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Abstract

Background: The Ministry of Health in Saudi Arabia estimates that there are at
least 20,000 strokes per year across the country (126/100,000) and approximately
half of those with stroke may develop cognitive dysfunction or mood disorders.
However, a review of the literature revealed that research in the area of post-stroke
cognitive dysfunction and mood disorders in the Kingdom of Saudi Arabia (KSA) is
severely lacking. Accordingly, these studies aimed to bridge the knowledge gap
with an emphasis on three central aspects. The first aim was to assess the
prevalence of post-stroke cognitive dysfunctions in the KSA population using
neuropsychological tests. The second aim was to assess the prevalence of post-
stroke mood disorders in the KSA using self-report scales. The third aim was to

evaluate the relationship between cognitive dysfunctions and mood disorders.

Method: Observational methods were used to collect descriptive information about
the prevalence of cognitive dysfunctions and mood disorders in the Saudi
population. Participants were recruited from three medical centres in the KSA: King
Abdulaziz Medical City, King Fahad Medical City, and Sultan Bin Abdulaziz
Humanitarian City. The target sample was age 18 years and above who were
diagnosed by neurologists with ischemic or haemorrhagic stroke according to CT-
scan results, and who were at least one month post first-ever stroke, and either
attending out-patient clinics or admitted to medical centre. Participants were
excluded from the study sample if they satisfied any the following conditions:

severe dementia; sever aphasia; chronic psychiatric or other concurrent



neurological disorders; a known history of alcohol or drug abuse; blindness or
deafness; participant non Saudi citizen; an inability to speak or understand Arabic;

or medically unstable.

Results: For the empirical investigation, 76 men and 24 women were recruited
(mean age 6053 + 11.26 vyears). Of these, 52% had deficits of
orientation/attention, 55% of memory, 36% of fluency, 46% of language, 26% of
visuospatial ability, 35.7% of visual neglect, 58.4% of visual-motor skills, 69% of
executive function, and 52% had overall cognitive impairment, 36% had anxiety
and 44% had depression after stroke. The results confirmed a strong relationship
between cognitive dysfunctions and mood disorders. However, from the regression
model, it was found that ‘literacy’ (literate vs. illiterate), ‘time since stroke’ (< 6 vs. 2
7 months), ‘fluency impairment and ‘memory impairment’ were significant
predictors of the severity of anxiety disorder after stroke. Similarly, ‘literacy’ (literate
vs. illiterate), ‘time since stroke’ (< 6 vs. = 7 months), ‘fluency impairment’, ‘memory
impairment’, ‘visuospatial ability impairment’ and ‘visual neglect’ were significant

predictors of the severity of depression after stroke.

Conclusion: Based on the sample of Saudi patients (h= 100), it can be concluded
that cognitive dysfunctions have an effect on the stroke patient's mood. The
severity of cognitive dysfunction is significantly related with mood disorders, in

particular depression disorder.
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Chapter One: Literature Review

1.1 Stroke
1.1.1 Definition of stroke

Although different definitions of stroke can be found in the literature, it is commonly
classified as a chronic and serious neurological disorder. Clinically, the effects of
stroke occur in the central nervous system, specifically in the brain (Wityk & Llinas,
2007). The World Health Organisation (WHO) defines stroke as “rapidly developing
clinical signs of focal or global disturbance of cerebral function, with symptoms
lasting more than 24 hours (unless interrupted by surgery or death), with no

apparent nonvascular cause” (Thomas, Stephen, & Colin, 2000, p.1).

1.1.2 Prevalence of stroke

Stroke is the second leading cause of death worldwide (Thomas et al., 2000). It is
estimated that stroke accounts for 5.7 million deaths worldwide annually, with over
75% of those deaths occurring in developing countries (Thomas et al., 2000). For
example, Cossi et al (2011) reported that the prevalence of stroke in the Republic
of Benin, West Africa, is 460/100,000. Other studies have reported comparable
figures for developing countries, such as rural Bolivia 174/100,000 (Nicoletti et al.,
2000), Argentina 868/100,000 (Melcon & Melcon, 2005), Columbia 170/100,000
(Centers for Disease Control and Prevention , 2005), Taiwan 249/100,000 (Lin, Lin,
Liu, Chen, & Chiu, 2007), and Iran 103/100,000 (Hosseini, Sobhani-Rad,

Ghandehari, & Benamer, 2010).
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Regarding the occurrence of stroke in the Kingdom of Saudi Arabia (KSA), Al
Rajeh and Awada (2002) stated that stroke is the most common severe
neurological disorder and is a leading cause of mortality or disability among adults.
It is estimated that the annual incidence rate is 20.000 strokes across the KSA (at
least 126/100,000). Despite a high prevalence of stroke in the country; it is
currently believed that health care programmes for stroke are insufficient in the

KSA (Al Khathaami et al., 2011).

In terms of the prevalence of stroke in western countries, Anderson, Arciniegas
and Filley, (2014) reported that stroke is the third most common cause of death or
disability in the United States. More than 750,000 new ischemic strokes occur each
year, and more that 4 million Americans are living with the residual effects of
stroke. In Canada, approximately 300,000 Canadians suffer the consequences of
stroke (Ramasubbu, 1999). In the United Kingdom, stroke is identified as a
significant cause of major disability (World Health Statistics, 2012). Approximately
152,000 people in the UK have a stroke each year (Stroke Association, 2016). A
large portion of incidents occur in people over age 65 years, however stroke can
affect people of all ages, including children (Stroke Association, 2016). The annual
cost of stroke care in the UK is estimated as £8.9 billion. This annual cost is
comprised of expenditure on diagnostic, therapeutic, financial and social services

(Saka, McGuire, & Wolfe, 2009).
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1.1.3 Types of stroke

The term stroke can be used broadly for explaining different conditions associated
with the involvement and destruction of different blood vessels supplying
nourishment to the brain, that is, either inside the skull or going into the brain
(Caplan, 2013). Medical literature highlights that clinicians have traditionally
distinguished between three types of stroke: ischemic, intracerebral haemorrhagic,

and subarachnoid haemorrhage.

e Ischemic strokes (infarction)

A report of the American Stroke Association, (2015) states that ischemic strokes
lead to approximately 87% of stroke conditions. They result from an obstruction
in a blood vessel supplying blood to the brain. Ischemic stroke occurs due to a
thrombus, referring to a blood clot that arises in a blood vessel that obstructs the
flow of blood in an artery transporting blood to different parts of the brain.
According to Alway and Cole (2009), cerebral thrombotic stroke is due to the
blood clot structures within an artery of the brain. During the process, an
embolus or an infarction is formed elsewhere in the body. The bloodstream
carries the embolus until it clogs an artery leading towards or in the brain,
resulting in the ischemic stroke. Patients with ischemic stroke face sudden
“onset of weakness, numbness, vision loss, diplopia, dysarthria, gait disorder,
vergito, aphasia or disturbed level of consciousness” (Alway & Cole, 2009, p. 2).
Ischemic stroke patients may also suffer loss of vision or loss of hearing; it is
extremely rare for such patients to experience a positive visual phenomenon

(Alway & Cole, 2009).
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Three types of infarctions or obstructions may be distinguished:

1.Thrombotic cerebral infarction occurs due to an atherosclerotic obstruction of
the large cervical and cerebral arteries.

2.Embolic cerebral infarction occurs due to an embolism in the cerebral arteries
coming from other parts of the arterial system, for example, from cardiac
lesions.

3.Lacunar cerebral infarctions are due to a local disease causing small deep
infarcts in small penetrating arteries, and are mainly related to chronic

hypertension (Truelsen, Thudium, & Grgnbaek, 2002).

Identifying the potential risk factors for ischemic stroke, Hankey (2006) states that
approximately 60-80% of patients suffering from ischemic stroke show the following
conditions or behaviours: *high blood pressure, high blood cholesterol, cigarette
smoking, carotid stenosis and diabetes mellitus (atherosclerotic ischemic stroke),
and atrialfibrillation and valvular heart disease (cardiogenic ischemic stroke)”

(Hankey, 2006, p. 2181).

e Intracerebral haemorrhagic (ICH) strokes

A second type of stroke, intracerebral haemorrhagic stroke (ICH), is the most
common type associated with death or major disability. According to Alway and
Cole (2009), intracerebral haemorrhage refers to the condition of bleeding within
the substance of the brain, especially in the ventricles. According to Zuccarello
(2015, p.1), “Ten percent of strokes are caused by ICH (approximately 70,000

new cases each year). ICH is twice as common as subarachnoid haemorrhage
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(SAH) and has a 40% risk of death”. It occurs due to bleeding from one of the
brain’s arteries into the brain tissue. ICH occurs more frequently in men than in
women. The medical severity of ICH can be seen from historical mortality rates:
in 1997, among an estimated 37,000 Americans, 25-35% who had ICH died
within one month, with approximately 50% of the deaths reported in the first two

days (Broderick et al., 1999).

Examining the risk factors associated with ICH, Magistris, Bazak, & Martin,
(2013) divide them into modifiable and non-modifiable risk factors. Modifiable
factors of ICH include “hypertension, anticoagulant therapy, thrombolytic
therapy, high alcohol intake, previous history of stroke, and illicit drug use
(particularly cocaine)”. Non-modifiable risk factors indicated “advanced age,
negroid ethnicity, cerebral amyloidosis, coagulopathies, vasculitis, arteriovenous
malformations (AVMs), and intracranial neoplasms” (Magistris et al., 2013, p.

16).

Although symptoms of ICH may be associated with headache, nausea, vomiting,
decreased consciousness, and elevated blood pressure, Magistris et al. (2013)
note that clinicians face difficulty in diagnosing ICH because many of its
symptoms are invisible. In contrast, ischemic stroke has more visible symptoms
such as syncope, coma, neck stiffness, seizure, diastolic blood pressure (BP) of

>110 mmHg, nausea, vomiting, and headache.

Early advancement of neurological deficits occur in ICH patients as a

consequence of ongoing bleeding and enlargement of the hematoma in the early

5



Chapter 1: Literature Review
stages (within the first few hours) (Broderick et al., 1999). For diagnosis of ICH,
computed tomography (CT) is a popular method, while clinical studies also
suggest the use of magnetic resonance imaging (MRI) due to its high level of

sensitivity and specificity (Sahni & Weinberger, 2007).

e Subarachnoid haemorrhage (SAH) strokes

Subarachnoid haemorrhage stroke occurs due to arterial bleeding into the space
between the two meninges, pia mater and arachnoidea (World Health
Organisation, 2006b). Subarachnoid haemorrhage stroke accounts for 5% of

strokes (Alway & Cole, 2009).

Warlow, Dennis, and Gijin (2001) have identified the principal symptoms behind
diagnosing a subarachnoid haemorrhage: several and sudden headaches;
nausea; vomiting; neck stiffness; photophobia; loss of consciousness; and

epileptic seizure.

Hypertension is the major cause of SAH (American Stroke Association, 2015). It
follows that, by controlling blood pressure and reducing the diastolic blood
pressure, one is able to reduce the risk of SAH. However, due to uncertainty in
the relationship between hypertension and SAH, SAH is difficult for the clinicians
to control and offer treatment (American Stroke Association, 2015). However,
treatment of high blood pressure with antihypertensive medication is
recommended for the prevention of ischemic stroke, intracerebral stroke as well
as subarachnoid haemorrhage (Bederson et al., 2009). The clinical literature

also points towards the influence of certain genetic syndromes on the prevalence
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of SAH. According to Bederson et al. (2009) genetic syndromes are highly
connected with an increased risk of SAH and support the concept of inherited

susceptibility.

1.1.4 Risk factors

Studies have investigated the risk factors underpinning the different types of
stroke. Wityk and Llinas (2007) highlighted different factors associated with
ischemic stroke. Medical risk factors include a history of diabetes, hypertension
and cardiovascular disease. The main demographic risk factor is age, where the
elderly are at a higher risk of stroke, especially if there is a family history of stroke.
World Health Statistics (2012) defines ‘elderly’ as age 50 and above. The literature
confirms that the risk of stroke increases with an increase in age. Behavioural risk
factors consist of cigarette smoking and unhealthy lifestyles which lead to high
blood pressure such as obesity and a lack of exercise. Physically, 60-80% of
ischemic strokes can be attributed to high blood pressure, smoking, diabetes, high

cholesterol and coronary artery disease (Wityk & Llinas, 2007).

Additionally, Brainin, and Heiss (2014) used the Framingham Stroke Risk Profile,
which is commonly used to identify risk factors. The profile takes into account a
range of risk factors that need to be considered in diagnosing a patient with stroke.
These include: blood pressure, history of diabetes, cigarette smoking,
cardiovascular disease, atrial fibrillation, and left ventricular hypertrophy on

electrocardiogram.
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1.1.5 Symptoms and diagnhosis

According to The American Stroke Association (2015), the typical symptoms of

stroke are likely to include:

numbness, weakness or paralysis on one side of the body;

slurred speech or difficulty finding words or understanding speech;
blurred vision or loss of sight;

confusion or unsteadiness;

severe headache (usually associated with a bleed).

The American Stroke Association (2015) further added that diagnostic

procedures should be performed to identify these symptoms, by clinical and

radiological examinations, including:

gathering a medical history

performing a physical and neurological examination

performing certain laboratory (blood) tests

doing a computerised tomography (CT) or magnetic resonance imaging
(MRI) scan of the patient

studying the results of other diagnostic tests that might be needed

Additionally, CT and MRI scans are required to determine whether the stroke is

caused by an infarction or a haemorrhage and to identify the location and size of

the lesion (Warlow et al., 2001).
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The Oxford Stroke Classification, also known as the Bamford classification
(Bamford, Sandercock, Dennis, Warlow, & Burn, 1991) is commonly used to
categorise ischemic strokes according to the localisation of damage in the

cerebrum and the clinical symptoms, as shown in Table 1.1.

Table 1.1: Oxford Stroke Classification

Classification Diagnosis
TACS: Total Anterior Circulation All three of the following:
Stroke: 1. Unilateral weakness (and/or sensory
Large cortical stroke in middle / deficit) of face, arm and leg.
anterior cerebral artery areas 2. Homonymous hemianopia.

3. Higher cerebral dysfunction (dysphasia,

visuospatial disorder).

PACS: Partial Anterior Circulation Two of the following:

Syndrome: 1. Unilateral weakness (and/or sensory
Cortical stroke in middle / anterior deficit) of face, arm and leg.

cerebral artery areas 2. Homonymous hemianopia.

3. Higher cerebral dysfunction (dysphasia,

visuospatial disorder).

POCS: Posterior Circulation One of the following:
Syndrome 1. Cerebellar or brainstem syndromes.
2. Loss of consciousness.

3. Isolated homonymous hemianopia.

LACS: Lacunar Syndrome One of the following:

Subcortical stroke due to small 1. Unilateral weakness (and/or sensory

vessel in basal ganglia or pons deficit) of face and arm, arm and leg or all
three.

2.Pure sensory stroke.

3. Ataxic hemiparesis.

Source: Reproduced from Bamford et al. (1991)
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It has been noted that individuals with stroke may develop not only physical
disabilities but also a wide range of mood and neuropsychological disorders. These
include: depression (Beekman et al.,, 2000; Carod-Artal, Ferreira, Trizotto, &
Menezes, 2008); anxiety (Burton et al., 2013); quality of life disturbance (Ahmad et
al., 2005; Bays, 2001; Kim, Warren, Madill, & Hadley, 1999); aphasia (Carota,
Staub, & Bogousslavsky, 2002; Kauhanen et al.,, 1999); and impairment of
cognitive functions (Tatemichi et al., 1994). Accordingly, it has been suggested that
neuropsychologists should be more actively involved than has hitherto been the
case in the assessment and rehabilitation of those who have been diagnosed with

stroke.

Having reviewed prevalence, types of stroke, risk factors, and their diagnosis and

symptoms, the next section reviews the literature on stroke in Saudi Arabia.

10
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1.2 Stroke in Saudi Arabia (KSA)
Before summarising past research about stroke in the Kingdom of Saudi Arabia
(KSA), it is necessary to understand the demographic context and the rate of
stroke prevalence in the KSA. Figure 1.1 below presents population statistics and
distribution in different cities within KSA. A greater proportion of the population is
aged 15 years and above, while a smaller proportion is aged 15 years and below.

The figure also reveals the low growth and birth rates in the country.

Figure 1.1: Population in Saudi Arabia
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Source: Reproduced from Al-Kawi (2013)

In their review of the recent literature on strokes in the KSA, Robert and Zamzami
(2014) discussed the prevalence and incidence of stroke, noting that cases of
stroke are increasing in the KSA, however, there is little recent research on the
prevalence and incidence of stroke (Robert & Zamzami, 2014). Three studies have
shown that the prevalence and incidence of strokes in KSA were low (126 per

100,000) in comparison with those in western countries (Al Rajeh & Awada, 2002,
11
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Al Rajeh et al., 1993; Poungvarin, 1998). This may be due to the fact that a large
proportion (42.49%) of the Saudi population is young people (15 years and less),
as shown in Figure 1.1. Robert and Zamzami (2014) cited a study by Al-Rajeh et
al. (1997) that reported that the incidence rate for individuals having a first stroke in
Saudi Arabia was 29.8 per 100,000 each year. This study further highlighted that,
in the past, the incidence rate of ischemic strokes in the KSA was 69%, compared
to the rarest form of stroke, sub-arachnoid haemorrhage (SAH), which has an
incidence rate of 1.4%. In contrast, Al Rajeh et al. (1993) found that between 1982
and 1992, in a hospital specifically for the Saudi Arabian National Guard, the

annual incidence rate was 43.8 per 100,000.

Awada and Rajeh (1999) undertook an analysis of the first 1,000 consecutive
patients with a first stroke, from two large hospitals in Saudi Arabia, since 1982
until 1999, and found the following types of stroke, in descending order of
prevalence: ischemic heart disease, atrial fibrillation, rheumatic heart disease,
congestive cardiomyopathy, mitral valve prolapse, prosthetic valve, congenital
cardiopathy, patent foramen ovale, cardiac surgery, bacterial endocarditis (Awada
& Rajeh, 1999). Importantly, 76% of all cases were ischemic strokes, and a third of
these were lacunar infarcts. Most of the haemorrhagic strokes were Intra-Cerebral
Haemorrhages (ICHs); however, 2% of all strokes were for SAHs. Other research
by Al-Rajeh et al. (1991) and Emam, Ali, and Babikr (2009) also showed that the

frequency of ischemic stroke was higher when compared with the other types.

12
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1.2.1 Risk factors for stroke in KSA

Two studies have established risk factors for stroke in Saudi Arabia (Awada &
Rajeh, 1999; El Sayed, Adeuja, EI-Nahrawy, & Olaish, 1999). Analysing the 1,000
patients who had suffered their first stroke, Awada and Rajeh (1999) reported that
the risk factors for stroke in Saudi Arabia were hypertension, diabetes, IHD,
cigarettes, atrial fibrillation. In a prospective study of stroke, El Sayed et al. (1999)
found that the main risk factor for stroke was the combined impact of hypertension

and diabetes mellitus.

