle these. Ultimately it provides and coor-
dinates an integrated plan for treatment, rehabilitation, support and long-term care. 
A comprehensive assessment is not limited to disease states as a standard medical 
assessment would be, or to impairments, as a standard rehabilitation assessment 
might be, but instead consider a number of domains which include physical medical 
conditions, mental health conditions, function, social circumstances and environ-
ment. The full bio-psycho-social nature of a person’s problems can thus be identi-
fied. Some clinicians formalise this process with standardised scales and tools but 
they can be time consuming and clinically constraining and may not always be 
helpful [34].

Comprehensive geriatric assessment has been shown to provide significant ben-
efits in terms of increased independence, a reduction in mortality [35] and a higher 
chance of patients being alive and in their own home at 6 months post-discharge 
(number needed to treat 13 to avoid one death or admission to residential care) [36].

Accurate assessment is the first step to appropriate management and to avoiding 
over- and under-prescribing. Multimorbidity rises with age, resulting in complex 
clinical pictures which require a thorough response to avoid causing more harm. It 
is well recognised that frail older patients with dementia present a considerable 
clinical challenge as a consequence of polypharmacy, multimorbidity and presenta-
tions which have functional, psychological, social and environmental dimensions 
[37]. Comprehensive geriatric assessment provides a contrasting model of care to 
traditional approaches focussed on single problems by single clinicians, being mul-
tidimensional and multidisciplinary. Done well, it delivers effective health care to 
vulnerable groups that otherwise would have received an ineffective, inefficient and 
potentially unsafe response.
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 Sensory Impairment

Communication is extremely important and difficulties in vision and hearing are 
common in older people. Difficulties in language—both expressive and receptive—
are also important especially in people with any of the dementias that particularly 
affect language.

The acute hospital ward or emergency department is not well suited to dealing 
with these issues as they tend to be noisy places. The rapid pace and technological 
focus of modern hospital care makes good clinical assessment and treatment more 
difficult for older people with dementia [38]. Wherever possible it is preferable to 
have a relatively quiet area set aside in the emergency department for assessing 
older people. As older people with dementia are often unable to communicate their 
needs, collateral information is essential from family and caregivers if possible. 
However, it is also vital not to assume someone cannot communicate adequately 
without checking that they can hear what is being said and that they can also see 
adequately [39], particularly in connection with any written information or any 
signs and notices in the hospital ward. Visual information can be aided by appropri-
ate design of hospital wards, for example, by using a specific colour for toilet doors.

Since older adults with hearing loss have a greater risk of developing dementia 
[40], it is likely that people with dementia may also have hearing problems. Another 
reason is that age-related hearing loss is an increasingly important health problem 
affecting approximately one in three people between the ages of 65 and 74 and 
nearly half of those older than 75.

The primary clinical management interventions for people with hearing loss are 
hearing aids [41]; however, many people given a hearing aid either do not use them 
or do not wear them. McCormack and colleagues [41] considered studies from the 
UK, USA, Australia, Finland, Sweden and Switzerland. Several issues were identi-
fied including the hearing aid not being effective in noisy situations, and issues 
relating to the care and maintenance of the aid due to limitations in manual dexter-
ity. Many people need help in changing the batteries or adjusting the volume con-
trol. Finally, it is worth checking whether there is condensation or wax in the hearing 
aid tubing or wax in the ear itself.

Using an assistive listening device such as a microphone and headset may over-
come a hearing impediment as can writing questions down, though this is laborious. 
Reducing background noise, speaking clearly but not shouting and facing the patient 
(many of whom may use some element of lip reading, which may be a significant 
problem if the wearing of a face mask is essential) preferably at eye level are all 
important actions for people who are hard of hearing; rephrasing a question may 
also help.

Many people with dementia may appear to have or can be demonstrated to have 
problems with language expression and comprehension, and for some less com-
mon dementias language problems may be the dominant feature. Failure of lan-
guage can, for example, make assessment of pain particularly difficult. Everyone 
working in a hospital needs to be aware of potential difficulties when speaking to, 
and communicating with, an older person who may have hearing or cognitive 
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problems as well as anyone with dementia. It is important to remember the value 
of non-verbal communication including body language, facial expression and the 
use of gestures.

Issues that can arise in acute care communicating with people with dementia [42]:

Masking of language difficulties and loss of insight
 – Except for patients with aphasia, patients with dementia can often express them-

selves quite fluently. They may be able to use social routines such as greetings 
and formulaic language (e.g. ‘Oh right’) even when their aphasia is severe. In a 
short interaction this can lead health staff to overestimate language ability and an 
overestimation of the level of comprehension is therefore common, for example, 
in assuming the patient has understood a specific question.

 – Many people with moderate dementia may have reduced insight, which may also 
lead to misleading answers in response to questions. Loss of insight may also be 
an early and difficult feature in some people with a fronto-temporal dementia.

Unreliable ‘yes/no’ response
 – Health staff may ask yes or no questions in a bid to be helpful but many patients 

do not have a reliable use of ‘yes’ and ‘no’. People with dementia may tend 
towards always answering in the affirmative, or if they feel anxious and threat-
ened, everything may be answered with ‘no’.

 – In some patients there may be binary (e.g. yes/no, Y/N) reversal which the patient 
may or may not self-correct. One way to check this is to ask a series of simple 
Y/N questions to which you know the answer (equally divided between Y/N). 
For example, ‘is your name Mary?’, ‘are you a man?’ and the patient may answer 
10/10 questions with ‘yes’.

Leading questions/intonation
 – It is important to try and avoid asking leading questions with intonation that sug-

gests the expected answer and then taking the response as factually correct. For 
example, ‘and you’re not in any pain?’ or ‘do you understand what I’ve been 
saying?’

Lack of knowledge of patient history
 – In the community staff may know a patient’s social history well but ward staff 

may know very little. Often when patients are confused or distressed there is an 
aspect of truth or an unmet need underlying what they are trying to communicate 
(for example, if the person is trying to find something, or is in pain, or needs to 
go to the toilet). This is easier to interpret if you know something of the personal 
circumstances/history and discussion with a family member or someone who 
knows them well can help.
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Overall approach
 – It is better to use short sentences and avoid jargon and double negatives. Speaking 

clearly and repeating a sentence if necessary is useful. The use of gestures, pic-
tures or something written may also help.

Assessment by a speech therapist or a joint session with a speech therapist and 
the patient may help. For someone with a foreign first language, then a translator or 
family member may be necessary.

 Eating and Drinking Including Oral Health

It is important to remember the vital link between good nutrition and hydration and 
general health and well-being and this is particularly likely to be overlooked in the 
acute general hospital situation. Several tools are available for the assessment of 
nutritional status and the most widely used of these is the Mini Nutritional 
Assessment (MNA) [43]. The patient must be given and, if necessary, helped to eat 
nutritious balanced meals, as well as having ready access to drinks. Providing help 
with this is time consuming and easily overlooked on a busy ward.

The Food for Life Partnership in the UK has produced a table of useful resources 
concerning nutrition in older people [44] and Healthcare Improvement Scotland 
Food, Fluid and Nutritional Care Standards for the care of older people in hospital 
[45]. Eating well is difficult without reasonable teeth and the quality of existing 
teeth should be checked as well as ensuring that a person with false teeth has them, 
that the teeth fit properly (e.g. it may be an issue after weight loss) and that they are 
using them.

Patients with Posterior Cortical Atrophy, which is usually due to underlying 
Alzheimer’s disease pathology, are characterised by a progressive decline in visual 
processing skills. This may lead to difficulties in locating food on a plate or fluid in 
a cup or glass and grasping things such as cutlery; yet, superficially the person may 
seem relatively normal and, at least in the earlier stages of the disease, less obvi-
ously cognitively impaired.

Swallowing is a complex mechanism and dysphagia may occur for several rea-
sons including stroke, ill-fitting or absent dentures, the presence of thrush (espe-
cially if they have previously received a course of antibiotics) and with specific 
dementing conditions such as Progressive Supranuclear Palsy. It may occur in all of 
the neurodegenerative dementia disorders in the very advanced stages. A person 
with significant dysphasia is also more likely to have dysphagia.

Formal assessment of swallowing by trained staff (e.g. a speech therapist) should 
be carried out whenever necessary and as soon as possible after admission to ensure 
good and safe nutrition is possible and the risk of aspiration pneumonia is reduced.

Subcutaneous infusion of fluids for hydration or nutrition may be useful as a 
bridge for frail older patients to recover from an intercurrent illness such as a delir-
ium. The technique is simple and does not require venous access, the risk of com-
plications especially infection is low, and the risk of fluid overload is minimised [46].
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 Undiagnosed or Unrecognised Dementia

Every person admitted to an acute hospital will have an admission assessment 
whether admitted from the emergency department or directly to a hospital ward. 
This assessment should cover past medical history including current medication, a 
systematic enquiry for symptoms and a physical examination to detect any abnor-
mal pathology. Cognitive screening will potentially enable the identification of cog-
nitive impairment at admission or may detect a previously undiagnosed person and 
prompt assessment for potential dementia. Cognitive impairment is one of the most 
significant risk factors for adverse events such as falls in older patients during hos-
pitalisation and subjects at risk need to be identified on admission [47]. It is often 
recommended that screening for cognitive impairment be routinely carried out in all 
people over the age of 65. It certainly should be carried out in those over 70 where 
people with dementia represent some 42% of unplanned admissions to an acute 
hospital [48].

However, for an acutely unwell person, especially in the presence of pain and 
discomfort, such an assessment may be unreliable on admission. More importantly, 
the presence of delirium may make the situation more complicated [49] so a clini-
cian should be cautious in making a precipitate diagnosis of dementia in such a case. 
Collateral history about the situation before admission including any previous con-
cerns about the person’s cognitive ability may help. The possibility of an underlying 
dementia may become clearer or can be reviewed later in the admission and include 
standard investigations such as a brain scan, which may be more accessible for a 
patient in hospital than subsequently as an outpatient. On the other hand, whilst in 
hospital it is often more relevant to identify and establish the presence of cognitive 
impairment and for any potential dementia diagnostic label to be established after 
discharge, for example, by referral to a memory clinic.

A reduced cognitive test score may be very helpful in a person with previously 
undiagnosed dementia if they do not have delirium or any other reason for such a 
reduction. This can be supported by a collateral history of cognitive or functional 
problems in the previous months or years. If a new diagnosis of dementia is made 
during an admission, there may be concerns about how and who should give details 
of the diagnosis to the patient (and their family where appropriate) and what support 
should then be offered, or information provided. Where available, older people’s 
liaison mental health teams are ideally placed to provide this service [50] or it may 
sometimes be better for this to take place in the community after the person has been 
discharged.

 Common Medical Issues in People with Dementia

The majority of people living with dementia will also have a number of physical 
health problems. Admission to secondary care facilities is common, outcomes are 
poorer, and readmission more likely in people with dementia [51]. Person-centred 
care and the framework of comprehensive geriatric assessment provide the general 
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approach to the medical care of people with dementia in hospital. However, there 
are some specific and commonly occurring medical scenarios which warrant further 
discussion. These include multimorbidity and frailty, polypharmacy and anticholin-
ergic burden, delirium, and osteoporosis and fractures. It is beyond the remit of this 
chapter to consider the specific medical treatments for these issues but only some of 
the specific issues that may arise in the context of a dementia.

 Multimorbidity and Frailty

Multimorbidity, defined as the presence of two or more long-term health conditions, 
is typical of the majority of people living with dementia [52]. In the UK one obser-
vational study identified a mean of 4.6 comorbidities in addition to dementia [53]. 
Multimorbidity is important because it is associated with a poorer quality of life and 
increased risks of mortality, polypharmacy, adverse drug reactions, falls, and hospi-
tal admissions and readmissions [54]. It is more common in older people and in 
those living with socio-economic deprivation [55].

Dementia has a complex relationship with other long-term health conditions 
which can result in an accumulation of risks leading to an adverse health outcome. 
For instance, dementia is a risk factor not only for falls but also for osteoporosis 
resulting in a higher rate of fractures than might be expected from the falls rate 
alone. In addition dementia is associated with poorer recovery from fractures fur-
ther compounding this issue [56]. Dementia changes the natural history of highly 
prevalent conditions such as hypertension. In contrast to the general population, 
systolic blood pressure has been observed to start falling up to 6 years before the 
development of clinically apparent dementia [57] and to continue to fall thereafter. 
The observed falls in blood pressure (of between 8 and 22 mmHg) would be suffi-
cient to potentially move an individual below treatment thresholds. This has impli-
cations for the treatment and monitoring of blood pressure in people with dementia 
compared to the cognitively intact population [58].

The UK National Institute for Health and Clinical Excellence (NICE) multimor-
bidity guidance [55] acknowledges that the management of multimorbidity (already 
far from simple) is more complicated in the presence of dementia. It stresses a care-
ful consideration of the benefits and harms of any interventions. However, clinicians 
are hampered by the exclusion of people with dementia from multiple trials—which 
extends even to trials of self-management of long-term health conditions [55]. 
Treatment goals of a person with dementia may change over time and the course of 
their cognitive diagnosis. Thus, when mildly impaired, preventative medications 
such as antihypertensives may be desired, but in later stages of the disease treat-
ments which prioritise quality of life over quantity may be more valued. The poten-
tial benefits and risks of pharmacological and non-pharmacological interventions 
should be discussed and compared as part of routine care. Such conversations are 
not without difficulty—the capacity to make such a treatment decision, the treat-
ment goal and perceived benefits and harms may change with time and this will 
continue to be an issue in supporting people with dementia.
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 Frailty
Defining frailty has proved difficult but is generally accepted as a vulnerability to 
deterioration in the face of a stressor [59]. Potential stressors include acute illness, 
iatrogenic factors (e.g. an operation or adverse drugs effect) and environmental 
changes, which could include admission to hospital.

There are two main models for evaluating frailty. The frailty phenotype [60] is 
based on assessment of five domains consisting of weak grip strength, slow walking 
speed, self-reported exhaustion, low energy expenditure and unintentional weight 
loss with three out of the five being required to meet the definition. The deficit accu-
mulation model can use either a checklist of problems to produce a frailty index 
(operationalised with, for example, the Edmonton Frail Scale [61]) or the Clinical 
Frailty Scale which is a nine-point, ordinal, vignette-based scale based on the level 
of medical problems and disability (ranging from Very Fit, 1, to Terminally Ill, 9); 
the Clinical Frailty Scale is probably the most practical for use within the acute 
hospital setting.

The relationship between frailty and Health Related-Quality of Life (HR-QOL) 
in older individuals with Alzheimer’s disease or mild cognitive impairment has been 
investigated [62]. Frailty and neuropsychiatric symptoms were the determinants of 
HR-QOL in the earlier stages of cognitive impairment, whereas functional limita-
tion predicted HR-QOL in later stages. It was suggested that frailty may represent a 
novel modifiable target in early dementia to improve HR-QOL.

Frailty, and its severity, can predict other health outcomes including death, falls, 
hospitalisation and permanent institutionalisation [6]. Admission to an acute hospi-
tal for a frail older person, and especially for someone with dementia, represents a 
crisis that needs careful assessment to identify or exclude physical illness, to main-
tain or restore function and to make plans for the future, which may include a change 
of accommodation or end of life care.

 Polypharmacy, Anticholinergic Burden and Deprescribing

With multimorbidity comes polypharmacy and polypharmacy has been a concern 
for longer than many might think [63]. Polypharmacy is associated with an increased 
risk of major morbidity and mortality in older people [64, 65]. Anticholinergic bur-
den provides an a priori case for the risks of polypharmacy. Medications with anti-
cholinergic properties are widely used for a variety of different indications. Some 
medications are used primarily for their anticholinergic effect whilst others exhibit 
this as a side effect. There has been growing concern about the adverse outcomes 
associated with cumulative exposure to medications with anticholinergic properties 
(anticholinergic burden). As reported in a review of reviews, a number of large scale 
database studies have shown a consistent association between increasing anticholin-
ergic exposure and adverse outcomes such as falls, hospitalisation, delirium and 
death [66]. The risk is heightened in the case of someone with a pre-existing demen-
tia [67] although the effect may be reversible when anticholinergic medications are 
discontinued [68].
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Medication review with a view to deprescribing (i.e. stopping or reducing) 
potentially inappropriate medications is one of the key tools of geriatricians. 
Deprescribing is not a new concept. Guidance and tools for identifying and reduc-
ing potentially inappropriate medications have been available for several years, 
however their application in clinical practice is limited. Barriers to deprescribing 
include inertia; prescriber knowledge or skill deficits particularly when balancing 
the risks and benefits in older people with multimorbidity; patients’ beliefs about 
their medication; and pressure to follow guidelines [69].

The most widely used deprescribing tools take the form of lists of recommenda-
tions for individual medicines in specific clinical scenarios and are based mainly on 
expert consensus [70, 71]. Whilst these tools are a useful starting point, they neces-
sarily simplify the process as they cannot provide a definitive guide for all scenarios, 
nor do they provide a step-by-step process for deprescribing such as when, how or 
by whom it should be done. Patient-centred approaches have been proposed [72, 
73], but these can be difficult to implement due to fragmented care and the time 
consuming process of documenting nuanced medication related decisions—another 
reason cited as increasing inertia to deprescribing [69, 74].

Evidence-based deprescribing guidelines are being developed [75, 76]. Guidance 
on deprescribing should be embedded in standard healthcare guidance to prompt 
discussions with patients when medication is initiated. Embedding the idea of 
deprescribing from the outset could help overcome many of the barriers already 
alluded to. A shared decision-making approach should involve a discussion of the 
rationale behind starting a treatment. This should include a discussion of the risks 
and benefits of starting treatment and it should also outline the circumstances under 
which the medication may need to be suspended or deprescribed and the potential 
for withdrawal symptoms when this is done. Clear, unambiguous discussion at the 
start of therapy may empower patients, carers and prescribers to question continua-
tion of medication later; overcoming some of the barriers to deprescribing.

 Delirium

Delirium is extremely common among inpatients with dementia and delirium itself 
may contribute or cause admission to hospital for older people with or without 
dementia. Delirium almost always causes deficits on standard cognitive tests and 
can therefore complicate the evaluation of older people with or without an underly-
ing dementing condition.

