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SYNOPSIS

PREVALENCE AND PREDICTORS OF SLEEP DYSFUNCTION AFTER
ISCHEMIC STROKE AND ITS IMPACT ON STROKE RECOVERY

Background and Aim: Sleep dysfunction is often reported post stroke ,but its impact on
short term outcome and caregiver burden remains less studied. Here, we looked at the
prevalence and predictors of sleep dysfunction and its relationship with short term
functional outcome and caregiver burden 3 months after stroke.

Methods: Ours was a prospective observational study where consecutive patients with
acute ischemic stroke at 3 months follow-up visit were recruited after informed consent.
Clinical and imaging data were collected and 3 and 6 month functional outcome was
measured using modified Rankin score with scores 0-2 taken as good outcome. All the
patients were administered 5 questionnaires (Epworth Sleepiness Scale, Insomnia
severity index and Pittsburgh sleep quality index for sleep, Patient health quality 9 for
depression and Zarit’s care giver burden scale). 20% patients underwent overnight
ambulatory polysomnography. Clinical and sleep characteristics were correlated with

functional outcome and caregiver burden scores.

Results: Of 100 patients, 70% were men with mean age 62.2 + 11.2 years, 67% had
moderate to severe strokes at admission with mean NIHSS 8.3 + 6.24. 46% had
hypersomnolence,35% had insomnia and 40% had poor sleep quality at 3 months after
stroke.45% reported depression and 22% care givers experienced significant burden.
NIHSS at onset, smoking, recurrent strokes and anterior circulation strokes had strongest
correlation with sleep dysfunction. Frequency of sleep dysfunction was not affected by
the presence of sleep apnea. Care giver burden had strong correlation with patient
reported hypersomnolence and poor sleep quality. Sleep dysfunction had significant

association with poor short-term outcome at 3 and 6 months post stroke.

Conclusion: Sleep dysfunction is present in a significant number of ischemic stroke

survivors and can contribute to poor outcome and caregiver stress. The impact of early

SCTIMST Trivandrum



14

recognition and timely treatment of sleep dysfunction to improve stroke outcome needs

to be studied in larger populations.
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A variety of sleep disorders are reported in stroke survivors during acute and chronic
phase, well studied being sleep disordered breathing. There is ample literature
suggesting that SDB can be a risk factor for stroke and have an adverse impact on
neurological outcome . However, the effect of stroke on sleep wake cycle is less
studied, with some authors reporting hypersomnolence post stroke while some patients
develop severe insomnia ®. Experimental studies in animal stroke models have shown
that sleep deprivation can reduce neuronal plasticity and impair functional recovery at
short term ©®. Sleep wake cycle disturbances after stroke has been reported to be
associated with increased risk of depression and suboptimal functional outcome ®. The
association of sleep and stroke extends beyond SDB to disorders of the sleep-wake
cycle, including long and short sleep duration, circadian rhythm disorders and insomnia.
Approximately half of stroke survivors have insomnia. Insomnia has also been

associated with higher rates of incident stroke and worse post-stroke outcome.

Predictors of sleep dysfunction at short term after stroke is poorly understood. Also the
impact of sleep dysfunction in stroke survivors on recovery, functional outcome and the
care giver burden remains less known. Despite estimates of greater than 50%
prevalence of sleep disorders after stroke, only about 6% of stroke survivors are offered
formal sleep testing and an estimated 2% complete such testing in the 3-month post-
stroke period ®). The reasons for the low rate of screening are at least partly related to

the lack of awareness regarding sleep disorders among stroke providers.

In India stroke occurs a decade earlier, leaves over half of survivors unable to resume
their jobs & results in significant caregiver burden. Sapna et al reported significant loss
of occupation (62% pre stroke to 20% post stroke), decline in social function among
stroke survivors and a significant caregivers burden ©®¥. There is a paucity of data on
factors associated with sleep dysfunction, other than sleep apnea after ischemic stroke,
especially from low-middle income countries like India and its impact on stroke

recovery and caregiver burden.

In this study, we have investigated the prevalence and predictors of sleep dysfunction

after ischemic stroke and its impact on short term recovery and caregiver burden.
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AIMS & OBJECTIVES

. To study the prevalence and predictors of sleep dysfunction (Hypersomnolence,

Insomnia, Poor sleep quality) at 3 months post stroke.

. To study the prevalence and predictors of depression & care giver burden at 3 months

post stroke.

. To study effect of sleep dysfunctions on short term functional outcome at 6 months

after stroke.
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REVIEW OF LITERATURE

The suspension of consciousness is the behavioural definition of sleep. Scientists have
been baffled by the purpose of sleep up until recently. On average, people spend a third
of their lives in this appearance of passivity. Long-term sleep deprivation in rodent and
human models has been proven lethal ®9. It is now understood that sleep does not just
come from a reduction in brain activity. For instance, the brain's activity during rapid eye
movement (REM) sleep is similar to that of awakening %, Recent experimental evidence
suggests that sleep may also play a critical neuroprotective and restorative role within the
central nervous system . Brain ionic currents and neuronal voltage variations are used
to electro physiologically quantify sleep. Utilising a battery of concurrent sensors,
polysomnography is the gold standard and de facto method for evaluating sleep in both
clinical and laboratory settings 2. Alternative methods that are less intrusive include
objective measures such as actigraphy or consumer-grade accelerometers, and subjective
measures such as sleep diaries and self-report questionnaires. Recent solid evidence
indicates that neurological diseases and sleep disturbances are significantly correlated %),
Sleep-wake disorder may be directly attributed to neurological conditions that affect the
thalamocortical tracts and ascending reticular activating system, though it has also been
demonstrated that areas outside of these pathways control sleep-wake function @4,
Similar to this, sleep issues may have a role in the aetiology of neurodegenerative
disorders ™, The link between sleep disorders and cerebrovascular diseases like stroke,
the most typical neurological cause of long-term disability in adults, has, however,

received less attention (16),

Stroke patients commonly experience sleep-related difficulties, with reviews describing
evidence dating back to the 19th Century @”. A wide range of sleep disorders are
associated with stroke, including sleep-disordered breathing, insomnia, parasomnia,
circadian rhythm disorder, sleep-related movement disorder, hypersomnia and excessive
daytime sleepiness 819 . Sleep problems can arise as a consequence of the stroke itself,
in which brain areas involved in sleep regulation (including the hypothalamus, brainstem

and thalamus) are impaired @9 although the poor correlation between lesion site and
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sleep disturbance has been noted ?Y . More commonly, sleep disturbances arise due to
factors associated with stroke, such as sleep-disordered breathing, medication use,
inactivity, environment, depression, stress and premorbid health problems),

However, the impact of such factors is complex, as highlighted by Taylor et al ?? who
reported not only a higher prevalence of insomnia in those with medical problems than
those without, but also a higher prevalence of medical problems in those with insomnia
than those without.

Additionally, sleep disruption can increase the risk of ischemic stroke % making it a risk
factor for stroke.@®

Neural Circuitry Involved in Sleep-Wake Functioning

The first time sleep and wakefulness-related brain areas were identified was in 1949
when cholinergic neurons near the pons-midbrain junction were triggered.
Electroencephalographic (EEG) alterations indicating awake and arousal were produced
when this area was activated, specifically, low-amplitude (30 uV), high frequency (15-60
Hz), activity ?%. Findings from Magoun

and Moruzzi were among the first to discover that wakefulness is not simply the result of
heightened sensory input, rather it arises through systematic activation of specialised
brain regions responsible for arousal and waking states ?%, This central arousal system in
the brain is now known as the ascending reticular activating system and extends from the
medulla and pons onto fibre tracts projecting toward thalamic nuclei and forebrain
cholinergic systems (Figure 1).

Slow-wave sleep has been demonstrated to be induced by reticular activation system
inhibition and low-frequency electrical stimulation of the thalamus (252 Slow-wave
sleep is characterised by low frequency (0.5-4 Hz), high amplitude (100-150 uV),
synchronous brain activity. The thalamus plays a role in sleep-wake functioning by
producing sleep spindles, K complexes, and neocortical high-amplitude, low frequency
slow waves that are signs of restorative non-rapid eye movement (NREM) sleep 9.
Studies into the neural circuitry involved in rapid eye movement (REM) sleep @7 have
offered additional proof of how sleep interacts with the thalamus and cortical brain areas.

Electroencephalographic (EEG) recordings of REM sleep, as opposed to NREM sleep, is
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similar to those of awake people, they exhibit low-amplitude, mixed-frequency, and
disorganised activity. Near-total muscular atonia caused by the activation of locus
coeruleus neurons distinguishes REM sleep from other types of sleep. Endogenously
controlled signals from the pontine reticular formation that are sent to the superior
colliculus' motor region cause the ballistic-like eye movements that are a hallmark of
REM sleep (Figure 1) @ | These collicular neuronal signals are projected onto the
paramedial pontine reticular formation and the rostral interstitial nucleus.

The low voltage, high frequency EEG changes that typify REM sleep are known as
ponto-geniculo-occipital (PGO) waves and originate in the pontine reticular formation®?.
These signals are then propagated onto the lateral geniculate nucleus and the occipital
lobe. The PGO waves representative of REM sleep provide yet another neural network
by which brainstem nuclei impact activation of neocortical regions (Fig 2) ©®

Thalamus

VPAG

Cerebellum

Brainstem

Figure 1. @ The ascending reticular activating system. Input to thalamic nuclei (orange)
project from pontine cholinergic (ACh) cell groups, the pedunculopontine (PPT) and laterodorsal
tegmental nuclei (LDT). A second pathway (red) activates the cerebral cortex to facilitate the
processing of inputs from the thalamus through monoaminergic cell groups, including the
tuberomammillary nucleus (TMN) containing histamine (His), dopamine (DA), the dorsal and
median raphe nuclei containing serotonin (5-HT), and the locus coeruleus (LC) containing
noradrenaline (NA). This pathway also receives projections from peptidergic neurons in the
lateral hypothalamus (LHA) containing orexin (ORX) or melanin-concentrating hormone (MCH),
and from basal forebrain (BF) neurons that contain GABA or ACh. By Saper, Scamelli, & Lu
(2005) @,
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Daorsolateral prefrontal Anterior cingulate cortex Posterior cingulate cortex

Parahippocampal Pontine
—~ gvrus tegmentum

- Deactivated during REM sleep
Activated during REM sleep

Figure 2 e Diagram showing cortical regions where activity is increased or decreased
during REM sleep. Purves et al. (2010) e

Key brain areas that are engaged during REM sleep have been identified by researchers
using functional magnetic resonance imaging (fMRI) and positron emission tomography
(PET) in combination. The anterior cingulate cortex, the posterior parietal cortex, and the
subcortical regions of the reduced activity is most noticeable in the dorsolateral prefrontal
cortex and the posterior cingulate cortex, as well as the amygdala, the parahippocampal
gyrus, and the pontine tegmentum (Figure 2) @Y. The frequently absurd but intensely
emotional nature of dreams occurring mostly in REM sleep may be explained by
increased limbic system activity and decreased neocortical activity.

Debilitating sleep disorders may result from damage to the brain areas that activate REM.
Patients with brainstem infarcts, for instance, had a considerably increased likelihood of
developing REM behaviour disorder, a type of parasomnia that leads to reduced muscular
atonia and dream "acting out” ©2 . However, it is unknown how REM behavioural
disorder would affect functional recovery and outcomes after a stroke.

The cholinergic nuclei found in the pons-midbrain junction of the brainstem play a
critical role in the reticular activating system's control of sleep-wake mechanisms. These
cholinergic cells are components of a large, interconnected network, rather than a
singular REM sleep “hub”. Stimulating cholinergic nuclei within the pontine-midbrain
junction causes a shift of EEG activity from high amplitude, synchronised slow-waves to
lower amplitude, high-frequency desynchronization similar to that of awakening and

REM @3, These findings suggest that cholinergic projections within the reticular
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activating system are the primary source of wakefulness and REM sleep, and deactivation
to these net works is essential for initiation of slow-wave (NREM 3) and other NREM
sleep stages. However, the neuronal basis for wakefulness and NREM sleep extends
beyond these cholinergic neurons @,

A spectrum of sleep-wake functioning, including deep sleep (such as slow-wave sleep)
and high degrees of alertness (such as sympathetic nervous system activation), is also
attributed to monoaminergic network activity (Table 1).

