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Abstract

Background

Stroke is the foremost medical condition responsible for acquired disability and
dependency. The initial psychological and physical deficits should arguably be
identified early to allow interventions to be put in place if potential long-term

sequelae are to be minimised.

Physical impairments within stroke cohorts have been extensively researched and
reported. We have access to numerous scales that describe general physical
functioning during daily activities and its effects on independence and quality of
life. Deficits in movement are easily identified and attributes of physical
movements can be associated with such obvious measurement terms as strength,
speed, co-ordination and task completion. As these attributes can be graded, it is
simple to compare patients over time, within stroke cohorts and against the general
population: controlled studies are straightforward, even if natural biological

variation demands large samples.

However, though physical impacts on a patient may be easily observed and
measured, corresponding deficits in cognition and mood are less easily detected
and quantified. Psychological problems are common within stroke populations, and
exert both short and long term effects throughout all stages of rehabilitation.
Despite our awareness of the potentially critical effects of psychological factors on
patient outcome, there is a dearth of high quality research in this area. Although
many cognitive and mood assessments are available, including some that were
developed specifically for use in stroke, these are neither regularly administered
nor have been convincingly shown to be accurate and reliable in identifying specific
deficits. Thus, it is understandable that research available to us that describes
prevalence and effects of cognitive and mood problems post-stroke is sparse in

comparison to our knowledge of physical deficits.



Methodology

In order to begin to understand the effects that cognition and mood have on patient
outcome post-stroke, a way of identifying prominent issues is required. Knowing
that their effects can have both short and long term impact, reliable screening
beginning early after stroke onset could offer opportunities to improve patient

outcome through early implementation of interventions.

Before an appropriate screening tool can be selected, evidence is required to
support its feasibility and accuracy within acute stroke cohorts. In this thesis, |
investigate cognitive and mood-screening assessments in stroke, across a series of

linked projects.

| carried out a review of the current research and | surveyed stroke units to identify
which cognitive and mood assessments are commonly implemented. | collated and
offer synthesis of the published data on accuracy of cognitive assessment
instruments. | used these results to inform a diagnostic test accuracy study,
examining selected measures that are commonly used in UK practice to screen for
cognitive and mood problems. Based on these results, | designed (and was awarded
grant funding for) a clinical study to assess test properties of cognitive and mood
screening instruments in a rehabilitation setting and to describe potential obstacles

affecting patient assessment.

Findings

There is heterogeneity in the choice of cognitive and mood tests employed across
research and clinical practice. There was some overlap in assessment choice within
these domains but no clear consensus on a preferred assessment tool. This is in
part explained by the substantial number of tests available, it is telling that the
most popular assessments accounted for only a fraction of the tool assessments
employed. My literature based work also points to a relative lack of published

science employing a cognitive or mood assessment tool.
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My review of diagnostic test accuracy found that properties of cognitive tools
commonly used in practice and research (Folstein’s Mini Mental State Examination:
MMSE, the Montreal Cognitive Assessment: MoCA, the Addenbrookes’ Cognitive
Examination Revised: ACE-R and the Cambridge Cognitive Examination revised: R-
CAMCOG) were susceptible to changing populations and purpose of assessment, with
test properties differing when screening tools are used in acute and chronic stage of
stroke. Depending on the cut-offs that are used to define “screen positive” cases,
these tools would have varying ability to identify multi=domain cognitive
impairment or dementia. Generally when applying standard (i.e. the traditional
cut-off described for test use in an unselected population) cut-offs, sensitivity was
good but specificity was low. Specificity could be improved when the cut-offs were
altered while maintaining reasonable sensitivity and this suggests that screen
positive thresholds may need to be altered to suit a stroke population The need for
lowering our standard cut-offs suggests that there may be factors present in typical
acute stroke patients which affect assessment accuracy compared to the

populations and purpose for which these scales have been developed.

Using the MOCA in the acute setting of my clinical study, confirmed that stroke
cohorts require altered cut-offs to improve accuracy in cognitive impairment
detection. A stroke cognitive assessment that can be derived from a standard
neurological examination *the Cog4) has been described. Cross sectional
comparison of MoCA and Cog 4 suggest that Cog4 has questionable validity and
stroke specific cognitive measures are required since scores derived from other
types of measures are not necessarily testing the most appropriate domains for
stroke deficits.