It is characterised by disturbed consciousness and fluctuating changes in cogni-
tion, attention and perception. It is a serious condition and associated with poor 
outcomes. However, it can be prevented and treated if dealt with urgently [49]. It is 
important to be aware that delirium can be hypoactive as well as hyperactive and 
some people may show signs of both. With hypoactive delirium, the person may be 
withdrawn, quiet and sleepy and it is more difficult to recognise than hyperactive 
delirium when the person can be restless, agitated and aggressive.
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Prevalence of delirium at admission is variable ranging from 10 to 31% whilst 
the incidence of new cases of delirium ranges from 3 to 29% and the occurrence rate 
per admission varies between 11 and 42% [77].

NICE suggests four risk factors for developing delirium when people first pres-
ent to hospital: aged 65 years or older; with a history of cognitive impairment (past 
or present) or dementia; current hip fracture; and the presence of severe illness [49]. 
These recommendations were developed from studies of a wide range of clinical 
populations including from surgical and intensive care settings and the methodol-
ogy used may have limitations [77]. Other predictive models for delirium in older 
people with general medical admission include a wider range of factors. A system-
atic review focusing on risk factors for incident delirium in older medical inpatients 
[77] identified a greater number of factors. The commonest were dementia, older 
age, co-morbid illness, severity of medical illness, infection, ‘high-risk’ medication 
use, diminished activities of daily living, immobility, sensory impairment, urinary 
catheterisation, urea and electrolyte imbalance and malnutrition. In pooled analy-
ses, dementia, illness severity, visual impairment, urinary catheterisation, low albu-
min level and length of hospital stay were statistically significantly associated with 
delirium [77].

Older adults ≥65years with coronavirus 2019 (COVID-19) commonly present to 
the emergency department (ED) with delirium, and delirium should be considered 
as an important presenting symptom of COVID-19. Of 817 older ED patients with 
COVID-19 presenting at seven sites in the USA, 28% had delirium at presentation. 
Among delirious patients, 16% presented with delirium as a primary symptom and 
37% had no typical COVID-19 symptoms such as cough or fever [78].

It can be very difficult to decide whether a person has delirium and/or dementia 
and some people will have both conditions; if there is diagnostic uncertainty, then it 
is wiser to manage the patient initially for delirium [49].

 Diagnosis
At presentation, information should be gathered regarding changes or fluctuations 
in behaviour over the recent hours or days. Changes may include altered cognitive 
function and confusion, visual or auditory hallucinations, restlessness, agitation, 
sleep disturbance, lack of cooperation with reasonable requests or alterations in 
communication, mood and/or attitude. Features particularly suggestive of hypoac-
tive delirium include worsened concentration, slow responses, reduced mobility, 
reduced movement, changes in appetite and being withdrawn [NICE 45].

A more formal assessment is useful, for example, based on the short Confusion 
Assessment Method (short CAM) as recommended by NICE or the 4 ‘A’s Test (4AT, 
www.the4AT.com). A prospective diagnostic test accuracy study of 843 acute medi-
cal patients aged ≥70 seen in emergency departments or acute medical wards at 
three UK sites has compared the short CAM and the 4AT for detection of delirium 
[79]. Delirium was present in 12.1% of 785 evaluable subjects using DSM-IV as the 
reference standard assessment, 14.3% by the 4AT and 4.75% by CAM. The 4AT 
had a sensitivity of 76% and specificity of 94%, whilst the CAM had a sensitivity of 
40% and specificity of 100%. The 4AT had a high area under the receiver operating 
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curve of 0.90 (95% Confidence Interval 0.84–0.96) providing support for its use as 
a delirium assessment instrument in clinical practice with an acceptable overall 
diagnostic test accuracy.

In this study, the CAM showed a lower (40%) sensitivity than in many published 
studies although sensitivity does vary widely across studies. This may partly reflect 
studies where raters lacked full training in the CAM or specialist training in psy-
chiatry [80].

The 4AT does not require specific training and takes less than 2 min to perform. 
The 4 ‘A’s are Alertness, Abbreviated Mental Test-4, Attention (Months Backwards 
test) and Acute changes or fluctuating course. Its method of scoring means that it 
can be scored in the absence of history from an informant at the time of assessment 
and if cognitive testing is not possible. It is designed to give a score even in patients 
who are too unwell to be interviewed or tested for cognition and all patients can thus 
be assessed. This may be particularly useful in the general hospital setting and the 
4AT essentially identifies that further assessment is required. The patient should 
therefore still be assessed by a suitably experienced clinician whenever possible to 
confirm the diagnosis. It is also important to continue checking patients at risk for 
delirium regularly noting any changes or fluctuations in behaviour but the 4AT is 
not designed for repeated use within the same day.

 Interventions to Prevent or Reduce Delirium
There is evidence to suggest that delirium incidence can be reduced in older people 
admitted to medical services using multi-component interventions that target delir-
ium risk factors. Examples of potential interventions are shown in Table 15.1.

 Treating Delirium
It is important to try and treat any potential underlying cause. Re-evaluation is vital 
if the delirium fails to resolve and it is important to consider the presence of a pos-
sible underlying dementia, where such a diagnosis has not previously been made. It 
may be more appropriate for this possibility to be followed up after the patient has 
left hospital.

Effective communication should be maximised including reorientation as to 
where the patient is and who you are. This may be helped by the involvement of 
family and friends who can also provide reassurance to the individual.

When someone is distressed or considered to be a risk to themselves or to others, 
verbal and non-verbal techniques should be used to try and defuse the situation. If 
these fail or are not applicable, then it may be necessary to consider a short-term 
course of haloperidol using the lowest appropriate dose and increasing cautiously if 
necessary. The latest NICE guidance has removed its previous recommendation to 
also consider olanzapine as a possible treatment (NICE) and the use of antipsychot-
ics should be avoided or used with extreme caution in people with dementia with 
Lewy bodies or Parkinson’s disease and Parkinson’s disease dementia. Such patients 
may experience serious adverse effects to antipsychotics but the Lewy Body 
Association’s Scientific Advisory Committee (www.lbda.org/treatment- options/) 
does suggest quetiapine can be considered when other treatments have failed and 
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quality of life dictates the need for treatment with potential risks of morbidity or 
mortality. Specialist advice should be sought whenever possible and initiation of 
therapy should be with a low dose (12.5 or 25 mg nocte).

Whilst delirium is unpleasant it is also associated with poor outcomes. The 
adverse consequences of delirium developing in patients in hospital include an 
increased risk of hospital-acquired complications, new dementia, new admission to 
an institution, extended in-hospital stay and increased mortality [81]. The cost- 
effectiveness of multi-component interventions for delirium prevention has been 
demonstrated and is associated with an incremental net monetary benefit of £2200 
using a cost-effectiveness threshold of £20,000 per quality-adjusted life year and 
was cost-effective in 96.8% of the simulations [81].

 Case: Jill’s Story

I was fit and active in my early 70s—playing tennis at the local club and generally 
enjoying retirement. I was still doing some odd jobs (I’d been an accountant for 
many years and helped some of the neighbours with their accounts). I was 77 when 
I started noticing some minor issues with forgetfulness. I realised that I’d made 
some silly mistakes with the neighbour’s accounts which was rather embarrassing. 

Table 15.1 Addressing issues that may prevent or reduce delirium [49]

Cognitive impairment and/or 
disorientation

Appropriate lighting and clear signage including a clock and 
a calendar
Explain where they are, who they are, and who you are and 
your role
Cognitively stimulating activities, e.g. reminiscence
Visits from family and friends

Dehydration and/or constipation Adequate fluid intake orally if possible but subcutaneously 
or intravenously if necessary
(care if heart failure or chronic kidney disease)

Hypoxia Optimise oxygen saturation
Infection Investigate (and repeat) as necessary

Avoid catheterisation
Immobility/limited mobility Mobilise soon after surgery

Encourage walking (with aids readily available)
Range of motion exercises even if not mobile

Pain Assess carefully including for non-verbal signs of pain 
(grimacing, moaning, etc.)
Treat and review regularly

Medication Review regularly and optimise
Nutrition Encourage eating and assist if necessary

Check dentures, swallowing
Sensory impairment Treat reversible causes, e.g. ear wax

Ensure availability of glasses and working hearing aids
Sleep problems Minimise procedures during sleeping hours

Reduce noise to a minimum
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There were a few other incidents—for instance, I got lost going to my sister’s house 
although she’d lived there for 30 years. I ended up being referred to the memory 
clinic. After some testing and a brain scan they gave me a diagnosis of Alzheimer’s 
disease and started some medication for my memory…

Jill’s husband Pete takes up the story… about two years after her diagnosis Jill 
fell in the garden when raking up leaves. It shook her confidence—her mother had 
fallen and broken her hip at a similar age and never really recovered. She wasn’t 
keen to leave the house after that. We tried to muddle through, as you do, but Jill just 
got more and more unsteady. She fell several more times and broke her wrist. A 
physiotherapy programme was discussed but never started due to concerns that 
Jill’s memory was too poor to complete the course. We had some help—carers twice 
a day, but about 6 months after she broke her wrist, she fell trying to get out of bed 
to go to the toilet. It was just as she feared—she had broken her hip.

Jill had a tricky time in hospital. She was very disorientated, the pain was diffi-
cult to manage and staff struggled to interpret when she was in pain. Jill wasn’t able 
to consent to the operation but we had set up a Power of Attorney some years back 
with me as Jill’s attorney for health and welfare so I was able to give consent on her 
behalf. She had an operation the day after arriving in hospital and the therapy team 
did their best to get her up and about again but it was difficult. The ward team 
encouraged me to come in and it clearly helped when I was there at lunch time. The 
dementia coordinator was brilliant and helped with planning how we would get Jill 
home from day one. After a week or so she reached something of a plateau and we 
took the plunge and went home with help from carers four times a day. It was tough 
but we have managed and things gradually improved, at least from a physical point 
of view but you know, we are managing…

There are several aspects to highlight from Jill’s story. Some apply to the situa-
tion prior to hospital admission but still warrant consideration, while the remainder 
relate to her in-hospital care.

People with dementia (like Jill) or mild cognitive impairment have at least a two- 
fold risk of falling compared to their cognitively intact peers [82, 83]. In addition, 
having fallen, they are at higher risk of sustaining a fracture, particularly a hip frac-
ture [84] and have a poorer recovery than the general population [56]. Evidenced- 
based interventions that reduce the risk of fracture are therefore welcomed.

NICE recommends that fracture risk assessment be considered in all women 
aged over 65, all men aged over 75 and younger people (>50 years) in the presence 
of risk factors [85]. The presence of cognitive impairment is a risk factor for falling 
and fracturing [86]. Therefore, a suspected or diagnosed cognitive impairment 
should ideally prompt a fracture risk assessment (using a recognised tool such as 
FRAX® [87]), which should then be acted upon. Ideally a fracture risk assessment 
should have been carried out at the point of Jill’s diagnosis. Given the family history 
of hip fracture, Jill’s fracture risk would be elevated, and a risk assessment would 
have potentially led to initiating medication that would have reduced her risk of a 
fracture. Certainly at the point when she sustained a fracture treatment should have 
been discussed. A comprehensive assessment and multifactorial falls intervention 
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program may have reduced Jill’s risk of falls sufficiently to have prevented the frac-
tured hip in the first place.

Jill’s experience of the inpatient management of her hip fracture is not untypical. 
Within the UK there is some variation in the precise model of care for older people 
with hip fractures. However, all receive input from a specialist orthogeriatrician and 
multidisciplinary team. The strongest evidence of benefit is from the use of a hip 
fracture programme where there is evidence of improved functional outcomes at 
1 year and reduced mortality at discharge [88]. It is less clear whether more intense 
inpatient rehabilitation for people with dementia is more effective than standard 
care. The incidence of delirium may be lower with enhanced care [89]. Further work 
is in progress to examine whether an enhanced community based rehabilitation pro-
gramme may have benefit [90].

Pain in people with dementia is often poorly recognised and undertreated [91]. 
As has been discussed people with dementia typically live with multiple chronic 
health complaints including painful conditions such as osteoarthritis. People with 
more advanced cognitive impairment than Jill may struggle to verbalise the exis-
tence of pain leading to the emergence of behavioural changes which healthcare 
staff may not realise are being driven by pain [92]. In Jill’s case the hip fracture had 
been identified and could be expected to cause pain. However, even with an unam-
biguous painful condition such as a hip fracture people with dementia appear less 
likely to receive adequate analgesia than their cognitively intact peers [93]. 
Assessment of pain in people with dementia should include both verbal and obser-
vational components. Clinicians should use a tool developed to identify pain in 
someone with dementia such as the Abbey pain scale [94]. Pain should be treated 
using a stepwise protocol [95].

It is also worth highlighting the multidisciplinary working and discharge plan-
ning that occurred during Jill’s admission. This started from day one and involved 
the dementia coordinator to help oversee the planning. It involved Jill and her hus-
band working with the team to plan a successful discharge.

 Summary

The dementia syndrome has many causes and work is underway across the world to 
elucidate disease pathways and develop disease modifying treatments. Perhaps one 
day effective intervention for this condition will be available. However, at present 
dementia remains incurable and the prevalence of this condition continues to 
increase. We have seen how people with dementia will typically also be living with 
multiple other health and social conditions and will be more likely therefore to 
require hospital services. People with dementia admitted to hospital are more likely 
to die, stay in hospital for longer and are less likely to be discharged to their own 
home than their cognitively intact peers.

The hospital at the beginning of the twenty-first century is not a safe place for 
people with dementia. Interventions that keep people with dementia independent 
and reduce the risk of major health events such as falls or fractured hips are vital. 
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However, people will still become unwell and will still benefit from admission to 
hospital in the same way that people without dementia do. There are ways and 
means of significantly improving the hospital experience for people with dementia 
and their carers. Developing a dementia-friendly environment and designing hos-
pital facilities for the people who are very likely to be using them are clearly 
important but staff training and a move to a person-centred approach are also 
required.

Despite people with dementia being some of the most frequent users of health-
care services research underpinning good quality care in hospital is lacking. A 
robust evidence base is needed to drive investment and guidance for pol-
icy makers.

Changes to practice in the hospital environment are possible and could poten-
tially benefit a large population of people who are currently being let down by the 
healthcare system. The question remains, however, is there the will to change?
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 Introduction

When an individual takes up residency in a long-term care (LTC) facility, it is a 
watershed event in their lives. Irrespective of whether it is a long-anticipated result 
of insidious progression of illness, or a hastily arranged placement to facilitate dis-
charge from acute care, it represents a significant transition for the patient, their 
family, and their healthcare. This transition may have come in the wake of other 
significant changes, such as the death or illness of a caregiver, or the emergence of 
a physical disability. Clinicians providing care to LTC residents must be cognisant 
of the significance of this transition and responsive to the difficulties brought by it.

This chapter discusses some of the clinical issues specific to the care of people 
with dementia in LTC. By its very nature, LTC is home to higher proportions of 
people with more severe disease and more complex needs than in other settings. 
Delirium and urinary incontinence are common, and seldom come with quick-fix 
solutions; interventions like behavioural management and non-pharmacological 
treatments may require consideration in a comprehensive care plan. The risk and 
care burden associated with problems like decreased oral intake and incontinence 
may have contributed to the decision to admit to LTC, whilst pain and infection can 
commonly manifest themselves in unconventional and deceptive ways in people 
with dementia. A case history illustrating some common issues, and how they might 
be addressed, is included.

Next, we consider how LTC can influence some of our approaches to the treat-
ment of people with dementia, discussing aspects of the administration of both vac-
cines and antibiotic therapy, and the emergence of telemedicine. In the following 
section, we discuss the important issue of death and dying in LTC. Most people with 
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dementia admitted to LTC will die there; around a third within a year of admission 
[1, 2]. We explore the importance of routine adoption of advance care planning in 
anticipating clinical challenges that can arise in LTC. One such significant chal-
lenge is the determination of thresholds for hospital transfer; another is ensuring 
that palliative care needs are met. Both of these are detailed in this section.

Finally, we conclude the chapter by considering the potential legacy of the 
COVID-19 pandemic on provision of LTC. In many countries, the virus itself has 
had a significant impact on the mortality of people with dementia, particularly in 
LTC, but it has also interfered with the care of many of the clinical issues discussed 
in this chapter. Moreover, COVID-19 has posed important questions as to how our 
LTC facilities, and healthcare systems, operate; we consider how the pandemic may 
affect the care of people with dementia for years to come.

 Admission to Long-Term Care

Any transition can bring its own set of problems for a person with dementia. It is 
therefore important to ensure good communication between healthcare providers 
when such individuals are admitted to LTC. In one US study, hospital-to-LTC tran-
sitions were perceived as distressing for patients and their caregivers. These transi-
tions were seen as being dominated by dementia-related behavioural symptoms, 
which were thought to be purposely under-communicated by hospital personnel in 
discharge documentation [3].

Adoption of nurse-led care coordination programmes such as the Transitional 
Care Model appear to reduce preventable hospital readmission by identifying indi-
viduals at risk of poor outcomes at the interface between acute care and LTC, facili-
tating regular communication and follow-up [4, 5]. The development of this model 
included identification of six overlapping categories of problems associated with 
negative outcomes amongst older adults, with and without cognitive impairment, 
transitioning between hospital and either LTC or community settings: lack of patient 
engagement; absent or inadequate communication; lack of collaboration amongst 
team members; limited follow-up and monitoring; poor continuity of care; and seri-
ous gaps in services as patients move between healthcare professionals (clinicians) 
and across care settings. The Transitional Care Model aims to remedy these issues by 
focusing on nine core components of effective transitionary care; screening, staffing, 
maintaining relationships, engaging patients and family caregivers, assessing and 
managing risks and symptoms, educating and promoting self-management, collabo-
rating, promoting continuity, and fostering coordination. Each element is separately 
defined but interconnected with the others as part of a holistic care process.