Brainstem nuclei | Neurotransmitter | Activity state of the
responsible involved relevant brainstem neurons
Wakefulness
Cholinergic nuclei of pons- |Acefylcholine Active
midbrain junction
Locus coeruleus Norepinephrine Active
Raphe nuclel Serotonin Active
NEEM Sleep
Cholinergic nuclei of pons- |Acefylcholine Decreased
midbrain junction
Locus coeruleus MNorepinephrine Decreased
Raphe nuclel Serotonin Decreased
REM 5Sleep Activation
Cholinergic nuclei of pons- | Acetylcholine | Active (PGO waves)
midbrain junction
Raphe nuclel Serotonin Inactive
REM Sleep Inhibition
Locus coeruleus Norepinephrine Active

Tabe 1. w= Summary of the cellular mechanisms that govern sleep and wakefulness.
Purves et al. (2010)
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SLEEP DYSFUNCTION AFTER STROKE

After ischaemic stroke, a cascade of physiological responses begin due to restriction of
blood flow that affects the recovery of cerebral tissue, particularly of the ischaemic
penumbra and distal networks. Excitotoxicity, a pathological process by which several of
these processes occur, lead to overexpression of excitatory neurotransmitters like
glutamate leading to neuronal death ©53%7. According to preclinical research, sleep
deprivation (forced wakefulness) reduces the expression and function of neurotransmitter
receptors as well as synaptic and membrane excitability in hippocampus neurons ©®
Lack of sleep has been demonstrated to increase the levels of glutamate receptors and
extracellular glutamate, which furthers the excitotoxicity caused by ischaemia. Similarly,
long-term sleep deprivation may decrease antioxidative stress markers such as
glutathione peroxidase and superoxide dismutase which may also intensify neuronal
damage via free radical generation ©%. Moreover, following a stroke prolonged sleep
deprivation aggravates proinflammatory responses “9. Sleep appears to have a
neuroprotective role in the acute stages of stroke, according to newly revealed
mechanisms underlying its function and the effects of sleep deprivation on neuronal
injury, such as stroke “1:42 _ Study by Gao et al. (2010) “® on effects of sleep deprivation
on size of infarcts in rats showed sleep deprivation after ischaemia impairs
neuroplasticity and is associated with increased lesion volumes. Inversely, sleep
deprivation prior to ischaemia initiates compensatory sleep rebounding effects which
may be neuroprotective “4. Novel work by Xie et al. (2013) has shown that sleep serves
a vital role maintaining brain metabolic homeostasis through activation of the glymphatic
system™) . Unlike the peripheral lymphatic system which utilizes lymph vessels to
recirculate excess interstitial proteins into the liver for degradation, the glymphatic
system of the central nervous system contains perivascular channels formed by astroglial
cells to facilitate elimination of soluble proteins and metabolites “64®). During slow-
wave-sleep, a 60% increase in interstitial space causes CSF to recirculate and flood
through the brain parenchyma to perivenous drainage pathways . In turn, convective
exchanges of CSF with interstitial fluid dramatically increase the removal rate of

potentially toxic interstitial metabolic proteins.
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Figure 3. “” Schematic outline of the glymphatic system. Convective glymphatic fluxes of
cerebrospinal fluid (CSF) and interstitial fluid (ISF) propel the waste products of neuron
metabolism into the paravenous space, from which they are directed into lymphatic vessels and
ultimately return to the general circulation for clearance by the kidney and liver “7).,

Experimental deletion of AQP4 channels responsible for glymphatic perfusion reduces
clearance of exogenous A by 65%, suggesting that convective movement of interstitial
fluid is a substantial contributor to the removal of interstitial waste products and other
products of cellular activity “®. Therefore, chronic sleep deprivation may be a factor in
the aggregation of A Beta collection, especially in late adulthood, as demonstrated by
recent experimental results showing 80-90% reduction in glymphatic flow in ageing
mice “9),

Ischaemic stroke causes severe acute impairment of glymphatic perfusion 24 hours after
ischaemia ©9. Glymphatic disruption may promote excitotoxicity of surrounding brain
penumbra and prevent acute clearance of excitatory neurotransmitters. As previously
described, a surge of excess glutamate is secreted after stroke (a process known as
excitotoxicity) and elicits a myriad of signalling cascades that work synergistically to
induce neuronal death ®Y. According to Gaberel et al. (2014), the mechanisms
responsible for glymphatic blockading after ischaemia may include a reduction of arterial

pulsation as a result of vessel occlusion and compression by intravascular thrombus ©0
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Clinical sleep-wake disturbances and disorders in stroke

Sleep-wake disorders are proposed to be both a risk factor and a consequence of stroke
that may affects stroke recovery ©2),

SDB & Stroke

Most well studied sleep dysfunction after stroke being sleep disordered breathing. There
is ample literature suggesting that SDB can be a risk factor for stroke and has an adverse
impact on neurological outcome . In a meta-analysis by Johnson KG, included total 29
studies consisted of 2,300 patients of ischaemic stroke, haemorrhagic stroke, or TIA,
72% had SDB defined by an apnoea-hypopnea index of >5/hr 3. More than 50 % of
these patients had AHI of > 10 / hr at 4 weeks post stroke. Although OSA has long been
recognised as the most prevalent kind of SDB, stroke patients recently were discovered to
have combination of OSA & central types of SDB, including central sleep apnea and
Cheyne-Stokes breathing, as well as combinations of both 3. In addition, meta-analyses
of prospective clinical and population-based research have found that SDB is an
independent predictor of stroke, with stroke risk escalating with AHI ©4. Studies
investigating the factors that increase the risk of stroke in people with SDB have revealed
that persistent hypoxia in OSA alters intrathoracic pressure, activates the sympathetic
nervous system, and increases blood pressure surges that may put people at risk for drug-
resistant arterial hypertension, atherosclerosis, cardiac arrhythmia, hypercoagulation,

heart failure, and paradoxical embolisms via oxidative stress and brain inflammation.
(52,55, 56)

Hypersomnia and Insomnia in ischaemic stroke

Hypersomnia is usually seen after pontomesencephalic stroke. It is characterised by
excessive daytime sleepiness as measured by the Epworth Sleepiness Scale (score >8)
or more than 10 hrs sleep per day. Significant fatigue as determined by the Fatigue
Severity Scale, which was reported by nearly half of participants with a score of >4.0 ¢,

Study on fatigue after stroke ©” showed constant fatigue many years after stroke.
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Systematic review & metanalysis on sleep duration & cerebrovascular outcomes in 2011
®8 showed longer sleep duration is an independent predictor of incident stroke, after
adjustments for age, sex, vascular risk, and attributing comorbidities. Long sleep
durations (more than nine hours) have also been associated with subcortical white matter
hyperintensities in adults, suggesting that excessive sleep may be caused by cerebral
small vessel disease and reflect subclinical atherosclerosis ©9).

Inversely, insomnia is also common in the months following stroke and is found in 30-
50% of sufferers 2. Post-stroke insomnia is associated with poor life satisfaction,
depression, and stroke severity (36061,

Few researchers have looked into sleep architecture in patients with insomnia after
stroke. It has been noted that a stroke affecting the paramedian thalamic nuclei leads to
near complete absence of sleep spindles 2. Neuroplasticity and stroke recovery have
been demonstrated to be better when drugs promoting NREM & REM sleep are used ¢,
However similar data from human studies is lacking. Similar to results from hypersomnia
literature, authors of recent meta-analyses have found that short sleep, characteristic of
insomnia (defined by < 5-6 hours of sleep/night) is also an independent predictor of
incident stroke after adjustment for age, sex, vascular risk factors, and comorbidities.
These findings show that there may be a “U” based relationship between sleep duration
and incident stroke, with increased risk resulting from insufficient (i.e., < 5-6 hours) or
excessive (i.e., > 9 hours) sleep ©465),

However qualitative sleep parameters (e.g., sleep latency, circadian stability, nighttime
awakenings, day-time naps, post-awakening latency, and sleep architecture etc) are not
assessed in these prospective studies.

A recent systematic review on bidirectional impact of sleep & circadian rhythm
dysfunction in human ischemic stroke revealed long sleep duration and sleep disorders
increase the risk of developing ischemic stroke . Inversely, after 1S, sleep and
endogenous rhythm disruption is common and may be associated with IS severity and

outcome (),
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STROKE & PARASOMNIA

Parasomnias are complex movements and behaviors during sleep which include REM
sleep behavior disorder (RBD), nightmares, sleep paralysis, and other disorders of
arousal including sleepwalking and sleep terrors. RBD is characterised by dream-
enacting behaviours and vivid or unpleasant nightmares, and it is typically observed in
neurodegenerative diseases like Parkinson's disease and multiple systems atrophy ©9),
Studies have established that individuals with RBD have a higher likelihood of also
having concomitant stroke risk factors including diabetes mellitus and dyslipidemia. One
study demonstrated that adults with RBD were 1.5 times more likely to develop stroke
independent of other demographic variables including age, gender, hypertension, and
tobacco use.®® It is possible that sleep fragmentation, which causes an increase in
sympathetic tone and alterations in heart rate variability and blood pressure surges, is the

mechanism through which RBD and stroke occur.

Pontine tegmental strokes have been reported in conjunction with REM sleep
behavioural abnormalities (RBD)®"%®). Visual hallucinations may be brought on by
lesions in the pontine tegmentum, midbrain, or paramedial thalamus, particularly in the
evening or when sleep first begins ©® . Increased dreaming, nightmares, and/or a dream-
reality confusion may result after thalamic, temporal, parietal, and occipital lobe
strokes® Clonazepam (0.5-2 mg) can be used to treat RBD one hour before the patient

goes to bed 9

Stroke and periodic limb movement disorder during sleep

RLS is a condition of the nervous system that causes frequent urges to move the legs.
This usually causes jerking movements of the legs and arms during sleep, known as
Periodic Limb Movements in Sleep (PLMS). The presence of PLMS can be painful and
disrupt the normal patterns of sleep leading to increased wakefulness during the night
Periodic limb movement (PLM) during sleep may increase or decrease after a unilateral

ictus and persist after a spinal cord stroke (%0109,
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In a cohort of 137 stroke survivors recruited while they were in the hospital, Lee et al.
(2009) discovered that 12.4% of them had stroke-related RLS, which was categorised as
a first-time diagnosis of RLS at one month after the stroke. Similar to this, 12.5% of a
longitudinal stroke group had RLS. (Medeiros et al., 2010) of 96 patients. None of these
patients had previously received a medical diagnosis of RLS prior to the stroke and all
RLS patients had worse sleep quality and lower improvement on the functional recovery
scores at 3 and 12 months post-stroke suggesting a potential relationship between poor
sleep and functional recovery.

A 2015 study also found a similar prevalence of RLS with 15% of their 149 patients
having the syndrome after stroke/ TIA in comparison to 3% of controls (Schlesinger,
Erikh, Nassar & Sprecher, 2015).

The majority of recorded cases of RLS include the pontine, thalamic, basal ganglia, and
lesions of the corona radiata. Two-thirds of RLS patients with a stroke report bilateral
symptoms, while a third report symptoms on the contralateral side of the stroke.
Dopaminergic agonists may be used to treat stroke-related RLS and PLM. It's crucial to
keep in mind that medication for depression may include neuroleptics, methoclopramide,

and lithium may worsen PLM and RLS®9

CARE GIVER BURDEN POST STROKE

Caregiver burden can be defined as the strain that is experienced by a person who cares
for a chronically ill, disabled, or older family member @) With increasing life
expectancy of the population and high prevalence of life style diseases, low and middle
income countries are facing great social and financial challenges in coping with disabled
stroke survivors %), In developing countries like India, hospital and community based
rehabilitation facilities are limited. This puts the burden of caring stroke survivors mainly
upon the family leading to high levels of caregiver burden. With spouse being the major
caregiver, their employment and social function also suffers on the long run. Due to the
abrupt onset of disability and the chronic nature of stroke recovery, caring for a stroke
survivor has been found to have a negative impact on the physical, mental, and
psychological health of caregivers 1% 19 Primary caregivers of stroke patients tend to

report more somatic and depressive symptoms, sleep disorders, stress and social isolation
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than general population 19, Various factors found to influence care giver burden from
previous studies include degree of dependence of the patients for the daily living
activities ™, gender (women expressing higher burden) ©¥, older patients %4, post
stroke seizures ©®. A recent study assessing role of sleep deprivation among care givers
of stroke patients found sleep duration of less than 5 hrs per day lead to higher care giver
burden & psycological stress 'V . Sleep disordered breathing (SDB) & insomnia after
stroke are found to affect stroke recovery which leads to continued burden on care givers.

ASSESING THE SLEEP DYSFUNCTION AFTER STROKE

Although a polysomnography (PSG) is the gold standard for diagnosis of or
differentiating sleep disorders, PSGs cannot be performed on all stroke patients in
practice because of the high price and limitation of accessibility; additional tools that can
screen for sleep disorders, such as valid sleep questionnaires, are needed. Sleep
questionnaires are very commonly used in sleep literature, they provide a useful insight
into the perception of sleep quality and are commonly used in screening for sleep
dysfunction . Many studies investigating sleep and stroke have used questionnaire data as
a measure of sleep quality, including a number of studies that have found that patients
report their sleep quality as worse than controls (Chen et al., 2015; Jiang et al., 2013; Wu
et al., 2016).