A lack of published data on cognitive and mood screening in the first days post-
stroke suggested that describing the feasibility of assessing stroke patients in an
acute setting would be a useful topic for research. My subsequent clinical study
incorporated verbal and non-verbal assessments for mood and the MOCA. As well as
usual test accuracy outcomes | considered feasibility issues such as proportion of
patients suitable for initial approach, acceptance of assessment, prevalence of

common stroke related impairments that mandate assistance or cause difficulty in
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completing assessments, or that preclude assessment altogether. A moderate
proportion of patients who were approached declined to take part and several
others required external assistance to complete the assessments. Shorter, less
cognitively demanding assessments required less assistance and appeared to offer
higher accuracy for predicting mood problems at follow-up. These results suggest
that delaying cognitive and mood assessments until later during the post-stroke

period may reduce the interference from acute stroke deficits.

The final piece of work generated from my PhD studies, and that is ongoing,
continues the theme of feasibility of cognitive and mood assessments. Cognitive
and mood assessments are performed in stroke rehabilitation centres. The
rehabilitation setting was chosen, as it will include varying patterns of physical and
cognitive impairment. By comparing brief assessments and more lengthy measures
of cognition, | hope to identify the most appropriate testing scheme that minimises
patient burden. As part of this work | will describe the impact of stroke deficits on

assessment and quantification of the patient’s psychological capabilities.

Conclusions

In conclusion, these studies have demonstrated a lack of guidance and of protocols
for cognitive and mood assessment post-stroke. The evident heterogeneity in
choices of assessment in research and usual practice indicated a need for evidence
based accuracy studies. In conducting these | found that usual measures are
susceptible to the population, timing, and cut-off used to define test positive cases,
together indicating undesirable sources of variation. Transient stroke-related
problems may lead to overestimation of persistent impairments. Although acute
screening of cognition and mood would be possible, such screening may not be
widely acceptable to patients and would require a high level of assistance from
health professionals. Acute screening should only be performed if there are
potential benefits that could impact on the patient from identification of cognitive
or mood problems at this early stage. With the transient changes in cognition and
mood that the majority of stroke survivors experience, screening is best left until

later in the patient journey. However, there may still be potential feasibility issues
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of administration and assessment completion during later stages. Therefore, |

suggest that studies that investigate what assessments are feasibly administered to
stroke patients in later stages are required. This will inform future trial
recruitment for complete data requirements as well as provide clearer picture of

stroke survivors’ affected cognitive domains and or mood problems.
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Chapter 1 Introduction

1.1. Epidemiology of stroke and stroke related disability

Stroke is the second highest cause of death in the developed world (10% of
deaths)(1), and the main cause of adult disabilities in Europe and the USA(2). Each
year, 15 million people worldwide have a stroke. Of these 5 million die and 5
million suffer lasting impairment.(1) Frequency of ischaemic stroke ranges between
85-90% of all strokes versus 10-15% for haemorrhagic stroke (hospitalised and

community settings).(3-5)

In a community sample, 88% of stroke survivors had some form of motor deficit.(6)
It is estimated that six million Europeans are living with a stroke related
impairment(7). The greatest rate of functional recovery takes place by 3 to 6
months post-stroke. (6, 8) At least half of survivors experience significant functional
disability a year after their stroke(9). More motor deficits are present in stroke
survivors greater than 75 years old, but recovery is associated with stroke severity

and not age (6).

Common impairments are weakness in limbs (especially in the upper limb
77.4%)(10) with long term arm movement difficulties affecting 40%, sensation
changes about 80%, and visual disturbances around 66% (11). Other physical
problems include: incontinence (48.2%)(10)- 15% continuing to suffer with

incontinence at 1 year post-stroke.(11)

Haemorrhagic stroke patients have a higher incidence of severe headaches,
convulsions(4) as well as an (up to four times) increase in mortality in the first 3
months post-stroke(5), but lower incidence of paresis and sensory deficits than

ischaemic stroke survivors.(4)

Physical impairments are well described within the epidemiology of stroke but this

is not true for cognitive and mood impairments.