Another study highlighting the importance of communication at the acute care- 
LTC interface identified nine geriatric syndromes; weight loss, decreased appetite, 
incontinence, pain, depression, delirium cognitive impairment, falls and pressure 
ulcers, present in more than 90% of hospitalised adults referred to nursing homes 
[6]. However, treating hospital physicians commonly did not recognise and docu-
ment these syndromes in discharge summaries [6].
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When a person with dementia is admitted to LTC, it is very important to carry out 
a detailed assessment which will inform staff about the personal details of the 
patient, their medical history and medications, the reasons for their admission, their 
location prior to admission, presence of any advance directives, and the views of 
their caregivers. This is often performed by nursing staff and should include medical 
input to this process as soon as possible after admission. In some countries, mecha-
nisms for the systematic collection of such data exist; use of the Resident Assessment 
Instrument/Minimum Data Set (RAI/MDS) is a requirement for all US LTC facili-
ties participating in Medicare and Medicaid national insurance programmes [7].

In the United Kingdom (UK) most of the decisions about community clinical 
management are taken by the general practitioner (GP) but it is unclear how often 
they participate in this type of admission assessment. Most LTC residents remain 
under the care of the GP who managed their care prior to admission so facilities may 
have numerous GPs from different organisations providing care to their residents. In 
some countries, where LTC facilities are managed by a core group of GPs, practi-
tioners may be more experienced at managing presentations in people with demen-
tia and able to tailor management accordingly [8].

A recurring theme in this chapter is the importance of establishing and maintain-
ing accurate, timely and regular communication between the patient, their family, 
LTC staff, and healthcare staff. The transition between care settings is a critical 
juncture for this practice, and early effective communication can be instrumental in 
establishing therapeutic relationships and important components of ongoing care.

 Common Clinical Issues in People with Dementia

Residents in LTC have higher levels of physical dependency, multimorbidity, and 
polypharmacy than those in the general population, some of which may disguise or 
complicate the detection of a number of common medical issues [9, 10]. Several of 
these issues, including dementia detection (Chap. 3) and pharmacological manage-
ment (Chap. 5), behavioural and psychological symptoms and of dementia (Chap. 
7), potentially inappropriate medication (Chap. 6) and pain (Chap. 9) are addressed 
elsewhere in this book.

 Delirium

Delirium, although also discussed elsewhere in this book, is important to discuss 
specifically in the context of LTC. Risk factors for delirium, such as pain, sensory 
impairment, and dementia are more prevalent in LTC populations than in commu-
nity settings. Research into delirium detection and management has largely been 
focused on the acute inpatient setting, but it is no less important an issue in the LTC 
population, where delirium predicts mortality and hospitalisation [11]. LTC facili-
ties themselves, perhaps due to the many environmental features they share with 
hospitals, may increase the risk of delirium; those admitted to hospital from LTC 
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facilities have higher rates of delirium than people admitted from their own 
home [11].

Delirium detection, however, is likely to be worse in the LTC population than in 
hospitals; older age and dementia, both more prevalent in LTC, are factors associ-
ated with delirium under recognition by acute care nurses [12]. Detection may be 
further complicated by differences between new-onset delirium residents and those 
in acute care [13]. The onset can be insidious, and patients can demonstrate prodro-
mal symptoms of subclinical delirium in the 2 weeks preceding recognition by the 
clinician [14].

Estimating the scale of the problem that delirium poses to LTC is difficult; 
reported prevalence rates indicate that 1.4 and 70.3% of residents over the age of 65 
experience delirium [15, 16]. These vary considerably on the basis of the methods 
used to determine the presence of delirium (e.g., expert assessment, assessment 
tool, clinical documentation), the setting, and the timescale employed [17]. Different 
diagnostic criteria (ICD-10, DSM-III, DSM-III-R, DSM-IV) applied as part of the 
same study, produce prevalence rates ranging from 10.1 to 24.9% [18].

Despite this observed variation, a consistent finding throughout epidemiological 
studies has been that those using structured assessment tools detect higher rates of 
prevalence than studies determining the presence of delirium through clinical docu-
mentation. Such tools may therefore have an important role in routine clinical prac-
tice. The Confusion Assessment Method (CAM) [19] is the most widely used 
assessment tool in delirium research, and has been adapted for use in nursing home 
populations (NH-CAM) [20]. NH-CAM uses information retrieved from the 
Minimum Data Set, the government mandated process for clinical assessment of 
residents in US LTC settings. Although CAM has been well validated, NH-CAM 
has not been validated against an external reference standard [20]. The 4 “A” s test 
(4AT) has emerged as a valid and feasible alternative to CAM in the acute setting 
[21]. 4AT has demonstrated a much higher sensitivity (76%) than CAM (40%) with 
comparable specificity (4AT 94%, CAM 100%) [22]. Although unvalidated in LTC 
cohorts, 4AT would appear to be an excellent alternative to specialist assessment 
and ideal for use by clinicians working in these areas; it is quick, structured, and 
accessible to non-specialists [23].

When compared with the data supporting hospital-based interventions for pre-
venting delirium, the evidence relating to prevention in LTC is limited. A 2019 
Cochrane review of prevention methods in LTC facilities included three cluster ran-
domised controlled trials [24]. All three studies included in the review describe 
minimisation of risk factors, either through pharmacovigilance [25], adequate 
hydration [26] or educating staff to address risk factors [27]. It identified, in a com-
puterised system to identify medications that may contribute to delirium risk, only 
moderate evidence for a reduction in delirium incidence (12-month HR 0.42), with 
little or no strong evidence to support a decrease in mortality, hospital admissions or 
falls. No pharmacological interventions were identified. In spite of the paucity of 
evidence for intervention in this population, the foundations of delirium care advo-
cated in inpatient environments should be retained in its prevention in LTC facili-
ties; vigilance for risk factors, systematic screening in at-risk populations and 

K. Mullan et al.



369

supportive, non-pharmacological basic therapeutic approaches, supported my inter-
disciplinary education and care [28].

The management of delirium in LTC should be no different to that in acute care 
and is discussed in greater detail elsewhere in this book and in clinical guidelines. 
Identification and management of the underlying cause are of paramount impor-
tance in delirium management, and non-pharmacological strategies should be 
adopted wherever possible. Interdisciplinary collaboration is critical and communi-
cation with the patient, their family and other professionals is encouraged. As a 
common harbinger of occult dementia, and a risk factor for dementia in and of 
itself, those diagnosed with delirium should be routinely followed up to monitor 
cognitive and functional recovery [29].

To conclude, LTC residents, particularly those with dementia, are at greater risk 
of delirium than their counterparts living at home. Like dementia, delirium is under 
detected in LTC, and in the absence of specialist assessment a structured assessment 
tool such as 4AT should be considered. There is a paucity of evidence specifically 
relating to both delirium prevention and management in this setting, but the core 
principles of delirium care in acute environments remain helpful in LTC settings.

 Urinary Incontinence

Urinary incontinence is a burdensome and common condition facing people with 
dementia [30]. As a function dependent predominantly controlled by the medial 
prefrontal cortex and the brainstem, continence is vulnerable to neurodegenerative 
illness. The loss of cortical modulation of micturition and the development of global 
autonomic dysfunction can result in urinary incontinence in the early stages of fron-
totemporal dementia and Lewy body dementias respectively, but symptoms can 
occur in any subtype, particularly in advanced disease [31].

The factors influencing urinary incontinence go beyond the mechanistic, how-
ever; impairment in cognition, mobility, motivation, and communication, all com-
monly observed amongst in LTC residents, can contribute to urinary dysfunction. 
Thus, the terms “functional incontinence” or “toileting difficulty” have been 
adopted.

The prevalence of incontinence is higher in people with a dementia diagnosis 
(53%), than in those without (13%) [32–34]. The rate in females with dementia 
(38%) is reported to be twice that in males with dementia (19%) [35], reflecting the 
greater vulnerability of the female continence system and the underreporting of 
symptoms within the male population [36]. The prevalence of urinary incontinence 
also is higher amongst LTC residents than those in the community [37], with embar-
rassment and stigma often cited amongst the main reasons those affected avoided 
seeking help prior to institutionalisation [38]. Whilst a dementia diagnosis remains 
the strongest predictor of LTC placement [39], urinary incontinence also signifi-
cantly increases that risk [40–43].

There are many negative effects of urinary incontinence on people with demen-
tia, including an increased risk of local skin infections, pressure ulcers, urinary tract 
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infections, falls and fall-related injuries [44]. The aetiology of urinary incontinence 
in people with dementia is multifactorial and effective management therefore war-
rants consideration of the stage and type of dementia, comorbidities, and behav-
ioural, social, pharmacological, and psychological factors. A comprehensive 
assessment is essential to an individualised care plan [45].

Three key considerations should be adopted in a structured continence assess-
ment (Fig. 16.1). The first step in the evaluation is to identify “reversible” causes. 
These refer to medical factors that may be easily addressed, often in a primary care 
setting, where early detection and management allows for significant improvement 
in symptoms. These do not involve a primary problem within the genitourinary 
system but may co-exist with structural causes of urinary incontinence [46]. Notably, 
failure to address these reversible causes may result in poor treatment outcomes for 
those with established structural causes of urinary incontinence should they co-exist 
[47]. An important feature of reversible causes of urinary incontinence is the sudden 
onset of symptoms. For example, a short history of passive wetting in a previously 
continent individual with an acute on chronic disturbance in mental status is highly 
suggestive of an underlying delirium.

Several medications commonly prescribed in dementia populations represent 
reversible causes of urinary incontinence. Opioids and anticholinergic agents, such 
as tricyclic antidepressants and antipsychotics, cause constipation and inhibit detru-
sor muscle contractions, leading to urinary retention and subsequent overflow 
incontinence [48]. Similarly, sedatives, hypnotics, and narcotics may compromise 
the ability to recognise and respond appropriately to bladder filling [49]. Diuretics 
causing polyuria and increased contractions, can inhibit the ability to delay urgency, 
resulting in urge incontinence. Acetylcholinesterase inhibitors can cause urge 
incontinence through parasympathetic overstimulation [50], an effect which is 
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dose-dependent and attenuated in those with advanced disease [51, 52]. The poten-
tial to worsen incontinence is therefore an important consideration when commenc-
ing acetylcholinesterase inhibitors [53].

After rectification of reversible causes, the second step in a comprehensive 
assessment should involve consideration of dementia-related factors contributing to 
incontinence. Although the degree of cognitive impairment is a significant predictor 
of urinary incontinence in people with dementia [54–56], immobility and the inabil-
ity to transfer independently demonstrate a stronger correlation with incontinence 
than dementia severity itself [57]. Promotion of independence and maintenance of 
mobility are therefore crucial first-line strategies in preserving continence.

The loss of executive function and orientation skills often seen in dementia can 
interfere with patients’ successful location and use of a toilet, whilst loss of insight, 
judgement, and inhibition can result in inappropriate toileting behaviours and 
incontinence. Behavioural and psychological symptoms of dementia (BPSD), 
including apathy and depression can manifest as lack of volition to maintain conti-
nence, and can give rise to the adoption of unhelpful caregiving strategies such as 
the use of restraints (which further impairs mobility) and inappropriate use of con-
tinence pads (which may result in loss of learned behaviours).

Dementia subtype can influence both the stage at which urinary incontinence 
presents and the mechanisms behind the symptom. Incontinence can appear much 
earlier in vascular dementia compared to AD and despite its recognition as a patho-
gnomic feature of normal pressure hydrocephalus, incontinence is often not appar-
ent until the later stages of disease [58]. Due to frontal cortex dysfunction and 
subsequent detrusor hyperactivity, urge incontinence is the mechanism most com-
monly reported in both AD and vascular dementia [59, 60].

If urinary incontinence persists after dealing with reversible causes and consid-
eration of dementia-related factors, a third step in assessment is consideration of the 
four structural mechanisms of incontinence: urge, flow, stress, and functional incon-
tinence. As with reversible causes, appropriate choice of investigations and manage-
ment can improve symptoms and quality of life for people with dementia, but the 
feasibility of these investigations must be carefully considered. The measurement of 
postvoid residual urine with ultrasound imaging is a minimally invasive, acceptable 
means of differentiating between urge and overflow incontinence. Similarly, rectal 
examination may confirm prostate enlargement or constipation [61].

Like its aetiology, the approach to the management of urinary incontinence 
should be multifaceted. This is complicated by the relative paucity of research in 
populations with dementia, and guidelines in the management of incontinence have 
often excluded people with dementia [62–64]. The suitability of pharmacological 
and non-pharmacological strategies for urinary incontinence in people with demen-
tia should therefore be assessed on an individual basis and reviewed regularly, tak-
ing into account the severity of cognitive impairment, degree of immobility and the 
caring environment. It is important to recognise that for many, especially those with 
severe cognitive and mobility impairment, the aim is to reduce symptom burden to 
contain the condition in a dignified manner.
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Basic principles in the management of incontinence, including adequate hydra-
tion and environment alterations, should be considered in every case. Modification 
of fluid amount, type and timing of intake can help. Excessive intake in the evening, 
especially caffeinated drinks, can lead to nocturia and incontinence, but strict fluid 
restriction may increase the risk of dehydration, UTI, and acute kidney injury. 
Ideally, an individual assessment of voiding habits should be undertaken with a 
target intake of 1–1.5  l allocated throughout the day. Effective multidisciplinary 
input from occupational and physiotherapists can help identify areas of improve-
ment within the caring environment. The addition of mobility aids, raised toilet 
seats, grab bars, commodes, and bed pans can help facilitate independent toileting 
in a person with reduced mobility and thus reduce frequency of incontinence. 
Introducing visual cues to help locate the toilet, decluttering the surrounding area 
and ensuring adequate lighting can increase chances of successful toileting. Finally, 
altering clothing to replace zips and button fastenings with elasticated waistbands 
and Velcro has shown to be beneficial in people with dementia [65].

Other non-pharmacological interventions include behavioural management with 
individualised toileting programmes to promote continence. Scheduled voiding 
involves toileting at predetermined times to reduce frequency of wetting but is 
reported to carry an intensive caregiver burden. Similarly, prompted voiding involves 
a regular schedule with the addition of regular prompts and offers of assistance with 
positive reinforcement to encourage the resident to initiate their own toileting. 
Success of the abovementioned strategies is only reported in early-stage dementia 
and is largely dependent on sustained caregiver motivation, which may prove chal-
lenging in LTC facilities with staffing shortages [66]. Despite this, it has been high-
lighted as one of the most successful strategies in dementia populations with a 
reported 32% reduction in episodes of incontinence [60]. There is little evidence to 
support the use of bladder training or pelvic muscle rehabilitation, for the treatment 
or urge and stress incontinence respectively, in people with dementia [67].

Effective management of urinary incontinence should not be dependent on dis-
ease severity, yet treatment options are often limited in those with advanced disease 
who are unable to modify behaviours [68]. The use of continence aids should be 
deemed a last resort and denotes a shift towards a palliative approach focusing on 
promoting perineal hygiene, preventing skin infections, pressure ulcers, falls, and 
reducing caregiver burden. Examples include absorbent pads and pants, as well as 
external and indwelling catheters, the latter of which should be discouraged until all 
options have been exhausted. Nonetheless, their use may be warranted in cases of 
acute urinary retention, fluid monitoring, sacral wound care, and end-of-life care. It 
has been proven that the use of incontinence pads and indwelling urinary catheters 
increase the risk of developing a UTI in LTC residents [69]. Often this can precipi-
tate a delirium, with subsequent urethral trauma ensuing as a result of pulling on the 
catheter. Consequently, the International Continence Society discourages the use of 
indwelling urinary catheters in severe cognitive impairment due to “the danger of 
interference to the catheter” [70]. Despite this guidance, a study found that people 
with dementia were twice as likely to receive a urinary catheter, and to receive it 
sooner, than those without dementia [71]. In light of these adverse effects, it is 
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imperative that clinicians and caregivers re-evaluate their rationale and avoid inap-
propriate usage whereby convenience and ease of care load is prioritised over risk 
avoidance.

Pharmacological management of urinary incontinence is limited to instances in 
which the underlying structural aetiology includes urge and overflow incontinence 
alone. There is little evidence to support the use of such agents in dementia popula-
tions, particularly when the cause of incontinence is often multifactorial, and side 
effects and polypharmacy are prevailing concerns. The key principles of prescribing 
in elderly populations apply; commence minimal agents are at the lowest possible 
dose, titrate upwards if necessary and discontinue if no therapeutic benefit is 
achieved. In cases of overflow incontinence secondary to benign prostatic hypertro-
phy, smooth muscle relaxants such as tamsulosin are often considered either as 
monotherapy or in combination with 5α-Reductase Inhibitors such as dutasteride 
and finasteride. Caution should be exercised when prescribing α-blockers in people 
with dementia due to the risk of postural hypotension increase falls risk [72].

Where urge incontinence has been identified as the predominant pathology, anti-
cholinergic agents are often considered, but an increased anticholinergic load repre-
sents a major deterrent to their use in people with dementia. Commonly reported 
side effects of these medications also include constipation, visual disturbances, 
insomnia, which themselves increase risk of delirium [52, 73].

Encouragingly, one study in older populations reported reduced urinary leakage 
with newer, modified-release anticholinergic agents such as darifenacin and toltero-
dine [74]. These drugs target selective muscarinic receptors without crossing the 
blood–brain barrier, resulting in fewer central nervous system side effects. However, 
tolterodine can still precipitate delirium in people with dementia if combined with 
acetylcholinesterase inhibitors, so co-prescription should be avoided [75, 76].

In summary, urinary incontinence is common and burdensome in people with 
dementia. Aetiology is usually multifactorial, so a detailed and systematic assess-
ment of contributing factors, including reversible causes and the effect of dementia 
itself, should be conducted.

 Weight Loss, Decreased Appetite, and Feeding

Weight loss is very common in the latter stages of dementia. This can occur due to 
lack of appetite and insufficient intake but can also be a feature in the context of an 
adequate intake. One of the great clinical challenges is that weight loss can be a 
manifestation of other significant underlying health problems, including malig-
nancy, and the clinical status of the patient means that there is often little or no pos-
sibility of useful investigation. Furthermore, when eating difficulties and weight 
loss occur, health care providers and families often feel they should continue oral 
feeding or opt for feeding tube placement; making such decisions in patients with 
advanced dementia can be challenging.

