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here has been a great increase in interest
in the clinical assessment of dementia
and in particular in the early diagnosis
of dementia in the last few years. We present a
method for assessment of patients with cognitive problems based on our experience in the
Cambridge memory clinic and teaching on the
Cambridge Dementia Course. There have been
great advances in the use of neuroimaging and
other biomarkers in the diagnosis of dementia but
the diagnosis of dementia remains a clinical one
based on the clinical assessment of the patient.
Assessing cognitive function requires 4 stages:
1. History from the patient
2. History from a reliable informant (usually taken
separately)
3. Physical examination of the patient
4. Cognitive examination of the patient
In reality, there is always some mixing up of these
stages. The detail and responses to questions in
the patient’s history provides an informal assessment of their memory. Language problems often
become apparent as the patient speaks.
1. History from the patient
Because many patients with dementia have
reduced insight, it is often difficult to establish
the usual features of a neurological history such
as the onset of problems and progression, and the
informant interview is often more informative.
Important parts of the history include:
- A brief autobiographical sketch, including
maximum educational achievement and work
history, provides an estimate of their premorbid
cognitive abilities. This knowledge is helpful
in tailoring subsequent autobiographical interview for assessing their episodic memory.
- Past medical and psychiatric history may provide
useful information. For instance, if the patient
has atherosclerosis or major psychiatric disease
this influences the differential diagnosis.
- Many medications prescribed for the elderly
including beta blockers, sodium valproate, and
amitriptyline can cause cognitive problems
which are often reversible.
- Alcohol consumption is sometimes minimalised
or hidden.
- A family history of dementia will be common in
any individual coming from a long-lived pedigree but a history of onset of Alzheimer’s disease
(AD) at an age younger than 60 years or behavioural variant Frontotemporal dementia (FTD) in
a first degree relative is likely to be significant.
2. History from an informant
The importance of the informant’s account
cannot be over emphasised, not only due to the
effect of possible cognitive impairment on the
patient’s recollection of the relevant parts of the

history but also on their insight into their current
problems. Often organic cognitive problems are
suspected when the patient’s relative is more
concerned, whereas a worried patient and a less
concerned informant would normally be associated with “worried well” patients. Self-repetition
and repeated questioning are the hallmarks of the
episodic memory impairment seen in AD. Tactless
remarks, loss of empathy, and sweet tooth are
features commonly volunteered by the relatives
of behavioural FTD sufferers. Features of REM
sleep behavior disorders are frequently noticed
by partners of patients with dementia with Lewy
body (DLB).
3. Physical Examination
Routine physical examination is normal in most
patients presenting with dementia. There are sometimes important signs. Some such as papilloedema
or a visual field defect will change the differential
diagnosis dramatically making a cerebral tumour
much more likely. More often in a memory clinic,
parkinsonian features will support a diagnosis of
dementia with Lewy Body, an apraxic gait would
suggest a vascular or mixed dementia, supranuclear gaze palsy would suggest progressive supranuclear palsy or a related condition or a cortical
sensory loss would suggest corticobasal syndrome.
Some unconventional signs can be helpful: the
“Head turn sign” is a useful feature seen in organic
amnesia and denotes the patient’s reliance on their
partner during consultation. Patients with visuospatial problems or “truncal” apraxia may have difficulty navigating to their seat and sit on it askew.
4. Cognitive Examination
4.1. Short Cognitive Tests (SCTs)
Over the years, many SCTs have been developed.
It is crucial to remember that they are aids to
the examination of the patient, not diagnostic
tests. If time is no object then the Addenbrooke’s
Cognitive Examination version 3 (ACE-III) allows
a relatively full assessment of the patient and is
the test of choice in most memory clinics. The
Mini mental state examination (MMSE), despite
its many limitations, remains popular but is now
restricted by copyright. The Montreal Cognitive
Assessment (MoCA) and Test Your Memory (TYM)
are more recent innovations which have clear
advantages over the MMSE and are quicker to
administer than the ACE-III. These are all multi-domain tests which assess several cognitive skills.
Other tests such as abbreviated mental test score
(AMTS) and GP assessment of cognition (GPcog)
are much more limited in scope and whilst widely
recommended, are too brief to allow a proper
assessment of a patient’s cognition. There is no one
test that is universally appropriate for all settings
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Table 1: Popular global cognitive assessment tools
Test