1.1.1. Post-stroke cognitive impairments

Cognitive and mood impairments are common after stroke affecting around one
third of survivors.(11-13) Cognitive domains commonly affected are: attention,
orientation, language and memory (14, 15) with a general cognitive impairment
profile of more pronounced deficits in executive function and attention processing

assessment.(16)

Stroke is a major risk factor for developing dementia, the risk increasing with age
from 15% at 60-69 years to 36% in those over 80 years; and it increases over time
with an incidence of 9-17% at 1 year to 33% by 5 years. However, 7-16% of survivors

had pre-stroke dementia that only becomes apparent post-stroke. (13, 17)

1.1.2. Mood impairments post-stroke

Prevalent mood problems are depression and anxiety.(18) Mood disorders post-
stroke, especially depression, are associated with previous strokes, social activity
decline and living alone. There are four main stroke related features that render
survivors susceptible to developing depression. These are: physical impairments
and fatigue which reduce involvement in activities; other medical problems which
can add to the stress independent of the stroke; experience of a stroke can lead to
a more negative way of thinking; cognitive impairments affecting the way in which
information is processed.(19) Post-stroke cognitive problems, however, are a main

risk factor, accounting for 42% of mood changes. (20, 21)

1.2. Nosology of post-stroke cognitive problems

Cognitive impairments post-stroke are integrated in nature and have overlapping
features; this poses difficulty for clinical assessment and to distinguish criteria for

classification.(22, 23) This had led to broad terminology being used to cover all



types of dysfunction. In an attempt to clarify the various cognitive problems that
can be seen post-stroke, | have provided definitions of the most common problems.
Figure 1-1 attempts to illustrate the various cognitive impairments found post

stroke and how they overlap.



.

Figure 1-1 Venn diagram of post-stroke cognitive complications

MCI= Mild Cognitive Impairment, VCI=Vascular Cognitive Impairment



1.2.1. Delirium

Delirium is a cause of cognitive impairment. It is defined as a “multifactorial
neuropsychiatric syndrome with numerous predisposing and precipitating
factors”.(24) In acute stroke patients this occurs within 13-48% compared to 10-25%

patients in general medical wards.(25)

The main difference between post-stroke delirium - when delirium is occurring
alone and not leading to further cognitive decline- and cognitive decline is that
delirium is temporary; however the strong links between vascular conditions and
the exacerbation these have on any pre-existing dysfunction makes this difficult to
distinguish from other common post-stroke cognitive impairments.(25, 26)
Furthermore, disruption from stroke leading to delirium has been associated with
long-term cognitive impairment. It is thought that delirium may increase the
neurodegenerative processes and thus have more than a temporary impact on

cognition.(27)

Delirium has three forms: hypoactive/hypoalert, hyperactive/hyperalert and a mix
of these syndromes.(28) Different symptoms are associated with each. Hypoactive
(most common post-stroke)(28) corresponds with: facial inexpression, motor
retardation, speech retardation, decreased reactions, perplexity and mental
slowness. In patients with hyperactive type delirium: increased and incoherent
talking (logorrhoea), aggression, motor hyperactivity, increased reactivity and
delusions are common.(29) Mixed delirium presents with a combination of

hypo/hyperactive symptoms or signs with no clear pattern described.(30, 31)

Delirium is not only associated with increased negative outcomes (including: poor
functional outcome, time in inpatient care, increased risk of mortality and medical
complications)(25, 32, 33) but can also be the beginning of developing/underlying

dementia(26) and cognitive decline(34, 35) in some patients.



1.2.2. Vascular cognitive impairment

Vascular Cognitive Impairment (VCI) is a term used to group the variety of cognitive
impairments that occur due to vascular abnormalities.(22) Common types of VCI
post-stroke include: Post-stroke cognitive impairment (any deficit in any cognitive
domain following a stroke)(36); post-stroke dementia (the development of any type
of dementia after having a stroke) including Alzheimer’s, multi-infarct and mixed
dementias (36); and vascular cognitive impairment with or without dementia
(cognitive decline in the context of any cranial vascular abnormalities).(37) The
level of cognitive impairment post-stroke varies between individuals, stroke type
and domains.(14, 17, 38) With severe impairments the risk for developing dementia

increases.