Cachexia is a complex metabolic process associated with advanced dementia, 
although the exact pathophysiological mechanisms remain unknown [77]. Loss of 
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body weight in AD is typically associated with sarcopenia, which leads to further 
functional decline, greater disability, and increased clinical vulnerability. This per-
petuates the cycle of altered food consumption and decreased energy intake. Whilst 
it is still suggested that the weight loss associated with AD may be entirely pre-
vented by dealing with predisposing causes, there is also strong evidence that weight 
loss is probably a genuine manifestation of the disease [77]. However, in the 
advanced stages of dementia, the acceleration of weight loss seems to share similar 
features with cachexia.

Cachexia is a hypercatabolic state, and, theoretically, nutritional interventions 
containing 1.5 g per kilo of body weight per day of protein should be sufficient to 
counteract catabolism [78]. However, both European Society for Clinical Nutrition 
and Metabolism [79] and National Institute for Health and Care Excellence guide-
lines [80] indicate there is insufficient evidence to support the use of dietary supple-
ments to maintain the nutritional status of people with dementia. Enteral nutrition 
may be useful in patients with mild to moderate dementia and reversible malnutri-
tion, but neither guideline recommends the use of enteral nutrition in the terminal 
phase of dementia, although the physician’s decision will be influenced by the indi-
vidual general prognosis and preferences. The Japan Gastroenterological Endoscopy 
Society has recommended percutaneous endoscopic gastrostomy (PEG) tube place-
ment in patients with malnutrition due to cerebrovascular disease or dementia, with 
the rationale that early PEG placement is associated with longer survival [81].

Nutritional interventions for patients with severe dementia are inconsistent, and 
comorbidity complicates the generalisation of existing studies. Thus, cachexia can 
be considered a refractory symptom in the clinical trajectory of dementia. Therefore, 
in late-stage dementia, therapy and care should be shifted towards end-of-life and 
palliative issues, in order to maximise dignity and quality of life [82]. Dysphagia 
secondary to advanced dementia is a progressive, irreversible, and incurable condi-
tion with a multifactorial aetiology that involves dyspraxia, cognitive fluctuation, 
impulsivity, reduced physical mobility, poor dentition, and dependence for feeding 
and medications. Tube feeding has been proposed as a means of protein and calorie 
supplementation for patients in the final stages of dementia to maintain skin integ-
rity, prevent aspiration pneumonia and other infectious complications, improve 
functional status, and extend survival. Artificial nutrition and hydration have been 
made popular as a caring intervention, whilst forgoing such measures has been 
equated with neglect [77].

Studies investigating feeding tube placement in patients with severe dementia 
have been retrospective in nature, using mixed populations. They have concluded 
that feeding tubes confer little clinical benefit. PEG placement is relatively straight-
forward in comparison to the surgical interventions previously favoured. It can, 
however, be associated with high rates of tube-related complications, as well as 
mechanical complications, which are frequently overlooked. There can be other 
major complications and agitation and self-extubation can reduce quality of life. 
Direct mortality from the placement of a PEG tube is generally low (0–2%) but 
complication rates may range from 15 to 70%. It has been reported that weight loss 
and severe depletion of lean and fat body mass persisted in tube-fed patients with 
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advanced dementia even after a standard enteral formula was provided daily for 1 
year [83]. Other studies have shown that nutritional markers do not improve after 
feeding tube placement. It has also been shown that weight loss progressively wors-
ened in parallel with the duration of the tube feeding. This evidence highlights the 
irreversible progression of cachexia alongside the limitations and potentially detri-
mental effects of artificial nutrition and hydration [77].

A 2009 Cochrane review of observational studies concluded that there was insuf-
ficient evidence to support the benefits of tube feeding in patients with advanced 
dementia in terms of survival, quality of life, nutrition, functional status, prevention 
of aspiration, or prevention and healing of pressure ulcers [84]. Feeding tubes do not 
appear therefore to be a useful palliative measure, and the use of artificial nutrition 
and hydration in end-stage dementia should be generally discouraged, as it can pro-
long the process of dying and may also increase discomfort and suffering. Therefore, 
it is not possible to define an internationally approved treatment or recommendation 
for reversing cachexia and advanced dementia at present.

The Choices, Attitudes, and Strategies for Care of Advanced Dementia at the 
End of Life (CASCADE) study prospectively enrolled LTC residents and followed 
them up until death (median survival 1.3 years). Eating problems were very com-
mon (86%) [85, 86]. Clinical observations have confirmed the benefit of minimal 
interventions including swabs, sips of water, ice chips, lubrication of the lips, and 
oral comfort feeding. Oral comfort feeding provides a number of advantages and 
mitigates artificial nutrition hydration and nutrition. However, this remains a very 
sensitive area, and the subject of debate as an international Delphi study with experts 
from 23 countries, full consensus was agreed on almost all aspects of palliative care 
in dementia but not on rehydration being inappropriate in the dying phase [87].

In conclusion, cachexia can be considered a refractory symptom in the clinical 
trajectory of dementia, with complex underlying pathology. Tube and enteral feed-
ing are neither without complication nor are they associated with an improvement 
in outcomes, and in advanced dementia palliative approaches should be explored.

 Lower Respiratory Tract Infections

The common problems seen with advancing dementia, such as dysphagia, weak-
ness, and immobility, can combine to result in lower respiratory tract infections 
(LRTIs). LRTI is the cause of death in up to two thirds of patients with dementia and 
6-month mortality is 74% [88]. Thus, there will be a considerable demand for LRTI 
treatment and use of antibiotics in this population. From a wider perspective, appro-
priate antibiotic use is important because of concerns regarding increased antimi-
crobial resistance. Consideration should also be paid to the possibility of Clostridium 
difficile infection and outbreaks.

Administration of antibiotics for LRTI in individuals with advanced dementia 
are aimed at extension of life and improvement of discomfort caused by the infec-
tion. In a study of male LTC residents with advanced dementia and LRTI, mortality 
was substantial despite antibiotic treatment; 48% died within 10 days and 74% 
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within 6 months. Antibiotics prolonged life, but in many cases only for several days. 
Benefit from antibiotics was less likely with inadequate fluid intake [89]. Treatment 
decisions regarding antibiotics must therefore take into account that although anti-
biotics improve short-term mortality, they may also prolong the dying process [89]. 
In the US LTC facility involved in the aforementioned study where there is a long 
tradition of hospice care and advance care planning. In Dutch LTC facilities 
approaches to antibiotic therapy are similar; therapy is withheld in about a quarter 
of residents with dementia and physician’s diagnosis of pneumonia. This is espe-
cially the case in particularly vulnerable residents, almost all of whom die when not 
treated [90]. The authors refer to the fact that US treatment strategies are signifi-
cantly driven by family wishes. They conclude that a more balanced decision- 
making process might be achieved by educating families and clinicians in the 
modest effectiveness of antibiotics in either prolonging life or diminishing suffering 
in those with advanced dementia.

LRTI can be anticipated to some degree, and the management will depend on the 
physical state of the patient as well as the stage of the dementia, the prognosis, the 
presence of any advanced directive, and patient’s best interests. The medical practi-
tioner is usually faced with a decision about the extent of treatment and extent of 
escalation of care which can mean the need for assessment in ED and possible hos-
pitalisation. The notes should contain a care plan, so that even if the medical practi-
tioner is not the usual medical attendant, it should be clear what management should 
entail. The care plan should include details of the ceiling of care that has been 
agreed with the family. After initial assessment of the severity of any LRTI the man-
agement decision will depend on the above considerations but usually involves 
decisions about use of antibiotics and need for adjunctive measures such as hydra-
tion and oxygen. Oral fluids are preferred where possible and safe to administer and, 
in some cases, subcutaneous fluids can be appropriate. If antibiotics are to be used, 
then they should be started as soon as possible.

In conclusion, LRTIs do not represent innocuous events in LTC residents, par-
ticularly in the presence of severe illness. Expectations of treatment should be rea-
sonable in neither promising long-term survival nor alleviation of distress, and 
families of people with dementia should be informed of this both when advance 
care plans are discussed and when contributing to unplanned discussions of more 
immediate treatment. Advance care planning is discussed later in this chapter.

 Pressure Ulcers

Pressure ulcers occur when an area of skin, or the tissues below, is damaged as a 
result of pressure or distortion (shearing forces). Consequently, blood supply is 
interrupted, and tissue death occurs.

Such shearing forces can occur when an individual is lifted or moved. Anyone, 
of any age, will develop such damage if the skin is subject to unrelieved pressure, 
but pressure sores are particularly common in those with severe illness, mobility 
impairment, poor posture, neurological impairment, compromised skin or 
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malnourishment. Three major factors contribute to the development of pressure 
ulcers: pressure, shear, and friction. The areas of the body most at risk of damage 
are the sacrum, heels, buttocks, and greater trochanters. Almost half of all pressure 
sores develop on the sacrum and almost 20% develop on the heels [91].

The incidence and prevalence of pressure ulcers have reduced markedly in recent 
times. Previously they resulted in a steady stream of referrals to medical practitio-
ners and were frequently responsible for hospital admissions. In a recent European 
study of 791 people with dementia in LTC, however, the overall prevalence of pres-
sure ulcers was 6.7%; this ranged between 2.5 and 13.9% at different sites [92, 93]. 
This decrease is likely to be in no small part due to advances in the progression of 
pressure ulcer prevention.

Pressure at the interface between bony prominences and support surfaces, suffi-
cient to occlude or reduce blood flow, is thought to cause pressure ulcers. The key 
measures for reducing pressures lie in the provision of support surfaces that redis-
tribute pressure, and adoption of regular turning regimens. High-density foam mat-
tresses distribute pressure more evenly and have largely replaced springform 
mattresses. A study by Li et al. [94] found a steady decrease in pressure ulcers in 
2-year increments from 2002 to 2008. The authors attributed this to the use of high- 
density foam mattresses, providing a margin of error so great that, even when turn-
ing did not occur as recommended, the properties of the mattresses protected 
residents from excessive pressure [95].

Regular turning regimens are also important. In a 3-week prospective study of 
pressure ulcers in 942 LTC residents (71.3% OF whom had dementia) [96] the 
effects of 2-, 3-, and 4-h turning regimens were compared. The incidence (2%) of 
pressure ulcers in this moderate- and high-risk cohort was comparable with that 
observed in low risk LTC cohorts (2%) and was considerably lower than the 10% 
prevalence reported amongst high-risk, long-stay residents. They found that turning 
at 3- and 4-h intervals was no worse than turning every 2 h. The authors concluded 
that less frequent turning might increase sleep, improve quality of life, reduce staff 
injury, and save time for such other activities as feeding, walking, and toileting.

In assessment of risk, the most commonly used scales are the Waterlow scale 
[97] and the Braden scale [98], which allow the state of the skin and extent of pres-
sure sore to be graded. Urinary or faecal incontinence can result in an incontinence- 
associated dermatitis, which can lead to skin breakdown and the development or 
worsening of pressure ulcers. Risk mitigation involves frequent positional changes 
at least every 6 h, increasing to every 4 h for those assessed as being at high risk of 
developing pressure ulcers. Tissue viability services can be very helpful in advising 
about prevention and if pressure ulcers develop early referral to tissue viability ser-
vices can prevent deterioration.

Nutritional supplements are recommended in those with established deficiency, 
but they should not be offered specifically to prevent or treat a pressure ulcer in 
adults whose nutritional status is adequate [99]. A Cochrane review found no clear 
evidence of a benefit associated with nutritional interventions for either the preven-
tion or treatment of pressure ulcers [100].

16 Long-Term Care for Patients with Dementia



378

In conclusion, people with dementia often have impaired mobility, prevention of 
pressure ulcers in LTC is a very important aspect of management (Table  16.1). 
Prevention involves the use of appropriate pressure relieving mattresses and regular 
turning, with evidence that a 3- or 4-h turning regimen is as effective as regular 2 
hourly turning.

 Vaccinations

Influenza and pneumococcal infections are the eighth leading cause of death in the 
USA [101]. Nearly half of these deaths occur amongst individuals who are 65 years 
of age and older and amongst frail older people residing in LTC. These infections 
also cause considerable morbidity. As a result, influenza vaccination is recom-
mended annually in older persons, including LTC facility residents in most devel-
oped countries [102]. Given its low burden of risk and its beneficial effect in the 
short term and on the community, influenza vaccination is likewise recommended in 
older adults with poor prognosis or advanced dementia. Dementia has been shown 
to be an independent risk factor for influenza complications in older adults, so vac-
cination is particularly relevant in this high-risk population, particularly because 
early symptoms of influenza are difficult to recognise in individuals with dementia.

The Advisory Committee on Immunization Practices recommends that all adults 
65 years or over receive both the recently introduced polysaccharide-protein conju-
gate vaccine against 13 pneumococcal serotypes (PCV13) as well as the polysac-
charide vaccine against 23 pneumococcal serotypes (PPSV23) [103]. This was 
endorsed by The Society for Post-Acute and Long-Term Care Medicine 
(AMDA) [104].

In a recent study of 6275 residents from 175 French LTC facilities, influenza 
vaccination was achieved in 92% of residents with dementia and 88% of those with-
out dementia. In the UK, influenza vaccine uptake was 83.3% in care home patients 
with dementia. In a fully adjusted model, compared with community patients with-
out dementia, patients with dementia in the community were significantly less likely 
to receive vaccination (RR: 0.96). LTC residents with (RR: 1.06) and without (RR: 
1.03) dementia were significantly more likely to receive vaccination. In LTC, peo-
ple with dementia were marginally but significantly more likely to receive vaccina-
tion (RR: 1.03, 1.01–1.06) compared with patients without dementia.

Table 16.1 Principles of prevention of pressure ulcers

Risk assessment
Skin assessment
Nutrition
Skin moisture
Repositioning for prevention of pressure ulcers
Support surfaces
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Immunisation programmes appear to have an immediate effect on mortality. In a 
recent prospective European cohort study collecting information on residents admit-
ted to 57 nursing homes in eight countries (Czech Republic, England, Finland, 
France, Germany, Italy, The Netherlands, and Israel) incident mortality was recorded 
during 1-year follow-up. A shared-frailty Cox regression model was used to assess 
the impact of vaccination status on mortality. In total, 81.7 and 27.0% received 
influenza and pneumococcal vaccination, respectively. Overall, 727 (20.7%) resi-
dents died during the follow-up period. After adjusting for potential confounders, 
which included age, sex, number of diseases, depression, cognitive and functional 
status, influenza, and the combination of influenza and pneumococcal vaccination, 
but not pneumococcal vaccination alone, were associated with a statistically signifi-
cant reduction in mortality compared to no vaccinations [105]. Immunogenicity 
studies comparing the pneumococcal vaccines PCV13 and PPSV23 in frail elderly 
patients have been conducted in both LTC and hospital settings. Subjects recruited 
in these studies included very frail elderly individuals with significant levels of 
dependency and cognitive impairment. Regardless of setting, subjects were able to 
mount a significant antibody response.

There is some evidence of disparity in receipt of the immunisations. A US study 
reported that African American LTC residents were significantly less likely to 
receive influenza and pneumococcal vaccinations than their white counterparts. The 
likelihood of not being offered the influenza and vaccination pneumococcal vacci-
nation was significantly greater for African American and Hispanic residents 
respectively when compared to white residents. The study also found that no racial/
ethnic group met the US national vaccination targets (90% or more) between 2010 
and 2013 [106].

Most developed countries have national policies and ambitious targets relating to 
influenza and pneumococcal immunisation. The World Health Organisation targets, 
incorporating recommendations for less developed countries, are slightly lower 
(75%). People with dementia in LTC appear to receive these immunisations in 
higher numbers than their community-based equivalents, but there is evidence sup-
porting racial inequity in their availability. LTC residents with dementia should 
receive the influenza and pneumococcal immunisations.

 Antibiotics

There is an increasing focus in healthcare systems on antibiotic stewardship. The 
frequent use of antibiotics contributes to the development of multidrug-resistant 
microorganisms and is associated with adverse events. The particular problem seen 
in LTC residents with dementia is Clostridium difficile. Respiratory and urinary 
tract infections (UTIs) are regularly diagnosed and treated in LTC populations, and 
it is therefore useful to have policies in place mitigating resistance and the develop-
ment of Clostridium difficile.
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Use of antimicrobial agents is very common in people with advanced dementia; 
40% of patients are prescribed them during the last 2 weeks of life [107]. In one 
Italian study, investigators analysed 109 episodes of pneumonia amongst 77 nursing 
home patients with stage 7 on the Functional Assessment Staging Tool. Most deci-
sions (90%) referred to treatment with antibiotics [88].

Antimicrobials were found to be unjustifiably used in one fifth of respiratory 
chest infections and over two-thirds of cases of acute bronchitis, suggesting a need 
for programmes to improve antibiotic prescribing at LTC facilities [108]. An esti-
mated 60% of LTC residents are colonised with multidrug-resistant organisms [107] 
and colonisation rates amongst those with advanced dementia are reportedly three 
times higher than those of other residents [109].

In the Study of Pathogen Resistance and Exposure to Antimicrobials in Dementia 
(SPREAD), 362 LTC residents with advanced dementia were studied prospectively 
over 12 months. A total of 496 episodes were recorded, comprising respiratory tract 
(29.8%), urinary tract (39.5%), and skin (13.9%) infections as well as instances of 
fever of unclear source (16.7%). Only 44% of treated episodes met minimum clini-
cal criteria for antimicrobial treatment initiation. Colonisation by multidrug- 
resistant organisms was extensive; over 12 months, 67% of residents were colonised, 
and the cumulative incidence rate of multidrug-resistant organism acquisition 
amongst residents not previously colonised at baseline was 48%. The authors sug-
gested an approach that may improve the quality of these decisions. Firstly, as part 
of advance care planning, families of patients with dementia should be counselled 
to expect infections in the latter stages of the disease. Secondly, the risks and ben-
efits involved in assessing and treating infections should be reviewed and aligned 
with the goals of care. If the decision is made to forego antimicrobial agents, sus-
pected infections should not be investigated; symptoms should be treated solely 
with palliative measures. Finally, if the use of antimicrobials persists, treatment 
initiation should be guided by consensus criteria. A more judicious approach to 
infection management in advanced dementia may avoid unnecessary treatment bur-
den in these terminally ill patients and reduce the rapidly growing public health 
threat of multidrug-resistant organism [107].