Description (cut-off point for
dementia)

Advantage

Disadvantage

AMTS1

Brief 10 item assessment tool
(6-8/10)

Short screening tool for
identification of cognitive problems,
easy to use on general medical
wards and in primary care setting

Insufficient for more detailed
assessment of cognition

MMSE2

Scored out of 30, The most widely
used cognitive assessment tool
(24/30)

Widely recognised test, objective
scoring criteria, brief

Over reliance on verbal
cognitive function, not able to
detect cognitive impairment
in non-Alzheimer dementia,
not sensitive to mild cognitive
impairment, copy right restrictions
apply

MOCA3

Scored out of 30, aimed at detection Relatively comprehensive albeit
of MCI, takes about 10 minutes to
brief assessment tool, not biased
complete (26/30)
towards particular cognitive domain

Not suitable for patients at the
more advanced stages of dementia

TYM4

Scored out of 50, can be selfadministered

Sensitive tool for detection of
Alzheimer’s disease, clear margin
between the scores of patients and
controls, freely available

Not suitable for detection of MCI

ACE5

Scored out of 100, ACE-III is the
most recent version of the test
(82-88/100)

Robust validation in various
neurodegenerative conditions,
appropriate for longitudinal studies,
sensitive to subtle cognitive
impairment and diagnosis of less
common forms of dementia

Not particularly sensitive to
behavioural impairments and
executive dysfunction

CERAD-NP

Comprising 6 tests: MMSE, VF, BNT,
VLM, CP, WLR, WLR-c

Good combination of tests
to detect AD and MCI with
pathologically confirmed disease in
the studied subjects

Insensitive to executive function
deficits and behavioural impairment,
not accessible free of charge,
variable scoring systems with no
universally agreed total score

DRS-26

Comprising 24 subtests in five
categories of attention, memory,
conceptualisation, construction,
initiation/perseveration; maximum
score 144

Varied combination of tests to
assess different cognitive domains

Time consuming, not suitable for
assessments with time constraint

ADAS-Cog7

Consists of 11 tasks measuring the
disturbances of memory, language,
praxis, attention and other cognitive
abilities

Widely used in clinical trials

Not useful in non-Alzheimer’s
dementia, subjective scoring with no
quantitative criteria

CDR8

Numeric scale used to quantify the
severity of symptoms of dementia
(0: none, 3: severe) based on the
clinicians assessment of 6 cognitive
domains

Provides a global measure for the
degree of cognitive impairment,
good inter-rater agreement
demonstrated in previous studies of
AD patients

Time consuming to conduct
the assessment, insensitive to
longitudinal change, utility for
non-Alzheimer’s dementia is not
established

Bristol activities of daily living scale9

Carer filled assessment, 20 items
covering common aspects of daily
life

Provides a dementia specific
measure of functional impairment,
sensitive to longitudinal change