1.2.3. Mild cognitive impairment

Mild cognitive impairment (MCl) is a syndrome where “cognitive decline is greater
than expected for an individual’s age and education level but does not interfere
notably with activities of daily life”.(39) MCI can impair a variety of domains. (16,
40, 41) There are two subtypes that have been described: amnesic and non
amnesic(42). These are cognitive impairments that either affect or spare the
memory domain. Each of these subtypes can also affect a single or multiple
cognitive domains.(42) The criteria for diagnosis include: individual and others
noticing memory loss (in the presence of amnesic MCIl), no other area of cognitive
function with apparent impairment, able to be independent in daily activities, no
other medical condition that could be underlying memory loss, do not meet the

criteria for dementia. (43-45)

People who develop MCI are more likely to have cerebrovascular problems.(46)
Those with MCI are at risk of progressing in cognitive decline and developing
dementia. Annually, 9.6% progressed to dementia(47), between 8.1 and 8.3% to

Alzheimer’s Dementia (47, 48), 1.9% to vascular dementia(47) within clinical



settings (e.g. memory clinics). This decreased to 4.9%, 6.8% and 1.6% respectively

within community settings. (47)

1.2.4. Dementia

Dementia differs from MCI by dysfunction affecting several cognitive domains more

severely and impairs daily functioning reducing the individuals’ independence.(39)

Dementia prevalence within the population is high, which could be due to an aging
population, but the majority affected are in under-developed countries.(49) In
2005, 24.3 million were diagnosed with a form of dementia and this is expected to
double every 20 years.(50) Recent global estimates suggest an overall increase in
incidence. (49) However, there is some evidence suggesting that annual prevalence
may have begun to decrease within England and Wales.(51) This discrepancy could
be due to the improvement of early life education and health explanatory factors as

well as an aging population living longer.(49, 51)

Dementia contributes to 11.2% of disabilities in the over 60s.(52) The prevalence of
post-stroke dementia varies across different settings: around 30% in the community
and 6-32% in hospitals.(17) In patients who are experiencing their first stroke,
around 10% develop dementia with this increasing to one in three patients who

suffer from recurrent strokes.(53)

1.2.4.1. Pathology of dementia

There are many types of dementia, each with different characteristics and causes:
Alzheimer’s disease, vascular dementia, other degenerative cause dementia, mixed
dementia. The most common subtypes are Alzheimer’s disease (54% of all causes of

dementia) and vascular dementia (16%).(54)



Alzheimer’s disease dementia (AD) is characterised by the presence of plaques in
the brain.(55, 56) Research suggests that the presence of these causes irreversible

neurodegeneration.(57-60)

Vascular dementia brings about cognitive decline through the lack of blood flow
from the cerebral arteries.(61) Unlike AD, vascular dementia does not follow
specific neuroanatomical patterns(62). However, it is thought that cerebrovascular
ischemia may provoke the production of precursors (proteins that bring on

formation of plaques) of AD in the ischemic areas.(63)

1.2.4.2. Risk factors for dementia

The main independent risk factors for Alzheimer’s dementia are; apolipoprotein E
(ApoE), increasing age, sex (higher risk in females), smoking, diabetes mellitus,
vascular disease, hypertension, head trauma, low educational level and (in certain

parts of the world) exposure to chemicals such as fertilizers and pesticides. (61)

Risk factors for vascular dementia are; history of cerebrovascular disorders, stroke,
hypertension, diabetes, high levels of low-density lipoproteins, smoking, cerebral
white matter lesions, exposure to chemicals, alcohol and genetic diseases.(61, 63)
Although there are some differences in risk factors between Alzheimer’s and
vascular dementia, there is also a large level of overlap of risk factors that is

reflected in the similar pathology.(60,62)

There is also some evidence for a relationship between depression and development

of dementia but the underlying process is unclear. (64, 65)