Awada and Rajeh (1999) also reported the likely causes of cerebral haemorrhages
in the 1,000 patients. From highest to lowest prevalence, these were: hypertension,
undetermined cause, blood dyscrasias, uncommon causes, arteriovenous
malformations, tumour, mycotic aneurysm, pregnancy, renal transplant, heroin
addict, amyloid angiopathy, CNS angeiitis. Sixty-two percent had hypertension,
whereas, 22% of the 1,000 patents had an undetermined cause of stroke.
Uncommon causes of cerebral infarcts were, in descending order of prevalence,
which ranged from 2 to 9 people: pregnancy, meningitis, thrombocytes,
polycythemia, oral contraceptives, sickle cell disease, and chronic lymphocytic

leukrome (Awada & Rajeh, 1999).

1.2.2 Gender differences in stroke in KSA

Yaqub, Shamena, Kolawole, and Patel (1991) reported that men have higher rates
of stroke than women. Al-Jadid and Robert (2010) confirmed these findings by
stating that men are more at risk of stroke than women. Al Rajeh et al. (1993)

13
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found that, out of 500 patients who had recently had a stroke, 13.6% were women

and 68.4% were men.

1.2.3 Age differences in stroke in KSA

In their review of the recent literature on strokes in KSA, Robert and Zamzami
(2014) found that Orzuza and Zurru (2011) had identified age as a risk factor for
stroke. Orzuza and Zurru (2011) argued that, since there is an increasing
population of older people, there might be 56.9 million nonagenarians in the world
by 2050. They reported that this group of people has the highest incidence and
prevalence of stroke and that this has a high impact on mortality and morbidity. In
relation to strokes in the KSA, Al-Rajeh et al. (1989) found that the possibility of
strokes increases until people are in their 70s. However, Al-Jadid and Robert
(2010) found that stroke occurred more frequently in those aged 61-70 years, and

less frequently in those aged between 20-40 years.

1.2.4 Public knowledge of stroke in KSA

Kamran et al. (2006) investigated public knowledge of stroke in Gulf Cooperation
Countries (GCC), including Saudi Arabia, Oman, Bahrain, and Qatar. Interviewing
3,750 health care workers, they showed that knowledge of stroke in patients was
low. For example, 29% knew the term 'stroke' and 29.3% believed those aged 30-
50 were at most risk of having a stroke. Approximately 27.3% perceived smoking
to be a risk factor, and 23.1% believed that hypertension was a risk factor.
Symptoms of stroke were perceived by 21.7% of those interviewed to be ‘problems

with speech’. ‘Blocked blood vessels’ was seen as a cause of stroke by 22%.
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Better knowledge of stroke was found in those individuals who had a higher
educational background. Lack of knowledge of stroke was found in those at higher

risk, such as those with a poorer educational background and smokers.

1.2.5 Stroke care in KSA

Figure 1.2: Stroke programmes in Saudi Arabia
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A range of programmes has been designed by the KSA government in two cities
for stroke care. Figure 1.2 shows that the main cities targeted through this
programme are Riyadh and Jeddah. Two large medical centres have been
established in Jeddah for stroke patients, while four large medical centres have
been developed in Riyadh. This information was helpful for selecting primary

investigation sites for the current study.

Al Khathaami et al. (2011) conducted telephone interviews with 83 neurologists to

investigate their views on care practices for stroke in the KSA. The researchers
15
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found that, out of 350 hospitals, one had a unit to deal with strokes and seven
provided treatment for thrombolysis. The researchers estimated that 50 patients
each year, out of 24 million inhabitants, were treated for thrombosis, which is a
medical condition related to blood clot in the blood vessels. The neurologists saw
an average of 362 patients requiring acute stroke care. The neurologists argued
that priorities for acute stroke care in the country include: establishing more stroke
units; increasing public awareness of stroke; providing training for providers of
healthcare; and collaboration between providers. The researchers concluded that
Saudi Arabia falls behind developed countries in stroke healthcare and knowledge
about strokes is not being used to inform stroke practices, thereby leading to the

provision of inadequate care for stroke patients.

Having reviewed the prevalence, risk factors, likely causes of stroke, gender and
age differences in stroke, public knowledge and acute care of stroke in the Saudi
context, the next section reviews the literature on cognitive dysfunctions after

stroke. This is followed by a review of the literature on mood disorders after stroke.
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1.3 Post-stroke cognitive dysfunction

Terms such as ‘dysfunction’, ‘impairment’, ‘decline’, ‘disorder’ and ‘deficit’ are often
used to describe cognitive dysfunction after stroke. To avoid confusion in the
terminology of this study, the term ‘post-stroke cognitive dysfunction’ is used to
refer to the cognitive disorder in which the patient becomes, as a result of stroke,
unable to perform mental tasks, such as remembering, awareness, comprehension
and speech. This term may be sufficient given that neuropsychological tests, by
their very nature, can provide general scores estimating a patient's cognitive

abilities.

Almost two-third of patients experience cognitive dysfunction after a stroke
(Gialanella & Ferlucci, 2009). While some patients recover from cognitive
dysfunctions within a few weeks after a stroke, the majority remain cognitively
impaired permanently in attention, visuospatial ability, memory, language, and
executive functions (Cumming, Marshall, & Lazar, 2013). In particular, the pattern
and severity of cognitive dysfunction often depend on the location of the lesions in
the brain (Lee et al., 2008). Frontal lobe stroke, for example, may lead to loss of

motivation, attention, and inhibition (Robinson, 2006).

Many clinical studies have focused on the effects of stroke on cognitive function.
Al-Qazzaz, Ali, Ahmad, and Islam (2014) conducted a review of studies of the
assessment of post-stroke dementia based on patients’ stroke risk factors and
cognitive function within the first 3 months after stroke onset. Based on a review of

19 articles, the results showed that there is a relationship between the individual
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risk factors and post-stroke vascular dementia development. Numerous risk factors
such as cardiovascular disease (CVD), hypertension, heart disease and
hyperlipidemia were identified. Diabetes mellitus was also one of the other risk
factors highlighted. Moreover, where age and sex were determined as non-
modifiable risk factors, the findings revealed a correlation between the risk of
vascular dementia and being of an older age. On the contrary, the results showed
no significant relationship between dementia development and patients’ sex. CVD
was identified as a major risk factor for cognitive impairments. Importantly, this
research demonstrated a visible connection between a risk factor and the decline
or even loss of one or more cognitive functions in almost all of the studies reviewed

(Al-Qazzaz et al., 2014).

Similarly, Van Rijsbergen, Mark, de Kort, and Sitskoorn (2014) determined the
prevalence of subjective cognitive complaints after stroke through a literature
review. This found that the prevalence of subjective cognitive complaints (SCC),
assessed between 1 month and 54 months after a stroke, varied between 28.6%
and 92%. A large portion of these complaints related to memory, mental speed,
and concentration. However, language-related cognitive complaints were found to
a lesser extent. These complaints were also more prevalent among the post-stroke
patients as compared to the control groups. Demographic and clinical
characteristics were not significantly associated with the prevalence of subjective
cognitive complaints. On the other hand, depressive symptoms were found to be

positively correlated with SCC (Van Rijsbergen et al., 2014).
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1.3.1 Prevalence of post-stroke cognitive dysfunction
The reported prevalence of cognitive dysfunction after stroke varies enormously
between populations according to the time elapsed since the stroke (Middleton et
al., 2012). Lesniak et al. (2008) assessed the frequency of cognitive disorders two
weeks after a first-ever stroke and re-evaluated the frequency at a one-year follow-
up. In the acute phase, the authors found that the most frequent cognitive
dysfunctions were in the domains of attention (48.5%), aphasia (27%), short-term
memory (24.5%), and executive functions (18%). At the one-year follow-up,
attention disorder was the most frequent symptom. On other hand, executive
dysfunction, aphasia, and short-term memory disorder were significantly less
frequent than in the acute stage. In another study, Blake, McKinney, Treece, Lee,
and Lincoln (2002) investigated the sensitivity and specificity of the screening
battery using 12 neuropsychological tests. The results showed that over 70% of
patients were cognitively impaired on each of the measures within one month of a
stroke. The frequency of impairment in descending order was as follows: verbal
memory (56%), executive functions (52%), spatial perception (51%), visual
memory (42%), language (40%), visual inattention (26%), and visuospatial

perception (11%).

Similarly, Tatemichi et al. (1994) concluded that, three months after admission to
hospital for a stroke, the frequency of impairment in the following domains was as
follows: memory (19.5 to 24.6%), orientation (25.8%), language (13.3 to 32.7%),
visuospatial skills (16.8 to 25%), abstract reasoning (16.1 to 20.1%) and attention

(20.2 to 38.5%). They also found that 26% patients were diagnosed with dementia
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3 months after an ischemic stroke. In another investigation, Bogousslavsky and
Cummings (2000) found that the prevalence of cognitive impairment was 35-70%
three months after a stroke occurred, and that the most frequently impaired
cognitive domains were: memory, orientation, language, attention, visuospatial and

visuo constructive tasks, arithmetic, and speed of information processing.

The influence and prevalence of post-stroke cognitive dysfunctions can be better
analysed by examining each domain. The following sections discuss in detail a

selection of dysfunctions.

1.3.2 Post-stroke cognitive dysfunctions by domain
In addition to overall cognitive dysfunction, the five cognitive domains that were
selected for study were: impairments in attention, memory, language, visual

neglect and executive functions.

1.3.2.1 Attention deficits

Attention deficit is the inability to concentrate on a particular event (Lezak, 2004). It
is frequently associated with right-hemisphere damage (Barker-Collo, Feigin,
Lawes, Senior, & Parag, 2009) and occurs in 46-92% of stroke patients (Lincoln,
Kneebone, Macniven, & Morris, 2012). However, recent studies have shown that
the time elapsed since the stroke and the subtype of attention disorder may
influence the prevalence of attention deficit (Hurford, Charidimou, Fox, Cipolotti, &
Werring, 2013; Hyndman & Ashburn, 2003; Hyndman, Pickering, & A. Ashburn,

2008; Stapleton et al., 2001).
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With regard to time elapsed since the stroke, Barker-Collo et al. (2009) found that
50% of patients had severe impairment in attention three weeks after the stroke.
Nys, et al. (2006) concluded that, within the acute phase of stroke, namely, one
month, 45-71% of stroke patients demonstrate severe attention deficit. Wehling et
al. (2012) found that, 12 months after the stroke, 61% of patients had attention
disorder. In a follow-up, Rasquin, Lodderb, Winkens, Jolles, and Verhey (2004)
found that the frequency of attention deficit was 32%, 34%, and 30.6%, 1, 6 and 12

months after stroke, respectively.

However, different categories of attention deficit have been identified. For example,
it was found that sustained attention deficit is very common in stroke patients
(Chen, Koh, Hsieh, & Hsueh, 2009). Individuals with this disorder cannot remain
focused on a specific task for a long period of time (McAvinue, O'Keeffe,
McMackin, & Robertson, 2005). Consequently, they develop poor balance and

have poor functional outcomes (Hyndman & Ashburn, 2003).

Another type is selective attention which enables a person to concentrate on a
particular stimulus even when a distraction is present (Kellogg, 2011). Both
auditory and visual selective attention disorders are frequent in stroke patients.
Thirty-six percent of stroke patients had auditory selective attention disorder,
whereas 37% of them had visual selective attention disorders, 12 months after the

stroke (Hyndman, Pickering, & Ashburn, 2008).

Divided attention allows an individual to handle two or more tasks at one time

(Bernstein, 2013). Disorder in divided attention negatively affects functional
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recovery after a stroke, although there is insufficient evidence of its direct influence

on long-term functional outcomes post stroke (Lincoln et al., 2012).

Evidence suggests that, after a stroke, some types of attention deficit occur more
frequently than others. In a pilot study, Stapleton, Ashburn, and Stack (2001) found
that 46% of stroke patients suffered from sustained attention deficits, 62% were
impaired on tests of auditory selective attention, and nearly 92% presented with
impairment scores on tests of visual selective attention. Similarly, Hyndman and
Ashburn (2003) found that approximately 10% of stroke patients have visual
inattention, 31% have deficits of sustained attention, 19% have auditory selective
attention, 35% have visual selective attention, and 43% have divided attention

deficits.

In sum, based on the findings of the above literature, attention deficit can be
defined as a loss of the ability to concentrate on a specific task that can be
evaluated in a neuropsychological manner. Although impaired attention is frequent
after a stroke, the prevalence varies according to the type of attention and the time
elapsed between the stroke and the assessment. Previous studies have detected
sustained, selective, and divided attention disorders in stroke patients. The
prevalence of attention disorders might be higher during the acute phase of stroke

than in later stages.

1.3.2.2 Memory disorders

Memory function allows a person to store information in the brain and remember

it at differing times. In addition, it often involves different types of mental
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functions such as a manipulation of information, talking, learning, reading,
writing, and recognising previous experiences. Thus, damage in the memory
processing areas of the brain after a stroke may cause forgetfuless, confusion,
loss of concentration and recollection of personal experiences. Such disorders

may have serious implications for the quality of life of the stroke patient.

Post-stroke memory disorders are commonly related to damage in areas of the
brain such as the cortex, hippocampus and temporal lobe. Associations between
stroke in these brain areas and post-stroke memory dysfunction have been studied
widely. For example, Jokinen et al. (2004) evaluated the relationship between mild
temporal lobe atrophy and memory deficit in a consecutive cohort of elderly non-
demented patients with ischemic stroke. A total of 260 patients were assessed on
the Wechsler Memory Scale (WMS). After controlling for the effects of age, the
total volume of the infarcts and general cortical atrophy, the results showed that the
patients with moderate and severe mild temporal lobe atrophy had poorer

performance in memory functions.

Burton et al. (2004) compared 96 stroke patients and 23 people without dementia
to explore correlations between the volume of white matter hyperintensties and
impairments in memory and other cognitive functions. According to this study,
memory deficit was significantly associated with the volume of right temporal white
matter hyperintensities, whereas working memory was significantly associated with

the volume of left temporal white matter hyperintensities.
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Although there is evidence that lesions in the temporal lobe may play an important
role in memory disorders after stroke, recent studies have found that memory
deficits might be manifested when the stroke is diagnosed either in the temporal
lobe or in other parts of the cerebrum. This may be due to the complexity of the
memory system and number of different parts of the brain deing involved in
remembering or recognising information. Accordingly, it is difficult to determine
which specific lesions lead to memory impairment after stroke (Baddeley,
Kopelman, & Wilson, 2004). In this regard, Chen, Sun, and Liu (2005) have
summarised lesion locations which may lead to post-stroke memory disorders.
Table 1.2 shows that stroke in different regions can also lead to memory problems.
Stroke in the frontal lobe, basal ganglia and thalamus can negatively affect digit-
span memory, whereas stroke in both the right and left hemispheres may cause
language memory impairment. Other memory abilities such as visual recall may be

associated with strokes in the thalamus as well as in the partial and basal ganglia.
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Table 1.2: Associations between lesion locations and cognitive dysfunctions

Location Cognitive dysfunction

Frontal lobe stroke Executive function

Digit span memory

Partial stroke Executive function
Language memory

Visual recognition

Basal ganglia stroke Digit span memory

Language memory

Thalamus stroke Executive function
Digital span memory
Visual recognition

Visual recall
Partial and basal ganglia Executive function
stroke Language memory

Visual recognition

visual recall

Left and right side stroke Language memory

Visual recognition

Source: Adapted from Chen, Sun, and Liu (2005)
These findings have been supported by Lim and Alexander (2009) who studied the
type of memory dysfunction caused by each stroke subtype, shown in Table 1.3.
They found that verbal memory impairment can be caused by stroke in different
parts of the brain such as the hippocampus and anterior thalamus, while visual-
spatial memory impairment may relate specifically to stroke in the right regions
(right PCA, right anterior thalamus, and right genu internal capsule). Deficits in
retrograde memory can be related to bilateral and medial thalamus stroke rather

than to other regions.
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Table 1.3: Summary of stroke subtypes causing memory disorders

Medial temporal lobe
Collateral isthmus

Retrograde memory

Location/vascular Anatomy Memory deficits Associated
territory deficits

Left PCA Hippocampus Verbal memory Visual field deficits
Medial temporal lobe Colour agnosia
Collateral isthmus Alexia without agraphia

Anomia

Right PCA Hippocampus Visuospatial memory | Visual field deficits
Medial temporal lobe Prosopagnosia
Collateral isthmus

Bilateral PCA Hippocampus Explicit memory Cortical blindness

Apperceptive agnosia
Associative agnosia

Left anterior thalamus

Anterior thalamus
Mammillothalamic tract
Internal medullary lamina

Verbal memory
Visuospatial memory

Executive dysfunction
Mixed transcortical
aphasia

Right anterior thalamus

Anterior thalamus
Mammillothalamic tract
Internal medullary lamina

Visuospatial memory

Executive dysfunction
Visuoperceptual deficits

Left genu internal

Anterior thalamic peduncle

Verbal memory

Frontal lobe system

capsule Inferior thalamic peduncle
Right genu internal Anterior thalamic peduncle | Visuospatial memory | Frontal lobe system
capsule Inferior thalamic peduncle

Medial thalamic

Dorsomedial nucleus
Centromedian nucleus
Internal medullary lamina

Verbal memory
Visuospatial memory
Retrograde memory

Hypersomnolene
Attentional deficits
Ocular motility

Basal forebrain

Septal nucleus

Verbal memory
Visuospatial memory

Confabulation
Executive impairment
Anosognosia for
amnesia

Source: Adapted from (Lim an Alexander (2009)

On other hand, the clinical literature has categorised memory impairments in stroke

into long-term, short-term and working memory.

e Long-term memory disorder after stroke

Rovee-Collier, Hayne, and Colombo (2000) defined long-term memory as an

important subdivision of the individual’'s consciousness mind. According to the

authors, long-term memory has unlimited storage and includes previous

experiences and learnt skills. It is called ‘concrete memory’ or ‘remote memory’
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because most of the information is retained for a long time, maybe years or
decades (Rovee-Collier et al., 2000). Furthermore, the long-term memory itself has
been subdivided based on function. (1) Explicit memory is roughly equivalent to
memory with consciousness or memory with awareness. It is divided into episodic
memory, which enables the subject to recall events, and semantic memory, which
refers to an ability to recollect facts about the world. (2) Implicit memory, on the
other hand, refers to situations in which previous experiences facilitate

performance on tests that do not require intentional or deliberate remembering.

Little consensus exists about which brain systems have an effect on episodic or
semantic memory after stroke. Few studies have examined the effect of stroke on
these two memories. Godefroy, Roussel, Leclerc and Leys (2009) examined 63
stroke patients to determine the anatomy of episodic memory disorders. A
neuropsychological battery and neuroradiological assessment by CT scan were
used. The results showed that the verbal episodic memory deficit was correlated
with thalamic, medial temporal, frontal, centrum semiovale and lenticular lesions,

with a predominance of left-hemisphere lesions.

e Short term memory disorder after stroke

According to the literature, short-term memory is distinct from long-term memory.
Short-term memory enables humans to store information for a few seconds or
minutes before it is transferred to long-term memory by another control process.
This type of memory has a limited capacity to store information; the information

appears to be in a state of fragility and quickly forgotten.
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As a temporary and limited store, the information in short-term memory may be
affected by stroke. Campos, Barroso, and Lara Menezes (2010) assessed the
influence of stroke on memory encoding, storage and retrieval processes and the
implications for motor practice. Twenty-four participants were divided into two
groups: 12 with unilateral stroke and a healthy group of 12. A neuropsychological
battery was administered including immediate figure recognition, immediate free
word recall, late figure recognition and late word recognition. There were significant
differences between patients and the control group with regard to visual and verbal
encoding and verbal storage, but no significant differences on visual and verbal
retrieval tests and visual storage. In addition, patients with lesions of the right
hemisphere had a lower score on the visual coding process, while patients with
left-hemisphere stroke obtained a lower score on verbal storage and verbal

retrieval (Campos et al., 2010).

e Working memory disorders after stroke

It is thought that short-term memory and working memory are distinct and each has
different characteristics. Information in short-term memory is often held passively,
whereas information in working memory is stored by active processes and usually
needs other executive functions, such as comprehension, problem-solving and

reasoning, to complete the processing.