Not suitable for patients at the early
stages of dementia

Functional scales

Abbreviations: AD: Alzheimer’s disease, MCI: minimal cognitive impairment, AMTS: abbreviated mental test score; MMSE: mini mental state examination; MOCA: the Montreal cognitive
assessment; TYM: test your memory, ACE-R: Addenbrooke’s cognitive examination-revised, CERAD-NP: consortium to establish a registry for Alzheimer disease-neuropsychological battery,
VF: verbal fluency, BNT: modified Boston naming Test, WLM: word list memory, WLR: word list recall, WLRc: word list recognition, CP: constructional praxis, CR: constructional recall, DRS:
dementia rating scale-second version; ADAS-cog: Alzheimer’s disease assessment scale-cognitive subscale, CDR: clinical dementia rating
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and even for each given situation, different
tools have their own weaknesses and benefits.
Table one provides a summary of the most
popular assessment tools and their main pros
and cons.
The combination of an experienced clinician’s assessment and a poor score on a short
cognitive test is usually sufficient to diagnose
dementia. Some patients, however, need a
more thorough assessment.
4.2. Problem oriented cognitive
assessment
The symptoms mentioned by the patients or
their informants during history taking provide
diagnostic clues. It is worth remembering that
symptomatology in this context has anatomical but not pathological importance as symptoms reflect the involved areas of the brain as
opposed to the presumed pathology affecting
those areas.
4.2.1. Attention and orientation:
Preserved attention and orientation is a
prerequisite for normal cognitive function and impaired orientation is a hallmark of delirium.
– 4.2.1.1 Orientation: Time and place
orientation are useful clinically; in AD
orientation for time is lost before orientation to place. Time orientation should
be assessed by asking questions about
date, time of the day, day of the week,
month of the year, season, and year.
Orientation to place can be tested by
asking the names of the hospital, ward,
town, or home address.
– 4.2.1.2 Attention can be tested by spelling
a 5 letter word such as “world” backwards,
forward and backward digit span, serial 7s,
and recitation of the months of the year
or the days of the week in reverse order.
In aphasic patients one should opt for less
language specific tests such as digit span.
Normal forward digit span is considered 6
+/-1 and backward digit span is normally
one less than forward.
4.2.2. Declarative memory: This is divided
into episodic and semantic memory.
– 4.2.2.1. Episodic memory: Loss of
episodic memory is a cardinal feature
of AD. The history provides a valuable test of episodic memory; patients
are often unable to provide the details
of their past medical problems such
as dates of operations, etc. Informal
autobiographical interview in context
of history taking is another effective
way of exposing memory lapses. By
asking patients questions about life
events in both recent and remote past,
one can expose memory deficits that
may surprise relatives. Patients are often
unable to recall recent important news,
destination of holidays, or comment

on their favourite soap operas. Other
complaints such as forgetting appointments or needing shopping lists may
reflect poor attention rather than poor
memory and are less discriminatory.
– 4.2.2.2 Semantic memory: This is
the part of memory that comprises
our knowledge about the surrounding
world that is not necessarily linked to
life events. Conditions such as semantic
dementia and some forms of limbic
encephalitis involve the anterior
temporal lobes and selectively involve
semantic memory. Patients who suffer
from semantic memory deficits speak
fluently and an initial impression can be
of normal speech. Semantic paraphasias may provide a diagnostic clue.
Asking the patient to repeat a word
and then to define it is one way to
expose semantic impairments. Patients
with semantic dementia have no problems in repeating but are unable to
define words like caterpillar, barrister or
xylophone. Semantic dementia should
be suspected when the patient scores
very poorly on naming line drawings or
mispronounces irregular words such as
pint and dough (surface dyslexia).
4.2.3 Language
Assessment of language starts from
the first moments of the consultation. By listening to the patient whilst
they provide the history, a trained ear
can detect a number of impairments
including phonological errors, grammatical mistakes, anomia, and speech
abnormalities such as dysarthria and
apraxia of speech. Some patients will
have an abnormal rhythm of speech
(dysprody). Many of these impairments
are best appreciated by listening to
the patients’ connected speech during
an informal interview. A more formal
approach complements the informal
listening. Language assessment should
include testing reading and writing.
– 4.2.3.1. Anomia is a hallmark of aphasia.
Anomia or “word finding difficulty” can
easily be assessed objectively by asking
the patients to name common objects in
the consultation room or at their bedside.
A watch is a useful aid as it contains
components of varied word frequency,
therefore difficulty, such as hands,
winder, strap, buckle, etc. to expose more
subtle anomia. Anomia is non-specific
and needs further assessment.
– 4.2.3.2. Comprehension difficulty can
be due to a number of factors. Single
word comprehension difficulty is a relatively uncommon cause and can be
assessed by asking patients to point
to objects by either their names or
description. Syntactic problems can be