1.3. Impact of cognition on stroke recovery

1.3.1. Cognitive impact on physical ability

Patients with attention or global cognitive deficits have more severe functional
disabilities than those with isolated memory impairments(66) and have a
significantly reduced ability to recover even when cognition itself does not feature
in the activity performance.(67) Furthermore, cognitive abilities on entering
rehabilitation services have a significant positive correlation to end of
rehabilitation functional outcome and are negatively correlated both with the
length of stay in services(68) and independent living.(14) Specifically, it is the
‘higher order’ cognitive abilities (comprehension, judgement, short term verbal
memory and abstract thinking) that generally seem to have a larger influence when
determining the length of stay in services, referral to outpatient therapies and use
of therapies at home post discharge.(69) There is also evidence that comprehension
levels impact on walking ability.(70) Attention deficits have also been found
negatively to affect performance of daily activities and social interactions.(71)

Problems with attention are also related to higher levels of accidents and falls.(72)

1.3.2. Domain differences and changes

1.3.2.1. Timing

Research has shown that various cognitive domains are affected depending on the
area of the cortex damaged and the time after the stroke.(15, 73, 74) At the acute
stage (<1 month) common areas affected are: executive function (particularly
speed and attention, 72%)(15); visuo-perception/construction and numerical ability,
affecting approximately 34-39%; 30-38% and 30%, respectively.(15, 74) Recognition

memory is the least affected area overall.(75)

Attention and speed of information processing are the most prominent
impairments. They affect performance in all other domains, which may give false

representations of the patient’s true capabilities. Under assessment time



constraints, 70% of patients have difficulties and this is reduced to 50% when timing

is no longer a factor.(75)

Post-stroke impairments, however, are not stable in severity or expression.
Patients between acute stage and 3 months post-stroke show significant
improvement across executive functions especially within: speed and attention
(number of patients with impairment halved); numerical ability and perception.(15)
Transient impairments are most prevalent in the first week post-stroke (39%)
compared with after this week (19%).(76) The dynamic nature of post stroke
impairments can be illustrated by visual and verbal memory impairments compared
to speed and attention. Generally visual and verbal memory are at a lower level of
severity than other impairments at the acute stage but unlike other deficits, they
do not improve over the first 3 months.(15) For speed and attention impairments
improve rapidly over the first few months post stroke are the most persistent; more
patients have impairment in this area after 3 months despite rapidly improving over
the first few months.(15)

There is some evidence of cognitive impairment stabilising from 3 months to at
least 2 years post-stroke: those that have no/some/vast impairment generally
maintain this level with few improving or declining.(73) This suggests that if we can
predict a patient’s stabilised outcome from screening or acute assessments, then a
patient’s long-term cognitive outcome could be identified and management
adapted during the acute stage. However, there is a lack of research into domain
impairment stabilisation thus our understanding of post-stroke impairments must

improve before this goal can be achieved.

1.3.2.2. Classification of impairment

As mentioned before, there is a lot of overlap between the subtypes of cognitive
impairment. Vascular cognitive impairment (VCl) and Vascular Dementia (VaD) both
affect the majority of cognitive domains (less impact on verbal retention).(77, 78)

Frequencies of impairment across domains (in descending order) include:
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information processing speed, praxis-gnosis, visual memory, mental flexibility,
abstraction, attention and visuo-construction. They are distinguished by severity
and level of impairment present within each population, measured using
neuropsychological batteries and other cognitive domain specific assessments. Key
distinguishing areas are attention and concentration. In order to classify patients
into impaired (VaD or VCI) and no cognitive impairment (NCI), domains including
abstraction, mental flexibility, processing speed and working memory are
compared. Using these domains 84% of patients can be correctly classified into
impaired (VaD and VCI) or NCI groups.(78) The important component that can
correctly distinguish 76.6% (of the VCI sub domain) of VaD patients is the severity of

concentration impairment. (78)

1.4. Impact of stroke on mood

1.4.1. Mood changes associated with stroke

Mood responses associated with stroke include anxiety(18), depression(79, 80),
emotionalism (unprovoked, unfitting and uncontrollable emotional response),
catastrophic reaction (inability to complete tasks or feeling inappropriately
pressured during a task) and indifference (characterised by apathy and a lack of
motivation).(81, 82) At the acute stage, post-stroke major depression is estimated
to occur in 25% of patients.(83) Studies show the prevalence of depression and
anxiety symptoms post-stroke is high(79) and negatively impacts on mortality and
recovery.(84-86) However, it is important to draw a distinction between depressive
or anxiety symptoms (found for example on a psychometric mood scale such as
HADS) and a clinical diagnosis of anxiety or depression. These are not the same and
arguably, some prevalence studies may over estimate the prevalence of depression

(the clinical syndrome) by conflating it with the presence of depressive symptoms.