Working memory has been classified into two major types. Verbal working memory
is for understanding and producing language (Weismer, Evans, & Hesketh, 1999),

while visual-spatial working memory is used to remember the progression of
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events, forms, and mathematics skills (Cornoldi & Vecchi, 2004). The site of the

stroke is thought to be related to different types of working memory impairment.

In the light of this hypothesis, Meier et al. (2011) examined the impact on working
memory performance of stroke and transient ischemic attack (TIA) in the left and
right hemispheres. To examine the effects of age on working memory
performance, the participants were divided into two groups: younger (<50 years)
and older (>50 years). The results showed that older stroke patients had
significantly more deficits than older TIA patients in encoding time and response
time. In addition, the older right-hemisphere stroke patients had significantly more

deficits than did the older TIA patients in encoding time and response time.

Similarly, Philipose, Alphs, Prabhakaran, and Hillis (2007) evaluated — in acute
stroke patients only — whether right-hemisphere impairment causes deficits in
spatial and verbal working memory, while left-hemisphere dysfunction causes
impairment in verbal working memory. Working memory components include the
ability to: (1) encode information, (2) accurately retain this information, and (3)
retrieve the information. An examination of 94 patients with stroke and transient
ischemic attack showed that a high percentage of stroke patients had spatial span
deficits and verbal working-memory impairment. Moreover, patients with cortical
stroke showed more deficits in spatial span than did those with TIA. Both right and

left cortical stroke patients had significant deficits in verbal working memory.

These two studies support the idea that the type of working memory disorder

depends on the location of the stroke, whether in the left or right hemisphere. It
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appears that patients with left-hemisphere stroke suffer from verbal working
memory deficits because this side consists of language components (Broca’s and
Wernicke’s areas), while damage in the right hemisphere is related more to visuo-

spatial working memory impairment.

1.3.2.3 Language disorders

As noted by Dark and Sander (2014, p. 32), "Language is a complex process that
is at the heart of our functioning as social beings. There are many different ways
that it can be damaged by a stroke”. These include aphasia, alexia, agraphia and
acalculia (Sinanovi¢, Mrkonji¢, Zuki¢, Vidovi¢, & Imamovi¢, 2011). Among the
language disorders after a stroke, aphasia is the most common disorder. It can be
categorised into disorders relating to fluency and comprehension abilities and can
affect all modalities of language. According to the National Aphasia Association

(2015), about 25% - 40% of patients who survive have aphasia after a stroke.

Aphasia can be divided into five broad categories based on which location of the
brain is affected post stroke. Figure (1.3) summarises the common types of

aphasia.

Figure 1.3: Categories of aphasia
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Anomic non-fluent Global
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aphasia aphasia

Source: Reproduced from The National Aphasia Association (2015)
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Global aphasia: This form is the most severe type of aphasia. Survivors with
global aphasia have difficulty speaking and understanding words. In addition,
patients can neither read nor write.

Broca's aphasia (non-fluent): Broca’s aphasia is sometimes called
expressive aphasia. It involves severe reduction in speech outputs, short
utterances (less than four words); and limitation in vocabulary access. The
formation of sounds is often laborious and clumsy.

Wernicke's aphasia (fluent): Wernicke’'s aphasia is often described as a
receptive aphasia. In this type of aphasia, patients can produce connected
language and are sometimes able to hear a voice or read the print, but they
may have difficulty understanding the meaning of the messages.

Anomic aphasia: It is also known as 'anomia’ because the patient struggles to
supply the words for the very things they want to talk about particularly the
significant nouns and verbs.

Primary progressive aphasia: This is a rare disorder in which patients slowly
and progressively lose their ability to talk, read and write, while other cognitive

functions remain intact.

The severity of aphasia can range from relatively mild to very severe. With mild

aphasia, patients may be able to converse, but have difficulty understanding

complex conversations and finding the right word, with incorrect words occasionally

coming out. Aphasia can also be severe. The patients may not be able to speak at
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all and may not participate in or understand any conversation (The National

Aphasia Association, 2015).

1.3.2.4 Visual neglect

Visual neglect, also known as visual inattention or hemispatial neglect, is a type of
perception disorder that occurs because of stroke or traumatic brain injury. It is
defined as “a neurological disorder characterized by deficit in attention to stimuli on
one side of the body, almost invariably contralateral to the side of cerebral lesion”

(Ting et al., 2011, p. 114).

According to Vallar (1998), visual neglect can be classified into different subtypes.

Figure 1.4 summarises the different manifestations of visual neglect.

Figure 1.4: Manifestations of visual neglect

Neglect
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Source: Adapted from Ting et al. (2011)

e Modality (input/output)
According to Ting et al. (2011), neglect is divided into sensory (input) and
premotor (output) neglect. Sensory neglect is described as a failure to be aware

of the sensory stimuli of different modalities, including tactile, auditory, and visual
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in contralesional hemispace. In the case of premotor neglect, the ability to be
aware of the stimulus is intact, but patients are unable to attend to the limbs in

contralesional hemispace.

e Spatial representation

Likewise, in the study of Ting et al. (2011), spatial representation includes two
subtypes: egocentric visual neglect (viewer-centred) and allocentric visual neglect
(stimulus-centred). The former is characterised by a failure to orientate to stimuli
in the contralesional hemispace with respect to the sagittal plane of the body,
head and eye. In contrast, allocentric visual neglect is the inability to pay attention
to the contralesional side of individual items. Whereas egocentric visual neglect is
a disorder related to the position of the body or the patient’s own personal space,
allocentric visual neglect is an unawareness of the space within the patient’s
normal reach and the objects or environment beyond the body’s current contact

or reaching ability.

e Range of space
Range of space has been divided into personal, per-personal, and extra personal
visual neglect. This classification is widely adopted in clinical practice during the

assessment of visual neglect.

Clinically, it is important to note that visual neglect is not hemianopia, which refers
to visual-field loss on the left or right side of the vertical midline (Lincoln et al.,
2012), and it must be distinguished from visual extinction as well. In the case of

visual extinction, impairment in awareness appears when stimuli are presented
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on both sides simultaneously, whereas awareness is apparently normal when a
stimulus is presented to a single side (Rees et al., 2000). In contrast, individuals
with visual neglect lose the ability to respond or orient to meaningful stimuli on the

contralesional side of space (Heilman, Watson, & Valenstein, 1993).

Patients with stroke are at an increased risk of developing visual neglect more
than other neurological disorders. It is classically related to right-hemisphere
stroke especially in posterior lesions in the parietal lobe; however, the evidence
based on CT-scan results suggests that the frequency of visual neglect differs
according to the location of the lesion after stroke. For instance, Nys et al. (2006)
found that the prevalence of visual neglect is associated with the lesions in the
both hemispheres of the brain. Within the first week of stroke, 28.6% of patients
with left cortical stroke and 51% of those with right cortical stroke demonstrated
neglect disorder, while only 17.6% with left subcortical stroke and 36% with right
subcortical stroke developed neglect disorder. Additionally, Ringman, Saver,
Woolson, Clarke, and Adams (2004) found that visual neglect after stroke was
most frequently associated with lesions involving the temporal lobes (right 33%,
left 43%), parietal lobes (right 60%, left 49%), parieto-temporal lobes (right 75%,
left 42%), frontal lobes (right 42%, left 25%), fronto-partial lobes (right 57%, left
42%), occipital lobes (right 50%, left 33%), basal ganglia (right 24%, left 15%),

and thalamus (right 44%, left 31%).

Studies based on neuropsychological tests have found that the prevalence of

visual neglect after stroke is between 5.5% and 85% (Azouvi et al., 2002; Bowen,
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McKenna, & Tallis, 1999; Lesniak et al., 2008; Menon-Nair, Korner-Bitensky,
Wood-Dauphinee, & Robertson, 2006; Nys, et al., 2006). The inconsistent rate of
visual neglect disorder after stroke in those studies could be explained by
insufficient awareness of this condition or it could reflect difficulties in detecting
visual neglect in the presence of other, more acute medical conditions such as
dysphasia, hemianopia or hemiplegia (Ting et al., 2011). Additionally, factors
such as sampling, timing, and methods of assessment are important factors in the

variance of the prevalence of visual neglect (Lincoln et al., 2012).

1.3.2.5 Executive dysfunctions

The concept of executive functions incorporates multiple cognitive domains.
Executive functions can be defined as a series of mental abilities that enable an
individual to cope with new situations, determine goals, create new and useful
ways of achieving them, and effectively resolve the challenges they encounter in
everyday life (Goldstein & McNeil, 2012). Similarly, Lezak (1982) reports that
executive functions comprise goal formulation, planning, carrying out activities

and effective performance.

Shallice and Burgess’s theory (1996), cited in Goldstein and McNeil (2012),
presents a general way of understanding the relationship between executive

functions and the various parts of the brain.
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Figure 1.5: Supervisory attention system
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Source: Adapted from Goldstein and McNeil (2012)

Figure 1.5 shows the Supervisory System Model which specifies how thought and
action schema become activated or suppressed for routine and non-routine
circumstances. Every stimulus in the environment activates a schema for action
and/or problem-solving processes, which determines a person’s actions or
thoughts. The schemas that are triggered can be sufficient to accomplish
appropriate behaviours in routine situations. Under non-routine procedures, an
executive monitoring system called the Supervisory Attentional System (SAS)
controls schema activation. Because the Supervisory System is supported by the
frontal lobe, damage to the frontal lobe can lead to a disturbance of the supervisory

system and consequently to behavioural disorders (Goldstein & McNeil, 2012).

36



Chapter 1: Literature Review
A new version of the theory by Cooper and Shallice (2000) proposed that this
system is composed of a number of distinct modules which work together to
support different types of executive function (e.g., inhibition, initiation, prospective
memory etc.). Furthermore, these executive functions may be supported by
different regions within the prefrontal cortex and posterior cortex (Goldstein &

McNeil, 2012).

Difficulties in executive functions after stroke have traditionally been associated
with frontal lobe injury (Baddeley, 1998). However, Lincoln et al. (2012) argued that
executive dysfunctions could occur when other regions in the brain are damaged
after stroke. This is because executive functions usually work in coordination with
other cognitive abilities such as memory and language. This viewpoint that lesions
in different parts of the brain after stroke can lead to executive dysfunction has
been supported by recent research. Park, Yoon, and Rhee (2011) assessed
executive dysfunctions and their associations with stroke in the occipital lobe.
Twelve stroke patients underwent a neuropsychological screening battery including
executive functions, attention, language, praxis, visuo constructive, visual and
verbal memory tests. The findings revealed that seven of eight patients with lesions
in the occipital lobe, which extended into the hippocampus or the splenium,
demonstrated impairment of executive functions. Another study, by Nys, et al.
(2006) found that the prevalence of executive dysfunction was 71.4% in patients
with left cortical stroke, whereas nearly 43.8% of patients with right cortical stroke

demonstrated deficits in executive functions.
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1.3.3 Rationale for the study of post-stroke cognitive dysfunctions in Saudi
Arabia

The literature review concluded that cognitive dysfunctions after stroke can affect
all aspects of an individual's life. The effects depend on the severity of the
cognitive dysfunction and what type of cognitive functioning is impaired, such as
attention, memory, perception and language. The effects of these impairments
have lasting impacts on the daily life activities experienced by the individuals. In
this regard, Gottesman and Hillis (2010, p. 895) highlight that “individuals can
recover from physical disability resulting from stroke, but might be unable to return
to their previous occupations or independent life because of cognitive

impairments”.

The term ‘cognitive dysfunction post stroke’ refers to a complex phenomenon,
incorporating multiple domains. According to Cumming et al. (2013) cognition as a
mental function is complex in that it has multiple spheres of influence on our
everyday functioning, and each cognitive domain is interdependent for executing
the different functions. They further describe cognitive domains in terms of different
categories such as attention, executive function, visuospatial ability, memory and
language. In context of attention, the authors refer to several tasks that can direct a
specific stimulus or task including concentrating, modifying, dividing and
maintaining attention. On the other hand, executive functioning refers to tasks
related to planning, organisation of thoughts, and self-consciousness defining the
extent of individual's control. Similarly, memory is defined as a domain related to
the recalling and recognition of visual and verbal information and data. With the
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help of the language domain, it becomes easier for individuals to express and

receive feelings and thoughts (Cumming et al., 2013).

Additionally, in the context of assessing the literature for the clinical instruments
used to study post-stroke cognitive dysfunctions, the researcher evaluated the
effectiveness, specificity and ‘severity of dysfunctions and disorders’ of several
studies. Cullen, O’'Neill, Evans, Coen, and Lawlor (2007) conducted a systematic
review of cognitive screening tests for neurological diseases including stroke, and
examined the evidence for their validity. They found that different cognitive
screening tests, which expanded on the Mini-Mental State Examination (MMSE),
rated highest in terms of encompassing key cognitive domains and validity.
However, the MMSE has been criticised for its limited ability to assess the extent to
which cognitive deficits affect functioning after stroke (Bour et al., 2010; Dong et
al., 2010; Lincoln et al. 2012). In addition, the MMSE has been criticised for its
insensitivity for assessing specific neuropsychological domains such as
visuospatial and executive function impairments after stroke (Dong et al., 2010). In
this context, Lincoln et al. (2012) suggested the use of a neuropsychological
battery for assessing cognitive domains in stroke patients, who have passed an
initial screening assessment. To those who are still in the acute stage, they argue
that using a brief screening instrument, such as the Addenbrooke’s Cognitive
Examination-Revised (ACE-R) (Mioshi et al., 2006), is more practical. The authors
further argue that the psychometric properties of the ACE-R instrument is also

supportive for acute stage patients (Lincoln et al., 2012).
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A study by Morris, Hacker, and Lincoln (2012), assessed the effectiveness and
reliability of using the Addenbrooke’s Cognitive Examination-Revised (ACE-R) as a
screening measure for detecting cognitive impairment after stroke. From a sample
size of 101 participants who completed the ACE-R, the results showed that this
measure is highly effective in the screening of cognitive functions in acute stroke
patients. Despite its effectiveness in assessment, however, there were no-cut-off
points identified for any of the subscales for specificity and sensitivity in detecting

impairment in specific areas of cognitive functioning (Morris et al., 2012).

Other relevant literature considers overall cognitive dysfunction as a rapidly
increasing problem after stroke and a major cause of disability in Saudi Arabia. A
review of the literature pertaining to post-stroke cognitive dysfunction suggested
that impairments in cognitive function have a significant influence on the
rehabilitation outcomes and the quality of life of individuals after a stroke in a Saudi
sample (Abdul-sattar & Godab, 2013). Therefore, it is important to know the
prevalence of cognitive dysfunction post stroke in specific populations of health-

service users in order to plan and develop health services effectively.

The literature review also concluded that research in the area of post-stroke
cognitive dysfunctions in Saudi Arabia is severely lacking. Studies have neglected
the incidence, prevalence and socio-demographic properties of stroke patients,
and the topics that have been investigated remain insufficient. The present study
therefore used robust methods for assessing post-stroke cognitive dysfunctions —

from overall cognitive dysfunction to orientation/attention, memory, fluency,
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language, visuospatial ability, visual neglect, visual-motor skills and executive-
function impairments — specifically, for determining the prevalence of cognitive

dysfunction after stroke in Saudi Arabia population.

Having discussed post-stroke cognitive dysfunction, the following section

addresses post-stroke mood disorders.

1.4 Post-stroke mood disorders

Stroke patients can suffer from mood disorders which will exacerbate stroke
outcomes (Anderson et al.,, 2014). Influence of these disorders can increase
mortality and disability rates, while also increasing the duration of the hospital stay
and negatively affecting a patient’s daily functioning, interpersonal relationships
and quality of life (Leppavuori, Pohjasvaara, Vataja, Kaste, & Erkinjuntti, 2001;

Townend et al., 2007).

According to the American Stroke Association (2015), numerous mood disorders
are associated with stroke, including depression, anxiety, emotionalism, anger,
personality changes, other behavioural disturbances (American Stroke Association,
2015). However, among these different types of mood disorders, this study focuses

on two specific disorders: anxiety and depression after stroke.

1.4.1 Anxiety after stroke
Anxiety disorder is mental health condition that covers a wide range of psychiatric
disorders. These include panic attacks, agoraphobia, social phobia and specific

phobia (American Psychiatric Association, 2013). The term ‘anxiety disorder due to
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a general medical condition’ is commonly used to describe symptoms of anxiety
that are gauged to be a direct physiological consequence of a medical ailment,
such as a stroke (American Psychiatric Association, 2013). However, most studies
use the term ‘anxiety after stroke’ to describe a worried mood caused by a stroke
(Warlow, Dennis, & Gijn, 1998; Lesniak, Bak, Czepiel, Seniow, & Cztonkowska,
2007). It is clinically characterised by symptoms such as restlessness, being easily
fatigued, difficulty concentrating or frequently experiencing the mind going blank,
irritability, muscle tension and sleep disturbance (American Psychiatric
Association, 2013). In addition, a range of other symptoms are also considered to
indicate anxiety in stroke patients, such as a fear of falling, avoiding people in
meetings, and experiencing memories and flashbacks of the stroke (Ayers et al.,

2007).

In the differential diagnosis, structured and semi-structured interviews are usually
applied to the diagnostic criteria of anxiety after stroke (Robinson, 2006). However,
Lincoln et al. (2012) have argued that clinical interviews take too long time and
require specific interview skills, therefore using standardised questionnaires, either
self-administered or administered by professionals, are preferable. Accordingly,
several researchers have investigated anxiety after stroke using validated
questionnaires, including the Beck Anxiety Inventory (BAI) and the anxiety

subscale of the Hospital Anxiety and Depression Scale (HADS).

While anxiety disorder occurs in any period after the stroke in about 20 - 25% of

patients (Burton et al., 2013), the length of time elapsed since the stroke is a
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critical factor in the prevalence of anxiety. Barker-Collo (2007) found a 21.1%
prevalence of anxiety, from moderate to severe, among patients three months after
the stroke. Meanwhile, Aniello et al. (2014) who examined the prevalence of
anxiety disorder based on the length of time elapsed since the stroke, found that
anxiety incidence rates increased most notably during the chronic stage of the
stroke, with prevalence levels reaching 20%, 23% and 24% after 1, 5 and 6 months
after the stroke, respectively. Recently, Burton et al. (2013) conducted a systematic
review of 44 studies aimed at estimating the frequency of anxiety after stroke. The
results showed that the prevalence of anxiety disorders was approximately 20 —
25% at any time after stroke. Three studies reported that one-third of stroke
patients with anxiety had a history of mood disorders prior to the stroke. Ten
studies found that 17-80% of stroke patients had anxiety and depression
symptoms. Meta-analyses found a non-significant increase in the frequency of
anxiety after stroke. During the acute phase of stroke, 19-27% of patients develop
anxiety disorders. At 1-5 months post stroke, the prevalence of anxiety disorder
was 23%. At 6 months and over, 24% of stroke, patients had anxiety disorder. This
systematic review also discussed the frequency of anxiety disorder in three
treatment settings. The authors concluded that prevalence of anxiety disorder in
the acute phase, in rehabilitation-based settings, was significantly lower than in
other settings. The estimated prevalence was 25% in population-based settings,

25% in hospital-based, 22% in community-based, and 21% in rehabilitation-based.