1. Epworth Sleepiness Scale (ESS) ®” - Dr Murray Johns first developed the ESS
for adults in 1990 and subsequently modified it slightly in 1997. He developed it
so he could assess the ‘daytime sleepiness’ of the patients in his own private
practice of Sleep Medicine. He named the questionnaire after Epworth Hospital in
Melbourne, where he established the Epworth Sleep Centre in 1988. The ESS
asks the respondent to rate on a 4-point scale (0-3) their usual chances of having
dozed off or fallen asleep while engaged in eight different activities that differ
widely in their somnificity. Respondents to the ESS rate their chances of having
dozed off or fallen asleep in particular situations ‘in recent times’. It was intended
to be long enough for the respondent to have experienced at least most of the

activities, so they could estimate in retrospect their chances of dozing in each.
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Because ESS item-scores are based on subjective reports, they can be influenced
by the same sources of bias and inaccuracy as any other such reports. The ESS
does not distinguish which factors, or which sleep disorders, have caused any
particular level of ASP. The ESS is not a diagnostic tool by itself. The ESS is not
suitable for use among people with serious cognitive impairment. Thus, ‘in recent
times’ was intended to mean a few weeks to a few months, not a few hours or
days. Epworth Sleepiness Scale (ESS) use in the South Indian population was
validated by previous study as a tool for measuring excessive day time sleepiness
(192) In addition it was found that EDS assessed by ESS positively correlated
with the severity of OSA. In narcolepsy, the Epworth Sleepiness Scale has both a
high specificity (100%) and sensitivity (93.5%)°® . Previous study validating
the use of ESS in stroke patients found that it’s a robust scale for detecting cases
of pathological sleepiness in stroke 1%,

2. Insomnia severity index : ©®
The Insomnia Severity Index (ISI), developed by Morin, is currently one of the
most used PRO insomnia questionnaires. The ISI is a brief seven item self-rated
instrument, increasingly used to assess insomnia based on criteria from the
International Classification of Sleep Disorders. The ISI has been translated into
multiple languages, validated in 12 countries and as a web-based measurement .
In comparison to other PRO sleep measures, the ISI has diagnostic properties ©9,
and can be completed in a few minutes , diminishing the response burden. Of the
few insomnia-specific PRO instruments available, the ISI is designed to capture
patient-perceived insomnia severity and impact on daytime functioning. Patients
are asked answer questions as per their symptoms in the last 2 weeks. With cutoff
score of 10, the scale has a 86.1% sensitivity and 87.7% specificity for detecting
insomnia cases in the community sample @%). Many studies investigating
insomnia & stroke use ISI questionnaire found that, insomnia is common in the
months following stroke and is found in 30-50% of sufferers ©2), Post-stroke

insomnia is associated with poor life satisfaction, depression, and stroke severity
(53,60,61)
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3. Pittsburgh Sleep quality index(PSQI) (70)

The PSQI was developed by Daniel J. Buysse and collaborators in 1988 to
measure quality of sleep and to help discriminate between individuals who
experience poor sleep versus individuals who sleep well. The scale has several
domains, which include subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of sleep medication, and daytime
dysfunction. The scale has two parts: self-rated questions, utilized to rate the
scale, and five questions rated by a bed partner. The scale can also be given by a
clinician or research assistant. Most of the items are organized in multiple choice
questions and are brief and easy to understand and answer.

The PSQI questions are rated from 0 =no difficulty to 3 =severe difficulty,
generating scores that correspond to the domains of the scale. The scores range
from 0 to 21 and the authors suggest that a score >5 be considered as a significant
sleep disturbance. Time to complete PSQI scale: 5-10 min.

The reliability of the scale is considered good with Cronbach’s alpha of 0.83 for
the total score. Test-retest reliability is also considered good. The validity of
PSQI has been described by the authors as good with a sensitivity of 89.6% and a
specificity of 86.5% of patients versus control subject. Studies using PSQI to

asses sleep quality after stroke(™ 2-87:8) have reported prevalence of 32 to 71 %.

4. Patient health questionnaire 9(PHQ-9) ™

The PHQ-9 is a brief tool used to diagnose and measure severity of depression.
The PHQ-9 was developed by Dr Robert L. Spitzer, Janet W.B. Williams and
Kurt Kroenke in 1999. The PHQ-9 is shorter than many of the
other depression screening instruments and can be self-administered. Adapted
from the Diagnostic and Statistical Manual of Mental Disorders, 4th edition
(DSM-1V), the PHQ-9 includes all 9 diagnostic symptom criteria used in the
DSM-1V, including the two cardinal signs of depression: anhedonia and
depressed mood. The PHQ-9 is widely used by clinicians including in patients

with stroke. Previous studies assessing post stroke depression * 2 have used
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PHQ 9 with score cut off > 10 to define depression with estimated prevalence of

30-35 %.

5. Zarit’s care giver burden ?

The Zarit Burden Interview, a popular caregiver self-report measure used by
many aging agencies, originated as a 29-item questionnaire (Zarit, Reever &
Bach-Peterson, 1980). The 29-item instrument is included in Zarit et al., 1980.
The revised version contains 22 items. Translations of the Zarit Burden Inventory
have been studied as well, including versions in Chinese, French, Japanese,
German, Hebrew, Spanish, Korean, Hindi, and Portuguese. Each item on the
interview is a statement which the caregiver is asked to endorse using a 5-point

scale. Response options range from 0 (Never) to 4 (Nearly Always).

POLYSOMNOGRAPHY

PSG studies allow for very detailed observations of the state of the brain and
cardiorespiratory functions during periods of sleep. By using Electroencephalography
(EEG) to monitor the brain, it is possible to measure not only the duration of sleep, but
also the time spend in each sleep stages. Level 1 sleep testing, or polysomnography,
requires an overnight stay in a sleep laboratory with a technician in attendance. It
captures 7 or more channels of data (but typically > 16), including respiratory,
cardiovascular and neurologic parameters, to produce a comprehensive picture of sleep
architecture. Level 1 is considered the reference standard for diagnosing all types of
sleep-disordered breathing and sleep disorders 1311611 However, limited facilities and
the growing demand for sleep studies have resulted in long wait times*®) . Level 2 sleep

testing uses level 1 equipment, but is performed without a technician in attendance.

Level 3 testing uses portable monitors that allow sleep studies to be done at the patient’s
home or elsewhere. This option was introduced as a more accessible and less expensive
alternative to in-laboratory polysomnography. Level 3 devices record at least 3 channels

of data (e.g., oximetry, airflow, respiratory effort). Unlike level 1, level 3 testing cannot
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measure the duration of sleep, the number of arousals or sleep stages, nor can it detect
non respiratory sleep disorders. Level 4 devices are also portable, but they capture less

data — usually only 1 or 2 channels.

A systematic review and meta-analysis of PSG papers investigating sleep after stroke
found that sleep quality is worse for stroke survivors in a number of measures !, Total
Sleep Time (TST), Sleep Efficiency (SE) (the proportion of time in bed, spent asleep)
and Wake After Sleep Onset (WASQ) were all found to be reduced in stroke groups in
comparison to controls. When looking specifically at sleep stages the meta analyses
found the duration of stage 2 sleep, SWS and REM sleep to be significantly reduced in
stroke patients when compared to controls (Stage 2 = 36% vs 45%, SWS = 10% vs 12%).
Although the differences in TST, SE and WASO between groups was found regardless of
the participants’ sleeping environment, the difference in SWS and REM duration was
only found when comparing hospitalised stroke patients with hospitalised controls. As
the controls assessed in those studies were assessed in sleep labs, it would suggest that
the reduction in deep sleep and REM could be due to hospitals being a specifically
detrimental environment to normal sleeping as opposed to just being purely novel
environments. Interestingly, when comparing the duration of Stage 1 sleep, stroke
patients show a

significantly larger percentage in relation to their whole night’s sleep than controls (13%
vs 10%) 2. This suggests that stroke could affect specific parts of sleep. architecture,
reducing the amount of deep and REM sleep in exchange for larger periods of light sleep.
This could be particularly detrimental to stroke patients’ rehabilitation and recovery
given that stage 2 sleep, SWS and REM have all been shown to be connected to memory
consolidation leading to improved skill performance %, Specifically, levels of stage 2
sleep correlate with improved performance on a motor task and levels of SWS and REM

sleep correlate with improved performance on a visual discrimination task.

Van Someren (2007) % investigated the reliability of actigraphy recording in insomnia
over multiple nights. They concluded that multiple nights recordings are needed when
investigating insomnia due to the high variability in sleep and sleep-wake rhythms within

this cohort. Therefore, PSG studies recording for only one night such as Terzoudi et
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al.(2009), although richer in detail than actigraphy, may not be collecting representative
data on the sleeping patterns of stroke survivors with sleep problems. Meaning that
further research with longer periods of sleep recordings is needed to reliably measure
sleep problems.

Systematic review and meta-analysis done to compare the diagnostic accuracy of the
widely used level 3 portable monitors to in-laboratory polysomnography showed no
significant difference in the clinical management parameters between patients who

underwent either test to receive their diagnosis 19,
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MATERIALS AND METHODS

INTRODUCTION

This was a prospective observational study conducted after obtaining the institutional
ethics committee approval (IEC number : SCT/IEC/1805/JANUARY/2022). Informed
written consent was obtained from all the participants who were part of this study. The
study period was from January 2022 to March 2023,including a 3 month telephonic

follow-up.

After screening for inclusion/exclusion criteria,subjects were selected for the study from
stroke outpatient clinic, during their 3 month follow-up review after stroke.
Demographics, risk factors and clinical characteristics were collected as per proforma
appended. The severity of stroke was recorded using National Institute of Health Stroke
scale score (NIHSS). All the patients/caregivers of those who had communication
difficulties were administered 5 questionnaires - Epworth sleepiness scale for assessing
excessive day time sleepiness, Insomnia severity index to assess the severity of insomnia
and Pittsburgh Sleep quality index(PSQI) for overall sleep health for assessing their sleep
post stroke in the last 1 month before interview. In addition, stroke functional and
psychological outcome were assessed using Modified Rankin Scale (mRS) and Patient
health questionnaire 9(PHQ-9) respectively. Caregiver burden scale(Zarit’s)(CBS) was
used to assess the impact of stroke on care givers. 20 % of participants (20 patients)
underwent overnight ambulatory polysomnography . Scores from screening tools about
sleep quality, functional recovery, depression, care giver burden post stroke were

compared with patient parameters to find predictors of sleep dysfunction . All the patients
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were followed up at 3 months after recruitment, i.e 6 post stroke by telephone, to assess
functional recovery assessed using Modified Rankin Scale (mRS).

INCLUSION CRITERIA

1. Acute ischemic stroke patients aged 18 or above
2. Coming for follow-up at 3 months post stroke
3. Functional status by mRS below 5

4. Consenting to participate in the study

EXCLUSION CRITERIA

1. Intracerebral hemorrhage

2. Severe organ dysfunction-like Cardiac failure/Cor pulmonale/liver or renal failure or
cancer which by itself can impact sleep

3. Prior history of depression/psychiatric illness/primary sleep disorders requiring

treatment before stroke/had been on psychiatric medications before stroke.

STUDY DESIGN

Ours was a prospective observational study.

With around 400 admissions annually in stroke unit and 80% being ischemic strokes,
sample size of 130 was calculated assuming prevalence as 30% & setting alpha error at
5% & absolute precision of * 5% . However we could collect 100 patients in the study
period. The recruitment of subjects for the prospective study was done by the principal
investigator from consecutive patients who reported to Stroke Clinic, SCTIMST at 3

months post stroke.

SCTIMST Trivandrum



40

The study period was from January 2022 to March 2023.

Consent for inclusion in the study was obtained from appropriate persons or guardians.
No inclusion of person incompetent to give informed consent, normal/healthy volunteer,
Prisoner, student/staff of the institute was done. Clinical information was obtained

through patient interviews and supplemented with a chart review.

FLOW CHART OF STUDY DESIGN (Fig 4)

TOTAL 100 PATIENTS RECRUITED

¥

5 QUESTIONNAIRES ( ESS , PSQI, ISI , PHQ 9, ZARIT’S CBS)

. 4

FUNCTIONAL STATUS - mRS , STROKE SEVERITY - NIHSS

==

CLINICAL & RADIOLOGICAL DATA RECORDED FROM EMR & PACS

¥

OVERNIGHT POLYSOMNOGRAPHY - 20 PATIENTS

S 2

SCORES OF QUESTIONNAIRES CORRELATED WITH CLINICAL & IMAGING DATA TO
FIND PREDICTORS OF DIFFERENT TYPES SLEEP DYSFUNCTION

L 2

FUNCTIONAL STATUS AT 3 MONTHS AFTER RECRUITMENT ( mRS )

SCORES OF QUESTIONNAIRES CORELATED WITH FUNCTIONAL STATUS AT
RECRUITMENT & AT 3 MONTHS FOLLOW UP TO ASSES IMPACT ON RECOVERY

Fig. 4: Flow chart of study design
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STUDY PROTOCOLS

Patients satisfying the inclusion criteria were selected for the study. The severity of
stroke was recorded using National Institute of Health Stroke scale score (NIHSS). All
the patients were administered 5 questionnaires

1. Epworth sleepiness scale (ESS)

2. Insomnia severity index (1SI)

3. Pittsburgh Sleep quality index(PSQI)

4. Patient health questionnaire 9(PHQ-9)

5. Caregiver burden scale(Zarit’s)(CBS)

In addition 20 % of participants (20 patients) underwent overnight ambulatory

polysomnography (level 3),to rule out sleep disordered breathing.

QUESTIONAIRES:

1. Epworth Sleepiness Scale (ESS) ©"
Scoring :
Divided into 2 categories
1) Less than 8 — no excessive daytime sleepiness

2) 8 or more - excessive daytime sleepiness

2. Insomnia severity index : ©®
Scoring :
Divided into 2 categories
1) Less than 8 — no excessive daytime sleepiness

2) 8 or more - excessive daytime sleepiness

3. Pittsburgh Sleep quality index(PSQI) 9
Scoring :
Divided into 2 categories

1) Less than 5 — good sleep quality

2) 5 or more — significant sleep disturbance
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4. Patient health questionnaire 9(PHQ-9) ¥
Scoring :
Divided into 2 categories
1) Less than 10 — no significant depression
2) 10 or more — significant depression

5. Zarit’s care giver burden 2
Scoring :
Divided into 2 categories
1) Less than 21 — no significant caregiver burden
2) 21 or more — significant caregiver burden
Scores from sleep questionnaires were compared with various clinical & laboratory
patient parameters to find predictors of sleep dysfunction . All the patients were followed

up at 3 months after recruitment, to assess its impact on stroke recovery assessed using

Modified Rankin Scale (mRS).

STATISTICAL ANALYSIS

Statistical analysis was done using SPSS 24 analysis software. In addition to descriptive
statistical tools for basic frequencies of patient characteristics and demographics, a chi-
square test & student’s t test were used to asses risk factors for sleep dysfunction . p-

value < 0.05 was defined as statistically significant. Binary logistic regression model was

used for multivariate analysis.
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RESULTS

As part of the study, a total of 100 study subjects were recruited. All patients completed 3
months telephonic follow up after recruitment.