identified by asking patients questions
put in a syntactically complex structure
eg “touch your left ear when I hold up
3 fingers”.
– 4.2.3.3. Impaired repetition can be
either at single word level or a problem
with sentence repetition. Isolated
sentence repetition problems would
normally suggest an impairment of the
phonological loop component of the
working memory. Single word repetition difficulty is usually due to problems with articulation in context of
either dysarthria or apraxia of speech.
Differentiating speech apraxia from
aphasia can be difficult and often
debatable.
4.2.4. Visuospatial impairment
Visuospatial impairment can be
suspected by seeing the patient missing
the chair whilst trying to sit or struggling
to find their way out of the consultation
room. Features in the history such as
minor road accidents or parking problems may imply problems with spatial
judgement.
– 4.2.4.1. Visual neglect can be noticed
in patients who do not comb one half
of their hair or do not shave half of their
face. Neglect can be tested by asking
the patients to bisect a line or copy
a double–headed daisy. Hemi-neglect
implies damage to the contra-lateral
parietal lobe. Simultagnosia is another
feature of non-dominant parietal lobe
damage that can be detected in tasks
such as letter or shape cancellation
in which patients are asked to cancel
particular letters that are written in
different sizes and shapes.
– 4.2.4.2. Construction apraxia, despite
the terminology, is widely accepted as
a useful marker of visuospatial impairment. The most widely utilised way of
assessing this is by asking the patients to
copy relatively complex shapes such as
inter-locking pentagons or wired cubes.
Alternatively, by seeing the patients
drawing a clock face with hands pointing
at a particular time, one obtains valuable
information about their executive and
visuospatial function.
– 4.2.4.3. Prosopagnosia can be tested
by asking the patient to identify famous
faces either in a formal test or from
a celebrity magazine. It is an unusual
feature that suggests posterior, non-dominant or bilateral hemisphere disease.
4.2.5. Apraxia
Apraxia is the inability to execute motor
responses despite intact basic motor
functions. A number of different types
of apraxias have been described but it
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suffices to mention that presence of
apraxia would indicate damage to
the supplementary motor area and
should be tested by the following:
– 4.2.5.1. Orobuccal apraxia: ask
the patients to do a number of
well learnt actions such as blowing,
kissing, and yawning. Impairment in
these actions is commonly seen in
various types of aphasia.
– 4.2.5.2. Limb apraxia: ask the
patients to demonstrate how they
would stir sugar in a cup of coffee
or ask them to mime to various
gestures (both meaningful and
meaningless)
4.2.6. Executive function
Executive function which traditionally localises to the frontal lobes can
be tested in many different ways
for example: asking the patient to
estimate answers (How far is it from
Cambridge to London?) or interpret
proverbs. The value of such tests in
localising problems is debatable,
careful observation of the patient’s
behaviour is usually more valuable.
Conclusion
The clinical assessment of a patient with
dementia can be divided into 4 stages.
The assessment requires time and some
expertise and is aided by the use of short
cognitive tests. A system to allow thorough assessment of patients is presented.
Investigations such as neuroimaging,
neuropsychological testing and cerebrospinal fluid testing should be determined
by the initial clinical assessment of the
patient.
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Neurobiology of Brain Disorders
Edited by: Michael J Zigmund, Joseph T Coyle and Lewis P Rowland. Published by: Academic Press.
ISBN: 9780123982704. Price: £91.00. Pages: 801.
Reviewed by: Dr Lakshmi Kottidi Navakoti, Specialist Trainee in Old Age Psychiatry, Mersey Deanery, UK.