Additionally, the rate of prevalence for anxiety disorder varies depending on the

assessment method used. The prevalence of anxiety disorders was found to be
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18% when assessed by clinical interviews but this increased to 25% when
assessed using a rating scale (Barker-Collo, 2007). It has also been observed that
anxiety disorder occurs in female patients more than in male. For example, Burvill
et al. (1995) found the prevalence to be 5% in men and 19% in women after four

months of stroke.

Studies examining the neuroanatomical issues associated with anxiety disorder
after stroke have been limited. A small number of studies have identified
associations between anxiety disorder and the location of the stroke lesion
(Bergersen, Frgslie, Sunnerhagen, & Schanke, 2010). According to Carota,
Bogousslavsky, and Fisher (2009), anxiety with no simultaneous depression
symptoms has the potential to affect right cortical lesions. On the other hand, within
those patients who are already suffering from anxiety co-morbid with the
depression, the likelihood of left cortical damage is most evident (Carota et al.,
2009). A study by Tang et al. (2012) investigated the association between anxiety
disorder and frontal lobe infarcts. They reported that, in comparing patients with
anxiety after stroke with those without anxiety, the presence and location of anxiety
disorder is more likely to occur in the right frontal acute infarcts. These infarcts
were also analysed as the independent predictors of the anxiety disorder, which
play a vital role in the development of the disorder. An investigation by Astrom
(1996), found that post-stroke anxiety was associated with right-hemispheric
lesions. Likewise, Castillo, Starkstein, Fedoroff, Price, & Robinson (1993) found
that post-stroke anxiety alone (without depression) was associated with right-

hemisphere lesions.
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Despite identifying a potential relationship between lesion location and anxiety
disorder after stroke, the current literature does not offer a neuroanatomical model
of anxiety disorder after stroke. Additionally, anxiety disorder can co-occur with

other psychiatric disorders such depression.

1.4.2 Depression after stroke

Depression is a serious mental health illness, which is usually accompanied by
various clinical features. Depression after stroke is a term used to identify mood
disturbance among patients diagnosed with cerebral or haemorrhagic stroke.
Comparable terms in previous studies include depressive mood, mood disorder,
emotional disorder, and psychological distress. Medically, the criteria of the fifth
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) and of
the Classification of Mental and Behavioural Disorders (ICD-10) are used to
diagnose depression after stroke. Specifically, it is classified under ‘mood disorder

due to a general medical condition’.

Clinical features have taken account of the frequency of occurrence and severity of
depression after stroke in understanding various symptoms. These can be further
categorised into emotional, physical, cognitive and behavioural symptoms for

depression after stroke.

Emotional symptoms include: a depressed mood for most of the day; diminished
interest or pleasure; frustration; feelings of worthlessness, and inappropriate guilt.
Physical symptoms typically include: significant weight loss or weight gain;

insomnia or hypersomnia; fatigue or loss of energy; bodily aches; and loss of
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appetite. Cognitive symptoms may include: unrealistic evaluation of events, and a
loss of an ability to think, concentrate or make decisions. Individuals may also
report recurrent thoughts of death or suicide. Finally, behavioural symptoms for
depression may include psychomotor agitation or retardation, social withdrawal,
and neglect of self-caring and appearance (American Psychiatric Association,
2013). Similarly, in certain situations, the following symptoms may also be
observed among depressed patients: reduced sex drive; intolerance; lack of
enjoyment; worry; slow speech; change in appetite; unexplained aches; changes in
the menstrual cycle; disturbed sleep patterns; avoidance of social activities; and

difficulties at home and in living life (Gray & Lindsay, 2009).

Clinically and empirically, there are different ways of assessing depression after
stroke; usually the purpose of an assessment determines the type of tools that are
used to diagnose, screen or assess the severity of depression after stroke (Aben,
Verhey, Lousberg, Lodder, & Honig, 2002). To assess depression after stroke,
some studies have used structured or semi-structured interviews based on the
above DSM or ICD-10 criteria. Others used depression-rating scales to screen or
assess the severity of depression after stroke. Psychological instruments — such as
the Beck Depression Inventory (BDI), Hospital Anxiety and Depression Scale
(HADS-D), Hamilton Depression Rating Scale (HDRS), and Symptoms Checkilist-
90 depression subscale (SCL-90-D) — are used to assess the symptoms and
severity of depression among stroke patients. These instruments also have cut-off
points for classifying people as depressed and not depressed. Aben et al. (2002)

examined the validity of these scales as screening instruments for depression in
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stroke patients. The sensitivity of each was found to be: BDI: 80%; HADS-D:
73.1%; HAM-D: 62.5%; and SCL-90-D: 88.5%, while their specificity was as
follows: BDI: 61.4%; HADS-D: 81.6%; HAM-D: 91.7%; and SCL-90-D: 60.7%. In
addition to these four scales, Gaete and Bogousslavsky (2008) mention 12 other

self-report tools which may be used to assess depression after stroke.

Clinical observation may also be used to assess depression after stroke. Nursing
staff may fill out a structured questionnaire, such as the Stroke Aphasic Depression
Questionnaire (SADQ) (Sutcliffe & Lincoln, 1998), about the patient’s sleeping and
eating habits, weight loss or gain, and mood. This kind of measurement is often

used to assess observed depression symptoms in stroke patients with aphasia.

With respect to the prevalence of depression after stroke, the literature indicates
that depression symptoms are observed in approximately 29% - 52% of stroke
patients and may appear within a few weeks after a stroke and could be enduring
up to 5 years after stroke (Ayerbe, Ayis, Wolfe, & Rudd, 2013). However,
inconsistencies in prevalence rates can be examined in connection with the
differences in the samples and assessment methods used in different studies.
Furthermore, a number of studies have examined various contributing factors that
might influence the occurrence or prevalence of depression after stroke. For
instance, damage to specific brain sites has been investigated as one factor behind
this disorder. In particular, the left hemisphere is generally considered to be more
significantly associated with the presence of depression after stroke (Robinson,

2006). However, more than one systematic review found these findings to be
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inconclusive, suggesting that both hemispheres could be linked to depression after
stroke (Bhogal, Teasell, Foley, & Speechley, 2004; Singh, Herrmann, & Black,

1998).

Another significant factor in this regard is the length of time elapsed since the
stroke. For instance, in a systematic review of 50 studies aimed at assessing the
prevalence of depression after stroke, Ayerbe et al. (2013), explored the
frequencies of depression symptoms at four intervals after stroke: 3 months and 1,
3 and 5 years. The findings showed that the frequency of depression was 33%,
28%, 32% and 31%, respectively (Ayerbe, et al., 2013). Similarly, Hackett and
Pickles (2014) aimed to update and review the frequencies of depression after their
previous systematic review (Hackett, Yapa, Parag, & Anderson, 2005). In this
updated review, 61 studies were reviewed, considering 25,488 patients.
Depression after stroke presented in 28% of stroke patients within the first month
of stroke, 36% after a 2-5 month period, 31% after 6-9 months, 33% after the first
year, 25% after 2-4 years, 23% at 5 years, and 31% beyond 5 years after the

stroke.

In addition to the stroke’s lesion location and the duration of time since the stroke
occurred, further demographic factors relating to aspects and elements of
depression after stroke have also been considered. Overall, depressed survivors
tended to have lower education levels (Sienkiewicz-Jarosz et al., 2010), and

severe language problems (Thomas & Lincoln, 2006), while being female was
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significantly associated with depression ( Townend, Tinson, Kwan, & Sharpe,

2010; Madureira, Guerreiro, & Ferro, 2001).

1.4.3 Rationale for the study of post-stroke mood disorders in Saudi Arabia

Clinical evidence from the literature review confirmed that several studies have
examined the prevalence of stroke in Saudi Arabia, yet few of these have focused
on investigating anxiety or depression after stroke. Indeed, only one study has
investigated the prevalence of post-stroke mood disorder in Saudi Arabia.
Conducted by Hamad, Siddiqui, Al-Mansoor, Al-Senani, and Sinha (2011), this
study examined depression after stroke in a Saudi sample, finding incidents of
depression in 17% of stroke survivors during the first month after stroke. The study
by Hamad et al. (2011) was important in categorising depression after stroke into
different types of depression, such as mild depression, moderate depression and
severe depression. However, the study did not include sufficient data about
demographic factors such as age, gender, literacy, time since stroke, treatment
setting (hospital or rehabilitation unit), and side of weakness (left or right), in order
to identify the frequency and severity of depression after stroke among Saudi
participants. It also did not focus on anxiety disorder along with depression after
stroke. This is a gap in the literature which the present study seeks to address. The
current study contributed to the literature in terms of integrating anxiety and
depression disorders after stroke as one investigation for enhancing our
understanding of post-stroke mood disorders in hospitalised Saudi patients. Thus,

by considering both anxiety and depression after stroke, the present study aimed
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to provide a much-needed contribution to the current limited body of research on

anxiety and depression after stroke in Saudi Arabia.

The limited scope and depth of existing research literature on Saudi healthcare
highlights the need for an investigation into the prevalence of post-stroke anxiety
and post-stroke depression in the country. As the literature review of findings in
Chapter One showed, common clinical settings or research locations are
European, American, and Asian countries. Due to significant cultural and
demographic differences between geographical contexts, findings on the
prevalence of post-stroke mood disorders in these countries cannot necessarily be
generalised to the Saudi context. It can be expected that the treatment and quality
of care offered to post-stroke patients differ between countries. It is also expected
that hospital settings in Saudi Arabia for dealing with post-stroke care issues are
different from those in other regions. In addition, the national culture of the country
is likely to have a significant influence on the knowledge and awareness of mood

disorders among the patients.

Moreover, patient characteristics may affect the emotions of post-stroke patients
differently depending on the geographical region. This is because patient
characteristics reflect to some degree the country’s culture and the societal
attitudes and values in which the post-stroke patient resides. For example, a
relatively high degree of dependency between family members in Saudi Arabia,
compared to their Western counterparts, is likely to play a vital role in shaping the

emotions of post-stroke patients. A country-specific study will help to take into
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account the hidden effects of the cultural and social factors that influence anxiety

and depression after stroke.

The following section considers the relationship between cognitive dysfunction and

mood disorders after stroke.

1.5 Relationship between cognitive dysfunction and mood disorders after
stroke

Cognitive dysfunction may be an important predictor of mood disorders or a factor
related to mood disorders (Ayerbe, Ayis, Rudd, Heuschmann, & Wolfe, 2011;
Kauhanen et al., 1999; Pohjasvaara et al., 2002; Sharpe et al., 1990). Studies have
shown that stroke patients who have a high degree of cognitive dysfunction are
considerably more likely to develop depression or anxiety symptoms than are
those who do not have such high levels of cognitive dysfunction (e.g., Downhill &

Robinson, 1994).

Models of the relationship between cognitive dysfunctions and mood disorders can
take two forms: neuroanatomical and neuropsychological.

1.5.1 The neuroanatomical model of the relationship between cognitive
dysfunction and mood disorders after stroke

The neuroanatomical model examines lesions in the brain structures and their
correlations with mood disorders post stroke. Researchers usually use functional
neuroimaging to identify the relationship between brain damage after stroke and

depression and anxiety. Lesion location and the volume of the injury are identified
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as the most important factors for exploring the association between mood

disorders and cognitive damage.

In this regard, Kovari et al. (2009) performed a detailed analysis of lesion type in
consecutively autopsied stroke patients, both with and without depression, after
stroke. Fourteen patients of 20 had major depression at six months after stroke.
Furthermore, CT-scan results confirmed that basal ganglia, thalamic, and white
matter lacunes were associated significantly with the occurrence of post-stroke
depression. With the same purpose in mind, Hama, Yamashita, Yamawaki, and
Kurisu (2011) examined 243 patients with haemorrhagic or occlusive stroke. CT
scans were performed on all those patients at admission to assess the size and
site of the damage in the basal ganglia and frontal lobe. The results showed that
the severity of affective depression among stroke patients was associated with left
frontal-lobe damage but not damage to the basal ganglia. Apathetic depression
was related to injury of the basal ganglia in both hemispheres but was not related

to the frontal lobe.

Additionally, the MRI scan for stroke patients diagnosed with depression disorder
showed that, not only is frontal lobe damage related to mood disorders after stroke,
but that damage in different parts of the brain may also lead to mood disorders.
Vataja et al. (2001) used MRI to investigate the radiological correlates between
type, side and size of lesions and depression in 275 patients, 3 to 4 months after
stroke. Patients aged 55 - 85 years were included, and 40% of them were

diagnosed with depressive disorder. The findings showed that there were
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significant differences between depressed and non-depressed patients in some of
structures the prefrontal subcortical, especially in the caudate, pallidum, genu of
internal capsule, and anterior capsule. There were also significant differences in
the frequency of infarcts in the occipital lobe, posterior corona radiate, and

amygdala.

Using a similar MRI technique, Tang et al. (2010) conducted a study to assess the
association between frontal subcortical circuit infarcts and depression after stroke.
A total of 591 patients underwent an MRI scan and participated in a structured
clinical interview based on DSM-IV criteria for major depression and dysthymia.
The researchers found that 75 of the patients were diagnosed with depression after
stroke. The results showed that frontal subcortical circuit infarct (acute or old) was
significantly associated with depression after stroke. Moreover, the results of a
multivariate logistic regression analysis indicated that frontal subcortical circuit

infarct could be identified as an independent risk factor for depression after stroke.

Downhill and Robinson (1994) partially supported previous findings in their
examination of 309 patients who were diagnosed with intracerebral haemorrhage
or cerebral infarction. Their findings indicated that depression symptoms were
related to the left lesion significantly more than to the right lesion. These studies
confirmed that cognitive dysfunction present in stroke patients leads to the damage
of or affects the left side of the hemisphere, which ultimately leads to mood

disorders.
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Although the evidence suggests that damage of the left hemisphere may be
associated with mood disorders after stroke, in particular depression after stroke,
other studies have found no significant relationship between lesion location and
depressive symptoms in stroke patients. Carson et al. (2000) undertook a
systematic review of all studies hypothesising that depression disorder in stroke
patients is related to the left side lesion or left anterior lesions. Reviewing 35
studies conducted between January 1975 and August 1999, they showed no
support for these hypotheses, and concluded that there was no significant
relationship between depression symptoms and lesions in the brain. This
conclusion has been supported by Bhogal et al. (2004) who conducted a
systematic review of lesion locations and depression after stroke. Based on studies
from January 1970 to March 2003, their review was comprised of 26 original
articles. The authors observed that ten articles found no significant association
between lesion location and the frequency or severity of depression after stroke.
Only two studies found a significant association between right-hemisphere strokes
and depression, while four articles reported a significant association between left-

hemisphere strokes and depression.

The clear heterogeneity of the findings of the neuroanatomical model of correlation
between cognitive dysfunction and mood disorders has prompted researchers to
propose that other variables must be considered as part of the assessment of
mood disorders in stroke patients, such as social and interpersonal factors, daily
functions and cognitive disabilities. Accordingly, the hypothesis was modified by

recent studies from its narrow focus on lesions to include the psychological
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representations, which can develop after a stroke, leading some patients to be
more depressed or anxious than others. Subsequently, a wide range of
psychological and social aspects has been examined to determine their effect on

emotion after stroke; one of these being a cognitive abilities deficit.

1.5.2 The neuropsychological model of the relationship between cognitive
dysfunctions and mood disorders after stroke

According to a neuropsychological model, cognitive abilities are vital means of
interacting with others. They entail manipulating information in the brain for various
purposes such as talking, learning, reading, writing, and recognising previous
experiences. Thus, damage in the cognitive areas of the cerebrum may adversely
affect these abilities and impair the individual's quality of life. In contrast to the
neuroanatomical model, the neuropsychological model of correlation between
cognitive dysfunctions and mood disorders proposes that stroke patients become
depressed or anxious because they lose their cognitive ability to recognise or

communicate with their surroundings.

Stroke and its sequelae often occur suddenly, causing patients to face severe
difficulties in their relationships and surroundings (Bays, 2001; Kim et al., 1999).
Sufferers may fail to fulfil their roles in life (Owolabi, 2012), and such negative
implications may result in permanent dependency. Physical and cognitive
disabilities particularly can lead to retirement or long stays in hospitals or other
institutions (Scott, Phillips, Johnston, Whyte, & MacLeod, 2012). These dramatic
life-changes can adversely affect the patient’'s mood and may lead to a loss of

personal motivation and possibly depression and anxiety disorders (Dennis,
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O'Rourke, Lewis, Sharpe, & Warlow, 2000). In this regard, Ayerbe et al. (2011)
found that the frequency of depression increases when stroke patients lack family
support, are unable to work, are living in an institution, and are suffering from

cognitive impairment.

In many cases, the complicated post-stroke cognitive dysfunctions and mood
disorders symptoms also play an important role in determining the seriousness of
the stroke and the potential benefits from treatment. Moreover, severe mood and
cognitive disorders after stroke can trigger more chronic psychological disorders
such as suicide (Forsstrom, Hakko, Nordstrom, Rasanen, & Mainio, 2009). These
concerns have led researchers to explore, in particular, the nature of the
relationship between, in particular, cognitive dysfunctions and mood disorders after

stroke.

1.5.2.1 Relationship between cognitive dysfunction and anxiety after stroke

Five studies (Ayerbe et al., 2014; Barker-Collo, 2007; Castellanos-Pinedo, 2011,
Fure et al., 2006; Spalletta et al., 2002) which have addressed the relationship
between cognitive dysfunction and anxiety after stroke used neuropsychological
assessment. Data were tabulated in Table 1.4. The number of participants in these
studies was ranged between 73 and 2179. The time of assessment since stroke
was ranged between 2 days and 10 years. All studies reviewed included only adult
samples; mean ages was (1 = 62.26 = 9.2). The mean proportion of men was 54%.
The Mini Mental Status Examination Scale (MMSE) was used (3 of 5 studies) and

the Neuropsychiatric Inventory (NPI) was used (1 of 5 studies) in assessing overall
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cognitive dysfunction. In 1 of the 5 studies, a battery of five neuropsychological
tests was used to assess post-stroke impairments in four cognitive domains. For
anxiety assessment, the Hamilton Anxiety Rating Scale (HARS) was used in 2
studies. Similarly, the Hospital Anxiety and Depression Scale (HADS) was used in

2 studies. The Beck Anxiety Inventory (BAI) was used in one study.