COHORT CHARACTERISTICS

70 % of the subjects were male. The age of the patients ranged from 28-86 years with
median age 62.2 £ 11.2 years. The minimum age was 28 years and the oldest patient was

86 years in the study population.

FIG5: SEX OF PATIENTS

Sex

Female
30.0%

Male
70.0%

Risk factor profile :

Among the subjects, 77 % had hypertension, 64 % had diabetes, 72% had dyslipidaemia,
33 % had coronary artery disease, 30 % had prior stroke, 14 % had prior TIA, 3 % had
PVOD, 15 % had renal dysfunction, 26 % had alcoholism & smoking history
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TABLE 2 : RISK FACTORS & COMORBIDITIES

Frequency Percent
HTN 77 77
DM 64 64
CAD 33 33
Prior Stroke 30 30
Prior TIA 14 14
Dyslipidemia 72 72
POVD 3 3
Renal
Dysfunction 15 15
Valvular heart
disease L !
Smoking 26 26
Alcoholism 24 24

FIG 6 EDUCATION

Education

Graduate and

above Primary
25.0% 26.0%

Plus Two
5.0%

High school
44.0%
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TABLE 3 ETIOLOGY OF STROKE

Etiology Frequency Percent
Lacunar 26 26
LVAD 45 45
Cardioembolism 12 12
Undetermined 17 17
Total 100 100

46

Etiology of stroke : Large artery atherosclerosis was the most common etiology (45 %)

followed by lacunar strokes (26 %)

TABLE 4 STROKE SEVERITY (NIHSS)

NIHSS Frequency Percent
Mild (1-4) 33 33
Moderate 50 50
(5-15)
Severe 17 17
(>15)
Total 100 100
TABLE 5 NIHSS & mRS scores
N ;r(ljean * Range Median IQR
622 +* 28 - 56 -
Age 100 11. 86 62 69
mRS at admission 100 3.35+1 0-4 4 3-4
MRS at 3 months 100 i'gi * 0-4 2 0-3
NIHSS at 8.3 + 3 -
admission 100 6.24 0-24 I8 12
NIHSS at 445 +
discharge 100 4.28 0 % g 1-7
NIHSS at 3 261 +
months 100 395 0-15 1 0-5

Admission NIHSS was ranging from 0-24 with a mean of 8.3 £ 6.24. Based on NIHSS,
minor strokes with NIHSS less than 5 were 33 %, moderate strokes of NIHSS 5-15 was
seen in 50 %, and severe strokes with NIHSS >15 were seen in 17 % (17) cases only.
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TABLE 6 : FUNCTIONAL STATUS (mRS)
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MRS At Admission At 3 months At 6 months

n % n % n %
<2 21 21 59 59 66 66
>2 79 79 41 41 34 34
Total 100 100 100 100 100 100
mRS at admission ranged from 0-4, mean of 3.35 + 1.
mRS at 3 months ranged from 0-4, mean of 1.83 £ 1.54
mRS at 6 months ranged from 0-3, mean of 1.3 +0.6
TABLE 7: IMAGING DATA
Territory Frequency Percent
MCA 64 64
ACA 4 4
Posterior circulation 27 27
MCA + ACA 1 1
MCA + Posterior circulation 4 4
Total 100 100
Circulation affected
Right Hemispheric 39 39
Left Hemispheric 30 30
Posterior Circulation 27 27
Bihemispheric 4 4
Total 100 100
Haemorrhagic Transformation
HI 1 12 12
HI 2 10 10
PH1 1 1
PH 2 0 0
No HT 73 73
Total 100 100
White matter hyperintensities (Fazeka)
Grade 0 20 20
Grade 1 44 44
Grade 2 32 32
Grade 3 4 4
Total 100 100
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Territory of stroke: 64 % were MCA territory, 27 % posterior circulation, 4 % ACA
territory. Circulation affected: 39 % strokes were right hemispheric & 30 % were left
hemispheric Haemorrhagic Transformation: 73 % patients didn’t had haemorrhagic
transformation, 12 % had HI 1 , 10 % had HI 2 & 1 patient had PH 1 haemorrhagic
transformation Small vessel ischemic changes (Fazeka) : 44 % had grade 1 Fazeka

changes.

FIG7: IVTHROMBOLYSIS

Thrombolysis

Yes
12.0%

88.0%

12 % patients received Iv Thrombolysis
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FIG 8 : MECHANICAL THROMBECTOMY

Mechanical Thrombectomy

Yes
6.0%

94.0%

6 % patients underwent mechanical thrombectomy

FIG 9: RECURRENT STROKES

Any recurrent strokes in 6 months

Yes
1.0%

99.0%

1 % (1) patient had recurrent stroke in 3 month follow up
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Sleep Questionnaire Scores :

50

TABLE 8: HYPERSOMNOLENCE AFTER STROKE AS MEASURED BY ESS

ESS Frequency Percent
<8 54 54
8-9 26 26
10-15 20 20
Total 100 100

46 % patients had hypersomnolence

TABLE 9 : INSOMNIA (IS1)
Insomnia Frequency Percent
<8 65 65
8-14 23 23
15-21 12 12
Total 100 100

35 % patients reported insomnia

TABLE 10 : SLEEP QUALITY (PSQI)
PSQI Frequency Percent
<5 60 60
5-21 40 40
Total 100 100

40 % patients had poor sleep quality

TABLE 11: SELF REPORTED DEPRESSION (PHQ 9)
PHQ9 Frequency Percent
<10 55 55
10-14 40 40
15-19 4 4
20-27 1 1
Total 100 100

45 % patients reported significant depression
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TABLE 12: CARE GIVER BURDEN SCALE (Zarit’s CBS)

Zarit's CBS Frequency Percent
<20 78 78
21-40 20 20
41-60 2 2

Total 100 100

22 % of care givers expressed burden
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TABLE 13: FACTORS PREDICTING HYPERSOMNOLENCE

52

ESS
<8 - Total b
N % N % N %
Age
<60 26 48.1 19 41.3 45 45
>60 28 51.9 27 58.7 55 55 0.493
Sex
Male 38 70.4 32 69.6 70 70
Female 16 29.6 14 30.4 30 30 0.930
Education
Primary 15 27.8 11 23.9 26 26
High school 23 42.6 21 45.7 44 44
Plus Two 0 0 5 10.9 5 5
Graduate and above 16 29.6 9 19.6 25 25 0.070
Smoking
Yes 9 16.7 17 37 26 26
No 45 83.3 29 63 74 74 0.021
Alcoholism
Yes 11 20.4 13 28.3 24 24
No 43 79.6 33 71.7 76 76 0.357
HTN
Yes 39 72.2 38 82.6 77 77
No 15 27.8 8 17.4 23 23 0.219
DM
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Yes 35 64.8 29 63 64 64

No 19 35.2 17 37 36 36 0.854
CAD

Yes 16 29.6 17 37 33 33

No 38 70.4 29 63 67 67 0.437
Prior Stroke

Yes 13 24.1 17 37 30 30

No 41 75.9 29 63 70 70 0.161
Prior TIA

Yes 3 5.6 11 23.9 14 14

No 51 94.4 35 76.1 86 86 0.008
Dyslipidemia

Yes 36 66.7 36 78.3 72 72

No 18 33.3 10 21.7 28 28 0.198
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Etiology

Lacunar 17 31.5 9 19.6 26 26

LVAD 22 40.7 23 50 45 45
Cardioembolism 5 9.3 7 15.2 12 12
Undetermined 10 18.5 7 15.2 17 17 0.436
Territory

Right Hemispheric 17 31.5 22 47.8 39 39

Left Hemispheric 17 31.5 15 32.6 30 32

Posterior Circulation 19 35.2 8 13 27 25
Bihemispheric 1 0 3 4.3 4 4 0.052
POVD

Yes 0 0 3 6.5 3 3

No 54 100 43 93.5 97 97 0.057
Renal dysfunction

Yes 8 14.8 7 15.2 15 15

No 46 85.2 39 84.8 85 85 0.955
Valvular heart disease

Yes 4 7.4 3 6.5 7 7

No 50 92.6 43 93.5 93 93 0.863
Fazeka

Grade 0 15 27.8 5 10.9 20 20

Grade 1 20 37 24 52.2 44 44

Grade 2 15 27.8 17 37 32 32
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Grade 3 4 7.4 0 0 4 4 0.031
Mechanical Thrombectomy

Yes 3 5.6 3 6.5 6 6

No 51 94.4 43 93.5 94 94 0.839
Thrombolysis

Yes 11 20.4 1 2.2 12 12

No 43 79.6 45 97.8 88 88 0.086
Grade of HT

Grade 1 2 3.7 10 21.7 12 12

Grade 2 52 96.3 35 76.1 87 87

Grade 3 0 0 1 2.2 1 1 0.011
Antiplatelets

Yes 50 92.6 45 97.8 95 95

No 4 7.4 1 22 5 5 0.231
Anticoagulation

Yes 5 9.3 6 13 11 11

No 49 90.7 40 87 89 89 0.547
Statin use

Yes 53 98.1 45 97.8 98 98
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No 1 1.9 1 2.2 2 2 0.909
Any recurrent strokes in 6 months
Yes 0 0 1 2.2 1 1
No 54 100 45 97.8 99 99 0.276
Posterior Circulation
Yes 21 38.9 6 17.4 27 29
No 35 61.1 38 82.6 73 71 0.058
Hemorrhagic transformation
Yes 7 13 14 30.4 21 21
No 47 87 32 69.6 79 79 0.033
LVAD
No 32 59.3 23 50 55 55

0.354
Yes 22 40.7 23 50 45 45
MRS @ admission
<2 28 43.1 8 22.9 36 36
>2 37 56.9 27 77.1 64 64 0.018
NIHSS
<5 31 57.4 10 21.7 41 41
>5 23 42.6 36 78.3 59 59 <0.001
ASPECTS
<7 12 22.2 21 45.7 33 33
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| >7 [ 42 (778 [25 [543 |67 |67 [0.013

History of smoking, prior TIA, small vessel ischemic changes (fazeka), haemorrhagic transformation, mRS at stroke onset,
NIHSS, ASPECTS predicted presence of Hypersomnolence.
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Table 14: Binary logistic regression model for ESS

B S.E. Wald df p OR 95% C.l.for OR
Lower Upper
Smoking 0.629 0.566 1.235 1 0.266 1.877 0.618 5.696
Prior Stroke 0.378 0.513 0.543 1 0.461 1.459 0.534 3.983
Haemorrhagic
transformation 0.166 0.637 0.068 1 0.795 1.18 0.338 4.115
MRS 1.345 0.657 4.196 1 0.041 3.84 1.06 13.914
NIHS 0.515 0.695 0.55 1 0.458 1.674 0.429 6.537
ASPECTS 0 632 0.537 1.387 1 0.239 0.531 0.186 1.522
Constant 1.407 0.785 3.214 1 0.073 0.245

MRS at 6 months was independent risk factor that predicted Hypersomnolence ; p 0.041 (Cl 1.06 to 13.914)
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Table 15: Effect of hypersomnolence on care giver burden
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ESS

Zarit' 0-7 8-9 10-15 Total

S

CBS n % n % n % n %
4 97, 1 38. 41,

<20 : : > ; 7 ) 60 60

21 1 57. 1 52,

40 4 2.4 8 1 6 9 38 33

al- 0 0 1 48 1 5.9 2 2

60 : :

ot 4 10 3 10 2 10 10 10
5 0 1 0 4 0 0 0

Vi df p
Chi- 25436 |4 <0.001

square test

Caregivers of patients with hypersomnolence expressed higher care giver burden
which was statistically significant (p < 0.001)

Table 16: Effect of hypersomnolence on self-reported depression

EPSS

PHQ 0-7 8-9 10-15 Totg|

9 n % n % n % n %
3 76. 3 42, 23.

<10 : 4 0 5 3 - 65 65

21, 42, 1 70.