In a recent systematic review of the incidence and prevalence of post-stroke mood
problems, pooled analysis suggested that at anytime post-stroke prevalence was

about 29% and was stable overall within ten years post-stroke. There was no
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significant difference found in prevalence across the various stages post-stroke: up
to one month 28%; one to six months 31%; six months to a year 33%; and over one
year 25%. Prevalence also was not significantly different depending on the setting.
Hospital and rehabilitation settings post-stroke each had a prevalence of 30% and
community settings only 22%. From pooled analysis, depression incidence post-
stroke within the first 5 years varied from 39% to 52%. There was significant
heterogeneity across study findings but this demonstrated the instability of

development and recovery from depression.(87)

Although poorly researched in comparison, anxiety is thought to occur between 4-
28%(88) and 3% for adjustment disorder.(89)

Pooled prevalence of any type of anxiety disorder after stroke is 20%. At the acute
stage anxiety prevalence is 20% versus 23% up to five months and 24% from six
months and after stroke. Like depression, there is a slight variation in prevalence
across different settings: 25% in hospitals, 21% in rehabilitation and 22% within the
community.(90) Compared to general hospital inpatients, mood disorders are higher
in stroke cohorts. (91, 92)

The most common types of anxiety disorders post-stroke are phobias and
generalised anxiety disorders. There is however, no significant difference in anxiety
prevalence between patients suffering from first ever stroke and recurrent
stroke. (90)

Another common symptom is fatigue. This is defined as “a sense of exhaustion,
lack of perceived energy or tiredness that is distinct from sadness or
weakness”.(93) This occurs in around 24% of stroke survivors at the acute stage
(within the first few weeks) post-stroke.(93) There is a lot of overlap between these
emotional responses, which increases the difficulty of distinguishing each affect in
terms of epidemiology and impact on recovery, in both the long and short term. (81,
94)
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1.4.1.1. Depression

There are predisposing factors that make stroke patients more susceptible to
developing depression and for it to be maintained at one year post-stroke. These
include a previous history of depression, prior strokes, impairment in
communication, low level of functional independence, perceived stress, low levels
of reasoning capability and a low level of internal locus of control (the belief that

the individual has control over what happens in life events). (20, 95-98)

Other factors that can predict post-stroke depression at any stage include: post-
stroke disability, pre-stroke history of depression, cognitive impairment, stroke

severity, anxiety and a lack of support from family or social circle.(87)

There is also some evidence that suggests that ischemic strokes in the left
hemisphere increase the possibility of depression with cognitive impairment, which

increases the persistence of the depression compared to depression alone.(99, 100)

Early neuroimaging studies suggested a relationship between stroke lesion location
and mood disorder. Subsequent reviews have found significant heterogeneity among
lesion study findings. Overall, there was no significant association between lesion
location and development of PSD in all type depression, major depression or various
depression types within the first month post stroke. (87, 101)

1.4.1.2. Emotionalism

Post-stroke Emotionalism (PSE) is characterised by an “increase in the frequency of
crying or laughing episodes” compared to the pre-stroke state of the patient. It is
characterised by having a sudden onset, with the emotions feeling like they are
beyond the patient’s control.(82) PSE has now been described as being on a
continuum with two main levels of severity. The first is pathological laughter and
crying (PLC). Brought about through emotionally nonspecific stimuli, it has no
effect on patients’ mood after the episode of laughter or crying. The patient does

however lose control of their facial expressions during an episode. The less severe
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end of the continuum is emotional lability (EL). Unlike PLC, this is triggered
through stimuli that have an emotional context. Feelings and expression are also
experienced as unexpected and uncontrollable. EL however, can affect the

patient’s mood after an episode.(102)