Out five studies, one study (Fure et al., 2006), as seen in the Table 1.4, found a
significant correlation between overall cognitive dysfunction (as measured by
MMSE) and anxiety after stroke in the acute phase of stroke. Another study by
Spalletta et al. (2002) identified a significant relationship between post-stroke
anxiety examining by the HARS and overall cognitive impairment assessing by the
MMSE among only patients with left hemisphere stroke. The interesting
observation was that in 2 studies using follow-up method (Ayerbe et al., 2011;
Castellanos-Pinedo, 2011), the correlation was found to be significant
predominantly in the late stages of stroke. Castellanos-Pinedo (2011) examined
stroke patients at four times points and found a significant relationship between the
NPI scores and the HARS at only 26 weeks after stroke. Likewise, Ayerbe et al.
(2014) found that anxiety 5 years after stroke was significantly associated with

lower scores on the MMSE.

As to the relationship between cognitive domains and anxiety, an examination of
the five cognitive domains, Barker-Collo (2007) examined the relationship between
four cognitive domains and anxiety after stroke. After three months post-stroke, a

significant relationship was observed between difficulties in three cognitive
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domains i.e. specify which ones long term memory, attention and cognitive speed,

whereas the relationship between learning and anxiety was not significant.

From the general literature review, it can be analyzed that the strength and
significance of the relationship between post-stroke cognitive dysfunction and
anxiety disorder varied between the studies. The five studies covered in this
section also revealed that some variables can be identified as important factors
when the relationship between post-stroke cognitive dysfunction and anxiety

disorder has been examined, including:

e Lesion location (Saplletta et al., 2002),
e Time since stroke (Ayerbe et al., 2011; Castellanos-Pinedo, 2011),

e Cognitive domain targeted (Barker-Collo, 2007).

On other hand, review of past studies showed that the relationship between
cognitive dysfunction and anxiety fundamentally overlaps between cognitive,
medical, and functional factors. This is the reason why anxiety after stroke was
found to be correlated with the different cognitive dysfunctions. It was observed
that patients with cognitive dysfunction often require a re-evaluation of their life in
terms of individual goals, guidelines and directions, as well as review their social
activities in order to take into account stroke-induced physical and cognitive
insufficiencies. Those patients may increase their medical care and rehabilitation,
resulting in treatment of medical complications with the passage of time; however,
the influence of cognitive dysfunction post stroke can remain for a long period of

time and can cause different disturbances, such as loss of communication with
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surroundings, retirement from work, loss of eligibility, and ultimately anxiety
disorder (Burton et al. 2013). Therefore, the past literature by (Astrém, 1996;
Brynjar Fure, Wyller, Engedal, & Thommessen, 2006; Leppavuori, Pohjasvaara,
Vataja, Kaste, & Erkinjuntti, 2003; Raju, Sarma, & Pandian, 2010) reported a
significant relationship between anxiety after stroke and both cognitive impairment

and poor functional outcomes.
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Table 1.4: Summary of articles included in the literature review (relationships between cognitive dysfunction and anxiety disorder after stroke)

Authors and year Time of Patient characteristics Cognitive assessment Anxiety assessment Outcomes
published assessment
since stroke N Type of Age (y) Gender | Cognitive domain Tests used Anxiety Tests
stroke (1, SD) (Male targeted type used
%) targeted
Spalletta et al., 2002 H=3.10m 153 First ever 66.48 + 47.3% Overall cognitive MMSE anxiety after | HARS | High scores on the
stroke 134 function stroke HARS associated
significantly with low
scores on the MMSE
in patients with left
hemispheric stroke
Fure et al., 2006 Between day 178 Ischemic 68.6+£11.4 | 62.9% Overall cognitive MMSE anxiety after | HADS | The relationship
3 stroke function stroke between HADS-A
and day 7 score and MMSE was
significant.
Barker-Collo, 2007 3m 73 Ischemic and 51.7 % 54.8% | Learning, Memory, | CVLT-Il, VPA | anxiety after BAI Anxiety 3 months of
haemorrhagic 10.19 Attention/Impulsivit Digit and stroke stroke was
stroke y, Cognitive speed | spatial spans significantly
Wechsler, associated with long
IVA-CPT, term memory,
Victoria attention and cognitive
Stroop speed
Castellanos- 2d,4,12,and 89 Ischemic Not 51.7% Overall cognitive NPI anxiety after | HARS | Significant relationship
Pinedo, 2011 26 w stroke reported function stroke between the NPI
scores and HAM-A at
26 weeks after stroke.
Ayerbe et al., 2014 3m, 1,35 2179 Stroke Not Not Overall cognitive MMSE anxiety after | HADS | Anxiety 5 year after
and 10y (undetermined reported reporte function stroke stroke was
) d significantly
associated with lower
scores in the
MMSE

Abbreviations: (d) days, (w) weeks, (m) months, (y) years, (MMSE) The Mini-Mental State examination, (HADS) The Hospital Anxiety and Depression Scale, (HARS) The Hamilton Anxiety Rating
Scale, (CVLT-II) The California Verbal Learning Test-1l, (VPA) The Visual Paired Associates, (IVA-CPT) The Integrated Visual Auditory Continuous Performance Test, (BAl) The Beck Anxiety

Inventory, (NPI) The Neuropsychiatric Inventory.
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1.5.2.2 Relationship between cognitive dysfunction and depression after
stroke

The next chapter is a systematic review of past studies to examine the relationship
between cognitive dysfunction and depressive symptoms. The review critically
analyses and discusses the findings of past studies to show how overall cognitive
dysfunction is associated with post-stroke depression.

1.5.3 Rationale for the study of the relationship between post-stroke
cognitive dysfunctions and mood disorders in Saudi Arabia

The rationale for the current study was the lack of research on the association
between cognitive dysfunction and mood disorders in the KSA. The purpose of the

study was to fill the gaps identified above in the previous research literature.

The examination of the literature about stroke in the KSA shows that past
researchers have focused only superficially on the neuropsychological aspects,
despite the fact that a large portion of the stroke population in the country suffers
from different types of cognitive dysfunctions. To our knowledge, only two
published studies aimed to explore the prevalence of psychological disorders in the
KSA. One investigation by Hamad, Siddiqui, and Al-Mansoor (2011) investigated
the distribution of depression in 60 stroke patients in Saudi Arabia. Ten patients
had depression, 7 patients had mild depression, 2 had moderate depression and 1
patient had severe depression. In conclusion, the team of researchers noted that
the rates of depression were infrequent in the patients with stroke; however,
depression was significantly linked to the individual's severity of disability rather

than to the type of stroke. In the second investigation by Abdul-Sattar and Godab
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(2013), the authors attempted to identify the possible factors influencing the
functional outcomes of stroke patients after inpatient rehabilitation. They reported
that the key neuropsychiatric conditions after stroke are: cognitive condition,
depression, and stroke severity. Additionally, the findings found that the functional
dependency of the Saudi population of post-stroke patients was highly correlated

with their cognitive or neuropsychiatric conditions (Abdul-Sattar & Godab, 2013).

Among the available studies in KSA, stroke is becoming a growing problem for
individuals in Saudi Arabia due to rapid changes in the health-related quality of life
of the region. Individuals of all ages can suffer from stroke at any stage of life. To
minimise this risk, timely diagnosis and outcomes are needed. An overview of the
Saudi Arabian population was provided above, showing that the number of medical
centres and research facilities available for treating stroke — only four — is too few
for the country’s population. The provision of treatment for blood clots is also
lacking. Relatedly, Khathaami et al. (2011) have indicated a low level of awareness
and poor practices in treating stroke, and accordingly poor outcomes and
consequences from suffering a stroke in Saudi Arabia. The findings of the current
doctoral research are expected to increase awareness of and knowledge about
stroke outcomes, including cognitive and mood outcomes, and the indirect

associations between the two.

A very limited number of past neuropsychological studies can be found which
concentrate on the Saudi context. It is recommend that future research should

focus on the impact of stroke on cognitive processes, which are directly associated
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with the brain. Future research should also investigate the potential aspects
associated with cognitive dysfunctions. Specifically, future studies should be
directed towards demographic factors to identify their relation to cognitive
dysfunction and mood disorders after stroke. These include: age, gender, and
literacy, as well as ‘side of weakness’, settings, and time since stroke. Of these
factors, literacy is of particular importance because, according to the Ministry of
Education in Saudi Arabia, around 19% of people over 60 years of age are
illiterate. The high level of illiteracy compared to Western countries, makes this
neuropsychological study an urgent social and economic medical issue in the KSA.
Similarly, the influence of old age on increasing stroke patterns, mainly in the
seventh decade of a person’s life needs further study to highlight the changes
occurring in the cognitive functioning of the old-aged person in the post-stroke
period. Exactly how the impairments suffered by such patients impact upon living
their routine lives must also be more thoroughly studied. Moreover, past studies
confirm that the prevalence of stroke in men is higher than that in women. This
underscores the need to investigate cognitive functions in men, which will help in
identifying differences in the relationship between the cognitive dysfunctions found

among males as well as among females.

In addition, changes in patients’ cognitive abilities, especially neuropsychological
disorders, after stroke, have rarely been examined in Saudi Arabia. Loss of
attention, memory and language may result in long-term dependence of the stroke
patient on others and may contribute to feelings of frustration and fear due to being

unable to communicate with others or carry out tasks for themselves. Due to the
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cognitive dysfunctions that can occur after a stroke, some survivors may lose their
jobs, and have less social contact and activity, thereby contributing to the
development of depression and anxiety related to their disabilities. It follows that
there may be potential interactions between neuropsychological dysfunctions (e.g.,
attention deficit, memory disorder, visual neglect and executive dysfunction) and
mood disorders (depression and anxiety) after stroke. Thus, expanding the focus of
neuropsychological studies in Saudi Arabia is critical for inferring patterns and
differences between the cognitions of one stroke patient and another, which can

help in offering effective interventions in the post-stroke period too.

In sum, the -current research extends into multiple dimensions, including
substantiating the general findings extracted from the literature review with the
primary findings gathered from KSA medical centres. Another rationale for the
present study is the lack of knowledge and awareness among KSA medical
professionals as well as in the Saudi population about the relationship between

cognitive dysfunctions and mood disorders.

1.6 Aims of thesis

The aims of the thesis are:

e To conduct a systematic review of the relationship between overall cognitive
dysfunction and depression disorder after stroke.

e To investigate the prevalence of post-stroke cognitive dysfunctions which will

be inclusive of overall cognitive dysfunction, as well as orientation/attention,
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memory, fluency, language, visuo-spatial perception, visual neglect, visual-
motor skills and executive functions impairments in Saudi Arabia population.

e To investigate the prevalence of post-stroke mood disorders (anxiety and
depression) in Saudi Arabia using a self-report mood scale.
e To investigate the relationship between cognitive dysfunctions and mood

disorders using neuropsychological tests and a self-administered scale.

Having examined the literature, the next chapter presents a systematic review of

the relationship between post-stroke overall cognitive dysfunction and post-stroke

depression disorder.
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Chapter Two: Relationship between Overall Cognitive Dysfunction
and Depression after Stroke: A Systematic Review

2.1 Introduction

According to the literature, approximately 70% of survivors are impaired in one or
more cognitive functions (Blake et al., 2002; Girard et al., 2010; Nys, et al., 2006),
and the pattern and severity of cognitive dysfunction often depend on the location
of lesions in the brain (Robinson, 2006). The impact of a loss of function after
stroke can have negative psychological effects. Many stroke patients suffer from
depression in addition to cognitive dysfunction (Bour et al., 2010; Nys, et al., 2006;
Pohjasvaara et al., 2002; Rasquin et al., 2004). According to Hackett et al. (2005)
and Hackett and Pickles (2014), depression is common after stroke (an estimated
31-33%), but research is needed into the aetiology and risk factors associated with

post-stroke depression.

Early studies, such as those by Robinson, Starr, Kubos, and Price (1983), found
that stroke patients with cognitive dysfunction also suffered from depression, and
suggest that cognitive dysfunction can be considered a related factor of depression
after stroke. Similarly, Downhill, and Robinson (1994) found that stroke patients
whose symptoms of depression abated showed a greater improvement in their
cognitive functions than those whose symptoms of depression did not abate.
These findings have led professionals and researchers to explore the possible
correlation between overall cognitive dysfunction and depression disorder after

stroke.
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It is now partially accepted that neuroanatomical, overall cognitive dysfunction

contributes to post-stroke depression. In order to understand the possible link more

clearly, lesions in various parts of the brain have been studied to explore the

association between cognitive dysfunction and depression post stroke, including:

e Frontal lobe (Downhill & Robinson, 1994; Eastwood et al., 1989; Hama et al.,
2007; Spalletta et al., 2002; Tang et al., 2012).

e Cortical and subcortical structures (Tang et al., 2010).

e Amygdala (Sachdev, Chen, Joscelyne, Wen, & Brodaty, 2007).

e Basal ganglia, thalamus and white matter (Gold, et al., 2009; Mok et al., 2009;
Vataja et al., 2001).

e Left and right hemispheres (MacHale, O’Rourke, Wardlaw, & Dennis, 1998;

Nys, et al., 2006; Robinson, Bolla-Wilson, Kaplan, Lipsey, & Price, 1986).

Thus far, little is known about why the relationship between lesions in the brain and
post-stroke depression occurs in some patients and not others. The above studies
have revealed mixed results, with some studies concluding that there is a positive
relationship between the lesions causing both cognitive dysfunction and
depression symptoms, and others concluding that, while correlations between
lesions and depression can be found, their association is not statistically significant
(Bhogal et al., 2004; Carson et al., 2000; Murata et al., 2000; Sharpe et al., 1990;
Spalletta et al., 2002). This variation may be attributed to the fact that, in the
studies that did not find a significant relationship, cognitive dysfunction post stroke

was considered only in terms of brain structure, and not function. In addition, these
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studies did not use comprehensive assessments to identify the presence of
cognitive dysfunction, but used the Mini Mental State Examination (MMSE)
(O’Bryant et al., 2008), which is known not to be a sensitive measure for detecting
cognitive impairment after stroke (Bour, Rasquin, Boreas, Limburg, & Verhey,
2010). The use of the MMSE, as opposed to measures that assess specific
cognitive domains more thoroughly, may also have contributed to the lack of
significant correlation found between cognitive dysfunctions and post-stroke

depression.

Overall cognitive dysfunction and depression after stroke can affect patients’
quality of life in general, and the outcome of treatment and rehabilitation
programmes in particular (Bays, 2001; Beekman et al., 2000; Campbell Burton et
al., 2011; Carod-Artal et al., 2008; Gottesman & Hillis, 2010; Kauhanen et al.,
1999). In order to improve management and intervention planning, it is important
for health and rehabilitation professionals working with stroke patients to
understand the relationship between overall cognitive dysfunction and depression.
Therefore, the aim of this review was to address the following question: Is there a
significant relationship between overall cognitive dysfunction and depression post
stroke? To answer this question, the researcher reviewed studies which assessed
the relationship between overall cognitive dysfunction and depression disorder post

stroke.

68



Chapter 2: Systematic Review

2.2 Method

2.2.1 Criteria for including studies in the review

Types of disorders

For the purposes of this review, cognitive dysfunction was defined as loss of
overall intellectual ability due to stroke, as determined by neuropsychological

assessments.

Depression after stroke was characterised by the following: low mood; loss of
interest or pleasure in all activities; changes in appetite or weight, sleep and
psychomotor activity. Other attributes of depression after stroke include: decreased
energy; feelings of worthless or guilt; difficulty thinking, concentrating, and making
decisions; and recurrent thoughts of death or suicidal ideation, plans, or attempts
(American Psychiatric Association, 2013). The reason behind choosing these
inclusion criteria was to exclude other types of mood disorders (e.g., bipolar | and

bipolar Il disorder).

Types of participants

All studies that were eligible for inclusion specified an adult participant sample (18
years old and over). Participants had to have a clinically verifiable diagnosis of
stroke. The World Health Organisation defines ischemic stroke as: ‘rapidly
developing clinical signs of focal or global disturbance of cerebral function, with
symptoms lasting more than 24 hours (unless interrupted by surgery or death), with

no apparent nonvascular cause” ( Thomas et al., 2000, pp. 1-2).
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Types of measures

Studies were eligible for inclusion if they:

a)

b)

Used a standardised neuropsychological test, which involves one test or a
battery of tests, to obtain specific scores for examining overall cognitive
dysfunction. These neuropsychological tests are administered under
observation in standard conditions and use normative data whereby
performance is compared to reference groups of the same age, sex, race, and
education level.

Included assessment of depression disorder measures to identify and evaluate
depression symptoms. The researcher included the rating scales which may be
used to detect depression disorders post stroke. These included: the Beck
Depression Inventory; Beck Depression Inventory Fast Screen; Brief
Assessment Schedule Depression Cards; Center for Epidemiological Studies
Depression Scale; General Health Questionnaire with 30 items (GHQ-30) and
General Health Questionnaire with 28 items (GHQ-28); Geriatric Depression
Scale; Geriatric Depression Scale 15; Hospital Anxiety and Depression Scale;
Montgomery-Asberg Depression Rating Scale; Patient Health Questionnaire 2;
Stroke Inpatient Depression Inventory; Symptom Checklist 90; Wakefield
Depression Inventory; Yale Question. The following questionnaire, not listed by
Lincoln et al. (2012), was also included in this review: Hamilton Rating Scale
for Depression. The researcher also included questionnaires used with patients

with communication problems. These scales included: Aphasic Depression
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Rating Scale; Depression Intensity Scale Circles; Signs of Depression Scale;
Smiley Faces; Stroke Aphasic Depression Questionnaire 10; Stroke Aphasic
Depression Questionnaire Hospital version 21; Stroke Aphasic Depression
Questionnaire Hospital version 10; Visual Analog Mood Scales; Visual Analog
Mood Scales Sad item, Visual Analog Mood Scales Self-Esteem Scale (Lincoln
et al., 2012).

Additionally, this review included studies that used either structured or semi-
structured interviews to diagnosis depression disorder after stroke. The type of
depression measurement was expanded to include the following: Structured
Clinical Interview for the DSM-III; Structured Clinical Interview for the DSM-VI;
Present State Examination; and Schedules for Clinical Assessment in
Neuropsychiatry. When a depression disorder scale was reported in the study
and not listed above, the researcher checked back through the references to

clarify whether this scale is used to measure depression.

2.2.2 Search method for identification of studies

Types of studies

Published between January 1980 and December 2013, three types of study were

selected: identify cohort, cross-sectional and case-control studies. The rationale for

the limiting the search to period from the early 1980's onwards was that the

examination of the relationship between post-stroke cognitive dysfunction and

depression disorder conducted before then was very rare. Furthermore, extending
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the searches for 33 years allowed including many studies, in order to increase the

accuracy of this systematic review.

The review included only those studies that conducted correlation analysis to
examine the relationship between overall cognitive dysfunction and depression
disorder after stroke. Moreover, it included studies that sought to identify this
correlation using at least one of the applications of the correlational statistical
techniques. A final restriction pertained to language: non-English studies were

excluded.