In another nested case-control study amongst 137 people with dementia in LTC 
who did not receive antimicrobials, 44 acquired a multidrug-resistant organism. 
Risk factors for acquisition included prescription of gastrointestinal medications 
affecting the gut microbiome, a higher number of visits from healthcare workers, 
pressure ulcers, and not residing in a specialist dementia unit [110].

In institutionalised older adults, UTI is common and difficult to differentiate 
from asymptomatic bacteriuria. Asymptomatic bacteriuria prevalence rates in LTC 
are high, ranging from 25 to 50% in women and from 15 to 40% in men [111]. In a 
recent study of LTC residents, 23% of whom had dementia, asymptomatic bacteri-
uria, mostly caused by Escherichia coli, occurred in approximately 40% of partici-
pants. Long-term asymptomatic bacteriuria (over 3 months) was found in 30% of 
the subjects and was most common in frail women with urinary incontinence and 
dementia. The authors concluded that women in LTC with incontinence have 
asymptomatic bacteriuria prevalence rates of about 80% and are often persistent 
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carriers. These prevalence rates should be considered in clinical decision-making as 
they devalue the significance of a positive urine culture as a criterion to diagnose 
infection [112]. The decision about the need for antibiotics for urinary infections 
should therefore be carefully considered in those with chronic incontinence.

There should be a high level of vigilance regarding Clostridium difficile infec-
tion in people with dementia where antibiotics are prescribed, particularly in the 
case of recurrent prescription. Liaison with local microbiology departments about 
appropriate choice of antibiotics is very useful and any guidance should be reviewed 
regularly.

 Telemedicine in People with Dementia

In the previous section, we discussed several clinical difficulties specific to the man-
agement of people with dementia in LTC.  In the following section we highlight 
telemedicine as an opportunity that LTC homes may provide in optimising the care 
of their residents, helping facilitate contact with services that individuals might not 
have previously accessed.

Over the last 20 years, telecommunications technology has developed dramati-
cally, and telemedicine, defined by the American Academy of Neurology as “con-
sultation at a distance, or not in person, using various technologies to achieve 
connectivity, including the telephone and the Internet [113]” has evolved accord-
ingly. The care of people with dementia, perhaps a more interview-driven process 
than that for other groups of disorders, has drawn considerable focus in this field. 
Although dementia practitioners largely have been slow to implement telemedicine 
into their routine, the restrictions imposed by COVID-19 may catalyse its adoption 
across routine clinical care [114–116].

The advantages offered by telemedicine, whilst not all adequately supported by 
published research, are too numerous and significant to readily dismiss. Telemedicine 
would appear to be particularly advantageous to residents of nursing homes, enhanc-
ing patients’ access to specialist care whilst surrounded by a comfortable environ-
ment and familiar faces, avoiding the challenges often posed by outpatient facilities 
to those with visual impairment, poor mobility or continence issues. To providers, 
telemedicine could enhance access to services without the human resources and 
planning necessary to facilitate attendance at outpatient clinics. Finally, it provides 
clinicians with the opportunity to reduce the time spent on travel [117, 118] and in 
many cases provides workload flexibility; one study reports that 17 of 30 telemedi-
cine clinics described would have otherwise been cancelled had travel to a rural 
clinic site been required [119].

Practical obstacles in the implementation of telemedicine in nursing homes 
might include the availability of appropriate equipment to conduct such examina-
tions; only 13% of American physicians conducting work in nursing homes reported 
that they had access to telemedicine facilities, despite widespread support for the 
medium amongst those surveyed. The same survey reported geriatric psychiatrists 
and neurologists were amongst the most enthusiastic proponents for the use of 
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telemedicine [120]. Provision of adequate facilities is crucial; the United States 
Centers for Medicare and Medicaid Services had previously only recognised tele-
health that comprised both two-way audio and video components. These regulations 
were only amended to include telephone consultations shortly after the emergence 
of the COVID-19 pandemic [121], and only 20% of US states require reimburse-
ment parity between telemedicine reviews and face-to-face consultations [116]. It is 
therefore crucial that clinicians considering practicing telemedicine consult local 
regulations and guidelines regarding its use.

Although discomfort and unfamiliarity with technology has been cited as a bar-
rier to effective implementation of telemedicine [122], both patients and their fami-
lies [117, 123, 124], as well as care providers [124–126] have reported high levels 
of satisfaction with programmes provided care via telemedicine. Patients experienc-
ing assessment via both telemedicine and face-to-face consultation also report com-
parable levels of satisfaction between the two modalities [127].

Evidence supports the validity, as well as the acceptability, of telemedicine 
assessment in the assessment of people with dementia. A 2019 systematic review 
and meta-analysis exploring the use of telemedicine in the diagnosis of dementia 
and mild cognitive impairment [128] noted that four case-control accuracy studies, 
nine paired comparative accuracy studies, and two prospective single-arm accuracy 
studies reported high levels of agreement between assessments conducted in person 
and those performed using telemedicine. The review identified only one study 
reporting that telemedicine assessment led to an overestimation of cognitive ability 
in more severely impaired patients when compared with their traditional consulta-
tions [129]. In spite of the encouraging evidence base on this topic, however, there 
is a recognition that more randomised controlled trials are needed with respect to 
dementia assessment using telemedicine [113].

Nonetheless, a potential barrier to the successful implementation of telemedicine 
might include clinicians’ access to, and familiarity with, modified appropriate struc-
tured neuropsychological tests long established in routine practice. Validated modi-
fications to tools such as the MMSE allow cognitive assessment via telephone and 
demonstrate good sensitivity and specificity [130]. When video consultation is 
available, it may be more feasible to use the Montreal Cognitive examination 
(MoCA) or Addenbrooke’s Cognitive Examination. The electronic version of 
MoCA (eMoCA) has been validated; scores produced paper and electronic versions 
were within 2 points in 76% of patients [131].

Cognitive examinations in telemedicine are not without their disadvantages; sen-
sory impairment may artificially decrease cognitive scores, as might the environ-
ment, particularly if noisy or uncomfortable [132]. It may be more difficult to 
engage the patient using telemedicine facilities than in person, and again this should 
be taken into account where possible. Similarly, the savvy interviewee may use 
visual cues (such as calendars), enlist the assistance of companions, or write down 
items expected to be recalled, all without the examiner being aware. These under-
line the importance of recognition of neuropsychological tools as adjuncts to effec-
tive and comprehensive history-taking, rather than diagnostic tests themselves, 
irrespective of the medium. Where diagnostic uncertainty exists, consideration 
should be made to a face-to-face interview.
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Another important caveat of the above is that cognitive assessment via telemedi-
cine is a well circumscribed process that fails to integrate a valuable, more global, 
clinical appraisal, which cannot be reliably obtained through any other means than 
face-to-face examination. Appraisal of the patient with possible delirium, for exam-
ple, benefits from observation of clinical signs ranging from skin turgor to abdomi-
nal tenderness and ketotic fetor. This, of course, is all the more important when 
assessing patients with multimorbidity, which is common in LTC residents.

Facets of physical examination via telemedicine have been evaluated; the Unified 
Parkinson’s Disease Rating Scale, and the Abnormal Involuntary Movement Scale 
have been reported as noninferior when used via telemedicine over face-to-face 
evaluation [133, 134]. Similarly, observation of gait analysis via brief video clips 
allowed experienced geriatricians to reliably identify gait abnormalities [135]. 
Nevertheless, these represent small components of the comprehensive clinical 
assessment that is often necessary in the care of residents in LTC, and underline that 
telemedicine is an adjunct to, not a replacement for, face-to-face consultation.

The use of telemedicine in dementia care is not confined to diagnosis; studies 
have been conducted into its use in cognitive rehabilitation [136], post-diagnostic 
support for patients and caregivers [137], and in the management of neuropsychiat-
ric symptoms [138, 139]. Although the evidence base relating to continuing care is 
much less developed than that relating to dementia diagnosis [128, 140], the impor-
tance of global clinical assessment highlighted above may suggest that telemedicine 
is best suited to routine follow-up of patients in LTC who have already undergone a 
robust initial assessment.

A combination of an emerging supportive evidence base and the clear practical 
benefits of delivery of telemedicine to individuals in nursing homes would suggest 
that its use will continue to grow in the coming years. Encouraging familiarity and 
comfort with telemedicine are likely to be important considerations in its imple-
mentation, but the foundations of traditional clinical care, particularly in the prac-
tice of dementia assessment, are as important and valid in virtual consultations.

 Death and Dying in Long-Term Care

Planning for a comfortable and dignified death is an important, if sometimes over-
looked, facet of the care of older people. The majority of people with dementia 
admitted to LTC will die there; a quarter within 6 months. In this section we discuss 
important issues facing the clinician regarding death, and how they can be antici-
pated and the preparations that can be made to best facilitate a good death.

 Course of Care and Mortality in LTC

A recent study reported a significant increase in the number of residents who died 
within 6 months of being admitted into LTC facilities (2006–2012) [141]. A quarter 
(26%, adjusted for censoring) did not survive the first 6 months. The estimated 
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survival rates for 1, 2, and 3 years after admission are 66%, 54%, and 47%, respec-
tively. In a recent systematic review, mortality within the first 6 months after admis-
sion varied from 0 to 34% (median 20.2%) [142]. The authors concluded that there 
appears to be a difference in rates of mortality before and after a period of 6 months 
following admission; this period is therefore used as a benchmark of early mortality 
following admission. The causes of deaths were not reported, and increased mortal-
ity was not wholly explained by intrinsic resident factors such as dementia. Only 
two studies investigated the influence of factors relating to facilities themselves, 
reporting an increased risk in facilities with high rates of antipsychotic prescription 
[142]. Any transition from residence to another should be recognised as represent-
ing a risk to patient safety, not least due to fragmentation in care delivery and insuf-
ficient communication between health providers [143, 144]. The transition can 
result in new adverse health events or an acute deterioration of pre-existing condi-
tions. These include delirium, worsening disability, malnutrition, falls, injury, and 
medication-related events [145].

If one survives the first 6 months of institutional life, then long-term survival is 
more likely than not. Amongst the LTC population, cognitive impairment, severe 
mental abnormality, urinary incontinence, need for intense nursing, functional 
impairment, physical dependence, and poor physical mobility are related to high 
mortality [146–150]. With regard to psychosocial factors, mortality is predicted by 
apathy, lack of social support, and social isolation [150–152]. Advanced age and 
being male sex are also associated with higher mortality in most studies, reflecting 
well established life expectancy patterns in the general population. Epidemiological 
studies help provide insight into patient management, particularly in those who sur-
vive longer in LTC. They inform and aid discussions with relatives and caregivers 
regarding immediate management and advance care planning.

 Advance Care Planning

Advance care planning is a process of discussion, between a person and a care 
worker, taken in anticipation of a future deterioration in that patient’s condition 
[153]. It aims to support patients in understanding and sharing their personal values, 
life goals and preferences regarding future medical care [154]. It puts in place plans 
to ensure that these preferences can be met when, as is may be the case in individu-
als with dementia, the person no longer has the capacity to express their wishes [155].

Advance care planning is of particular importance amongst LTC residents due to 
their older age and more complex care needs than the general population; the course 
of their care can be unpredictable and, in many cases, punctuated by emergency 
hospital admissions. Such admissions may not only be distressing and/or unneces-
sary, but may increase the risk of dying in hospital, against most patient’s wishes 
[156]. Individuals with advance care plans, however, are associated with lower rates 
of crisis hospital admission and death in hospital and are associated with quality 
indicators such as adequate pain management, access to sufficient support and an 
overall satisfaction with care [157]. In contrast, the absence of advance care 
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planning has been hypothesised to be at least partly responsible for inadequate end- 
of- life care in people with dementia [158] and limited access to palliative care ser-
vices when compared with cognitively healthy individuals [159, 160].

Implementation of advance care planning in LTC facilities has proved challeng-
ing, with low levels (<12%) of engagement reported in residents in Germany, 
Belgium, and the UK [161–163]. Uptake amongst older people is historically higher 
in USA (75%) but lower rates are observed in both people with dementia and in 
non-white and lower income communities [164]. Countries like the UK are increas-
ingly promoting advance care planning as part of national strategy and policy, rec-
ognising it as an indicator of quality care in and of itself [158].

Ideally, discussion around advance care plans should take place at or before the 
point of diagnosis, when support, information, and education about dementia itself 
should be combined with discussion of issues around palliative and end-of-life care 
[165]. In most cases this is long before their admission to LTC [166]. If advance 
care planning is not already in place upon admission, it should be addressed early in 
the patient’s residency. Cognitive impairment will be present in a large proportion 
of individuals admitted to LTC, but residents’ capacity to engage in the process of 
care planning should in all cases be presumed, unless a lack of capacity for such 
decisions has been previously established. Where capacity is in doubt, structured 
cognitive tests like MMSE are useful adjuncts to, but not replacements for, compre-
hensive capacity assessment.

Where no advance care plan is in place upon admission, every effort should be 
made to support residents and their relatives early in the process. This should be 
balanced with the need for the individual to be comfortable and familiar with the 
care worker engaging them in the pathway. No single professional is responsible for 
exercising this role; it is best done so by whomever the patient is most comfortable, 
ideally at a time when their health is relatively stable.

There is no single way to discuss advance care planning, with either people with 
dementia or those without. The need for contextualisation and adaptation of the 
discussion based on the patient themselves is demonstrated by the observations that 
studies from Western countries emphasise the reliance on autonomy as a driver for 
advance care plans, whilst those from Asian countries identify a more important 
role for family, community, and medical opinion in decision-making [167]. Many 
LTC facilities preface any discussion with a written introduction to the process; this 
can help put residents and their families at ease and can demonstrate assurance that 
such conversations are part of usual procedures within the facility [168]. A useful 
way to approach the discussion is through use of open questions that determine 
what the person values most (Table  16.2), and what concerns them the most. 
Acknowledging that emotional intensity of the conversation is helpful; it may be 
necessary to propose resumption of the conversation at another time if proving too 
difficult for a person with dementia. Ending the interaction in a conversational “safe 
space”, perhaps discussing less taxing topics, is advisable [168].

Involving families as early as possible not only allows additional support to the 
individual but also provides an excellent opportunity to engage caregivers that may, 
then or a later point, be approached to act as a proxy informant. However, as 
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previously mentioned, a large proportion of people with dementia may already 
require a proxy to advise on their behalf at the point of LTC admission. Often family 
members feel unprepared for such decision-making responsibilities, particularly at 
the point of LTC; feelings of guilt and a sense of failure can add further burden [159, 
169, 170].

An important point to reinforce to both professionals and relatives is that the role 
of the proxy is to advise on what the person with dementia would have wished for 
regarding their care, rather than the family member having decision-making power. 
As such, irrespective of capacity, the person with dementia should continue to be 
consulted and their hopes and concerns canvassed, even if the proxy is the one to 
communicate a clear conclusion. Education and support for families at this point is 
therefore crucial and are associated with improved outcomes; targeted end-of-life 
care education and a supportive advance care planning program for relatives can 
reduce unnecessary hospital admission and reduce mortality of LTC residents [171].

In conclusion, advance care planning works well in LTC, and should be system-
atically offered to every resident. When employed effectively it can improve a range 
of outcomes and is an important component of end-of-life care. Although people 
with dementia, by the time of LTC admission may not have the capacity to engage 
in such discussions, early involvement from families can produce similar beneficial 
outcomes when provided with adequate support and education.

 Managing Transfers

Although a palliative approach to care is recommended for people with advanced 
dementia, approximately 25% of LTC residents with advanced dementia are hospi-
talised in the last 6 months of life [172]. In one study, around half of all hospitalisa-
tions fell into the major diagnostic categories of diseases or disorders of the 
respiratory system (22%), circulatory system (15%), and kidney or urinary tract 
(13%). It is important to examine the objective data to see how these patients are 
best managed. In another study, 47% of all LTC residents experienced at least one 
transfer to the emergency department (ED) over the course of a year. At their first 

Table 16.2 Questions to consider when discussing advance care planning (Adapted from 
Stobbart-Rowlands and Thorn [168])

“At this time in your life, what is it that makes you happy?”
“What do you hope for? What do you enjoy doing?”
“What or who is important to you?”
“Is there anything you’re particularly worried about?”
“What elements of care are important to you and what would you like to happen in the 
future?”
“Is there anything that you worry about or fear happening? What would you not want to 
happen?”
“What would help you cope? What is helping most right now?”
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ED transfer, 36.4% of subjects were admitted to the hospital. The median time to 
first ED visit for subjects with advanced stage dementia was 258 days, whilst it was 
250 days for subjects with early to moderate stage dementia and 202 days for sub-
jects with no dementia. Multivariate proportional hazard modelling showed that 
age, race, number of comorbidities, number of hospitalisations in the year prior, and 
DNR status, but not dementia severity, all influenced subjects’ time to first ED 
visit [173].

In a recent study which examined the processes involved in hospital transfers of 
people with dementia, the investigators found that decision-making regarding hos-
pital transfer comprised two phases. “Phase One” took place shortly after admission 
and consisted of obtaining surrogates’ preferences in response to hypothetical acute 
events. This process was influenced by the ability of the providers to effectively 
establish trust, foreshadow, and illuminate the hazards of hospitalisation. “Phase 
Two” began at the start of an acute event and ended when a decision was made to 
either treat the resident in LTC or transfer to the hospital. Responding to the acute 
event was influenced by the ability to care for residents in the LTC, the providers’ 
comfort with end-of-life conversations, and surrogates’ preferences [174].

Transfer of nursing home residents is frequently considered avoidable, although 
this judgement is often made based on analysis of diagnoses made in the hospital. 
Identified strategies for reducing hospital transfers of nursing home residents 
include improving communication during an acute change in status event, recogni-
tion of available resources to treat residents in-house, access to clinicians and rapid 
diagnostic testing, and timely access to advance care planning and palliative 
care [175].