The prevalence of PSE in stroke survivors is between 10 and 20%. PSE has a large
overlap with post-stroke depression (PSD) with between 30-50% of PSE patients also
suffering from PSD.(103) The difference is that PSE is a ‘dysfunctional expression of
emotion’ and depression an ‘abnormal formulation of emotion’.(103) In addition
PSD has been shown to decrease over the first 3 months post-stroke and PSE
increases in prevalence.(104) Nevertheless, unlike PSD, PSE has some evidence that
significantly relates occurrence to lesion location. The evidence suggests that
microbleeds in the anterior and paramedian regions of the thalamus lead to a poor
thalamofrontal connection which is the route of the out of control feelings and
emotional symptoms.(105) As it is well known that executive functions (such as
emotional control) are mainly within the frontal regions of the cortex, PSE has been
found to correlate with microbleeds in the frontal cortex alongside executive
function impairment.(106, 107) This again supports the idea that emotional

problems likely have a strong association with cognitive impairments.

1.4.1.3. Anxiety

Post-stroke anxiety, like depression, is common in community dwelling stroke
survivors, especially in younger patients with a lower level of education.(108)
Around 30% of patients are in the borderline category (above normal range but
below cut-off for a problem) and 16% reported as having anxiety problems.(108)
There is a high level of co-morbidity between PSD and post-stroke anxiety
(PSA).(88) It is therefore difficult to distinguish the factors that put patients at risk
of anxiety alone. PSA is less well researched than PSD, but it is also known to
impact on quality of life(109) and engagement with rehabilitation.(110) Patients

debilitated by uncontrollable worry may avoid physical therapy sessions for fear of
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failure (due to setting themselves unrealistic goals)(111) and/or falling.(112) Fear

of stroke recurrence can be a further problem.(113)

However, some evidence has been found comparing characteristics of stroke
patients with various levels of worry and anxiety with and without depression. The
results suggest that unlike depression, anxiety is not as vulnerable to the patients’
background or stroke severity but the structures damaged by the stroke. These
tend to be more posterior than depression related lesion areas.(114) A common
anxiety disorder in stroke (Generalised Anxiety Disorder) has been found to be
associated with lesions in the right hemisphere and the left when co-morbid
hemisphere with depression.(115-117) However, as previously mentioned for PSD,
there are mixed findings in relation to mood disorders and lesion location. There
may be a significant relationship between anxiety and depression and the location
of the lesion. However, the heterogeneity within mood assessment methods,
research design and patient demographics suggests this relationship requires further
work to be established.(118)

1.4.1.4. Adjustment disorder

Stroke not only leads to disruptions in mood, it can also be difficult for stroke
survivors to accept and come to terms with the disabilities they have been left with
and how this now impacts on their way of living.(119) Adjustment is: “the process
of adaptation that occurs over time as the individual manages, learns from and
accommodates the multiple changes which have been precipitated by changed
circumstances in their lives”.(120) Adjustment disorder is defined by the DSM-1IV as
“marked distress that is in excess of what would be expected given the nature of
the stressor or by significant impairment in social or occupational functioning”(121)
It can be acute (symptoms resolving within 6 months of the stressful trigger) or
chronic (symptoms persisting past 6 months).(122) In an adult (non-stroke)
psychiatric population, occurrence is between 5 and 21%.(123) Depending on the
difficulties the patient encounters, the adjustment process has to be flexible,

especially in stroke survivors where there is a wide variety of severity and type of
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challenges to cope with.(119, 124) Stroke survivors with aphasia have described
obstacles such as: the impairment itself, how they feel, isolated from others,
inaccessibility to help and poor knowledge of their condition. The strategies in
which these are challenged include: new ways of communication, interacting and
sharing experiences with others in similar situations, help provided to make
interacting easier as well as information on their disability and how to feel more in
control.(125)

For stroke patients in general, there are four main themes that contribute to
adjustment. These are: personal attributes (determination, perseverance, positive
attitude, hopefulness and inner strength); adjustment strategies which are either
practical (adapting activities, relearning old skills, goal setting) or mental
(considering alternatives i.e. “what could have happened”); social support
combining practical, emotional or moral help; and environmental changes such as
structural modifications of home to accommodate for disability, provision of health

care either locally or directly to home.(124)

Before a patient adjusts to their new situation, coping strategies can either be
unhelpful or beneficial. Unhelpful or negatively orientated techniques include:
avoiding situat