Study identification

To identify all relevant published studies conducted between January 1980 and
December 2013, the following online databases were searched: Medline (May
1981 — December 2013; Appendix 1), EMBASE (March 1983 — December 2013;
Appendix 2), and PsycINFO (January 1982 — December 2013; Appendix 3). The
search strategy involved combining a number of terms for stroke. These terms
included: stroke/ cerebrovascular accidents/ cerebral ischemia/ brain damage/
ischemia/ cerebrovascular disorders/ haemorrhage/ cerebral haemorrhage/
subarachnoid haemorrhage/ cardiovascular system/ geriatrics/ Alzheimer’s
disease/ embolisms/ thromboses. A range of terms describing cognitive
dysfunction were also used, including: cognitive ability/ cognitive impairment/
cognitive processes/ cognitive psychology/ cognitive appraisal/ cognitive

rehabilitation/  cognitive  neuroscience/ cognitive assessment/  cognition/
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neuropsychology/ neuropsychological rehabilitation/ neuropsychological
assessment/ Mini Mental State Examination/ dementia/ vascular dementia/
semantic dementia/ senile dementia/ Alzheimer's disease. Likewise, other key
terms were used for describing depression disorder: depression/ major depression/
long-term depression (neuronal)/ depression (emotion)/ psychiatric symptoms/
emotional disturbances/ emotional states/ psychiatric evaluation/ psychological
assessment/ Beck Depression Inventory/ Zung Self Rating Depression Scale/
Psychological Screening Inventory. All titles identified in the search were reviewed
for consideration. In addition, the reference lists of all retrieved studies, as well as
the bibliographic references of existing reviews, were subsequently scrutinised for
potentially relevant studies. All citations were assessed for relevance based on the
study’s abstract. Where it was not clear whether a study was eligible, the full article

was accessed for further consideration.

Data extraction and analysis

To determine whether all the inclusion criteria were met, the researcher reviewed

all of the selected articles. The data were then extracted and tabulated before

being analysed. The following data were collected about each study:

e Full citation: authors; year of publication; country.

e Participant characteristics: types of stroke (ischemic, thromboembolic,
intracerebral haemorrhage, subarachnoid haemorrhage, undetermined).

e Prevalence of overall cognitive dysfunction and prevalence of depression

disorder.
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e Study characteristics: sample size; settings; follow-up period.
e Assessments used: neuropsychological tests; depression measures.
e Findings: correlations between overall cognitive dysfunction and depression

disorder post stroke.

The reviewer also assessed the quality of the studies included in the review by
adopting the recommendations of the Centre for Reviews and Dissemination
(CRD) for undertaking systematic reviews in healthcare. According to the CRD,
quality assessment of any study must consider the appropriateness of the study
design, the risk of bias, the choice of outcome measures, statistical issues, the
quality of reporting, the quality of the intervention, and generalisability. Additionally,
the external validity, internal validity and statistical validity of the studies were
assessed for measuring the study’s quality (Centre for Reviews and Dissemination,
2009). The Critical Appraisal Skills Programme (CASP) Checklist for Cohort Study
(2013) (Appendix 5) was used to consider the strengths and weaknesses of
evidences. The CASP Checklist for Cohort Study includes 12 questions to help in
the process of carefully and systematically examining study to judge its
trustworthiness, relevance and to assess the quality and validity of the material in

each research.

2.3 Data analysis
In this study, a questionnaire was created to examine the methodological nature of

the studies reviewed, that is, how well the study was planned, and to assess the
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general quality of the evidence. In addition, Comprehensive Meta-Analysis
Software (CMA) was used for combining the data from the studies under review,
with a view to examining the severity and significance of the relationship between
overall cognitive dysfunction and depression disorder; the software executed this

by combining the results from two or more studies.

2.4 Results

2.4.1 Search process

The search produced 941 publication titles that were identified as potentially
relevant. Of these titles, 794 were excluded on the basis that the titles did not refer
to overall cognitive dysfunction and depression disorder after stroke, while the
remaining 147 mentioned stroke, cognitive dysfunction and depression in the
abstracts. Out of 147 abstracts, 57 were excluded due to the outcomes not being
relevant to the focus of this review. The full texts of the remaining 90 articles were
then read to determine if they were eligible based on the type of participants, the
type of study, and the type of measures used. The reviewer excluded 73 of the
articles for following reasons (Appendix 4): 7 were excluded as standardised
neuropsychological or depression measurements were not used to examine the
presence of overall cognitive dysfunction or depression post stroke; 11 were
excluded as they did not include a correlation analysis between overall cognitive
dysfunction and depression after stroke; 3 were excluded as the correlation values
between cognitive dysfunction and depression after stroke were not shown in the

findings section; 12 were excluded as they were limited to specific cognitive
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function domains rather than overall cognitive function; 6 studies were excluded as
they examined the relationship between lesions and depression; 4 were excluded
as a correlation analysis was not included; 5 were excluded as they examined
correlations between cognitive dysfunctions and hyposthenia, fatigue or functional
outcomes; 6 were excluded as they examined prevalence or changes of cognitive
impairment since the stroke; 12 studies were excluded as the full text was not in
English; and 2 were excluded as they were not quantitative studies. Therefore, in
total 17 studies met the inclusion criteria, 15 of which were identified from the
online database searches, and 2 of which were manually retrieved from a review of
the reference lists and bibliographies. The search process is diagrammatically

represented in Figure 2.1.

76



Chapter 2: Systematic Review

Figure 2.1: Search process and excluded/included studies
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Table 2.1: Studies suitable for systematic review
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Authors, year published & Setting Time of Patient characteristics Overall cognitive Depression
country assessme dysfunction
nt since
stroke N Type of stroke Age Gender Test % Test used %
(years) (Male %) used
(1,SD)
6m Stroke 30%
Robinson and Price (1982) Hospital om 103 | (undetermined) 63+11 44% - - GHQ 16%
0
USA
2w
Parikh, Lipsey, Robinson, and Hospital 3m 86 | Thromboembolic 60 +13 68% - - - -
Price (1987) 6m stroke or an
USA 12 m intracerebral
24 m haemorrhage
Major
Starkstein et al. (1989) Hospital p=15.3 93 | Right 61.4 + 62.5% - - - 18.28%
USA days hemisphere 10.75 Minor
thromboembolic 11.88%
infraction or
intracerebral
haemorrhage
Eastwood et al. (1989) Rehabilitatio 4m 87 | Stroke 63.3+13.7 63% - - ZDS 50%
Canada n (undetermined) GDS
HRSD
Im 21% 80%
House et al. (1990) Community 6m 128 | First-ever stroke 71.2 58% MMSE 26% BDI 88%
UK 12m 26% 7%
3m
Jonkman, Weerd, and Vrijens Hospital 35 | Stroke 55.1+3.8 71.43% - - - -
(1998) 12m (undetermined)
The Netherlands
Starr, Nicolson, Anderson, Hospital p=43 49 | Stroke 742+79 58.18% - - - -
Dennis, and Deary (2000) years (undetermined)
Scotland
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Authors, year published & Setting Time of Patient characteristics Overall cognitive Depression
country assessme dysfunction
nt since
stroke N Type of Age Gender | Testused % Test used %
stroke (years) (Male %)
(1, SD)
Spalletta et al. (2002) Hospital p=3.10m | 153 | Firstever 66.48 + 47.3% - - SCID-P- Major =
Italy stroke 13.4 DSM-IV 41%
Minor =

17%
Narushima, Chan, Kosier, and | Rehabilitation 6 m 59 | Intracerebral 58.5+ 15.6 76% - - - -
Robinson (2003) haemorrhage
USA or cerebral

infraction

21%
Wilz and Barskova (2007) Rehabilitation 3m 81 | Stroke 58 66% - - CDS
Germany (undetermined) 18%

15m
Passier et al. (2009) Hospital 3m 111 | Subarachnoid 52.8+13 18% Battery Mild 46.8% BDI-II 39.6%
Netherlands haemorrhagic Severe
25.2%
Duits, Munnecom, van Hospital and 4m 105 | Stroke 50+ 13 40.95% Battery 74% CLCE-24 42%
Heugten, and van community (undetermined)
Oostenbrugge (2008)
The Netherlands
Farner et al. (2010) Rehabilitation 13 m 126 | Ischemic or 75.0+11.3 54% - - MADRS 48%
Norway haemorrhagic
stroke
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Authors, year published & Setting Time of Patient characteristics Cognitive dysfunction Depression
country assessme
nt since
stroke N Type of Age Gender | Test used % Test used %
stroke (years) (Male %)
(1, SD)

Lamb, Anderson, Saling, and Hospital 6 m 25 | Firstever 67 £10 64% ABNAS 92% - -
Dewey (2013) stroke
Australia
Taylor-Piliae, Hepworth, and Community p=3.3 100 | Stroke 70+ 10 54% - - CES-D 35%
Coull (2013) years (undetermined)
USA
Hosking and Marsh (2013) Hospital 12m 67 | Ischemic 74.0+7 48% Battery 28% GDS 33%
New Zealand stroke or

intracerebral

haematoma

3m 31.7%

Allan et al. (2013) Hospital 1y 355 | Ischemic and 80+ 4.10 51.8% - - GDS 30.2%
UK 4y haemorrhagic 35.7%

stroke

8y 39.6%

Abbreviations: (-) not reported
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2.4.2 Patient characteristics

The review included 17 studies with a combined sample of 1,763 participants. Data
were extracted on participant demographics, and the types of stroke recorded in
each study were tabulated in Table 2.1. All studies included only adult samples;
mean ages of the samples ranged from 50 to 80 years (U = 64.70 £ 8.54). The
proportion of men ranged from 18% to 76% (U = 55.59%). The type of stroke
recorded in the participant sample of each study was also tabulated. Ten studies
reported that stroke patients (undetermined types of stroke) were recruited; of
those, 3 studies limited participants to a first-ever stroke. The remaining 7 studies
investigated particular types of stroke, including: thromboembolic stroke or
intracerebral haemorrhage; right hemisphere thromboembolic infarction or
intracerebral haemorrhage; cerebral infarcts; subarachnoid haemorrhagic and
ischemic and haemorrhagic stroke. Additionally, the selected studies included both
hospital-based settings (10 studies) and community-based studies (2 studies).
Recruitment from both hospital- and community-based settings was found in 1
study. Those in the hospital settings were undergoing treatment while in 4 studies

participants were admitted to a rehabilitation setting.

2.4.3 Time of assessment since stroke

The reviewer also tabulated the initial assessment and follow-up periods recorded
by each study. Two studies reported a mean () period after stroke for the whole
sample. The reviewer calculated the mean (y) for two studies based on ‘time

elapsed since stroke’ in subgroups. As shown in Table 2.1, 6 of the 17 studies
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featured an assessment and reassessment strategy for monitoring overall cognitive
dysfunction and depression disorder in post-stroke patients. Table 2.1 also
highlights the time-point following a stroke at which patients were selected for initial
assessment. As can be seen, 3 of the 17 studies featured an initial assessment
within the acute post-stroke phase (i.e., within the first month). Other follow-up
options included: three months (5 studies); four months (2 studies); six months (5
studies); and twelve months (6 studies). Only 5 studies adopted a long-term follow-

up approach (over twelve months).

2.4.4 Prevalence of overall cognitive dysfunction post stroke
Out of 17 studies, only 5 reported data about the frequencies of overall cognitive
dysfunction after stroke. According to these 5, 21-92% of participants (i1 = 42.38%)

were cognitively impaired at any time after stroke.

2.4.5 Prevalence of post-stroke depression

The researchers in the studies under review examined the rate of post-stroke
depression. In 2 studies, 36.72% of patients had depression symptoms in the acute
phase of stroke (within 1 month). Four studies estimated the frequency of
depression to be 32.33% within three months after stroke. Two studies examined
patients within four months of stroke and found depression in 46%. Similarly, 2
studies assessed patients after six months and found that 56% had developed

depression symptoms.
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In a study with a longitudinal design, 39.1% of participants remained depressed 12
months after stroke. The prevalence rate for depression after a period of more than
12 months was reported to be 29.49% of patients in the studies included in this

review.

2.4.6 Neuropsychological measurements

1. Cognitive dysfunction assessment

In the studies wunder review, the authors utilised a wide range of
neuropsychological instruments in order to assess overall cognitive dysfunction in
patients. Table 2.2 presents the tests used. The Mini Mental Status Examination
Scale (MMSE) was the most frequently used (10 of 17 studies) in assessing
cognitive dysfunction. Furthermore, 8 of these 10 studies used the MMSE only in
their assessment of cognitive abilities, whereas two studies used it in conjunction
with other neuropsychological tests. In 2 of the 17 studies, a battery of five or more

neuropsychological tests was used.

Among the different neuropsychological tests, the Mini Mental Status Examination
(MMSE) was found to used mostly in the past studies. At second stance, Wechsler
Adult Intelligence Scale-Revised was used. It can be found that these tests had
different statistical properties and therefore to allow for comparison in the current
research, testing was necessary for their homogeneity and heterogeneity. These
tests were helpful in assessing whether the results of the different

neuropsychological scales are similar to each other. Calculation of effect size was
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also necessary to eliminate the technical differences. The precision of estimates
was measured among all the scales of neuropsychological assessment. The

psychometric properties of different neuropsychological tests were evaluated.

2. Depression measurement

However, while the list of depression disorder instruments reflects a similar lack of
overlap as the cognitive assessments used, the inconsistency is less significant.
The dominant test identified in the review is the Hamilton Scale for Depression
(HDS) - adopted in 5 of the 17 studies, thus accounting for 29% of the total. The
Zung Self-rating Depression Scale was used in 4 studies overall. The Hospital
Anxiety and Depression Scale (HADS) was used in 4 studies. Beyond those three
tests, however, no other instrument was adopted in more than four studies at most,

including the Beck Depression Inventory (BDI) test, used in two studies (12%).

On the other hand, past studies were based on the results obtained through the
Gold Standard Rating Scales such as Hamilton Rating Scale for Depression, Zung
Self-Report Depression Scale, The Beck Depression Inventory and others. For
comparing the results of different depression rating scale, different psychometric
properties were considered such as reliability, inter-rater reliability, validity and cut-
off scores because these differences may lead to different findings for a similar
research question. Furthermore, it was also confirmed that the different depression
rating scales are able to detect clinical changes with the depression treatments.

There was a possibility that an individual rating assessment measure is valid but
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has low sensitivity in detecting changes. For this purpose, sensitivity analysis of the

all the depression scales was carried out for ensuring that the effects of the

different assessment measures are fairly stable and does not underestimate the

effects.

Table 2.2: List of neuropsychological tests

Study

Cognitive dysfunction
assessment

Depression assessment

Robinson & Price (1982)

Mini Mental Status Examination

Hamilton Scale for Depression;
Zung Self-Rating Depression
Scale;

Present State Examination

Parikh et al. (1987)

Mini Mental Status Examination

Hamilton Scale for Depression;
Zung Self-Rating Depression
Scale;

Present State Examination

Starkstein et al. (1989)

Mini Mental Status Examination

Hospital Anxiety and
Depression Scale;

Zung Self-rating Depression
Scale;

Present State Examination

Eastwood et al. (1989)

Mini Mental Status Examination

Zung Self-rating Depression
Scale;

Geriatric Depression Scale;
Hamilton Scale for Depression

House (1990)

Mini Mental Status Examination

The Beck Depression
Inventory

Jonkman et al. (1998)

Wechsler Adult Intelligence Scale-
Revised;
Wechsler Memory Scale

Hospital Anxiety and
Depression Scale;
Present State Examination

Starr et al. (2000)

National Adult Reading Test;
Raven’s Coloured Progressive
Matrices;

Auditory Verbal Learning;

Paced Auditory Serial Addition Test
Verbal Fluency;

Wechsler Adult Intelligence Scale-
Revised (Mental Arithmetic);
Informant Questionnaire on
Cognitive Decline in the Elderly

Hospital Anxiety and
Depression Scale

Spalletta et al. (2002)

Mini Mental Status Examination

Hamilton Depression Rating
Scale.

Narushima et al. (2003)

Mini Mental Status Examination

Hamilton Depression Rating
Scale.
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Wilz and Barskova
(2007)

Patient Competency Rating Scale

The Cornell Depression Scale

Passier et al. (2010)

Wechsler Adult Intelligence Scale-lll
(Back and forward digit span);
Category Fluency;

Ray-Osterrieth Complex Figure
Test;

Brixton Spatial Anticipation Test;
Stroop Colour Word

The Beck Depression
Inventory-1I-NL;
State-Trait Anxiety Inventory

Duits et al. (2012)

Raven’s Coloured Progressive
Matrices;

Rivermead Behavioural Memory
Test;

Trail Making Test;

The Tower London Test (Krikorian
Version);

Category (animal) Fluency from the
Groninger Intelligence Test

Checklist for Cognitive and
Emotional Consequences
following Stroke-24

Farner et al. (2010)

Repeated Battery for the
Assessment of Neuropsychological
Status;

Mini Mental Status Examination;
Star Collection Test

Montgomery and Asberg
Depression Rating Scale

Lamb et al. (2013)

Neuropsychological Assessment
Schedule;

Repeatable Battery for the
Assessment of Neuropsychological
Status

Hospital Anxiety and
Depression Scale

Taylor- Piliae and Ruth
(2013)

Mini Mental Status Examination

Epidemiological Studies-
Depression Scale

Hosking and Marsh
(2013)

Wechsler Adult Intelligence Scale-
Revised;

The National Adult Reading Test;
Controlled Oral Word Association
Wechsler Memory Scale-Revised

Geriatric Depression Scale

Allan et al. (2013)

Mini Mental Status Examination;
Cambridge Cognitive Examination

DSM-IV Criteria for major
depression;

Geriatric depression scale;
The observer-rated Cornell
Scale

2.4.7 Quality of studies

Table 2.3 summarises the quality of the studies included in this review. All of these

studies computed the correlation coefficients between overall cognitive dysfunction

and depression in patients either soon after a stroke or at a longer follow-up. The
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hypothesis, aim, and objectives of all 17 studies were the same. The aim was to
determine the correlation coefficients between overall cognitive dysfunction and
depression disorder after stroke, at different points in time after the stroke
occurred. Seven studies used for meta-analysis were longitudinal studies (= 12
months follow-up) with few differences in the points of time of the initial and follow-
up assessments. Robinson and Price (1982) used repeated assessment during a
12-month period at various intervals ranging from 5 months to 18 years after the
time of the stroke. Parikh et al. (1987) used 2 weeks and 3, 6, 12, and 24 months
after the time of the stroke. House (1990) used three time-points: 1, 6 and 12
months after the stroke. Jonkman et al. (1998) used 3, 6, and 12 months after
stroke. Wilz and Barskova (2007) measured at 3 and 15 months post stroke.
Hosking and Marsh (2013) measured at 12 months and Allan et al. (2013) used 3

time-points after stroke: 1, 4 and 8 years after the stroke.

Moreover, 12 studies explicitly used a cross-sectional design to identify the
relationship between overall cognitive dysfunction and depression post stroke.
These studies used fixed points of neuropsychological assessment ranging from
15.3 days to 6 months post stroke. Four studies under this systematic review did
not report the exact time of psychological assessment. External validity explains
how much the results can be generalised. In these 17 studies, no major exclusion
criterion was used, with the exception of Robinson and Price (1982) and Parikh et
al. (1987). Age details of the studies were given for 7 of these 17 studies: Starr et

al. (2000); Wilz and Barskova, (2007); Narushima et al. (2003); Farner et al.
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(2010); Duits et al. (2012); Hosking and Marsh (2013); and Allan et al. (2013).
Gender details of the study’s population were included in only four studies: Wilz
and Barskova (2007); Farner et al. (2010); Duits et al. (2012); and Hosking and

Marsh (2013).