A study in Italian LTCs examined the critical decisions made for patients with 
advanced dementia. The major critical decisions were in relation to LRTI and other 
infections (46.6%), nutritional and hydration problems (20.6%), and the worsening 
of a pre-existing disease (9.3%). The most frequent type of decision amongst LTC 
patients concerned the prescription of antibiotics (41.1%) and the most frequent 
purposes of the critical decisions were in reducing symptoms or suffering (81.1%) 
and prolonging survival (27.5%). In 3.8% of cases, the purpose was to ease death or 
not to prolong life. The overall conclusions were that decisions critical for the sur-
vival or quality of life of patients with advanced dementia were made for approxi-
mately one half of the patients during a 6-month period. LTC patients were more 
frequently hospitalised, and a sizeable minority of these patients were treated with 
the goal of prolonging survival. Italian patients with advanced dementia may benefit 
from the implementation of palliative care principles [176].

The decision to send to ED can be a very difficult one. The importance of initial 
assessment therefore cannot be underestimated. This will facilitate the “Phase One” 
intervention described above. Where that does not occur, dealing with an acute 
event can be problematic and the practices are very varied. Too often, people with 
advanced dementia are sent to hospital when the LTC facility, usually a comfortable 
and recognisable environment, can provide adequate care.
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 Palliative Care

Palliative care is a very important consideration as dementia progresses. It is very 
difficult to determine when patients enter the last few months of their illness. 
However, for those in LTC the focus on palliative care should be high on the patient 
management agenda. The topic is discussed in greater detail in Chap. 17.

Persons with advanced dementia usually have severe memory impairment, mini-
mal verbal communication, poor mobility, are very dependent functionally and have 
urinary and faecal incontinence. LTC residents with advanced dementia survive a 
median of 1.3 years, yet they are commonly subjected to burdensome interventions 
toward the end of life. These interventions include a variety of transitions between 
health care facilities, invasive procedures, and in some cases, physical restraints. 
These interventions are often avoidable, may not improve comfort, and are fre-
quently distressing to residents and their families.

There are global differences in the approach to palliative care in LTC. For exam-
ple, a focus on palliative care for residents with dementia is much more common in 
Dutch facilities than in the USA. In one study investigators compared treatment and 
mortality in the USA and Dutch LTCs amongst residents with LRTIs, often the 
immediate cause of death in dementia. People with dementia were more often 
treated without antibiotics in the Netherlands (23%) than in Missouri (15%) [177].

In a large Canadian study of 27 243 LTC residents with advanced dementia 
(mean age 88 years), burdensome interventions were common in the last 30 days of 
life, especially amongst men. Of these, 21.8% residents were hospitalised and 0.8% 
received mechanical ventilation. Almost 30% were physically restrained, and more 
than one third (36%) of all residents in this study received an antibiotic. These find-
ings reinforce the need for the expansion of palliative care and end-of-life antimi-
crobial stewardship in nursing homes [178]. As discussed in the section on hospital 
transfers, provision of palliative care in LTC should be more universally accepted. 
The use of restraint in particular seems extreme and it is very difficult to see why 
someone with advanced dementia should receive mechanical ventilation.

 Covid-19 and Long-Term Care

It would be remiss to overlook COVID-19 in any discussion of the care for LTC 
residents. Variation has been noted in how different jurisdictions recorded COVID-19 
mortality, but in most countries, LTC residents have comprised a large proportion of 
deaths due to the disease; over half of COVID-related deaths in Belgium (53%), 
France (51%), Ireland (60%), Norway (60%), and Canada (62%) were in LTC resi-
dents [179]. Several characteristics of LTC populations have been recognised as 
conferring risk of mortality, amongst them increased age, multiple comorbidities, 
and dementia diagnosis [180, 181].

An outbreak of COVID-19  in an LTC facility in Washington’s King County 
highlighted the potential of the disease to spread rapidly. Within 3 weeks of identi-
fication of an index case, 167 residents, staff and visitors, linked to the same facility 
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had tested positive for the virus [182]. Over a third of COVID-19-positive residents 
in this cohort died, and over half of infected staff and visitors required hospitalisa-
tion. The rapid spread of COVID-19 in some LTC facilities may have been com-
pounded by limited recognition of its symptoms; residents may initially present 
with postural instability or diarrhoea, rather than with typical respiratory symptoms 
and fever [183]. Delirium, particularly in its hypoactive form, appears to have 
occurred in a high proportion of people with dementia [180] and is often severe and 
protracted [184]. Of the residents testing positive for COVID-19 in the King County 
cohort, approximately half were asymptomatic [185].

Once a case is suspected, staff should isolate that resident to their room and 
arrange for a swab test for SARS-CoV-2. They should be mindful of the distress that 
swab tests may cause to people with dementia and allow extra time to provide the 
necessary emotional support to such residents. Appropriate personal protective 
equipment should be worn at all times. The possibility of false negative tests should 
be borne in mind; where there is a strong suspicion of COVID-19 based on clinical 
findings, residents should stay in isolation for the full period of 14 days, irrespective 
of swab result. Step down from isolation should be considered on a case-by-case 
basis but erring on the side of caution is advisable [186].

When cases of COVID-19 are identified, LTC facilities may adopt zoning 
approaches, enabling residents with suspected or confirmed disease, to be managed 
in separate parts of the home from those without COVID-19. Plans for this should 
be developed and revised where necessary in advance of any outbreak. The routes 
by which people enter and exit the facility, and where they don, doff, and dispose of 
personal protective equipment, should also be standardised where possible to fur-
ther decrease cross-contamination [186]. Heat maps have been identified as a help-
ful way of tracking and managing spread in LTC homes [187].

Some LTCs may request that residents remain in their room during outbreaks. 
Whilst this will undoubtedly reduce the risk of cross infection amongst residents, it 
presents challenges to safe staffing levels and, in many cases, residents’ psychologi-
cal wellbeing. These risks and benefits should again be appraised on a case-by-case 
basis. Residents with BPSD and those who walk with purpose may be particularly 
challenged by such measures. Nevertheless, pharmacological treatment remains a 
last resort in patients, and restraint is not justified. A behavioural approach should 
be used to understand and modify this behaviour, in collaboration with residents’ 
families, and mental health services.

The commonly adopted practice of restricting visits from family and friends, in 
an effort to prevent movement of infection into LTC facilities, is advisable. In the 
case of some people with dementia, however, particularly those with severe disease, 
BPSD or those approaching the end of life, it may offer a more favourable risk- 
benefit ratio in reducing distress, and visits may be explored on a case-by-case 
basis. Where possible, visits should be held in areas with adequate space for social 
distancing, such as gardens, should be used. However, visiting will not always be 
possible, and LTC staff seeks to mitigate separation by facilitating use of video mes-
saging through smartphones and tablets [186].
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COVID-19 has illustrated many of the suggestions for routine care made else-
where in this chapter. Guidelines for LTC published by the British Geriatric Society 
(BGS), note that “(COVID-19) represents an important opportunity for care home 
staff to revisit, or visit for the first time, advance care planning, including plans 
about escalation to hospital, for all their residents” [186]. The same document 
advocates the use of telemedicine should GPs or specialist staff be required to con-
tribute to such discussions and underline the importance of communication with 
family and professionals involved in the patient’s care. Where advanced care discus-
sions regarding admission to hospital do occur, they should acknowledge that sever-
ity of frailty plays a significant role in assessment for, and prognosis in, critical care 
settings. It is suggested that individuals with a Clinical Frailty Scale [188] of five or 
more are therefore less likely to benefit from escalation to critical care [189].

COVID-19 may encourage a change in the way LTC facilities are run, and how 
prospective residents and their families choose the right facility for them. An analy-
sis of COVID-19 infection mortality data in 215 nursing homes found that lower 
levels of registered nurse staffing were strongly associated with higher numbers of 
cases and deaths [190]. Previous studies have previously observed that higher nurse 
staffing levels increase hospitals’ ability to respond to outbreaks of emerging infec-
tions [191]. For profit chains of nursing homes, those with larger resident popula-
tions, and those with lower quality of care ratings were more severely than affected 
by smaller, independently run facilities. The Connecticut study was also testament 
to the importance of transparency and availability of such data in determining, and 
responding to, outbreaks such as COVID-19; such data was published in only 36 of 
50 US states at the time of writing.

LTC homes may consider adjusting work hours and shifts to decrease the risk of 
cross-contamination, cohorting staff so that they exclusively look after those with 
COVID-19 and those without. Promoting a positive organisation culture that sup-
ports staff well-being is crucial; one sixth of staff working in LTC facilities in New 
England had a second job where they worked over 20 h per week [192]. The major-
ity of those surveyed described a culture of presenteeism within their workplace and 
a lack of provision of paid sick leave in some jurisdictions may compound this [193].

The pandemic may also encourage greater political focus on more longstanding 
inequalities affecting both LTC residents and wider society. The well-documented 
disparities in COVID-19-related outcomes for racial and ethnic minorities [194], 
and for groups with lower socioeconomic status [195] appear to extend to LTC resi-
dents. Li and colleagues’ study of US facilities reported that LTC homes with higher 
concentrations of racial and ethnic minority residents, and those provided by 
Medicaid experienced more cases, and more deaths than other facilities [190].

COVID-19 has had a dramatic impact upon LTC residents with dementia, par-
ticularly with respect to mortality. Access to personal protective equipment, regular 
testing for staff and residents, and adoption of zoning measures are critical in both 
preventing and limiting the extent of outbreaks. Isolation from family and friends 
may prove particularly challenging to people with dementia and staff should explore 
mechanisms of mitigating this. As significant and unprecedented as the pandemic 
has been, COVID-19 has underlined the importance of several of the principles of 
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quality LTC discussed throughout this chapter, such as advance care planning and 
close collaboration between the patient, their family and other professionals. It has 
also reinforced that the implementation of blanket measures, such as restricting visi-
tors, may be helpful in some scenarios but that a case-by-case approach is likely 
necessary for many clinical decisions.

 Case Study

Mrs A, an 84-year-old woman, was admitted to LTC from hospital in April. She had 
been diagnosed with AD 6 years previously and had just spent 32 days in hospital, 
where she had been admitted with a UTI and delirium. Previously, she had lived at 
home with her husband, aged 87, who had struggled to cope prior to her hospital 
admission, despite a care package comprising four care calls daily. She was quite 
dependent, requiring help from two people to walk, and needed help dressing and 
with personal hygiene. Her last Mini mental State Examination (MMSE) was 11/30 
whilst in acute care, and MMSE 6 months previously was 13/30. During her acute 
admission, she had been aggressive at times and had experienced some visual 
hallucinations.

Her past medical history comprised ischaemic heart disease, atrial fibrillation, 
congestive cardiac failure, urinary frequency, osteoarthritis, osteoporosis, and 
chronic kidney failure. Her medications comprised bisoprolol 10 mg od, isosorbide 
mononitrate 50 mg od, nicorandil 10 mg bd, apixaban 2.5 mg bd, atorvastatin 40 mg 
od, donepezil 10 mg od, memantine 20 mg, fesoterodine 4 mg od, furosemide 40 mg 
od, perindopril 4 mg od, risperidone 0.5 mg bd, paracetamol 1 g 4–6 hourly PRN, 
risedronate 35 mg weekly, and calcium and vitamin D bd.

Mrs A was confused upon her admission to the LTC facility and was at times 
quite aggressive. She repeatedly stated that she wanted to go home. She had a uri-
nary catheter in situ. She was admitted by nursing staff and her medications were 
continued unchanged. She was very dependent, needed help with all activities of 
daily living and needed two to transfer. She was unable to mobilise.

A comprehensive assessment was performed within 48 h. The only immediate 
information was that provided by the hospital and the details were as described 
above. Her husband was able to attend to speak to the staff, allowing collection of a 
full collateral history. The details about dementia and medical history were con-
firmed. There was no advanced directive in place. Her husband was asked specifi-
cally about whether she had ever expressed any specific wishes in relation to 
management of her condition and lifesaving interventions, but he knew of no such 
wishes. He stated that all of the family were in agreement that she should be kept 
comfortable and that they would prefer that hospital attendances or admission could 
be avoided. He stated that she had become very confused after admission to hospital 
and that this had settled a little in the week prior to discharge. She had no cardiovas-
cular problems for a long time and had not been in pain. He felt that he was unable 
to manage her at home.
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Examination revealed a thin older lady. She was not distressed and was not 
aggressive or agitated. She was disorientated and clearly confused. She was in atrial 
fibrillation with a heart rate of 52 bpm. Blood pressure was 118/78. Examination 
was otherwise unremarkable. There were no problems with her skin, and this was 
corroborated by the nursing staff. Urine was tested and was negative for infection. 
The electronic records were checked, and most recent bloods were satisfactory, 
apart from an eGFR of 45.

Mrs A’s catheter was removed, and a care plan was drawn up. Her medications 
were changed; bisoprolol was reduced to 2.5 mg, furosemide was reduced to 20 mg, 
and isosorbide, nicorandil, and fesoterodine were discontinued. Risperidone was 
maintained at 0.5 mg bd. Discussion with her husband revealed that she had been 
taking treatment for osteoporosis for 8 years so risedronate was stopped. The new 
therapeutic regimen therefore bisoprolol 2.5 mg, apixaban 2.5 mg bd, donepezil 
10 mg, memantine 20 mg, risperidone 0.5 mg bd, furosemide 20 mg, perindopril 
4 mg, paracetamol as required and calcium and vitamin D.

Over the next 2 weeks Mrs A settled into the LTC facility. The degree of confu-
sion was persistent but there was no suggestion of any delirium. There were some 
episodes of agitation which did not create any management problems. Appetite and 
sleep pattern were satisfactory. She was incontinent of urine. There were no con-
cerns of a cardiovascular nature and no concerns about pain. Risperidone was 
reduced to 0.5 mg od.

There then followed a period of 7 months without major complications. Agitation 
continued but at a very low level, and risperidone was stopped 6 weeks after admis-
sion. Mrs A had one episode where she became distressed and seemed to have lower 
abdominal pain. Her urine tested positive for infection and she was treated with a 
course of antibiotics. The agitation returned to a degree but resolved quite quickly 
and medication was not deemed necessary. She did not have a great appetite and did 
lose some weight. Nursing staff had to encourage oral fluids on a regular basis. Her 
heart rate stabilised at 62 beats per minute. Systolic blood pressure was regularly 
recorded at 110 mmHg. Furosemide was stopped, as was perindopril, without any 
complications. Influenza vaccine was administered in September.

In December she then seemed to have some difficulty with swallowing. There 
was no evidence of any new neurological deficit. Speech and language therapy were 
consulted, and they assessed the situation. They suggested some positional changes 
during feeding and also recommended thickened fluids. There was one episode of 
likely chest infection which was treated with amoxicillin. At this time, Mrs A’s her 
fluid intake was very poor, and after discussion with her family the agreement was 
to encourage oral fluids and avoid any artificial hydration. Her condition then set-
tled. There was some deterioration in her overall condition, and she was more con-
fined to bed, ate little and drank less fluid.

After a further 2 months she had another episode of LRTI, which was thought to 
be on the basis of aspiration. Discussion with the family took place and a manage-
ment strategy was agreed upon. The nature of the aspiration pneumonia was dis-
cussed, and the possibility of regular episodes was explained. She was treated with 
a course of antibiotics and oral fluids were encouraged. There was general 
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agreement that further episodes would be managed using a palliative approach. 
Donepezil, memantine, and calcium supplements were stopped, leaving her on 
bisoprolol, apixaban, and paracetamol as needed. Her condition settled somewhat, 
but she was much weaker and oral intake became very difficult. She was drowsy and 
slept for long periods. Over the next 3 weeks, her oral intake became negligible. All 
medication was discontinued. She was reviewed regularly to ensure she was com-
fortable and that there was no pain. She was turned regularly throughout her stay 
and at no stage was there any problem with pressure areas. She became less respon-
sive and drifted into a coma from which she did not recover.

 Commentary

This case illustrates the benefits of a comprehensive assessment soon after admis-
sion to LTC. It shows the importance of an initial discussion with family to under-
stand the issues pertaining to the individual. At this time the likes and dislikes of the 
patient can be documented. It is also useful to document the nature of the physical 
health and how it has changed as the dementia has progressed. This enables the 
appropriate care plan to be established and facilitates rationalisation of medication. 
In this case, heart rate and blood pressure were low and there were no recent cardio-
vascular symptoms, allowing reduction/discontinuation of certain medication. It 
was likely that the lady had an unresolved delirium at time of discharge. Removal 
of her catheter was possible which contributed to maintenance of her dignity. It was 
also important to reduce and stop the risperidone. This is not always possible, but in 
this case the delirium resolved, so there was no need for long-term treatment. The 
relevant preventive medication was continued which was a reassurance to the family 
and the dementia medication was left unchanged. This lady remained stable for 7 
months which does reflect a common situation. She had a proven urinary tract infec-
tion which was important to detect and helps sanction the proper use of antibiotics. 
She received the annual influenza vaccination according to the recommendations. 
She then developed problems with swallowing and resultant aspiration pneumonia 
which became recurrent. The liaison with family to explain the nature of the com-
plications together with the formulation of an immediate and prospective manage-
ment plan meant that a comprehensive approach was put in place with a clear plan 
for palliation at the right time. The initial discussion about preferences for manage-
ment was important—there was no advance directive in place—and together with 
subsequent updated communication meant that there was no referral or attendance 
at Accident and Emergency and no hospital admission.

 Summary

This chapter has discussed some clinical issues that characterise residency in 
LTC. We explored some of the clinical challenges brought by LTC in providing end- 
of- life care, and how facilities might change in the wake of the COVID-19 
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pandemic. Possible advantages brought by LTC were also discussed, in particular, 
the use of telemedicine and the opportunities to facilitate advance care planning.

One theme that has emerged throughout these topics has been the need for an 
early, assertive approach to determining the wishes and needs of the patient and 
their family with respect to ongoing treatment. It also necessitates frank and realis-
tic discussion of the disadvantages associated with decisions such as hospital admis-
sion, and the limitations of approaches like antibiotic prescription. Once these 
wishes have been determined, these wishes are best enshrined in advance care plan-
ning documentation.

Almost all of the clinical issues discussed have been multifactorial and challeng-
ing to rectify, with quick and effective solutions few and far between. Understanding 
the problems from the perspective of the patient, particularly equipped with infor-
mation from initial assessment, can transform our approach to management. In 
many cases we observed a paucity of research specific to management in LTC when 
compared with that of acute care, but frequently the core principles remained the 
same; non-pharmacological, low risk management that focused on the comfort of 
the patient.