10-14 4 " 8 5 o 6 30 30

15-19 1 24 2 95 1 59 4 4

20-27 0 0 1 48 0 0 1 1

=, 3 10 4 10 2 10 10 10
7 0 1 0 2 0 0 0

% df p
Chi- 19.163 6 0.004
square test

Patients with hypersomnolence had higher self-reported depression which was
statistically significant (p 0.004)
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Table 17: Effect of Hypersomnolence on short term functional outcome

ESS
Total

<8 >8 p

N % N % N %
mRS @ 6
months

4 8 1 41, 6 6
=2 7 7 9 3 6 6

1 2 58. 3 3 <0.00

>2 { 3 7 7 4 4 1

Patients with hypersomnolence had poor functional outcome (mRS >2) 6 months
post stroke which was statistically significant (p < 0.001)
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TABLE 18 : FACTORS PREDICTING INSOMNIA
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Insomnia

<8 % Total "

N % N % N %
Age
<60 31 a7.7 14 40 45 45
>60 34 52.3 21 60 55 55 0.461
Sex
Male 45 69.2 25 71.4 70 70
Female 20 30.8 10 28.6 30 30 0.819
Education
Primary 15 23.1 11 31.4 26 26
High school 28 43.1 16 45.7 44 44
Plus Two 3 4.6 2 5.7 5 5
gragliaterang 19 29.2 6 17.1 25 25 0.566
above
Smoking
Yes 14 21.5 12 34.3 26 26
No 51 78.5 23 65.7 74 74 0.166
Alcoholism
Yes 14 21.5 10 28.6 24 24
No 51 78.5 25 71.4 76 76 0.432
HTN
Yes 48 73.8 29 82.9 77 77
No 17 26.2 6 17.1 23 23 0.307
DM
Yes 42 64.6 22 62.9 64 64
No 23 35.4 13 37.1 36 36 0.861
CAD
Yes 19 29.2 14 40 33 33
No 46 70.8 21 60 67 67 0.275
Prior Stroke
Yes 17 26.2 13 37.1 30 30
No 48 73.8 22 62.9 70 70 0.253
Prior TIA
Yes 8 12.3 6 17.1 14 14
No 57 87.7 29 82.9 86 86 0.506
Dyslipidemia
Yes 46 70.8 26 74.3 72 72
No 19 29.2 9 25.7 28 28 0.709
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Insomnia

<8 - Total b

N % N % N %
Etiology
Lacunar 22 33.8 4 11.4 26 26
LVAD 24 36.9 21 60 45 45
Cardioembolism 7 10.8 5 14.3 12 12
Undetermined 12 18.5 5 14.3 17 17 0.056
Territory
Right Hemispheric 17 31.5 22 47.8 39 39
Left Hemispheric 17 31.5 15 32.6 30 32
Posterior Circulation 19 35.2 8 13 27 25
Bihemispheric 1 0 3 4.3 4 4 0.052
POVD
Yes 2 3.1 1 2.9 3 3
No 63 96.9 34 97.1 97 97 0.951
Renal dysfunction
Yes 9 13.8 6 17.1 15 15
No 56 86.2 29 82.9 85 85 0.660
Valvular heart disease
Yes 4 6.2 3 8.6 7 7
No 61 93.8 32 91.4 93 93 0.651
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Insomnia
<8 % Total "
N % N % N %
Fazeka
Grade 0 16 24.6 4 114 20 20
Grade 1 26 40 18 51.4 44 44
Grade 2 19 29.2 13 37.1 32 32
Grade 3 4 6.2 0 0 4 4 0.154
Mechanical Thrombectomy
Yes 4 6.2 2 5.7 6 6
No 61 93.8 33 94.3 94 94 0.930
Thrombolysis
Yes 9 13.8 3 8.6 12 12
No 56 86.2 32 914 88 88 0.439
Grade of HT
Grade 1 3 4.6 9 25.7 12 12
Grade 2 61 93.8 26 74.3 87 87
Grade 3 1 1.5 0 0 1 1 0.007
Antiplatelets
Yes 63 96.9 32 914 95 95
No 2 3.1 3 8.6 5 5 0.229
Anticoagulation
Yes 5 7.7 6 17.1 11 11
No 60 92.3 29 82.9 89 89 0.150
Statin use
Yes 64 98.5 34 97.1 98 98
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No 15 | 29 \ 0.653
Insomnia
Total
<8 >8 p
N % N % N %
Any recurrent strokes in 6 months
Yes 0 0 1 2.9 1 1
NO 65 100 34 97.1 99 99 0.171
ACA
Yes 6 61.5 31 88.6 71 71
No 59 38.5 4 11.4 29 29 0.004
Posterior Circulation
Yes 24 36.9 5 14.3 29 29
No 41 63.1 30 85.7 71 71 0.017
MCA
Yes 40 61.5 31 88.6 71 71
No 25 38.5 4 11.4 29 29 0.004
LVAD
No 41 63.1 14 40 55 55
Yes 24 36.9 21 60 45 45 0.027

MRS @ admission
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<2 28 43.1 8 22.9 36 36

>2 37 56.9 27 77.1 64 64 0.045
NIHSS

<5 33 50.8 8 22.9 41 41

>5 32 49.2 27 77.1 59 59 0.007
ASPECTS

<7 21 32.3 12 34.3 33 33

>7 44 67.7 23 65.7 67 67 0.841

Hemorraghic transformation, Mrs at stroke onset, NIHSS , large artery atherosclerosis, ACA & MCA territory strokes predicted

presence of Insomnia.

Table 19 : Binary logistic regression model for Insomnia

B SiE: Wald df p OR 95% C.l.for OR
Lower Upper
Posterior -
Circulation 0.293 0.941 0.097 1 0.756 0.746 0.118 4.723
MCA 0.922 1.059 0.758 1 0.384 2.516 0.315 20.057
LVAD 0.622 0.479 1.687 1 0.194 1.863 0.729 4.762
MRS 0.469 0.761 0.38 1 0.538 1.598 0.359 7.108
NIHS 0.014 0.84 0 1 0.987 0.986 0.19 5.12
Constant 2392 1.649 2.105 1 0.147 0.091
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Binary logistic regression didn’t show any independent predictors of insomnia
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Table 20 : Effect of Insomnia on care giver burden
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Insomnia Total
St 0-7 8-14 15-21
CBS % % % n %
n n n
4 2
<20 86 70 3 30 70 70
3 4
21-40 6 12 7 25 é 70 28 28
41-60 1 2 1 5 0 0 2 2
5 10 3 10 1 10 10 10
Total 0 0 2 0 8 0 0 0
Va df p
Chi-
v 16.907 | 4 0.002

Caregivers of patients with Insomnia expressed higher care giver burden which
was statistically significant (p 0.002)

Table 21 : Effect of Insomnia on self reported depression

Insomnia

PHQ 0-7 8-14 15-21 Total

9 n % n % n % n %
3 1 56.

<10 7 74 0 25 8 30 55 3

10- 1 2 37.

14 5 24 0 65 8 50 40 5

15-

19 1 2 1 5 2 20 4 5

20-

7 0 1 5 0 0 1 1.3
5 10 3 10 1 10 10

Total 0 0 5 0 8 0 0 100

x df p

Chi- 22778 | 6 0.001

square test

Patients with insomnia had higher self reported depression which was

statistically significant (p 0.001)
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Table 22 : Effect of Insomnia on short term functional outcome
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Insomnia

<8 - Total "
N % N % N %
mRS @ 6
months
<2 52 80 14 40 66 66
>2 13 20 21 60 34 34 <0.001

Patients with insomnia had bad functional outcome (mrs >2) 6 months post
stroke which was statistically significant (p < 0.001)

Table 23 : FACTORS PREDICTING POOR SLEEP QUALITY (PSQI)

PSQI Total
<5 >5 p
N % N % N %
Age
<60 29 48.3 16 40 45 45
>60 31 51.7 24 60 55 55 0.412
Sex
Male 40 66.7 30 75 70 70
Female 20 33.3 10 25 30 30 0.373
Education
Primary 15 25 11 27.5 26 26
High school 30 50 14 35 44 44
Plus Two 2 3.3 3 7.5 5 5
Grafugie,yand 13 21.7 12 30 25 25 0.426
above
Smoking
Yes 10 16.7 16 40 26 26
No 50 83.3 24 60 74 74 0.009
Alcoholism
Yes 15 25 9 22.5 24 24
No 45 75 31 77.5 76 76 0.774
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HTN

Yes 46 76.7 31 77.5 77 77

No 14 23.3 9 22.5 23 23 0.923
DM

Yes 34 56.7 30 75 64 64

No 26 43.3 10 25 36 36 0.061
CAD

Yes 14 23.3 19 47.5 33 33

No 46 76.7 21 52.5 67 67 0.012
Prior Stroke

Yes 13 21.7 17 42.5 30 30

No 47 78.3 23 57.5 70 70 0.026
Prior TIA

Yes 6 10 8 20 14 14

No 54 90 32 80 86 86 0.158
Dyslipidemia

Yes 43 7 29 72.5 72 72

No 17 28.3 11 27.5 28 28 0.928
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PSQI

Total

<5 >5 p

N % N % N %
Etiology
Lacunar 22 36.7 4 10 26 26
LVAD 16 26.7 29 72.5 45 45
Cardioembolism 8 13.3 4 10 12 12
Undetermined 14 23.3 3 7.5 17 17 <0.001
Circulation
Right Hemispheric 20 33.3 19 47.5 39 39
Left Hemispheric 19 31.7 13 325 32 32
Posterior Circulation 19 31.7 6 15 25 25
Bihemispheric 2 3.3 0 0 2 2 0.437
POVD
Yes 1 1.7 2 5 3 3
No 59 98.3 38 95 97 97 0.338
Renal dysfunction
Yes 8 13.3 7 17.5 15 15
No 52 86.7 33 82.5 85 85 0.568
Valvular heart disease
Yes 3 5 4 10 7 7
No 57 95 36 90 93 93 0.337
ACA
Yes 6 10 1 2.5 7 7
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No 54 90 39 97.5 93 93 0.150 |
PSQI Total
<5 >5 p
N % N % N %
Fazeka
Grade 0 16 26.7 4 10 (2) 20
Grade 1 24 40 20 50 j 44
Grade 2 18 30 14 35 g 32
Grade 3 2 3.3 2 5 4 4 0.237
Mechanical
Thrombectomy
Yes 3 5 3 7.5 6 6
No 57 95 37 92.5 Z 94 0.606
Thrombolysis
Yes 9 15 3 75 % 12
No 51 85 37 92.5 g 88 0.258
Grade of HT
Grade 1 1 1.7 11 27.5 % 12
Grade 2 59 98.3 28 70 ;3 87
Grade 3 0 0 1 2.5 1 1 <0.001
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Antiplatelets
Yes 56 93.3 39 97.5 g 95
No 4 6.7 1 2.5 5 5 0.349
Anticoagulation
Yes 5 8.3 6 15 . 11
No 55 91.7 34 85 g 89 0.297
Statin use
Yes 59 98.3 39 97.5 g 98
No 1 17 1 2.5 2 2 0.771
PSQI Total
<5 >5 Y
N % N % N %
LVAD
No 44 73.3 11 27.5 55 55
Yes 16 26.7 29 72.5 45 45 <0.001
Any recurrent strokes in 6 months
Yes 0 0 1 2.5 1 1
No 60 100 39 97.5 99 99 0.218
Posterior Circulation
Yes 21 35 8 20 29 29
No 39 65 32 80 71 71 0.105
MCA
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Yes 37 61.7 34 85 71 71

No 23 38.3 6 15 29 29 0.012
ACA

Yes 6 10 1 2.5 7 7

No 54 90 39 97.5 93 93 0.150
Hemorrhagic transformation

Yes 5 8.3 16 40 21 21

No 55 91.7 24 60 79 79 <0.001
MRS @ admission

<2 25 41.7 11 27.5 36 36

>2 35 58.3 29 72.5 64 64 0.148
NIHSS

<5 31 51.7 10 25 41 41

>5 29 48.3 30 75 59 59 0.008
ASPECTS

<7 15 25 18 45 33 33

>7 45 75 22 55 67 67 0.037

Smoking, CAD, prior stroke, MCA territory strokes, haemorrhagic transformation, NIHSS, large artery atherosclerosis predicted

poor sleep quality assessed by PSQI
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Table 24 : Binary logistic regression model for PSQI
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B S.E. Wald df p OR 95% C.l.for OR

Lower Upper
Smoking 0.65 0.663 0.959 1 0.327 1.915 0.522 7.028
CAD 0.651 0.609 1.141 1 0.285 1.917 0.581 6.33
Prior Stroke 1.176 0.602 3.817 1 0.051 3.242 0.996 10.552
MCA 0.659 0.709 0.864 1 0.353 1.933 0.482 7.754
Hemorrhagic transformation 1.02 0.776 1.728 1 0.189 2.774 0.606 12.706
LVAD 1.889 0.651 8.414 1 0.004 6.614 1.845 23.703
NIHSS -0.061 0.713 0.007 1 0.932 0.941 0.233 3.802
ASPECTS 0.03 0.706 0.002 1 0.966 1.031 0.259 4.11
Constant -3.171 1.843 2.959 1 0.085 0.042

Large artery atherosclerosis was independent risk factor that predicted poor sleep quality ; p 0.004 (CI 1.845 to 23.703)
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Table 25 : Effect of poor sleep quality on care giver burden
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Zarit' ZEQI 514 15-21 Total
RS no % n|% KT n %
<20 i S Lo o 70 |75
ié' 4 8.7 g ‘;’8' 2 $6' 28 52'
gé' 1 22 |0 0 1 23' 2 25
o A A O O P
e df P
;hlj;re o 26.571 4 <0.001

Caregivers of patients with poor sleep quality expressed higher care giver burden
which was statistically significant (p < 0.001)

Table 26 : Effect of poor sleep quality on self reported depression

PSQI
Total
PHO <5 5-14 15-21
9 n % n % 0 % n %
3 69. 2 41. 56,
<10 ; : . ] 0 0 55 ;
1 30. 2 45. 66. 37,
10-14 7 " " ) 2 3 40 :
15-19 0 0 3 9.7 1 23' 4 5
20-27 0 0 1 3.2 0 0 1 13
4 10 5 10 10 10 10
Total 6 0 1 0 3 1o 0 0
e df p
Chi- 16.098 6 0.013

square test

Patients with poor sleep quality had higher self reported depression which was
statistically significant (p 0.013)
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Table 27 : Effect of poor sleep quality on short term functional outcome
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PSQI

Total
<5 >5 p
N % N % N %
mRS @ 6
months
<2 48 80 18 45 66 66
>2 12 20 22 55 34 34 <0.001

Patients with poor sleep quality had poor functional outcome (MRS >2) 6
months post stroke which was statistically significant (p < 0.001)
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Table 28 : FACTORS PREDICTING DEPRESSION
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PHQ-9
<10 >10 Total p
N % N % N %
Age
<60 27 49.1 18 40 45 45
>60 28 50.9 27 60 55 55 0.363
Sex
Male 41 74.5 29 64.4 70 70
Female 14 25.5 16 35.6 30 30 0.273
Education
Primary 12 21.8 14 31.1 26 26
High school 26 47.3 18 40 44 44
Plus Two 2 3.6 3 6.7 5 5
Graduate and above 15 27.3 10 22.2 25 25 0.609
Smoking
Yes 12 21.8 14 31.1 26 26
No 43 78.2 31 68.9 74 74 0.292
Alcoholism
Yes 11 20 13 28.9 24 24
No 44 80 32 71.1 76 76 0.300
HTN
Yes 39 70.9 38 84.4 77 77
No 16 29.1 7 15.6 23 23 0.110
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DM