Internal validity refers to how well a study was conducted; subjects who are
unlikely to contribute to the results of the study are discounted from the study. For
the present meta-analysis, the cohort-excluding percentages were as follows:
Robinson and Price (1982) 19.42%; Starkstein et al. (1989) 63.39; Eastwood et al.
(1989) 17.9%,; Spalletta et al. (2002) 53.64%; Narushima et al. (2003) 43.3%;
Passier et al. (2010) 41.42%; Farner et al. (2010) 35.1%; Lamb et al. (2013)

66.6%; Hosking and Marsh (2013) 65.4%; and Allan et al. (2013) 49.7%.

‘Loss-to-follow-up’ is a circumstance in which a study loses contact with a research
subject, resulting in missing information. For the meta-analysis, the percentage of
loss-to-follow-up in these studies was 74.42% for Parikh et al. (1987), 25.86% for
House (1990), and 19.75% for Wilz and Barskova (2007). The justifications for
using the measurements selected were included for almost all 17 studies with the
exception of seven studies (Robinson and Price, 1928; Starkstein et al., 1989;
Eastwood et al., 1989; House, 1990; Jonkman et al., 1998; Spalletta et al., 2002;
and Wilz and Barskova, 2007). Level of sensitivity and specificity were included in
5 studies (Parikh et al., 1987; Wilz and Barskova, 2007; Lamb et al., 2013; Hosking

and Marsh, 2013; and Allan et al., 2013). The cut-off scores for overall cognitive
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dysfunction were included for nine studies (Parikh et al., 1987; House, 1990;
Narushima et al., 2003; Wilz and Barskova, 2007; Farner et al., 2010; Lamb et al.,
2013; Taylor-Piliae and Ruth, 2013; Hosking and Marsh, 2013; and Allan et al.,
2013). The cut-off scores for post-stroke depression were included for all studies
with the exception of five studies (Robinson and Price, 1982; Starkstein et al.,

1989; Eastwood et al., 1989; Starr et al., 2000; and Spalletta et al., 2002).
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Table 2.3: Assessing the strength of evidences
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Authors, year published
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o = = S =2 = n =} S o ® < =4
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3 S| 2 = e | = = g =
Study details
Hypothesis/aim/ + + + + + + + + + + + + + + + + +
objective
Characteristics of the - - - - - + + - + + + + + - + ¥ ¥
population
Time points of assessment 12m | 2w.8,6, ) . am | 1612m | 36 | - | - - | 315m | 3m |2w|1215m| em | 33y | 12m | 148y
12,24 m 12m
Period of recruitment 18m - - 18m 9m - - | 25m | 6y 4y 23m | 4m | 18m 10m 24m - -
External validity
No major exclusion criteria - - + + + + + + + + + + + + + + +
(< 5 criteria)
Age details of study - - - - - + - - + + - + + - R + +
population
Sex details of study - - - - - - - - - + - + + - - + .
population
Internal validity
Cohort excluded % 19.42 - 63.39 17.9 - - - | 5364 | 433 - 4142 | - 35.1 66.66 - 65.1 | 49.72
Cohort lost - 74.42 - - 25.86 - - - - 19.75 - - - - - - -
follow-up %
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Measurements

Justifications for using - + - - - - + - + - + + + + + +
Level of sensitivity - + - - - - - - - + - - - I ¥ "
Level of specificity - + - - - - - - - + - - - + + +
Cut-off scores for CD - + - - + - - - + + - - + + + ¥
Cut-off scores for DD - + - - - + - - + + + + + + + +

Abbreviations: (+) clearly included, (-) not reported, (d) days, (w) weeks, (m) months, (y) years, (CD) cognitive dysfunction, (DD) depression disorder
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2.4.8 Meta-analysis results for correlation coefficients between overall
cognitive dysfunction and depression disorder post stroke rated from
guestionnaires

2.4.8.1 Correlation coefficients for all 17 studies

The meta-analysis results are presented in figures below. The Figure 2.2 has
provided a visual summary of the strength and significance of the relationships
model between overall cognitive dysfunction and depression questionnaire for all
the 17 studies together. It shows that the correlation coefficient between overall
cognitive dysfunction and depression disorder after stroke is r = - 0.06 (95% CI —
0.11 to - 0.01) (p = 0.01). The meta-analysis found the correlations ranged from - 1
to 1. For further detecting the relationships, the research was focused in assessing
how many studies have investigated significant outcomes and how many studies
have reported non-significant outcomes. The forest plot analysis (Figure 2.2) has
substantiated that both types of studies were included in the research. 9 of 17
studies (Parikh et al., 1987; House et al., 1990; Starr et al., 2000; Spalletta et al.,
2002; Narushima et al., 2003; Wilz and Barskova, (2007); Passier et al. 2010; Duits
et al. 2012; Allan et al. 2013) reported significant relationship between overall

cognitive dysfunction and depression disorder at any time since stroke.
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Figure 2.2: Correlation coefficients between post stroke overall cognitive dysfunction and depression disorder for all 17 studies
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Authors & year published
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For publication bias, Egger’s test employed to explore whether there is significant
publication bias in the study (Figure 2.3). The test confirmed that there exists no

publication bias at 5% significance level (P = 0.115) for the 17 studies.

Figure 2.3: Publication bias test for all 17 studies

Number of studies = 17 Root MSE = .0041
Std_Eff Coef.  5td. Err. t Pa | | [95% Conf. Interval]
zlope -, 3093319 114793 -2.89 0,017 -, 5540075 -, Dbde5e3
bias 0030999 0018508 1.67 0,115 -. 000345 0070447

Test of HO: no small-study effects P =10.115

Additionally, the meta-analysis results for the relationship between overall cognitive
dysfunction and depression disorder were divided according to time since stroke.

They are presented in five forest plots below.

2.4.8.2 Correlation coefficients within the acute phase (1 month of stroke)

In 3 of 17 studies (Parikh et al., 1987; Starkstein et al., 1989; House et al., 1990),
the relationship between overall cognitive dysfunction and depression disorder was
investigated within the first month of stroke. The meta-analysis found the
correlations ranged from -0.5 to 0.5. Figure 2.4 shows that the correlation
coefficient between overall cognitive dysfunction and depression disorder after
stroke is r =-0.13 (95% CI — 0.23 to — 0.03) (p = 0.01). For further detecting of the

relationships, the research was focused on assessing how many studies have
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investigated significant outcomes and how many studies have reported non-
significant outcomes. The forest plot analysis (Figure 2.4) has substantiated that
both types of studies were included in the research. 2 of 3 studies (Parikh et al.,
1987; House et al.,, 1990) reported significant relationship between overall

cognitive dysfunction and depression disorder within the acute phase of stroke.

Figure 2.4: Correlation coefficients within the acute phase (1 month of stroke)

Authors & year published Size of sample Statistics for each study Correlation and 95% CI

Lower Upper
Correlation limit limit 7 Value p-Value

Parikh et al.. (1987} 86 030  0.09 048 2.82 0.00 —
Starkstein et al., (1989) a3 015  -0.34  0.08  -1.43 015
House et al | (1990} 128 032 044 018 444 000 {1 F
013  -0.23 -0.03 252 0.01 <4
00 0.50 0.00 0.50 1.01

1.

Favours A Favours B

For publication bias, Egger’s test in (Figure 2.5) confirmed that there exists no

publication bias at 5% significance level (P = 0.062) for the 3 studies.

Figure 2.5: Publication bias test for studies examined the relationship within
acute phase of stroke

Mumber of studies = 3 Root MSE = 3.9e-04
Std_Eff Coef. Std. Err. t P=|t] [95% Conf. Interwvall
slope 1.526292 13583544 11.03 0,053 -.2316669 3. 284251
bias -.0144941 0014106 -10.27 0.062 -.0324179 0034297
Test of HO: no small-study effects P = 0.062
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2.4.8.3 Correlation coefficients 3 months after stroke

Out of 17 studies, 6 studies (Parikh et al., 1987; Eastwood et al., 1989; Jonkman
et al., 1998; Spalletta et al., 2002; Wilz and Barskova, 2007; Passier et al., 2010)
reported a relationship between overall cognitive dysfunction and depression
disorder 3 months after stroke. The meta-analysis in Figure 2.6 found that the
correlations ranged from -land 1. The correlation coefficient between overall
cognitive dysfunction and depression disorder after stroke is r = - 0.09 (95% CI —
0.18 to — 0.00) (p = 0.04). For further detecting of relationships, the research was
focused on assessing how many studies have investigated significant outcomes
and how many studies have reported non-significant outcomes. The forest plot
analysis (Figure 2.6) has substantiated that both types of studies were included in
the research. 3 of 6 studies (Spalletta et al., 2002; Wilz and Barskova, 2007;
Passier et al., 2010) reported a significant relationship between cognitive

dysfunction and depression disorder after 3 months of stroke.

Figure 2.6: Correlation coefficients 3 months after stroke

Authors & year published Size of sample Statistics for each study Correlation and 95% CI
Lower Upper
Correlation limit limit Z-Value p-Value
Parikh et al., (1987) 40 0.20 -0.12 0.48 1.23 0.22 —_1T0—
Eastwood et al_, 1(989) ar -0.08 -0.29 013 -0.73 0.46 —
Jonkman et al_, (1998) 35 0.08 -0.26 0.40 045 0.65 —_—T
Spalletta et al_, (2002) 153 -0.51 -0.61 -0.39 -7.34 0.00 -[:I—
Wilz and Barskova, (2007) 81 -0.34 -0.52 -0.13 -3.13 0.00 —
Passier et al_, (2010) 111 059 0.45 0.70 T.04 0.00 -+
-0.09 -0.18 -0.00 -2.07 0.04 ’
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
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For publication bias, Egger’s test in (Figure 2.7) confirmed that there exists no

publication bias at 5% significance level (P = 0.485) for the 6 studies.

Figure 2.7: Publication bias test for studies examined the relationship after 3
months of stroke

Number of studies = & Root MSE = 004
Std_Eff Coef.  5td. Err. t P=|t| [95% Conf. Intervall
zlope . 2190215 .1999971 1.10 0.335 -. 3362594 7743024
bias -. 0027015 0035116 -0.77 0,485 -.0124512 0070433

Test of HO: no small-study effects P = 0.45%

2.4.8.4 Correlation coefficients 6 months after stroke

Out of 17 studies, 6 studies (Robinson & Price, 1982; Parikh et al., 1987; House et
al., 1990; Narushima et al., 2003; Duits et al., 2012; Lamb et al., 2013) used 6
months after stroke as the time-point to assess the relationship between overall
cognitive dysfunction and depression. Figure 2.8 shows that the correlation
coefficient between overall cognitive dysfunction and depression disorder after
stroke is r = 0.09 (95% CI 0.00 to 0.18) (p = 0.05) and the meta-analysis found that
the correlations ranged from -0.5 to 1. For further detecting relationships, the
research was focused on assessing how many studies have investigated
significant outcomes and how many studies have reported non-significant
outcomes. The forest plot analysis (Figure 2.8) has substantiated that both types of
studies were included in the research. 5 of 6 studies (Parikh et al., 1987; House et

al., 1990; Narushima et al., 2003; Duits et al., 2012; Lamb et al., 2013) reported a
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significant relationship between overall cognitive dysfunction and depression

disorder after 6 months of stroke.

Figure 2.8: Correlation coefficients 6 months after stroke

Authors & year published 5Size of sample Statistics for each study Correlation and 95% CI
Lower Upper
Correlation limit limit ZValue p-\Value
Robinson & Price (1982) 103 -018 -0.37 0.03 -1.71 0.09 —{
Parikh et al_, (1987) 50 0.40 0.16 0.59 3.20 0.00 —{
House et al_, (1990) 119 -028  -045  -0.09 -2.85 0.00 —A
Marushima et al., (2003) 59 031 -052  -0.06 -2.40 0.02 —
Duits et al., (2012) 105 0.43 0.29 0.55 558 0.00 Tt
Lamb et al., (2013) 25 0.55 0.20 0.78 2.90 0.00 —_—
0.09 0.00 0.18 2.00 0.05 "

Favours A Favours B

For publication bias, Egger’s test employed to explore whether there is significant
publication bias in the study (Figure 2.9). The test confirmed that there exists no

publication bias at 5% significance level (P = 0.113) for the 6 studies.

Figure 2.9: Publication bias test for studies examined the relationship after 6
months of stroke

Nurber of studies = & Root MSE = 0055
Std_Eff Coef.  5td. Err. t Pt [95% Conf. Imterval]
5-|E_|}E 7250553 L2455 35 3.54  0.024 JA571e74 1.2%3031
bias -, 085157 JHME211] =202 0.113 - 0202075 «O031TEL

Test of K0: no small-study effects P=0.113
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2.4.8.5 Correlation coefficients 12 months after stroke

In 4 of 17 studies (Parikh et al., 1987; House et al., 1990; Hosking and Marsh,
2013; Allan et al., 2013), the relationship between overall cognitive dysfunction and
depression disorder was examined 12 months after stroke. Figure 2.10 is a visual
summary of the strength and significance of this relationship. The meta-analysis
found that the correlations ranged from -0.5 to 0.5. The correlation coefficient
between overall cognitive dysfunction and depression disorder after stroke is r = -
0.20 (95% CI — 0.28 to - 0.11) (p < 0.001). For further detecting the relationships,
the research was focused on assessing how many studies have investigated
significant outcomes and how many studies have reported non-significant
outcomes. The forest plot analysis (Figure 2.10) has substantiated that both types
of studies were included in the research. 3 of 4 studies (Parikh et al., 1987;
Hosking and Marsh, 2013; Allan et al., 2013) reported a significant relationship

between overall cognitive dysfunction and depression disorder after 12 months of

stroke.
Figure 2.10: Correlation coefficients 12 months after stroke
Authors & year published Size of sample Statistics for each study Correlation and 95% CI

Lower Upper
Correlation limit limit ZValue p-Value

Parikh et al_, (1987) 38 0.35 0.03 0.60 216 0.03
House et al_, (1990) 112 -012 -0.30 0.07 -1.26 0.21
Hosking and Marsh {2013) 67 -0.30 -0.50 -0.06 -2.48 001
Allan et al | (2013) 270 -0.27 -0.38 -0.16 -4 .52 0.00 -El—
-0.20 -0.28 -0.11 -4 .32 0.00 ’
0o -0.50 0.00 0.50 1.00

-1

Favours A Favours B

99



Chapter 2: Systematic Review

For publication bias, Egger’s test in (Figure 2.11) confirmed that there exists no

publication bias at 5% significance level (P = 0.370) for the 4 studies.

Figure 2.11: Publication bias test for studies examined the relationship after 12
months of stroke

Number of studies = 4 Root MSE = ,0Ma
std gff Coef. std. Err. t Px|T [95% Conf. Interwval]
slope L4465546 . 293557 1.52 0.268 -. 8165191 1.709628
bias -.005349 00466817 -1.15 0.370 -. 0254069 01470849

Test of HO: no small-study effects F=0.370

2.4.8.6 Correlation coefficients more than 12 months after stroke

Six of the 17 studies (Parikh et al., 1987; Starr et al., 2000; Wilz and Barskova,
2007; Farner et al., 2010; Taylor- Piliae and Ruth, 2013; Allan et al., 2013) used
time-points of between 13 and 24 months after stroke to examine the relationship
between overall cognitive dysfunction and depression questionnaires scores. The
meta-analysis in Figure 2.12 found that the correlations ranged from -0.5 to 0.5.
The correlation coefficient between overall cognitive dysfunction and depression
disorder after stroke is r = - 0.09 (95% CI — 0.17 to — 0.01) (p = 0.02). For further
detecting of relationships, the research was focused on assessing how many
studies have investigated significant outcomes and how many studies have
reported non-significant outcomes. The forest plot analysis (Figure 2.12) has
substantiated that both types of studies were included in the research. 3 of 6

studies (Parikh et al., 1987; Starr et al., 2000; Allan et al., 2013) reported a
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significant relationship between overall cognitive dysfunction and depression

disorder after more than 12 months of stroke.

Figure 2.12: Correlation coefficients more than 12 months after stroke

Authors & year published  Size of sample Statistics for each study Correlation and 95% CI
Lower Upper
Correlation limit limit Z-Value p-Value
Parikh et al., (1987) 48 0.41 0.14 0.62 2.92 0.00 —_—
Starr et al., (2000) 49 -0.46  -086 -0.21 -3.37 0.00 —_—
Wilz and Barskova, (2007) 81 013 -0.34 0.09 -1.15 0.25 —{—
Farner et al., (2010) 126 014 -0.04 0.31 1.56 012 —{
Taylor- Piliae and Ruth {2013) 100 -0.05  -0.24 0.15 -0.49 0.62 —{1—
Allan et al_, (2013) 226 024 036 -0M -3.66 0.00 -D—
-0.09 017 -0.01 -2.25 0.02 ’

-1.00 0.50 0.00 0.50 1.00

Favours A Favours B

For publication bias, Egger’s test in (Figure 2.13) confirmed that there exists no

publication bias at 5% significance level (P = 0.923) for the 6 studies.

Figure 2.13: Publication bias test for studies examined the relationship more than
12 months of stroke

Number of studies = & Root MSE = 0064
std_gff coef.  std. Err. t Pt [9c% Conf. Intervall
5-|I;IpE 0107163 42B7987 0.02 0.9E8L -1.,179E14 1.201247
b1as =, 0008133 , D0E0Z274 =0.10 0.923 =, 0l73E39 01811E3S

Test of HO: no small-study effects P = 0,923
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2.4.8.7 Summary of findings of the correlation coefficients between overall
cognitive dysfunction and depression disorder

The findings of the meta-analysis were summarised in terms of the time-intervals
that were used in each assessment. This categorisation (Table 2.4) helps to
elucidate how the timeframe after stroke influences the strength and significance of
the relationship between overall cognitive dysfunction and depression disorder.
Another reason behind this categorisation was to compare the period immediately

after the stroke with a longer time-period subsequent to the stroke.

Table 2.4: Summary of meta-analysis findings

Relationship

Investigation Time since stroke
r P value
(Parikh et al., 1987; Starkstein et Within the acute phase
al., 1989; House et al., 1990) (1 month) -0.13 0.01

(Parikh et al., 1987; Eastwood et
al., 1989; Jonkman et al., 1998; 3 months -0.09 0.04
Spalletta et al., 2002; Wilz and
Barskova, 2007; Passier et al.,
2010)

(Robinson & Price, 1982; Parikh et
al., 1987; House et al., 1990;

Narushima et al., 2003; Duits et al., 6 months 0.09 0.05
2012; Lamb et al., 2013)

(Parikh et al., 1987; House et al.,
1990; Hosking and Marsh, 2013; 12 months -0.20 <0.01
Allan et al., 2013)

(Parikh et al., 1987; Starr et al.,

2000; Wilz and Barskova, 2007; Between 13 and 24

Farner et al., 2010; Taylor- Piliae months -0.09 0.02

and Ruth, 2013; Allan et al., 2013)

All 17 studies together At any time since - .06 0.01
stroke
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2.5 Discussion

Seventeen published studies were reviewed. This review revealed that correlations
between overall cognitive function and depression after stroke were of varying
strength and significance. The strength the relationship varied from moderate to
weak in the studies under review, depending on the type of time-interval used for
the post-stroke assessment. The meta-analysis found that overall cognitive
dysfunction was positively and significantly related to depression disorder at 6
months after stroke. A positive relationship between these two disorders indicated
that at 6 months after stroke, as the level of cognitive dysfunction increases so too
does the level of depression. The meta-analysis results further showed that overall
cognitive function was significantly negatively correlated with depression at 1, 3, 12
and more than months after stroke. It showed that, with a decrease in overall
cognitive function after stroke, the severity of depression increases. Similarly, the
review found a significant negative significant relationship between overall
cognitive dysfunction and severity of depression post stroke regardless of the time
since stroke. It confirmed that, with the decrease in overall cognitive function at any

time after stroke, the severity of depression disorder increases.