Finally, the theme of communication and collaboration has run throughout this 
chapter. Communication between hospital and LTC, between staff and patient, staff 
and families, and between professionals of all backgrounds is the foundation of 
maintaining the safety of LTC residents. As previously discussed, transition to LTC 
is significant for all involved, and is not without inherent risk; accurate and timely 
communication is the most effective way to navigate this transition.
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ACP Advance care planning
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EOLD-CAD End-of-Life in Dementia-Comfort Assessment in Dying
EOLD-SWC End-of-Life in Dementia-Satisfaction with Care
FPCS Family Perceptions of Care Scale
FPPFC Family Perception of Physician-Family caregiver Communication
MSSE Mini-Suffering State Examination
PAIC15 Pain Assessment in Cognitive Impairment

 Introduction

Determining when an individual with dementia has entered the end-of-life stage is 
often difficult as a gradual decline in health and frailty are generally part of the 
disease trajectory. It is not uncommon for the advanced stage of dementia to last 
several years. A recently developed model using indicators of survival probability: 
higher age, male, increased comorbidity burden, lower cognitive function at diagno-
sis and non-Alzheimer dementia (e.g. frontotemporal dementia or Lewy body 
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dementia) can provide physicians and others with an estimation of life expec-
tancy [1].

Good quality care for patients with dementia is chiefly defined as person-centred 
care designed to relieve biomedical and physical symptoms, but that also takes psy-
chological, social and spiritual issues in to consideration:

Person-centred care should not only be directed at compensating for what people with 
dementia cannot do, but also at facilitating their interests, pleasure and use of their capaci-
ties. Thus, as research progresses beyond caregiving to embrace the wider concepts out-
lined by Kitwood, person-centred care may become a facilitator for people with dementia 
to live life as fully as possible, whether they are supported in the own home or in a care 
home. [2]

The relative importance of these aspects of care will vary across time as well as 
between patients, changing in keeping with the individual’s experience of dementia. 
Although physical concerns and treatments may be given more attention at the time 
of diagnosis and in the terminal phase, it is important to focus on them in all phases 
of the disease, keeping in mind that expressing discomfort in stages that are not end 
of life can be equally challenging. The inclination is to view challenging behaviour 
as a medical problem to address with medication. Behavioural and psychosocial 
symptoms of dementia (BPSD), including challenging behaviour, however, require a 
person-centred diagnostic approach that incorporates the biomedical domain. 
Conclusions on the underlying causes should only be made based if the evidence 
supports them or if arguments can be made that the behaviour is caused by a specific 
underlying cause. This type of approach may limit the risk of medicalisation and of 
overlooking serious but treatable medical causes [3]. The social aspects of dementia 
care primarily concern the people with dementia themselves and involve their capac-
ity to meet their potential and fulfil their obligations; their ability to manage life with 
some degree of independence; and participation in social activities [4]. Social aspects 
also comprise supporting family caregivers, keeping them informed, ensuring their 
participation in advance care planning (ACP) and offering support as they gradually 
lose their loved, an aspect that remains important throughout the disease trajectory. 
Studies show that a good match between care providers and families in need of sup-
port leads to better quality of care [5]. At the time of diagnosis spiritual concerns may 
arise as an existential crisis, while at the end of life the need for reconciliation and 
being at peace with the life they lived may develop, making spiritual and religious 
support increasingly important as death becomes imminent [3].

Where people die when they have dementia differs greatly between countries. A 
study of five European countries showed that a majority of people with dementia 
died in long-term care facilities, ranging from 50.2% in Wales to 92.3% in the 
Netherlands, 89.4% of whom died in a specialised nursing home and 10.6% in a 
general care home for older adults. More people with dementia died in hospital in 
the United Kingdom (England 36.0%; Wales 46.3%; Scotland 33.9%) and Belgium 
(22.7%) than in the Netherlands (2.8%). In Belgium 11.4% died at home, while 5% 
or less did so in the other countries. Less than 1% died in a hospice [6]. A 2014 
study performed in 14 European and non-European countries reported that death in 
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long-term care facilities was highest in the Netherlands (93.1%) and lowest in Korea 
(5.5%). There were no deaths in long-term care reported in Hungary and Mexico. 
Death in hospital was highest in Korea (73.0%) and lowest in the Netherlands 
(3.8%). Dying at home with dementia was highest in Mexico (69.3%), and lowest 
in Canada (3.4%), while death with dementia in a hospice setting was highest in the 
USA (2.9%) [7]. The disease trajectory varies depending on comorbidities, type of 
dementia and other factors [8]. Often, dementia follows a pattern of decline, leading 
to frailty and severe disabilities in the last years of life, with a substantial deteriora-
tion in function (e.g. increased ADL dependency) in the last months of life. 
Concurrent illnesses may accelerate the decline but generally patients suffer a 
steady “prolonged dwindling” [9]. Some patients, however, will not live to advanced 
stages and may die with mild dementia.

As the disease progresses, the prioritisation of care goals may change. Three care 
goals stand out when health declines, also in dementia: prolonging life, maintaining 
function and maximising comfort [10]. At the end of life, when the first two goals 
are no longer relevant, comfort care is the best option. Figure 17.1, which depicts 
how care goals and priorities change during the various stages of dementia, illus-
trates how some care goals may apply simultaneously but are of varying relevance 
depending on the stage of dementia. For example, with moderate dementia the three 
goals may apply simultaneously, though maintenance of function and maximisation 
of comfort can be prioritised over prolongation of life. In end-of-life care, 
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maximisation of comfort is the most appropriate care goal. Comfort care does not 
aim to hasten death or to prolong life, which means it does not preclude treating 
health issue such as infections with antibiotics, as this may be the best way to 
resolve burdensome symptoms. This type of goal-oriented approach may simplify 
ACP discussions and the process of shared decision making for professionals, fam-
ily caregivers and patients [9].

 Domains of Good End-of-Life Care in Dementia

Concordant with major studies and publications, the following domains of end of- 
life care in dementia are currently being promoted: (1) optimal treatment of physi-
cal symptoms, providing comfort, avoiding burdensome or futile treatment, (2) 
optimal treatment of challenging behaviour BPSD, (3) social support, family sup-
port and involvement in care, (4) spiritual support and (5) ACP and shared decision 
making [3, 9].

 1. Optimal treatment of physical symptoms, providing comfort and avoiding bur-
densome or futile treatment
Pain and shortness of breath frequently occur in patients with dementia at the end 
of life [8], with a prevalence that is about as frequent as in other diseases, such 
as cancer, acquired immunodeficiency syndrome, chronic obstructive pulmonary 
disease, heart disease and renal disease [11]. For instance, two studies show that 
pain occurs 12–76% of the time in people with dementia, and in 35–96% in can-
cer patients. Shortness of breath is reported in dementia in 8–80% of the time, in 
cancer 12–79%. A study on symptom prevalence and prescribed treatment in 
nursing home residents with dementia, and their association with quality of life 
in the last week of life, showed that pain was the most common symptom (52%), 
followed by agitation (35%) and shortness of breath (35%). Pain and shortness 
of breath were mostly treated with opioids and agitation mainly with anxiolytics. 
On the day of death, 77% received opioids and 21% received palliative sedation. 
Pain and agitation were associated with lower quality of life [1]. Since shortness 
of breath may be an alarming symptom, it may attract more attention from care-
givers and be treated early, contributing to better quality of dying [12]. Death 
from respiratory infection was associated with the largest symptom burden, and 
studies have reported undertreatment of symptoms, specifically treatment of pain 
and shortness of breath with opioids, possibly due to concerns about undesirable 
side effects, such as delirium [1, 9].

Symptomatic treatment trends, such as symptom relief in patients with 
dementia with pneumonia, for example, with antipyretics are becoming more 
common, providing more comfort for the patient [9]. Other reported conditions 
are aspiration and pressure ulcers, especially in nursing home residents. Although 
undertreatment of symptoms is reported to be a concern, overtreatment with bur-
densome interventions is also a concern, and a supportive or palliative approach 
may be more applicable than hospital admission in older people with dementia 
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[13]. Tube feeding and antibiotics are an example of areas where under- or over-
treatment occur. Using antibiotics in severe dementia at end of life is a complex 
choice, as they may prolong life but often only for days, which is why complex 
treatment decisions should take into account that death may be delayed death but 
the dying process prolonged [14]. A prognostic model that includes gender, 
respiratory rate, respiratory difficulty, pulse rate, decreased alertness, fluid 
intake, eating dependency and pressure sores as variables has been developed 
and tested to support physicians in predicting the mortality risk in nursing home 
residents. The model allows physicians to substantiate the initiation of palliative 
care when applicable [15]. In several countries, patients with dementia are sent 
to the emergency department or hospitalised shortly before death, and some-
times even admitted to an intensive care unit [16]. In this prospective study, 
within 1.5 years, more than half of the residents had infectious episodes, and 
86% had eating problems. Survival was poor after the onset of these complica-
tions. Families and caregivers must be told that the underlying cause of death 
will be a major illness, in this case dementia, and that using potentially burden-
some interventions of unclear benefit, such as tube feeding and hospitalisation, 
in nursing home residents with advanced dementia nearing the end of life is not 
recommended. In Israel, a quarter of all resources in medical wards are used on 
patients with dementia in the last stage of disease, and shared decision making 
and ACP may prevent burdensome interventions and hospitalisations [17]. 
Shared decision making and ACP may also prevent the use of medication that is 
no longer useful, which is unfortunately still a widespread practice in many 
countries [18].

 2. Optimal treatment of challenging behaviour and BPSD
Agitation, which also frequently occurs in patients with dementia at the end of 
life, is less often assessed in studies on the last phase of life but may be as com-
mon as pain and shortness of breath [8]. Agitation may be related to other prob-
lems, such as cognitive impairment, depression or pain. A study showed that 
comprehensive training in behavioural management, where pain medication is 
the first consideration, resulted in less observed pain [19], improved behaviour 
and reduced use of psychotropic medication [20]. Other BPSD, including behav-
iour that may be problematic for the patient, such as apathy, are another impor-
tant aspect of dementia [9]. A multidisciplinary palliative approach may be 
helpful in anticipating, assessing and managing problems. With challenging 
behaviour, integrating specific expertise from geriatrics and dementia care spe-
cialists is recommended, just as (clinical) psychology can play a significant role. 
Evidence shows that a stepwise approach with a combination of medical and 
psychosocial interventions is most useful [19, 21].

 3. Social support, family support and involvement in care
An example of family support is providing social support when relatives suffer 
from caregiver burden and perhaps struggle to combine caring with their other 
obligations. They may also need support with the institutionalisation of the 
patient, when a major decline in health occurs and death is near. Families may 
need education regarding the progressive course of the dementia and (palliative 
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care) treatment options. This should be a continuous process addressing specific 
needs in different stages that is based on an assessment of how receptive the fam-
ily is to learn more. Families need support in their new role as (future) proxy 
decision maker. They may also need education and support in dealing with 
patient’s challenging behaviours [9].

Family involvement should be encouraged as many families wish to be 
involved in care, even when the patient is admitted to a long-term care home. 
Professional caregivers should have an understanding of family needs related to 
suffering from chronic or prolonged grief through the various stages, and with 
evident decline. In addition, bereavement support should be offered. Following 
the death of the patient, family members should be allowed adequate time to 
adjust after often a prolonged period of caring for the patient. Taking care of the 
body of their deceased loved one may be a first step in this process [9]. Some 
interesting and promising interventions have been developed, such as Reclaiming 
Yourself, a structured writing tool for bereaved spouses of people with dementia 
that captures the overall bereavement experience, describing the need for both 
continuity and growth as the spouses renegotiate life and their identity after the 
end of caregiving and the death of their loved one. The tool guides and encour-
ages reflection on these themes: experiences as a caregiver, navigating regrets, 
changes in oneself, personal strength and support networks [22].

 4. Spiritual support
A consensus definition of spirituality is: “the dynamic dimension of human life 
that relates to the way persons (individual and community) experience, express 
and/or seek meaning, purpose and transcendence, and the way they connect to 
the moment, to self, to others, to nature, to the significant and/or the sacred” [23]. 
Although this appears to be a rather abstract concept in the context of patients 
with severe dementia at the end of their lives, it may still be particularly impor-
tant for their well-being.

A variety of interventions can support patients with dementia in terms of their 
spiritual well-being. For example, spiritual caregiving in dementia should as a 
minimum include an assessment of religious affiliation and involvement, sources 
of support and spiritual well-being. Patients and their families can provide this 
information upon admittance to a nursing home, e.g. in the form of a biography 
(life story) that includes meaningful events and encounters, positive and nega-
tive, and sources of support (e.g. people, but also religious or spiritual support). 
A concrete example is life story work, which is intended to underpin person- 
centred care in dementia [24]. If the patient is in spiritual distress, referral to 
experienced spiritual counsellors, psychologists or social workers working in 
nursing homes may be appropriate when available [9, 25]. Conversations and 
possibly rituals with such professionals may be beneficial not only to the patient 
and their loved ones but provide essential information that may also be support-
ive to families and professionals.

Paying attention to familiar religious rituals, artefacts and symbols may give 
people a deep sense of connection with the significance of their religion. Singing 
hymns or religious songs, praying, reading the Bible, Koran, Tora or other reli-
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gious books, holding a rosary or other holy artefact, looking at a statue of Buddha 
or the Virgin Mary, may provide a meaningful connection not based on overt 
cognition [9].

Our connectedness to and knowing of ourselves is expressed and constituted 
through the narrative of our lives. Our selves are held within a web of narratives, 
which is why it is important to facilitate people with dementia in sharing their 
life narratives, to co-construct their life stories with their loved ones [26]. By 
inviting nursing home residents with dementia to tell their life stories, or even 
early memories, they are invited to make sense of themselves and of their place 
in the world. This may support their self-worth, reduce anxiety, improve their 
mood and boost the way they feel. Through spiritual reminiscence, the personal 
narrative and the importance of spirituality may be explored, even in severe 
dementia. Mackinlay and Trevitt developed a practical guide that teaches care-
givers how to facilitate engaging and stimulating spiritual reminiscence sessions 
with older people, particularly people with dementia. The guide provides a set of 
questions and discussion topics for a 6-week group programme that contains 
step-by-step strategies to prompt discussions on grief, guilt, fears, regrets, joys 
and issues concerning death and dying, giving meaning, hope and perspective to 
the experiences and feelings of people living with dementia [27].

 5. ACP and shared decision making
ACP and shared decision making may help in providing person-centred care that 
maximises comfort for patient and families at the end of life [28]. ACP may be 
defined as: “a continuous, dynamic process of reflection and dialogue between 
an individual, those close to them and their healthcare professionals, concerning 
the individual’s preferences and values concerning future treatment and care, 
including end-of-life care” [29]. Despite recognition of the importance of ACP, 
it still happens infrequently. Within the ACP process, a three-step systematic 
approach to shared decision making may be helpful in supporting decisions on 
treatment choices. In step one, all relevant information can be shared with 
patients and their families; second, treatment options can be described to aid 
them in the process of deliberating treatment choices; and in the last step, patients 
and their families can be given help to explore their preferences and make deci-
sions [30]. The literature identifies these key triggers for ACP conversations: 
admission to a nursing home, initiation of palliative care, deterioration of the 
condition or upon request. Specifically, for dementia, key moments might be the 
period around diagnosis, while discussing the overall general care plan and/or 
when changes occur in health status, place of residence or financial situation 
[29]. As dementia progresses, cognitive activity and abstract thinking may 
become more and more difficult. This does not preclude ACP but does make 
discussing it more difficult, especially at the end of life. Consequently, it is 
important to adjust the communication style and content to suit the individual’s 
current level, just as it is best to hold ACP conversations on several occasions 
over a period of time. In addition, healthcare professionals should include sig-
nificant people in the patient’s life in ACP and people with the ability to be 
involved in ACP conversations and to become surrogate decision makers [29]. In 
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nursing homes, ACP was found to positively influence the quality of care and 
provide greater harmony between residents at the end of lives, their loved ones 
and continuity of care. Similar interventions in the outside community improved 
the quality of life for patients but did not influence the level of compliance 
between patient wishes and the care provided [31].

 The Use of Measurement Instruments in End-of-Life 
Dementia Care

People with end-stage dementia often have difficulty expressing their level of com-
fort verbally, and since comfort care is the primary care goal, validated measure-
ment instruments can aid in monitoring and providing optimal care. The End-of-Life 
in Dementia-Satisfaction with Care and the Family Perceptions of Care Scale, 
which are the most valid and reliable for measuring quality of care, are administered 
by family members in the last month of life and validated in nursing home/long- 
term care populations. The End-of-Life in Dementia-Comfort Assessment in Dying 
and Mini-Suffering State Examination are valuable for measuring quality of dying 
[32, 33].

Developed internationally, validated in a population of people with dementia and 
administered by nurses, the Pain Assessment in Cognitive Impairment scale [34, 35] 
specifically assesses pain in dementia, and its use in practice is promising [36]. A 
short training in using the instrument’s facial descriptor items is required.

As physician communication with family caregivers is essential at the end of life, 
the Family Perception of Physician-Family caregiver Communication instrument 
can be of importance in assessing family perceptions of communication between 
physicians and family caregivers [37]. To evaluate the knowledge of the staff on 
palliative care, the Palliative Care Survey is also a useful tool [38]. Finally, the func-
tional assessment of chronic illness therapy—spiritual well-being scale, which is 
self-administered by patients and validated in nursing home residents with and 
without dementia, is valuable for assessing spiritual aspects in patients with demen-
tia [39].

In summary, an increasing amount of scientific evidence supports the use of mea-
suring instruments in end-of-life care in dementia (Table 17.1).