Yes 35 63.6 29 64.4 64 64

No 20 36.4 16 35.6 36 36 0.933
CAD

Yes 17 30.9 16 35.6 33 33

No 38 69.1 29 64.4 67 67 0.623
Prior Stroke

Yes 13 23.6 17 37.8 30 30

No 42 76.4 28 62.2 70 70 0.125
Prior TIA

Yes 4 7.3 10 22.2 14 14

No 51 92.7 35 77.8 86 86 0.032
Dyslipidemia

Yes 37 67.3 35 77.8 72 72

No 18 32.7 10 22.2 28 28 0.244
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PHQ-9

<10 >10 Total D

N % N % N %
Etiology
Lacunar 18 32.7 8 17.8 26 26
LVAD 24 43.6 21 46.7 45 45
Cardioembolism 4 7.3 8 17.8 12 12
Undetermined 9 16.4 8 17.8 17 17 0.214
Circulation
Right Hemispheric 20 36.4 19 42.2 39 39
Left Hemispheric 16 29.1 16 35.6 32 32
Posterior Circulation 18 32.7 7 15.6 25 25
Bihemispheric 0 0 2 4.4 2 2 0.214
POVD
Yes 0 0 3 6.7 3 3
No 55 100 42 93.3 97 97 0.052
Renal dysfunction
Yes 9 16.4 6 13.3 15 15
No 46 83.6 39 86.7 85 85 0.673
Valvular heart disease
Yes 4 7.3 3 6.7 7 7
No 51 92.7 42 93.3 93 93 0.906
ACA
Yes 4 7.3 3 6.7 7 7
No 51 92.7 42 93.3 93 93 0.906
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PHQ-9
<10 =10 Total b
N % N % N %
Fazeka
Grade 0 14 25.5 6 13.3 20 20
Grade 1 20 36.4 24 53.3 44 44
Grade 2 17 30.9 15 33.3 32 32
Grade 3 4 7.3 0 0 4 4 0.080
Mechanical Thrombectomy
Yes 2 3.6 4 8.9 6 6
No 53 96.4 41 91.1 94 94 0.271
Thrombolysis
Yes 10 18.2 2 4.4 12 12
No 45 81.8 43 95.6 88 88 0.035
Grade of HT
Grade 1 3 55 9 20 12 12
Grade 2 52 94.5 35 77.8 87 87
Grade 3 0 0 1 2.2 1 1 0.041
Antiplatelets
Yes 54 98.2 41 91.1 95 95
No 1 1.8 4 8.9 5 5 0.107
Anticoagulation
Yes 5 9.1 6 13.3 11 11
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No 50 90.9 39 86.7 89 89 0.500
Statin use
Yes 53 96.4 45 100 98 98
No 2 3.6 0 0 2 2 0.196
PHQ-9
<10 >10 Total p
N % N % N %
Any recurrent strokes in 6 months
Yes 1 1.8 0 0 1 1
No 54 98.2 45 100 99 99 0.363
Posterior Circulation
Yes 21 38.2 8 17.8 29 29
No 34 61.8 37 82.2 71 71 0.025
MCA
Yes 35 63.6 36 80 71 71
No 20 36.4 9 20 29 29 0.073
LVAD
No 31 56.4 24 53.3 55 55
Yes 24 43.6 21 46.7 45 45 0.762
MRS @ admission
<2 21 38.2 15 33.3 36 36
>2 34 61.8 30 66.7 64 64 0.615
NIHSS
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<5 26 47.3 15 33.3 41 41

>5 29 52.7 30 66.7 59 59 0.159
ASPECTS

<7 16 29.1 17 37.8 33 33

>7 39 70.9 28 62.2 67 67 0.358

Prior TIA , posterior circulation stroke, haemorrhagic transformation predicted self reported depression assessed by PHQ 9

Table 29 : Binary logistic regression model for PHQ-9

B S.E. Wald df p OR 95% C.l.for OR
Lower Upper
Prior TIA 0.846 0.685 1.528 1 0.216 2.331 0.609 8.919
Thrombolysis 1 776 0.839 4.478 1 0.034 0.169 0.033 0.877
Posterior -
Circulation 1917 0.506 5.786 1 0.016 0.296 0.11 0.798
Constant 0.717 0.427 2.821 1 0.093 2.048

Binary logistic regression didn’t show any independent predictors of self reported depression
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Table 30 : Effect of depression on care giver burden
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Zarit's CBS
QPHQ <20 21-40 41-60 Total
n % n % 0 % n %
5 68. 22. 56.
<10 ; : 4 ; 0 0 55 ;
2 1 55, 10 37,
10-14 » 30 5 - 2 0 40 :
15-19 1 17 3 %6' 0 0 4 5
20-27 0 0 1 56 0 0 1 13
10 1 10 10 10 10
Total é; 0 8 0 2 0 0 0
Va df p
Chi- 20.714 6 0.002
square test

Caregivers of patients with poor sleep quality expressed higher care giver burden
which was statistically significant (p 0.002)

Table 31 : Effect of depression on short term functional outcome

PHQ-9
Total

<10 >10 p

N % N % N %
MRS @ 6
months

4 8. 1 42. 6 6
=2 7 5 9 2 6 6

14, 2 57. 3 3 <0.00

>2 8 5 6 8 4 4 1

Patients with depression had poor functional outcome (mRS >2) 6 months post
stroke which was statistically significant (p < 0.001)
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TABLE 32 : PREDCICTORS OF CARE GIVER BURDEN
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Zarit's CBS Total
<21 >21 P
N % N % N %
Age
<60 37 47.4 8 36.4 45 45
>60 41 52.6 14 63.6 55 55 0.357
Sex
Male 54 69.2 16 72.7 70 70
Female 24 30.8 6 27.3 30 30 0.752
Education
Primary 18 23.1 8 36.4 26 26
High school 35 449 9 40.9 44 44
Plus Two 3 3.8 2 9.1 5 5
Graduate and above 22 28.2 3 13.6 25 25 0.305
Smoking
Yes 16 20.5 10 455 26 26
No 62 79.5 12 54.5 74 74 0.018
Alcoholism
Yes 17 21.8 7 31.8 24 24
No 61 78.2 15 68.2 76 76 0.331
HTN
Yes 60 76.9 17 77.3 77 77
No 18 23.1 5 22.7 23 23 0.973
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DM

Yes 49 62.8 15 68.2 64 64

No 29 37.2 7 31.8 36 36 0.644
CAD

Yes 22 28.2 11 50 33 33

No 56 71.8 11 50 67 67 0.055
Prior Stroke

Yes 19 24.4 11 50 30 30

No 59 75.6 11 50 70 70 0.020
Prior TIA

Yes 7 9 7 31.8 14 14

No 71 91 15 68.2 86 86 0.006
Dyslipidemia

Yes 54 69.2 18 81.8 72 72

No 24 30.8 4 18.2 28 28 0.246
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Zarit's CBS

<21 >21 Total P

N % N % N %
Etiology
Lacunar 24 30.8 2 9.1 26 26
LVAD 33 42.3 12 54.5 45 45
Cardioembolism 8 10.3 4 18.2 12 12
Undetermined 13 16.7 4 18.2 17 17 0.204
Circulation
Right Hemispheric 29 37.2 10 45.5 39 39
Left Hemispheric 23 29.5 9 40.9 32 32
Posterior Circulation 23 29.5 2 9.1 25 25
BiHemispheric 2 2.6 0 0 2 2 0.143
POVD
Yes 1 1.3 2 9.1 3 3
No 77 98.7 20 90.9 97 97 0.058
Renal dysfunction
Yes 11 14.1 4 18.2 15 15
No 67 85.9 18 81.8 85 85 0.636
Valvular heart disease
Yes 5 6.4 2 9.1 7 7
No 73 93.6 20 90.9 93 93 0.663
ACA
Yes 6 7.7 1 4.5 7 7
No 72 92.3 21 95.5 93 93 0.609
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Zarit's CBS
<21 >21 Total P
N % N % N %
Fazeka
Grade 0 16 20.5 4 18.2 20 20
Grade 1 32 41 12 54.5 44 44
Grade 2 26 33.3 6 27.3 32 32
Grade 3 4 51 0 0 4 4 0.555
Mechanical Thrombectomy
Yes 3 3.8 3 13.6 6 6
No 75 96.2 19 86.4 94 94 0.088
Thrombolysis
Yes 12 15.4 0 0 12 12
No 66 84.6 22 100 88 88 0.050
Grade of HT
Grade 1 7 9 5 22.7 12 12
Grade 2 71 91 16 72.7 87 87
Grade 3 0 0 1 4.5 1 1 0.032
Antiplatelets
Yes 74 94.9 21 95.5 95 95
No 4 51 1 4.5 5 5 0.912
Anticoagulation
Yes 6 7.7 5 22.7 11 11
No 72 92.3 i 77.3 89 89 0.057
Statin use
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Yes 76 97.4 22 100 98 98
No 2 2.6 0 0 2 2 0.448
Zarit's CBS
<21 >21 Total p
N % N % N %
Any recurrent strokes in 6 months
Yes 0 0 1 4.5 1 1
No 78 100 21 95.5 99 99 0.058
Posterior Circulation
Yes 26 33.3 3 13.6 29 29
No 52 66.7 19 86.4 71 71 0.072
MCA
Yes 50 64.1 21 95.5 71 71
No 28 35.9 1 4.5 29 29 0.004
Hemorrhagic transformation
Yes 12 15.4 9 40.9 21 21
No 66 84.6 13 59.1 79 79 0.009
LVAD
No 45 57.7 10 45.5 55 55
Yes 33 42.3 12 54.5 45 45 0.308
MRS @ admission
<2 34 43.6 2 9.1 36 36
>2 44 56.4 20 90.9 64 64 0.003
NIHSS
<5 39 50 2 9.1 41 41
>5 39 50 20 90.9 59 59 0.001
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ASPECTS

<7 17 21.8 16 72.7 33 33

>7 61 78.2 6 27.3 67 67 <0.001

Smoking, prior stroke & TIA, MCA territory strokes, haemorrhagic transformation, NIHSS, mRS at admission predicted care giver
burden.

Table 33 : Binary logistic regression model for Zarit's CBS

B SHE. Wald df p OR 95% C.l.for OR
Lower Upper
Prior Stroke 1.529 0.716 4.556 1 0.033 4.612 1.133 18.773
Prior TIA 0.538 0.985 0.299 1 0.585 1.712 0.249 11.794
MCA 3.29 1.554 4.481 1 0.034 26.842 1.276 564.582
Hemorrhagic -
transformation 0.417 0.909 0.21 1 0.646 0.659 0.111 3.915
MRS 1.727 1.39 1.544 1 0.214 5.623 0.369 85.667
NIHSS 0 871 1.519 0.328 1 0.567 0.419 0.021 8.223
ASPECTS 2 502 0.775 10.422 1 0.001 0.082 0.018 0.374
Constant 3616 1.615 5.015 1 0.025 0.027
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Prior stroke, MCA territory stroke & ASPECTS were independent risk factor that predicted care giver burden with p values 0.033 ,
0.034 & 0.001 respectively.
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TABLE 34 : POLYSOMNOGRAPHY

91

AHI FREQUENCY PERCENTAGE
<5 9 45 %
>5 11 55 %

20 patients underwent overnight polysomnography of which 11 (55 %) had
sleep disordered breathing.

TABLE 35 : SDB & HYPERSOMNOLENCE

EPSS
PSG <8 - Total p
N % N |% N %
Normal 6 46. 3 42. 9 45,
2 9 0
Abnormal 7 53. 4 | 57. 1 55. 0
8 1 1 0 :
8
8
8
Total 1 10 7 | 10 2 10
3 0.0 0.0 0 0.0

There was no difference in hypersomnolence in patients with and without sleep
disordered breathing

TABLE 36 : SDB & INSOMNIA

Insomnia
PSG <3 =8 Total p
N % N | % N %
Normal 6 40. 3 60. 9 45,
0 0 0
Abnormal 9 60. 2 | 40. 1 55. 0
0 0 1 0 .
4
3
6
Total 1 10 5 10 2 10
5 0.0 0.0 0 0.0
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There was no difference in insomnia in patients with and without sleep
disordered breathing

TABLE 37 : SDB & POOR SLEEP QUALITY

PSQI
PSG <5Q >5 Total p
N % N (% N %
Normal 6 42. 3 50. 9 45.
9 0 0
Abnormal 8 57. 3 | 50. 1 55. 0
1 0 1 0 :
7
6
9
Total 1 10 6 10 2 10
0.0 0.0 0 0.0

There was no difference in sleep quality in patients with and without sleep
disordered breathing

TABLE 38 : SDB & SELF REPORTED DEPRESSION

PHQ-9
PSG <5Q >3 Total p
N % N | % N %
Normal 5 41. 4 50. 9 45.
7 0 0
Abnormal 7 58. 4 | 50. 1 55. 0
3 0 1 0 :
.
1
4
Total 1 10 8 | 10 2 10
2 0.0 0.0 0 0.0

There was no difference in self reported depression in patients with and without
sleep disordered breathing
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TABLE 39 : SDB & CARE GIVER BURDEN

Zarit's CBS Total 0
PSG <20 >20
N % N | % N %
Normal 8 44, 1 50. 9 45,
4 0 0
Abnormal 1 55. 1 50. 1 55. 0
0 6 0 1 0 .
8
8
1
Total 1 10 2 10 2 10
8 0.0 0.0 0 0.0

There was no difference in care giver burden in patients with and without sleep
disordered breathing
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DISCUSSION

PREVALENCE:

Of the 100 patients recruited, 46 % patients reported hypersomnolence, 45 % had
reported depression, 40 % had poor sleep quality , 35 % had insomnia & 22 % of care
givers expressed burden. Previous studies have shown hypersomnolence in 20 % 7 to
48 % ©9 insomnia in 14 7 to 50 % @, depression in 35 % ¥, poor sleep quality in
32 to 71% (7387.88) & care giver burden varying from 56 to 72 % (/5 94102120.121) Care
giver burden in our study (22 %) was lower than previous studies (75 94102120, 121)
Previous studies on Indian population by Sapna et al ‘%2 & Das et al *?) have reported
higher incidence of care giver burden . However care giver burden is a complex
parameter influenced by various factors like attitudes, financial status, physical health
status of care giver & various social factors in addition patient related factors. This

could explain the lower care giver burden in current study.