This is a textbook aimed at
scientists, students, post
doctoral and research fellows
in neurology, neurobiology
and psychiatry. Notably,
the royalties earned from its
sales are to be spent on the
noble cause of making the
book available, free of cost,
to trainees in the developing
world.
The book throws light
on the often mysterious
biological basis of neurological and psychiatric disorders. It has a very detailed list of the contributors
and extensive cross referencing to published
research in peer reviewed journals. The preface
contains an impressive world history of the
sciences of psychiatry and neurology.
Treating neurological and psychiatric disorders
is a very complex task. This book very clearly
explains the interface between neurobiology and
disorders of the brain, as important for formulating diagnoses and treatments.
All the chapters of this book are colour coded
and the topics are complemented with tables, illustrations, photographs, slides, radiological images
and statistics. The sections are well written in
easy to understand language catering for readers
at various career grades. The topics are well
presented, starting from basics and progressing
to recent advances. At the end of every chapter,
attention is given to unanswered questions in the
field, identifying further research challenges.
In Psychiatry, there are chapters on developmental disorders such as ADHD, autistic spectrum
disorder, Rett syndrome, diseases of higher function, stress, addictions, sleep disorders, post-traumatic stress disorder, obsessive-compulsive
disorder, schizophrenia, depression and suicide.
As a psychiatrist, I would like to reflect on
the chapter on pain, as I see many patients
with relapses in their psychiatric illness when
their pain is not well controlled. Pain may be a
neurological condition but in general is seen as
a symptom rather than a disease in itself. Pain

is a subjective phenomenon, and
this further complicates its treatment. It is extremely important
to all branches of medicine, not
to mention the patients, that pain
is understood better and treated
more effectively.
From the neurology point of
view, myasthenia gravis, muscular
dystrophy, spinal cord injury,
traumatic brain disease, epilepsy,
Parkinson’s disease, Alzheimer’s
disease, Huntington’s disease,
stroke, prion disease, multiple
sclerosis and amyotrophic lateral
sclerosis are included in this book. Chapters on
infectious and immune mediated diseases of
the nervous system (and pain) are additional
attractions.
I am pretty sure that my neurologist colleagues
will be very interested to know the key role of
the brain in response to stress, which may be
a psychiatric illness. The brain is the key organ
of the stress response as it assesses stressful
stimuli, and determines the behavioural and
physiological response to stress. The chapter on
stress gives a compelling account of the neuroanatomical changes occurring in brain structures,
especially in hippocampus and amygdala, and
physiological responses in cortisol metabolism,
as a consequence of stress. An understanding
of the organic processes of the brain that occur
with stress provides a basis for pharmacotherapy
and non-pharmacological treatment in stress
disorder, in particular the insight that depression
and anxiety disorders may be seen as a loss of
resilience and that this has a bearing on neural
plasticity.
Analysis of the burden of neurological disease,
the ethical basis of neuroscience, the role of stress
in health and health disparities among different
races are further, somewhat unexpected, highlights of the book.
This is more of a reference book than a readthrough. It is recommended especially for an
approach that encompasses the scientific basis of
brain medicine in the widest sense.

Ketogenic Dietary Therapies
Matthew’s Friends, the UK Ketogenic Dietary Therapies charity, recently
attended the 31st International Epilepsy Congress in Istanbul, Turkey, 6-9th
September 2015. Their breakfast symposium, entitled Ketogenic Dietary
Therapies – from Infancy to Adulthood, brought together a distinguished
panel of speakers including Professor Helen Cross OBE (UK), Professor
Eric Kossoff (Johns Hopkins USA) and Professor Ingrid Scheffer (Australia).
The busy session covered efficacy, when and to whom to prescribe the
Ketogenic diet (KD), which epilepsy syndromes best respond, treatment for
adults and providing KD in limited resource regions. Emma Williams MBE,

CEO of Matthew’s Friends organisation, closed the meeting, speaking of
the importance of support for the KD family and a brief overview of the
charity’s mission. Members of the International League Against Epilepsy
Dietary Taskforce, chaired by Professor Kossoff and including Emma
Williams as well as members from India, Germany and South Korea, met to
further discuss KD projects worldwide.

www.matthewsfriends.org
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