 Conclusion

In end-of-life care for patients with advanced dementia, person-centred care is pre-
ferred that focuses on biomedical, psychological, social and spiritual concerns. 
Comfort care is the most appropriate care goal. Important domains in good end-of- 
life care in dementia are: physical symptoms (most frequently pain and shortness of 
breath). Psychological concerns may be overlooked or medicalised. Agitation, a 
neuro-psychiatric symptom that often occurs at the end of life in dementia, may be 
related to other issues. A stepwise approach that contains a combination of medical 
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and psychological interventions appears to be the most useful for these symptoms. 
In the social domain, family support, family education, family involvement in care-
giving and bereavement support are cornerstones of good patient-centred care. 
Spiritual support should at least involve an assessment of religious affiliation and 
involvement, but also focus on familiar religious rituals, artefacts and symbols, in 
addition to the life narrative of the patient, using spiritual reminiscence to explore 
this, also in severe dementia. ACP and the three-step systematic approach of shared 
decision making may be supportive in providing person-centred care that makes the 
patient at the end of life and their families as comfortable as possible. The use of 
measurement instruments is helpful in end-of-life care for patients with dementia 
who often have difficulty verbally expressing their level of comfort for in the end 
stage of the disease. Validated and reliable instruments are available to assess qual-
ity of care and dying, pain and spirituality, physician communication with family 
caregivers and staff knowledge on palliative care to help achieve the aim of good 
comfort care that is person-centred.
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 Introduction

Dementia is defined as a syndrome of acquired cognitive decline which causes loss 
of the ability to carry out activities of daily living independently. However, this defi-
nition fails to capture the many ways in which dementia affects the patient with 
dementia including many aspects of health, and medical issues.

Dementia may be caused by many different underlying conditions, and a major-
ity of these are neurodegenerative disorders. These conditions carry a high likeli-
hood of progression compounding the difficulties in maintaining adequate everyday 
function and quality of life. In many regions and countries, patients with a dementia 
disorder, including neurodegenerative dementia disorders, are not followed up regu-
larly by medical specialists, which is in contrast to patients with other comparable 
disorders such as Parkinson’s disease, or cancer. This may be related to the fact that 
these disorders are considered, to some extent curable, or at least manageable, 
whereas dementia disorders are not. However, although neurodegenerative demen-
tia disorders are not curable, they are also manageable. For example, symptomatic 
treatment for Alzheimer’s disease or Lewy body dementia, and treatment of cere-
brovascular risk factors may slow progression and diagnosing and treating epilepsy 
may also improve functioning and quality of life. For these and other reasons, a 
European Academy of Neurology guideline on dementia recently recommended 
regular medical follow-up for patients with dementia [1].
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 Why Is Follow-Up in Patients with Dementia Important

As already mentioned, follow-up in patients may be motivated by a number of rea-
sons which are listed below and further expanded on. See also Fig. 18.1.

Lack of Insight and Cognitive Impairment Many patients with dementia have 
some degree of lack of insight. It may be partial, or it may be almost complete 
meaning that patients denies the presence of the disease and the existence of symp-
toms. This has several adverse effects such as failure to report symptoms or seeking 
out medical attention when needed. This may be further compounded by cognitive 
impairment such as memory problems affecting, e.g., compliance. A proactive 
approach in terms of preplanned follow-up may be necessary and eliciting com-
plaints by enquiring about specific symptoms. As with many other aspects, the care-
giver plays a key role in order to safeguard appropriate follow-up.

Co-morbidities Patients with dementia are more likely to suffer from a variety of 
other disorders compared to age-matched persons. These include epilepsy, diabetes, 
stroke, atrial fibrillation, falls, thyroid disorders, vision problems, hearing loss, ane-
mia, coronary disease, and infections [2, 3]. Furthermore, dementia patients are 
more likely to suffer from more than one of these disorders [4]. Adequate manage-
ment is as important in patients with dementia as in cognitively unimpaired, but for 
the reasons mentioned in the preceding paragraphs, a number of barriers exist to 
accomplish this. This may be one of the driving factors behind an increased short- 
term and long-term mortality following infections in patients with dementia [5]. 
Management of these and other co-morbidities may help to slow progression and 
improve functional status and quality of life.

Other Symptoms of Dementia Cognitive impairment in patients with dementia 
may be accompanied by other symptoms associated with the neurodegenerative dis-
ease such as motor symptoms, changes in behavior, and psychiatric symptoms.

Progression Patients with a neurodegenerative disease are likely to progress and 
develop new or worsening of symptoms which should be monitored in order to be 
able to institute new treatments or activate stage-appropriate support. Follow-up in 
a multiprofessional setting will be necessary for some patients.

Information and Patient Education Patients and caregivers need access to con-
tinuous information and counseling and may have questions about the disease or 
emerging, new symptoms.
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Fig. 18.1 Key elements in the medical follow-up of patients with dementia. Legend: The figure 
presents an overview of important issues to keep in mind when following up patients with demen-
tia. Green: Assessment of cognitive function is important to assess disease trajectory, including 
progression from the MCI to dementia stage (together with functional assessment) and dementia 
staging. Not only the general cognitive functional level must be assessed but also specific domains 
if there is evidence of impairment (e.g., visuocognitive functions). This may have bearing on the 
ability of the patient to drive a car. Sleep, mood, other psychiatric and behavioral changes, other 
neurological signs and symptoms (e.g., hemiparesis, Parkinsonian features) should be evaluated 
and may elicit initiation of treatment or reconsideration of the initial diagnosis. The clinician 
should also be vigilant of possible presence of epileptic seizures. Red: Review of medication 
should be done at each visit. Further, assessing compliance as well as ensuring that the patient is 
getting help to administer medication in a safe manner is important. Enquiring about alcohol habits 
and substance abuse should also be considered. Yellow: Vascular risk factors such as hypertension 
should be screened for and proper pharmacological treatment should be ensured to reduce the risk 
of cerebro- and cardiovascular disease. Purple: Bone health and disuse atrophy associated with 
inactivity should be addressed and referral to physiotherapy where appropriate. Skin problems 
such as bed sores or due to reduced hygiene may be other issues. Orange: Dementia is associated 
with an increased risk of infections which may have long-lasting negative health consequences. 
Therefore, it is important to reduce the risk of infections by adequate hygiene, adherence to 
hygiene guidelines (e.g., hand wash and use of masks), etc. Diagnosing ongoing or recurrent infec-

(continued)
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Caregiver Burden Being an informal caregiver to a patient with dementia is asso-
ciated with significant burden. Caregivers are likely to have less time to take care of 
their own health (e.g., for check-ups at their doctor or to exercise) and are also at a 
higher risk of depression [6] and dementia [7]. Therefore, and because many patients 
with dementia are dependent on their family caregiver, the physician should also be 
attentive to the health of the caregiver and refer to appropriate help such as a doc-
tor’s appointment. Further, establishing more care in the home or days in a day care 
center may reduce the burden.

 Contents of Follow-Up

 Role of Caregivers

The patient should be the focal point of the consultation and it is important always 
to start by enquiring about how he or she is feeling and experiencing the disease and 
any complaints the patient may have. The wishes and opinions of the patient should, 
to the extent possible, be incorporated into any decisions made, and respect for the 
patients’ autonomy and consent is important. Nevertheless, competency and capac-
ity for decisions and the ability to convey an accurate assessment is frequently 
impaired in patients with dementia. Moreover, any interventions which may be 
instituted are likely to involve the caregiver, and reliant on the participation of the 
caregiver. This underlines the importance of involving the caregiver when possible 
and accepted by the patient. Although some patients with dementia may be able to 
give an accurate account of their situation, it is important to have the information 
verified by a caregiver with regular contact to the patient.

 Monitoring Disease Progression and Emergence 
of New Symptoms

Many patients with dementia will have an underlying neurodegenerative disorder 
with subsequent worsening of symptoms as the disease progresses. Monitoring the 

tions is also important. Gray: Weighing patients will help to uncover unintended weight loss, 
which is a common occurrence in patients with dementia as they may forget to eat or have reduced 
appetite (e.g., due to side effects of cholinesterase inhibitors). Weight loss may also be due to 
another underlying disease and this should always be considered. Healthy eating is as important 
for patients with dementia as patients without dementia. Constipation may be a very bothersome 
symptom and may be due to autonomic dysfunction such as in patients with Lewy body disease but 
also due to inappropriate food intake, low fluid intake, or a sedentary lifestyle. Incontinence may 
be a consequence of dementia, but other causes should be considered. Blue: Impaired senses (i.e., 
hearing, vision) may mimic cognitive impairment or worsen cognitive impairment and providing 
aids may improve cognitive function. Balance issues, e.g., due to inner ear issues or orthostatic 
hypotension (e.g., in Lewy body disease) may be another issue and may result in falls. Teeth decay 
or ill-fitting dentures (e.g., following weight loss) may give rise to discomfort or pain which may 
lead to avoidance of food or drink or behavioral disturbances
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progression will help to stage the disease and safeguard the appropriate care in 
terms of declining activities of daily functions. In patients with MCI, progression to 
dementia is a significant transitional phase both in medical terms and in everyday 
life. In patients with Alzheimer’s disease, cholinesterase inhibitors may be started, 
and with progression from mild to moderate stages, memantine may be prescribed. 
Very rapid decline should give rise to suspicions of a co-morbid condition (e.g., 
chronic subdural hemorrhage, infection, cardiac disease) or new medication. 
Affection of specific cognitive functions may also occur and may need to be 
addressed specifically. For example, language impairment may develop, giving rise 
to the need for communications aids, difficulties in topographic orientation may be 
helped by a Global Positioning System device, and visuocognitive impairments 
may be a concern in terms of, e.g., driving. Non-cognitive symptoms such as motor 
symptoms (e.g., Parkinsonian symptoms, dyskinesias, gait impairment), autonomic 
dysfunction (e.g., obstipation, orthostatic hypotension, erectile dysfunction), sleep 
disorders (e.g., insomnia or Rapid Eye Movement-sleep behavior disorders), epi-
lepsy, delirium, urinary incontinence, etc., are commonly occurring in patients with 
dementia and should be enquired about when relevant. In some instances, the emer-
gence of new symptoms may lead to the initial diagnosis be reconsidered. Weight 
loss is common in patients with dementia. This may be due to forgetfulness, reduced 
appetite, or another underlying disease. Behavioral and psychological symptoms 
are common also in the initial phases of the dementia disorder and should thus be 
considered throughout the disease.

 Co-morbidities

As already discussed, co-morbidities are common in patients with dementia. 
Therefore, assessing for these and when discovered, instituting appropriate treat-
ment should be a part of follow-up. Measurement of blood pressure and weighing 
the patient, and physical and neurological examination are bedside approaches that 
are important. Moreover, asking the patient and caregiver about specific symptoms 
is also important such as pain, symptoms of (recurrent) infection, sensory impair-
ment, dental and gum disease, etc., should also be done. Ordering ancillary investi-
gations should be considered (e.g., analysis of blood). In many instances, 
co-morbidities such as vascular risk factors and pain may be treated according to 
guidelines for patients without cognitive impairment, but due consideration with 
regard to compliance and anticholinergic effects are important.

 Review of Pharmacological Treatment

Review of pharmacological treatment should also be done at each follow-up as 
potentially inappropriate prescriptions, polypharmacy, and lower threshold for 
developing unwanted side effects are common in patients with dementia. We refer 
to Chap. 6 for further information on the matter.
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 Alcohol and Other Substance Abuse

A substantial number of patients with dementia will have an ongoing alcohol or 
other substance abuse at the time of diagnosis. It may be that lifelong alcohol abuse 
is the main cause of the dementia [8], sometimes as a consequence of Wernicke’s 
encephalopathy. Treatment of the addiction may be complicated by the dementia 
but should be encouraged as patients with cognitive impairment are likely to be 
more adversely affected by alcohol than others resulting in cognitive worsening, 
falls, etc. Starting treatment with disulfiram in patients with dementia will in many 
instances be inappropriate due to the risk of forgetting, and accidentally ingesting 
alcohol. Another concern in patients with alcohol abuse is malnourishment leading 
to vitamin deficiency. Therefore, starting vitamin supplements such as thiamine 
and B12 vitamin should be considered. It should be highlighted that it is not alco-
hol that causes the vitamin deficiency, but rather that is takes the place of other 
sources of nutrients. Therefore, conditions such as Wernicke’s encephalopathy 
may also arise in patients with dementia and no alcohol abuse where the malnutri-
tion results due to other causes. Patients with dementia may also receive medica-
tions with a potential for abuse such as benzodiazepines and morphine, and it may 
be relevant to try and wean off patients if treatment with the medications is not 
indicated.

 Assessment of Competency, Driving, and Other Legal Issues

Assessment of competency is an important aspect of dementia care but may some-
times be neglected by physicians as it is often not straight forward. Competency 
may be viewed as a process with four core features [9]: (1) understanding (i.e., the 
ability to comprehend information relevant to a decision), (2) appreciation (i.e., the 
ability to apply that information to one’s own situation); (3) reasoning (i.e., the abil-
ity to evaluate the potential consequences of one’s own decisions); and (4) expres-
sion of choice (i.e., the ability to communicate one’s own choices). Clinical 
competency may be evaluated by specific interviews, vignette methods, neuropsy-
chological tests, but also by general clinical judgement. It is important to keep in 
mind that competency is not necessarily compromised in patients with dementia, 
but as the disease progresses, it becomes more likely that it will become compro-
mised. Competency is also dependent on the situation and may be compromised in 
some situations and not in others depending on, e.g., the complexity of the situation.

An important part of preparing for the future for patients with dementia and their 
caregivers will include legal matters. Legal issues and possibilities will differ across 
countries but may include legal wills, and advance directories which may govern 
how the patient’s future life should be organized when the patient will not be able to 
express his or her wishes. The physician may stimulate the patient to consider these 
issues and may also be involved in some legal procedures, e.g. to judge whether the 
patient has preserved capacity. The regulations governing driving in dementia will 
also differ across countries but may involve the physician. The physician may be 
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tasked with evaluating whether patients with dementia may have retained abilities 
for driving. In patients with advanced dementia with severe cognitive impairment 
and impairment of activities of daily living it will often be straight forward to make 
an accurate assessment. However, in mild cognitive impairment and mild dementia, 
it becomes more difficult. There are several reasons for this. Firstly, mapping cogni-
tive abilities to driving abilities is complex. Secondly, impairments of specific cog-
nitive domains may have disproportionate impact on driving ability thereby 
short-circuiting the relationship between the level of cognitive impairment and driv-
ing abilities. For example, although most patients with mild cognitive impairment 
are likely to be able to drive safely, impairment in, e.g., visuospatial abilities or 
mental speed may severely impact driving abilities but not lead to impairment in 
activities of daily living. Thirdly, other factors such as behavioral changes or other 
disabilities may also play a role in the ability to drive. A number of off-road 
approaches have been tested for the assessment of driving abilities in patients with 
cognitive impairment such as virtual reality, measurement of reaction time, and 
neuropsychological assessment and may be a part of the assessment of driving abili-
ties [10–12].

The reason for assessing driving abilities in patients with dementia is to avoid 
traffic accidents caused by the cognitive impairment of patients with dementia. 
Given this aspect, it may seem most reasonable to “err on the side of safety” and 
have a very low threshold for imposing a driving ban. However, a number of coun-
tering factors should be kept in mind. For example, for some patients driving is an 
important part of their identity, enables a higher degree of independence and mobil-
ity, and may be a prerequisite for living in rural areas where public transportation is 
limited or non-existent. Further, estimates of the risk of patients with dementia 
causing traffic accidents vary between studies and remain uncertain [13, 14]. While 
the aforementioned should not override a genuine concern for the driving abilities 
in a patient with dementia, it also constitutes arguments against a blanket driving 
ban for all patients with dementia.

 Ensuring Adequate Support, Information, and Counseling

This section of the chapter deals with important aspects of the care of patients with 
dementia. However, it is usually not aspects in which the physician will play a major 
role. Rather, it will often be supplied by primary care teams or similar services. 
Nevertheless, the physician should be knowledgeable about these aspects.

By definition, all patients with dementia will require some form of support in 
their life to maintain activities of daily living. In the early stages, the need for 
practical help and care may be minimal such as helpful reminders or help with 
medication. However, the need for information and counseling of the patient may 
be equally higher as the patient may be more capable to comprehend and has a 
larger need for information about the disease, prognosis, treatment, and legal 
decisions. This should be readily available optimally both in terms of information 
delivered at consultations but also as written information. As the dementia 
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progresses, the need for care will usually increase and most patients will need 
24-h care at some stage which may be in a care home or similar facility. For 
patients with family or other networks, care may be delivered by a family member 
or friend, but often in the advanced stages, formal care becomes inevitable. The 
transitional phase when the patient moves out of their old home to a new one is, 
as with the delivery of the diagnosis, often a difficult one which may evoke feel-
ings of sorrow, sadness, anger, feelings of uncertainty and hopelessness for both 
caregivers and patients. Caregivers which may have been instrumental in the 
move, may also feel doubt, guilt (e.g., at feeling relieved) and uncertainty in the 
decision. Patients may feel betrayed by their loved ones. It is important to counsel 
the patient and caregiver that these emotions are common and that as written 
above, most patients with dementia will at some point require 24-h care which 
cannot be delivered at home. Explaining that the new living arrangements may 
also give opportunities to spend time on those activities that give pleasure and joy, 
may help to give hope. The need for counseling does not decline, but focus may 
shift from the patient to informing the caregiver.

 Organization of Medical Follow-Up in Patients with Dementia

How medical follow-up is organized is likely to vary greatly across regions and 
countries [15], due to differences in availability of resources and organization of the 
general health care system as well as other factors. Optimally, follow-up should be 
preplanned as patients with dementia may not seek out medical attention. Follow-up 
in a multiprofessional setting such as a memory clinic would be ideal but is not 
realistic in most countries (if any). Indeed, for some patients being followed by their 
general practitioner with easy access to dementia experts may safeguard a fully 
acceptable level of medical management.

 Conclusion

A cure for the underlying disease which causes dementia, is not available for most 
patient, but managing symptoms and co-morbidities is, and should be ensured by 
regular and preplanned follow-up with a physician. This will help to overcome 
some of the barriers for patients with dementia in receiving the adequate diagnostic 
and treatment opportunities which may present itself. In this chapter we have out-
lined which elements the physician should consider when seeing patients with 
dementia for follow-up. This includes addressing comorbidities such as vascular 
risk factors and epilepsy, information to the patient and caregiver, and legal matters. 
The caregiver will in most instances play an important role in this process as the 
informant, coordinator, and ambassador for the patient. Lastly, the physician should 
be mindful of caregiver burden and stress.
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