CLINICAL FEATURES :

Our study had a total of 100 patients and mean age was 62.2 + 11.2 years . We found
total 8 studies (#736876.77.8387.88) that studied different types of sleep dysfunction after
stroke. Metanalysis by Fulk et all ® that included 33 studies was the largest . Mean age
of the patients in the previous studies were varies from 42-72 years .

In the previous studies, the prevalence of risk factors- hypertension ranged from 61-
74% (76.77:88) and Diabetes was 10-38% (¢77:87.88) Our cohort had a high prevalence of
vascular risk factors and coronary disease also. This finding has been noticed in most of
the studies on risk factor profile and etiology of AIS from India. As per the study from
Calcutta by Das et al, hypertension rate was higher in the community including
unrecognised hypertension ®. In Trivandrum stroke registry study by Sapna et al, it
was found that around 90% had risk factors . Among our subjects, hypertension (77

%) and diabetes (64 %) were the predominant risk factors.
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26 % had history of smoking in our study. This is similar to the study conducted by
Sapna et al which stated that 26.8% had history of smoking ).

In our study, predominantly strokes were anterior circulation - hemispheric strokes
(right more than left) while 4 % were bihemispheric strokes. This is comparison to the
study conducted by Alia H. Mansour et al ® where 47% were left hemisphere, 30%
right hemisphere, and 23 % vertebrobasilar stroke.

In previous studies majority patients were of mild to moderate strokes ®™) _ In study
by Alia H Mansur et all 61 % were moderate strokes "®) & 38 % were minor strokes.
Study by Fulk et al also had similar distribution with majority being moderate strokes.
This was comparable with the 50 % moderate & 33 % mild strokes in our study. Mean
NIHSS of our study was 8.3 + 6.24 at admission and 4.45 + 4.28 at the time of
discharge. Mean NIHSS score at admission from Zhang et al " was 1.117 (1.069—
1.167) which constituted minor strokes only & 3.26 = 3.64 in study by Keun Tae Kim

et al @), NIHSS scores are not available from rest of previous studies for comparison.

In our study large artery atherosclerosis was the most common etiology (45 %) followed
by lacunar strokes (26 %), undetermined (17 %) & cardio embolism (12 %). This was
comparable to results from meta analysis of 50 years of Indian data from S K Das et al
(2016) ©% where most common etiology of stroke was large artery atherosclerosis (41
%) followed by lacunar strokes (18 %) . This was comparable to study by Keun Tae
Kim et al ®® studying sleep dysfunction after stroke where majority strokes were due to

large artery atherosclerosis (63 %).

PREDICTORS OF SLEEP DYSFUNCTION

HYPERSOMNOLENCE

Most of the studies assessing hypersomnia after stroke have used ESS (73 2 66.76.7787,88)

However the cut off value to consider significant hypersomnolence varied across them.

Alia H et al ™ used cut of more than 16 while Zhang et al ", Hermann D M et al @ &
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Keun Tae Kim et al ®® used cut of score > 10 . These studies have reported lower
prevalence of 20-28 % . Study by Sreedharan et al 2 used cut off value of > 11 in
sleep clinic attendees & found that severity of OSA correlated well with ESS scores in
Indian populations.

Others 5278 have used sleep duration of > 9-10 hrs per day to define hypersomnia.
Jinil Kim et al ¢ used > 8 as cut off and found prevalence of hypersomnia to be 48.8
%. In this study we have used similar cut of > 8 & 46 % of our study population had
hypersomnia.We selected a lower cut-off in our study as higher cut-offs over 11 had
more  specificity in  diagnosing primary and secondary disorders of

hypersomnolence,with low sensitivity.

Univariate analysis showed history of smoking, prior TIA, small vessel ischemic
changes on imaging scored by fazeka’s grade, haemorrhagic transformation, mRS at
stroke onset, NIHSS,ASPECTS predicted presence of Hypersomnolence. Except for
history of smoking & prior TIA other factors were directly / indirectly were related to
stroke severity.

In bivariate analysis mRS (> 2) at 6 months was an independent risk factor that
predicted Hypersomnolence (p 0.041) (Cl 1.06 to 13.914). Previous studies have
reported hypersomnolence & ™ with posterior circulation strokes which was not seen in
our study. In our study posterior circulation strokes represented a minor set of patients
only (27 %) which could explain the disparity. Patients with hypersomnolence had

higher self reported depression & higher care giver burden as shown by previous studies
(2,73)

INSOMNIA

Most of previous studies on insomnia after stroke 738 have used sleep duration of <
5 to 6 hrs per day to define insomnia & reported insomnia in upto 50% patients. Studies
using ISI scale in stroke patients by Jinil Kim et al ) used > 8 as cut off and found
prevalence of insomnia to be 53.3 % & Keun Tae Kim1 et al ®® used cut off of > 15.5
& found prevalence of 12%. In this study we have used similar cut of > 8 & 46 % of

our study population had insomnia. Most of the other studies using Insomnia Severity
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Index (ISI) are conducted in non-stroke patients using cut of values of > 8 to define

insomnia €2,

Univariate analysis haemorrhagic transformation, mRS at stroke onset, NIHSS, large
artery atherosclerosis, ACA & MCA territory strokes predicted presence of insomnia.
Except for large artery atherosclerosis, ACA & MCA territory strokes other factors
were directly / indirectly were related to stroke severity. However bivariate analysis

didn’t show any independent factor that predicted post stroke insomnia.

This is contrary to previous studies that reported insomnia with severe strokes & right
hemispheric strokes @737, Patients with insomnia had higher self reported depression

& higher care giver burden as shown by previous studies®7374),

POOR SLEEP QUALITY

Previous studies using PSQI to assess sleep quality after stroke (/32878) ysed score of
> 5 with estimated prevalence of 32to 71 % . We have used similar cut of score of > 5
&  prevalence (40 %) was comparable to previous  studies.
Univariate analysis showed history of smoking, CAD, prior stroke, MCA territory
strokes, haemorrhagic transformation, NIHSS, large artery atherosclerosis predicted
poor sleep quality assessed by PSQI

. Except for history of smoking, prior stroke, CAD other factors were directly /
indirectly were related to stroke severity.

In bivariate analysis large artery atherosclerosis was independent risk factor that
predicted poor sleep quality ; p 0.004 (CI 1.845 to 23.703) . This was a novel finding
which could be due to higher prevalence other comorbidities in patients with large
artery atherosclerosis like obesity, CAD, renal dysfunction which are known to affect

sleep @2
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SELF REPORTED DEPRESSION

Previous studies assessing post stroke depression 2 have used PHQ 9 with score cut
off > 10 to define depression with estimated prevalence of 30-35 %. Few studies have
used HADS (Hospital anxiety & depression scale for depression) & Beck Depression
Inventory reporting depression in 38-36 % patients ©). In our study we used same cut
off score of > 10. Prevalence of self reported depression (45 %) was comparable to

previous studies.

Univariate analysis showed Prior TIA , posterior circulation stroke, haemorrhagic
transformation predicted self reported depression assessed by PHQ 9 . However
bivariate analysis didn’t show any independent factor that predicted post stroke
depression. This is in concordance with the majority of earlier

Studies on predictors of post stroke depression(PSD) have yielded mixed results.While
some authors found that post stroke depression was not showing association with
variables like age, hemisphere, etiology of stroke and post-stroke duration ®%-*V-which
was similar to our finding as well.But some have reported that site of the lesion ®®and

extremes of age®>% as being among the important risk factors for PSD .

CARE GIVER BURDEN

Care giver burden in our study (22 %) was lower than previous studies, including one
from our Institute itself,done a decade earlier (/> %120121) Care giver burden is a
complex parameter influenced by various factors like attitudes, financial status, physical
health status of care giver & various social factors in addition patient related factors and
reporting bias also.

Univariate analysis showed history of smoking, prior strokes, MCA territory strokes,
haemorrhagic transformation, NIHSS, mRS at admission predicted higher care giver
burden. Except for history of smoking, prior stroke, MCA territory strokes other factors
were directly / indirectly were related to stroke severity. In bivariate analysis prior
stroke, MCA territory strokes & ASPECTS were independent risk factor that predicted
care giver burden with p values 0.033, 0.034 & 0.001 respectively. This is comparable
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to previous studies that showed recurrent strokes, dense hemiplegia & severe strokes
had higher care giver burden & 73757 mostly related to the physical disability of the
stroke survivor adding to the burden.

SLEEP DISORDERED BREATHING

Of the 20 % patients that underwent overnight PSG of which 11 patients (55%) had
sleep disordered breathing. However it did not show an association with other sleep
disorders captured using questionnaires (hypersomnia, insomnia, poor sleep quality,
depression). This is contrary to existing data that reports higher levels of self-reported
sleep dysfunction {hypersomnia ¥, insomnia ©, poor sleep quality ®, depression €6
} in patients with sleep disordered breathing.

In the current study only a small proportion,ie 20 % of study population underwent
PSG which may have resulted in underestimation of effect of SDB on sleep dysfunction
in our cohort.Also we could not sub-categorize subjects with OSA based on their
severity and analyse each groups with self reported sleep complaints,which would have

influenced the results.

EFFECT OF SLEEP DYSFUNCTION ON SHORT TERM FUNCTIONAL
OUTCOME

In the current study, hypersomnolence, insomnia, poor sleep quality & self reported
depression were all associated with poor functional outcome (MRS > 2) at 6 months
post stroke (p < 0.001).

Recent study by Keun Tae (2017) reported hypersomnolence lead to poorer outcome &
affects rehabilitation in stroke patients ®® . Also, excessive daytime sleepiness can be
regarded as a symptom of SDB or a compensatory mechanism of the stroke itself. These
findings were in-line with the previous studies suggesting the importance of SDB for
stroke prognoses (73 66.76.7787) Qystematic review & metanalysis on sleep duration &
cerebrovascular outcomes in 2011 8 showed longer sleep duration is an independent

predictor of incident stroke, after adjustments for age, sex, vascular risk, and attributing
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comorbidities. Long sleep durations (more than nine hours) have also been associated
with subcortical white matter hyperintensities in adults, suggesting that excessive sleep
may be caused by cerebral small vessel disease and reflect subclinical atherosclerosis
9. This makes a strong case for early recognition of SDB post stroke & to treat it.

Inversely, insomnia is also common in the months following stroke and is found in 30-
50% of sufferers ©2). In the current study 46 % patients had insomnia & it lead to poor
short term functional outcome. Post-stroke insomnia is associated with poor life
satisfaction, depression, and stroke severity 36061,

Few researchers have looked into sleep architecture in patients with insomnia after
stroke. It has been noted that a stroke affecting the paramedian thalamic nuclei leads to
near complete absence of sleep spindles 2. Neuroplasticity and stroke recovery have
been demonstrated to be better when drugs promoting NREM & REM sleep are used
©3), Thus insomnia by affecting the neuroplasticity post stroke leads to poorer functional
outcome.

Patients who reported overall poor sleep quality had worse functional scores at 6
months implying the restorative role of sleep in stroke recovery. . Ischaemic stroke
causes severe acute impairment of glymphatic perfusion 24 hours after ischaemia®?,
Glymphatic disruption may promote excitotoxicity of surrounding brain penumbra and
prevent acute clearance of excitatory neurotransmitters. As previously described, a
surge of excess glutamate is secreted after stroke (a process known as excitotoxicity)
and elicits a myriad of signalling cascades that work synergistically to induce neuronal
death ®9. This excitoxicity, disrupted glymphatic circulation when coupled with sleep
deprivation / poor sleep quality is proposed to be involved in impairing the post stroke

functional recovery.

Post-stroke depression (PSD) is one of the common emotional disorders afflicting
stroke survivors. In our study population depression was reported in 45 % of patients.
Previous studies have reported prevalence rates that have ranged from 18% to 61%,
depending upon patient selection and criteria used 22123 Diagnosis of PSD is
challenging; therefore, it often remains unrecognized and/or undertreated PSD is

associated with cognitive impairment, increased mortality and risk of falls, increased
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disability, and worse rehabilitation outcome @2¥ . Depression is considered as the
strongest predictor of poor quality of life among stroke survivors ¢2% | Improvement of
depressive symptoms has been associated with better functional recovery “26). Thus
screening for depression should be become part of standard stroke care for better

outcome.