It can be concluded, based on the 17 studies reviewed, that the relationship
between the overall cognitive dysfunction and depression disorder in post-stroke
patients has not been confirmed. Although the findings showed a significant
relationship between cognitive dysfunction and depression disorder at all time-

intervals after stroke, the correlation coefficients showed that this strength of this
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relationship was at a low level. It was also found that, despite the paucity of studies
on the relationship between cognitive dysfunction and depression disorder post
stroke, there were four factors which may lead to heterogeneity in the strength and
significance of the relationship between the two variables. These four factors will

be explored in more depth in the following sections.

Timing of neuropsychological assessment after stroke

‘Timing of assessment after stroke’ was identified as an important factor in terms of
the statistical significance of the relationship between overall cognitive dysfunction
and depression disorder after stroke. However, a significant correlation between
the overall cognitive function and depression was found consistently in those
studies that used time-intervals within first year of stroke for their assessments. On
other hand, most of the studies indicated that this relationship was weak and not
statistically significant at time-intervals of more than 12 months after stroke. For
example, 8 studies in this review (Parikh et al., 1987; Eastwood et al., 1989;
Starkstein et al., 1989; House, 1990; Spalletta et al., 2002; Wilz & Barskova, 2007;
Duits et al., 2012; Passier et al., 2010) indicated in their findings that depression
disorder is significantly related to overall cognitive dysfunction in the early period (<
12 months), whereas only 1 study (Lamb et al., 2013) found that this relationship is
not significant in the early term (< 12 months). On the contrary, 5 studies in this
review (Robinson et al., 1982; House, 1990; Jonkman et al., 1998; Wilz and
Barskova, 2007; Taylor- Piliae and Ruth, 2013) found no significant relationship

between depression and cognitive dysfunction in the longer term (> 12 months).

104



Chapter 2: Systematic Review

Additionally, only 1 study (Parikh et al., 1987) found a strong, significant

relationship in the longer term (> 12 months).

We can also observe this significant relationship between overall cognitive
dysfunction and depression disorder through longitudinal studies. For example,
both Parikh et al. (1987) and House (1990) found significant relationships between
cognitive dysfunction, assessed using the MMSE, and depression disorder, at 1
and 6 months after stroke, however 12 months after stroke, Parikh et al. (1987)
found that this relationship is still significant whereas House (1990) found that it

was not significant.

Therefore, it can be depicted that the first year of the neuropsychological
evaluation after the stroke is a relevant factor in determining the significance of the
relationship between overall cognitive function and depression disorder. In
particular, 6 and 12 months after stroke are valuable in assessing the relationship
between these two variables. The reason behind that are effects of overall
cognitive dysfunction on recovery after 6 and 12 months of stroke. This disorder
can increase mortality and disability rates, as well as lengthen the duration of
patients’ hospital stay. It might lead to depression because patients are unable to
return to their usual life. As well as, those survivors who suffer from cognitive
dysfunction often require a re-evaluation of their life in terms of individual goals,
guidelines and directions, as well as review their social activities in order to take

into account stroke-induced cognitive insufficiencies.
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Methodological issues

The heterogeneity in the relationship between overall cognitive dysfunction and the
severity of depression after stroke may be explained by differences in the aims and
methodologies of the 17 studies reviewed. In practical terms, the objective of any
particular study usually determines the type of measures, tools and methods that
are adopted. In this regard, most of the studies in this review examined the
relationship between lesions in the brain after a stroke and post-stroke depression
in patients by analysing data either from CT-scans or MRI results, as well as from
some screening neuropsychological instruments, to assess patients’ cognitive
abilities. This may be insufficient, given that neuropsychological tests, by their very
nature, can provide only general scores estimating a patient’s cognitive abilities. To
take an important example, in addition to barriers to using the MMSE to assess
cognitive dysfunction among stroke patients, it consists of 30 questions, and is
intended as a screening tool to indicate where more detailed neuropsychological
testing is needed. It is therefore insufficient for providing a comprehensive or

precise assessment of the different domains of cognitive functioning.

Despite this argument, the use of more robust assessments that include different
subscales is still lacking. Likewise, few of the studies under review utilised a
battery of cognitive assessment tests to examine post-stroke cognitive dysfunction,
and this may influence the findings. Firstly, a wide range of cognitive abilities can
potentially be disturbed after a stroke. Secondly, using independent scales to

examine a specific function enables researchers to obtain a more valid and reliable
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assessment of the patient's cognitive dysfunctions, than using a general

neuropsychological tool such as the MMSE.

Neuropsychological assessment methods

Post-stroke cognitive dysfunction invariably involves multiple cognitive domains, it
is clearly necessary to conduct neuropsychological assessment using a battery of
tests, which allows for the examination of each domain in detail in order to get a
clearer picture of the nature of the cognitive dysfunction that may be present. This
will enrich our understanding of any relationship that may emerge between an
overall or specific cognitive function and the presence of depression disorder.
Considering the studies in this review, the meta-analysis found that the strength
and significance of the relationship were inconsistent across the studies. Possible
reason for this is: (1) the cut-off scores chosen in each study, for example, the cut-
offs for the MMSE ranged between 15 and 23 in the 8 studies that used the MMSE
in this review; (2) validation of the tests listed to assess cognitive dysfunction after
stroke; or (3) the use of neuropsychological tests that have not been widely
validated. For instance, the Wechsler Adult Intelligence Scale (WAIS) was used in
only 5 studies. Similarly, the Wechsler Memory Scale (WMS), the Trial Making
Test, and the Wisconsin Card Sorting Test, were all used at an equally low
frequency. More surprisingly, in addition to those tools that were rarely used or
mentioned, a number of neuropsychological tests that are considered to be valid
and sensitive instruments for assessing stroke patients were missing altogether

from this review. For example, the Addenbrooke’s Cognitive Examination (ACE-R)
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presents a tool of satisfactory sensitivity and specificity for assessing cognitive
domains in stroke patients (Gaber, Parsons, & Gautam, 2011). In addition, the
Montreal Cognitive Assessment (MoCA) has superior sensitivity to assess
cognitive domain after stroke compared to the MMSE (Pendlebury, Mariz, Bull,
Mehta, & Rothwell, 2012). Yet, neither the ACE-R nor the MoCA were used in any

of the 17 studies considered in this review.

The selection of neuropsychological scales used in the studies under review often
depended on stroke patients’ characteristics and the exclusion criteria applied,
which can limit the range of characteristics of the participants. In this context,
aphasia is often a barrier when verbal tests are used. In particular, severe aphasia
was an exclusion criterion in most of the studies under review, and its correlation
with post-stroke depression has been left equally unexamined. No study out of the
17 reviewed included patients who suffered from severe aphasia and used non-
verbal screening assessment. Moreover, all depression scales that were
categorised under depression in Table 2.2 were intended to be administered

verbally.

Neuropsychological assessment settings

Another important observation produced by this review concerns the nature of the
settings chosen to conduct the studies under consideration. In particular, this
review has shown that the majority of studies were undertaken in hospitals or

rehabilitation units rather than in communities. Therefore, the finding of this study
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can identify the possibility of relationship between overall cognitive dysfunction and
depression in the hospital-setting but not in the community-setting. Community
settings yield much larger sample sizes of patients with cognitive dysfunction,
compared with those in hospital settings. However, the studies under review
purposefully selected participants in the early stages post stroke, namely within the
acute phase, as well as at 3 and 6 months after stroke. Participants in those stages
post stroke are more likely to be found in admission wards, while rehabilitation
wards primarily provide services for the period starting 3 to 6 months post stroke.
This was evidenced in the studies under review here, with the hospital-based and
rehabilitation-based samples being larger than the single, community-based
sample. This particular community-based study also happened to be the only

longitudinal study with follow-up periods at one year and more, post stroke.

2.6 Limitations of the review process

Some limitations of this study should be acknowledged. The review process was
limited to three databases and dissertations were not searched. This review also
limited studies to English language only as the researcher did not have the
resources to translate from different languages. Grey literature (unpublished) was
also not searched. This may increase the risk of bias. Lastly, the review process in

this study was conducted by a single researcher.
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2.7 Conclusion

Despite having reviewed published studies dating back 33 years, little was known
about the relationship between overall cognitive dysfunction, rated by
neuropsychological testing, and depression after stroke. Most of the reviewed
studies included the examination of this relationship as an incidental component of
their aim rather than as the focal point of their investigation. Based on an
examination of the relevant studies in this review, there is evidence to suggest that
a correlation exists between overall cognitive dysfunction and depression disorder
post stroke. The meta-analysis found that a correlation between overall cognitive
function and depression after stroke existed and varied between moderate or
weak. However, further investigation is needed into this relationship with regard to
the time elapsed since the stroke and the nature of the neuropsychological
assessment used. This will provide valuable insight that will enable health
professionals to identify stroke patients who are at high risk of developing
depression and enable better targeting of the prevention and treatment of cognitive

and depression disorders post stroke.

2.8 Recommendations for future studies on the relationship between
cognitive dysfunctions and depression disorder after stroke

In light of the above, it can be proposed that further research is needed to identify
the influence of important factors on the strength and significance of the
relationship between overall cognitive dysfunction and depression disorder after

stroke. More specifically, further studies are needed to explore the influence of the
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timing of the measurement after a stroke, issues over the study’s methods, and the
neuropsychological assessment used to examine the relationship between the two
variables. A consistent approach to determine the correlations between post-stroke
cognitive dysfunction and depression disorder would facilitate a more accurate
understanding of this subject area as well as a proper comparison of the research

findings.

Future studies need to focus on overall cognitive dysfunction, in addition to
individual cognitive domains after stroke, using neuropsychological measurements
as opposed to the more commonly used, brief screening measures such as the
MMSE. In addition, it is recommended that follow-up assessment be used to
identify the relationship between cognitive dysfunction and depression disorder
after stroke. Future studies should ensure that baseline assessments are
conducted during the early stages of stroke (that is, within 6 months of the stroke
occurring), since stroke patients are likely to be physically and psychologically
unstable during the early stages. The follow-up assessments need to be conducted
separately in the later stages, at 6 and 12 months post stroke. In the later stages,
patients may show signs of stability which would ensure more reliable tracking of

the development of depression disorder in relation to overall cognitive dysfunction.

Lastly, participants for future studies should ideally be selected from communities

or multiple centres as this will increase the sample size and produce more
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representative samples, which will help to enhance the reliability and validity of the

empirical findings.
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Chapter Three: General Method

3.1 Introduction

This chapter presents details of the methodology adopted to identify the

relationship between post-stroke cognitive dysfunctions and post-stroke mood

disorders in Saudi Arabia. This chapter is organised into the following sections:

design, selection of participants, ethical considerations, procedures, clinical

assessment protocol, standardised psychometric assessment procedures,

demographic and clinical data, and statistical analysis. These methods will help in

accomplishing the following primary and secondary objectives.

e Primary objectives

1. To investigate whether a statistically significant relationship exists between
the severity of mood disorders and cognitive dysfunctions in stroke patients.

2. To examine whether there are significant differences between stroke patients
with and without mood disorders in terms of their cognitive functions.

e Secondary objectives

This study also aimed to determine the prevalence of the following in a Saudi

Arabian sample:

1. Post stroke anxiety disorder at least one month after stroke.
2. Post stroke depression disorder at least one month after stroke.

3. Cognitive dysfunctions (orientation/ attention deficit, memory disorder,

visuospatial problems, fluency difficulties, language delay, visual neglect,
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executive dysfunctions, and overall cognitive dysfunction) at least one month

after stroke.

3.2 Design

An observational design was undertaken to identify the prevalence of and
relationship between cognitive dysfunctions and mood disorders after one month or
more following an ischemic or haemorrhagic stroke. Both primary and secondary
objectives were accomplished by addressing them in terms of one study. The study

took place between 1 December 2013 and 31 December 2015.

3.2.1 Design for Chapter 4: Prevalence of post-stroke cognitive dysfunctions
in Saudi Arabia

An observational method was employed to collect descriptive information about the
prevalence of cognitive dysfunctions in a Saudi stroke population. The researcher
observed and systematically collected information about the research subjects but
did not try to change them or their circumstances. The assessment of the cognitive
functioning of each participant was the primary source of information to be
collected and analysed. A cross-sectional survey design was used because it
facilitated the examination of association between stroke and cognitive
dysfunctions by collecting data on ‘exposure’ and ‘outcome’ at a single point in
time. This investigation defined ‘exposure’ as the occurrence of ischemic or

haemorrhagic stroke, while ‘outcome’ is the presentation of cognitive dysfunctions.
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3.2.2 Design for Chapter 5: Prevalence of post-stroke mood disorders in
Saudi Arabia

An observational method was undertaken to identify the prevalence of mood
disorders one month or more following an ischemic or haemorrhagic stroke. A
follow-up assessment, after three months, was also carried out to explore any
variations within the observed frequencies of anxiety and depression after stroke.
The participants in the follow-up group were contacted by telephone three months
after baseline assessment. The researcher implemented the telephone follow-up
assessment. Each telephone call lasted 10 to 15 minutes. The researcher
communicated with participants via telephone to examine the patient's mood using
the HADS with emphasis on the importance and necessity of compliance of the
ethical considerations in this study.

3.2.3 Design for Chapter 6: Relationship between cognitive dysfunctions and
mood disorders in Saudi stroke patients

An observational method was used to examine post-stroke mood disorders
(anxiety and depression), and their relationship with dysfunctions in
orientation/attention, memory, fluency, language, visuospatial ability, visual
neglect, executive functions and overall cognitive function in a hospital-based

sample of first-ever stroke patients in Saudi Arabia.

3.3 Selection of participants

Participants were recruited from three medical centres in Riyadh, the capital city

Saudi Arabia: King Fahad Medical City, King Abdulaziz Medical City and Prince
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Sultan Bin Abdulaziz Humanitarian City. On average, 700 stroke patients per year

are admitted to each of these centres.

In King Fahad Medical City (KFMC), approximately 300 stroke patients are
admitted to the KFMC stroke programme annually, of which 85% are ischemic
stroke cases. The centre provides two stroke-prevention clinics weekly; about 10-
12 stroke patients visit these clinics every week. A structured database for the
acute stroke unit has been maintained by KFMC since 2005, and the centre also

received Joint Commission International accreditation for their stroke programme.

The second centre, King Abdul-Aziz Medical City (KAMC), admits approximately
1,600 stroke patients annually to the SANG Health Affairs Stroke Program in the
KAMC. Almost half of the stroke patients have no or mild deficits. These patients
are usually admitted to ICU for 4-6 days. Patients in need of rehabilitation are given
the opportunity to reside in acute stroke unit for 6 weeks. Of these patients, 10-
15% may die or require long-term placement due to severe disability. Discharged
patients are also examined every 6 weeks within the stroke clinic. This hospital has
also received Joint Commission International Accreditation for their stroke

programme.

The third centre, Prince Sultan bin Abdulaziz Humanitarian City (SBAHC), has
three stroke wards, two of which are dedicated to men and one to women.
Approximately 288 patients are admitted to each ward every year; 70% males and
30% females. Among these patients, a large portion — almost 90% — are ischemic

stroke patients. These patients are allowed to stay in the centre for 12 weeks
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divided into three periods of admission. This centre has also received accreditation

from the Joint Commission International Accreditation.

The following criteria were applied to potential participants.

Inclusion criteria

Participants who satisfied the following criteria were deemed eligible for

participation in the study:

e aged 18 years and over,

e definitive diagnosis of first-ever ischemic or haemorrhagic stroke had been
documented in their medical notes by a Consultant Neurologist according to
CT-scan results;

e at least one month since onset of stroke (to increase likelihood of patient being
medically stable);

e assessed by a neurologist, nursing staff, or a speech therapist to be:
conscious, orientated, and able to sufficiently comprehend and communicate

informed consent.

Exclusion criteria

Participants were excluded from the study if they satisfied any of the following
conditions:
e Severe dementia was documented in their medical charts.

e Severe aphasia was documented in their medical charts.
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e Chronic psychiatric or other concurrent neurological disorders were
documented in their medical charts.

e A history of alcohol or drug abuse was documented in their medical charts;

e Participant was blind or deaf (required for standardised administering of
neuropsychological assessments).

e Participant was non Saudi citizen.

e Participant was unable to speak or understand Arabic (neuropsychological
assessments were in Arabic).

e Participant was medically unstable.

3.4 Ethical considerations

Ethical considerations were important for ensuring the integrity of the research

process.

3.4.1 Informed consent

The researcher respected the rights of the participants to choose what would or
would not happen to them by ensuring that satisfactory standards of informed
consent were met. Thus, before participation, the researcher ensured protection of
both the participants and the researcher himself by communicating clearly and

obtaining clear agreement from the participants.

Participants were provided with information about the research aims, the research
procedure, and the potential risks and benefits. It was also clearly communicated

to participants that they could withdraw from the study at any time. Since the study
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was concerned with measuring the prevalence of neuropsychological dysfunctions
and mood disorders, it was recognised that some participants might not have the
cognitive ability to fully understand this information, which could compromise the
ability of the researcher to obtain informed consent. In these cases, a third party
(legal representatives of patients) was used who acted in the best interests of the
participant. Legal representatives for the purpose of current study were family
members, carers and blood-relations of the participant. They gave consent on
behalf of their patients. Third parties were provided with access to the research
process so that they could withdraw the participant from the study at any time if

they felt it was not in the best interest of the participant.

The researcher introduced the study to the participants as follows (in Arabic):

“My name is Sami, and | am a PhD student at the medical school at the University
of Nottingham in the UK. | am conducting a study about the prevalence of cognitive
dysfunctions, anxiety and depression disorders after having a stroke. The study is
supervised by Prof. Nadina Lincoln and Dr. Shirley Thomas, and has received
ethical approval from the Faculty of Medicine & Health Sciences (FHMS) Research
Ethics Committee, University of Nottingham, UK. If you decide to participate in my
study, you will be asked to give your responses to four questionnaires, using
pencils to mark your response on the forms provided. These will take about 60
minutes to complete. You are not forced to participate in this study and can

withdraw anytime during the process. Kindly consider all the details and do not
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hesitate to ask any question. If you confront any difficulties with reading, your

caregiver’s support will be appreciated”.

3.4.2 Confidentiality and privacy

The researcher respected the confidentiality and privacy of all participants. As part
of informed consent, participants were made aware of the personal and
demographic data that were accessed by the researcher, and that the researcher
would have access to medical files and medical personnel regarding the
participants’ medical histories and health status. Furth