Severe stokes are associated with higher care giver burden as reported by previous
studies 737578 In addition this study found burden was higher among care givers of
patients with sleep dysfunction. As discussed above different sleep dysfunctions
(insomnia, hypersomnolence, SDB, poor sleep quality) are all associated with poor
functional outcome which in turn increases care giver burden. Interestingly enough,
sleep dysfunction (sleep deprivation) is noted to be significantly increased in care givers
of stroke patients making them at risk for various neurological disorders including
stroke @9, Current study reported significantly lower care giver burden as compared to
other studies from west. This can be explained by better family support systems still
prevailing in our part of the country as compared to the West. Also Care giver burden is
a complex parameter influenced by various factors like attitudes, financial status,
physical health status of care giver & various social factors in addition patient related

factors.

LIMITATIONS

Though all patients were taken for the study during their 3 month follow-up post
stroke and the interview and completion of scales were performed by the same person,
the patient population were not uniform in their disability levels, with mRS at 3
months ranging from 0-4, with mean of 1.83 £ 1.54 . We did not include subjects with
maximum disability (mRS 5) in our study. Though our target sample size was 130, we
could only recruit 100 subjects after screening for exclusion criteria, which reduced
the power of the study. The low sample numbers precluded analysis of correlations

between sleep dysfunction and subpopulations of our stroke survivors.
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We could perform overnight ambulatory level 3 polysomnography in 20% of our
patients, which could only serve to screen for sleep apnea .Because of lack of funds,
we could not perform level 1 PSG in our subjects which would have given us
information on other polysomnographic parameters like sleep efficiency, arousals,
duration of slow wave sleep and REM sleep and periodic leg movements. We used
standard questionnaires for capturing information on sleep quality and other
abnormalities, but there is always a recall bias in such studies.

However, we believe that our observations are important in understanding this less
often reported problem in post stroke survivors. Ours is the first systematically done
study on predictors of post stroke sleep dysfunction at short term from South India.
We used standard scales for insomnia, excessive day time sleepiness and sleep quality
along with scales for depression and caregiver burden at 3 months after stroke and
assessed its relation with 6 month outcome. We could perform ambulatory PSG in a
proportion of subjects, which identified sleep apnea in around half of stroke survivors,

but did not show a correlation with parameters of sleep dysfunction.
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CONCLUSION
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CONCLUSION

e We found a high prevalence of sleep dysfunction at 3 months after stroke
(hypersomnolence in 46 %, poor sleep quality in 40 %, insomnia in 35
%).

e QOur cohort was a male predominant one, with mean age of 62.2 + 11.2
years and a high prevalence of vascular risk factors.

e Majority of our cohort consisted of mild (33 %) to moderate (50%)
strokes

e 45 % of patients reported of depression & 22% care givers expressed
burden

e There was significant corelation between severity of stroke & different
parameters of sleep dysfunction studied

e Hypersomnolence showed a positive correlation with poor functional
status at 6 months .

e Stroke due to large artery atherosclerosis independently predicted poor
sleep quality

e Recurrent strokes, anterior circulation strokes and severe strokes
independently predicted higher care giver burden.

e Sleep dysfunction lead to poor short term functional outcome (mRS > 2
at 6 months) and higher caregiver burden scores.

SCTIMST Trivandrum



106

REFERENCES

SCTIMST Trivandrum



107

REFERENCES

o~ w0 e

10.

1.

12.

13.

14.

15.

16.

17.

Lisabeth LD etal Ann Neurol. 2019 August ; 86(2): 241-250.

Hermann D M etal Neurology® 2016;87:1407-1416

Duss S B etal Neurobiology of Sleep and Circadian Rhythms 2 (2017) 94-105
Lee Tau H etal Curr Sleep Med Rep. 2019 June ; 5(2): 71-82

Brown DL, Jiang X, Li C, Case E, Sozener CB, Chervin RD, et al. Sleep apnea
screening is uncommon after stroke [published online September 27, 2018].
Sleep Med. 2018 10.1016/j.sleep.2018.09.009. Accessed March 15, 2019

Patricia c. da Rocha et al Annals of the Brazilian Academy of Sciences, 2013
January ; 85(3) : 1197-1206

A. Sterr, M. Kuhn, C. Nissen et al Scientific Reports | (2018) 8:8409

Montagna P, Gambetti P, Cortelli P, Lugaresi E. Familial and sporadic fatal
insomnia. The Lancet Neurology. 2003; 2 (3): 167-176.

Rechtschaffen A, Gilliland MA, Bergmann BM, Winter JB. Physiological
correlates of prolonged sleep deprivation in rats. Science. 1983; 221 (4606):
182-184.

Purves A, Fitzpatrick H et al, White Neuroscience Sunderland, fifth edition
edition. 2012

Krueger JM, Frank MG, Wisor JP, Roy S. Sleep function: toward elucidating
an enigma. Sleep medicine reviews. 2016; 28: 46-54.

Shepard JW, Buysse DJ, Chesson AL, et al. History of the development of
sleep medicine in the United States. Journal of clinical sleep medicine. 2005; 1
(01): 61-82

McCarter SJ, Louis EKS, Boeve BF. REM sleep behavior disorder and REM
sleep without atonia as an early manifestation of degenerative neurological
disease. Current neurology and neuroscience reports. 2012; 12 (2): 182-192
Steriade M, Timofeev 1. Neuronal plasticity in thalamocortical networks during
sleep and waking oscillations. Neuron. 2003; 37 (4): 563-576

Iranzo A, Santamaria J, Tolosa E. The clinical and pathophysiological
relevance of REM sleep behavior disorder in neurodegenerative diseases. Sleep
medicine reviews. 2009; 13 (6): 385-401

Thom T, Haase N, Rosamond W, et al. Heart disease and stroke statistics—
2006 update: a report from the American Heart Association Statistics
Committee and Stroke Statistics Subcommittee. Circulation. 2006; 113 (6): e85

Hermann DM, Siccoli M, Bassetti, CL. Sleep-wake disorders and stroke.
Schweizer Archiv fur Neurologie und Psychiatrie 2003; 154: 369-373

SCTIMST Trivandrum



18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

108

Bassetti CL & Hermann DM. Sleep and stroke: In Montagna P & Chokroverty
S (eds) Handbook of Clinical Neurology, 3rd Series. Elsevier B.V 2011; 99:
1051-1072.

Wallace DM, Ramos AR, Rundek T. Sleep disorders and stroke. International
Journal of Stroke 2011; 7: 231-242.

Jennum P, Cano A, Bassetti C et al. Sleep disorders in neurodegenerative
disorders and stroke: In Gilhus NE, Barnes MP, Brainin M (eds) European
Handbook of Neurological Management, 2nd Edition. Oxford: Wiley-
Blackwell Publishing Ltd. 2011; 1: 529-543.

Alberti A. Sleep changes. Frontiers of Neurology and Neuroscience 2012; 30:
38-40

Taylor DJ, Mallory LJ, Lichstein KL, Durrence HH, Riedel BW, Bush AJ.
Comorbidity of chronic insomnia with medical problems. Sleep 2007; 30: 213-
218.

Elwood P, Hack M, Pickering J, Hughes J, Gallacher J. Sleep disturbance,
stroke, and heart disease events: Evidence from the Caerphilly cohort. Journal
of Epidemiology and Community Health 2006; 60: 69-73.

Moruzzi G, Magoun HW. Brain stem reticular formation and activation of the
EEG. Electroencephalography and clinical neurophysiology. 1949; 1 (1): 455-
473.

Fuller PM, Gooley JJ, Saper CB. Neurobiology of the sleep-wake cycle: sleep
architecture, circadian regulation, and regulatory feedback. Journal of
biological rhythms. 2006; 21 (6): 482-493

Purves D, Cabeza R, Huettel SA, et al. Cognitive Neuroscience. Sunderland:
Sinauer Associates, Inc; 2008.

Siegel JM. Clues to the functions of mammalian sleep. Nature. 2005; 437
(7063): 1264.

Aserinsky E, Kleitman N. Regularly occurring periods of eye motility, and
concomitant phenomena, during sleep. Science. 1953; 118 (3062): 273-274.

Lu J, Sherman D, Devor M, Saper CB. A putative flip-flop switch for control
of REM sleep. Nature. 2006; 441 (7093): 589

Saper CB, Scammell TE, Lu J. Hypothalamic regulation of sleep and circadian
rhythms. Nature. 2005; 437 (7063): 1257.

Lu J, Sherman D, Devor M, Saper CB. A putative flip-flop switch for control
of REM sleep. Nature. 2006; 441 (7093): 589.

Tang WK, Hermann DM, Chen YK, et al. Brainstem infarcts predict REM
sleep behavior disorder in acute ischemic stroke. BMC neurology. 2014; 14
(1): 88.

SCTIMST Trivandrum



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

109

McCarley RW. Neurobiology of REM and NREM sleep. Sleep medicine.
2007; 8 (4): 302-330.

Schwartz JR, Roth T. Neurophysiology of sleep and wakefulness: basic science
and clinical implications. Current neuropharmacology. 2008; 6 (4): 367-378.

Lai TW, Zhang S, Wang YT. Excitotoxicity and stroke: identifying novel
targets for neuroprotection. Progress in neurobiology. 2014; 115: 157-188

Fraser PA. The role of free radical generation in increasing cerebrovascular
permeability. Free Radical Biology and Medicine. 2011; 51 (5): 967-977.

Vila N, Castillo J, Davalos A, Chamorro A. Proinflammatory cytokines and
early neurological worsening in ischemic stroke. Stroke. 2000; 31 (10): 2325-
2329.

Longordo F, Kopp C, Liithi A. Consequences of sleep deprivation on
neurotransmitter receptor expression and function. European Journal of
Neuroscience. 2009; 29 (9): 1810-1819.

Ramanathan L, Gulyani S, Nienhuis R, Siegel JM. Sleep deprivation decreases
superoxide dismutase activity in rat hippocampus and brainstem. Neuroreport.
2002; 13 (11): 1387-1390.

Weil ZM, Norman GJ, Karelina K, et al. Sleep deprivation attenuates
inflammatory responses and ischemic cell death. Experimental neurology.
2009; 218 (1): 129-136.

Duss SB, Seiler A, Schmidt MH, et al. The role of sleep in recovery following

ischemic stroke: a review of human and animal data. Neurobiology of sleep
and circadian rhythms. 2017; 2: 94-105.

Zunzunegui C, Gao B, Cam E, Hodor A, Bassetti CL. Sleep disturbance
impairs stroke recovery in the rat. Sleep. 2011; 34 (9): 1261-1269

Gao B, Cam E, Jaeger H, Zunzunegui C, Sarnthein J, Bassetti CL. Sleep
disruption aggravates focal cerebral ischemia in the rat. Sleep. 2010; 33 (7):
879-887.

Kreutzmann J, Havekes R, Abel T, Meerlo P. Sleep deprivation and
hippocampal vulnerability: changes in neuronal plasticity, neurogenesis and
cognitive function. Neuroscience. 2015; 309: 173-190

Xie L, Kang H, Xu Q, et al. Sleep drives metabolite clearance from the adult
brain. science. 2013; 342 (6156): 373-377.

[iff JJ, Wang M, Liao Y, et al. A paravascular pathway facilitates CSF flow
through the brain parenchyma and the clearance of interstitial solutes,
including amyloid B. Science translational medicine. 2012; 4 (147): 147ral1l-
147ralll.

SCTIMST Trivandrum



47.

48.

49.

50.

ol.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

110

Nedergaard M. Garbage truck of the brain. Science. 2013; 340 (6140): 1529-
1530

Jessen NA, Munk ASF, Lundgaard I, Nedergaard M. The glymphatic system: a
beginner’s guide. Neurochemical research. 2015; 40 (12): 2583-2599.

Kress BT, Iliff JJ, Xia M, et al. Impairment of paravascular clearance pathways
in the aging brain. Annals of neurology. 2014; 76 (6): 845-861.

Gaberel T, Gakuba C, Goulay R, et al. Impaired Glymphatic Perfusion After
Strokes Revealed by Contrast-Enhanced MRI. Stroke. 2014: STROKEAHA.
114.006617

Dévalos A, Castillo J, Serena J, Noya M. Duration of glutamate release after
acute ischemic stroke. Stroke. 1997; 28 (4): 708-710.

Hermann DM, Bassetti CL. Role of sleep-disordered breathing and sleep-wake
disturbances for stroke and stroke recovery. Neurology. 2016; 87 (13): 1407-
1416.

Johnson KG, Johnson DC. Frequency of sleep apnea in stroke and TIA
patients: a meta-analysis. Journal of clinical sleep medicine: JCSM: official
publication of the American Academy of Sleep Medicine. 2010; 6 (2): 131.

Hermann DM, Bassetti CL. Sleep-related breathing and sleep-wake
disturbances in ischemic stroke. Neurology. 2009; 73 (16): 1313-1322.

Loke YK, Brown JWL, Kwok CS, Niruban A, Myint PK. Association of
obstructive sleep apnea with risk of serious cardiovascular events. Circulation:
Cardiovascular Quality and Outcomes. 2012: CIRCOUTCOMES. 111.964783.

Kohler M, Stradling JR. Mechanisms of vascular damage in obstructive sleep
apnea.Nature Reviews Cardiology. 2010; 7 (12): 677-685.

Staub F, Bogousslavsky J. Fatigue after stroke: a major but neglected issue.
Cerebrovascular Diseases. 2001; 12 (2): 75-81.

Cappuccio FP, Cooper D, D'elia L, Strazzullo P, Miller MA. Sleep duration
predicts cardiovascular outcomes: a systematic review and meta-analysis of
prospective studies. European heart journal. 2011; 32 (12): 1484-1492.

Ramos AR, Dong C, Rundek T, et al. Sleep duration is associated with white
matter hyperintensity volume in older adults: the Northern Manhattan Study.
Journal of sleep research. 2014; 23 (5): 524-530.

Foley DJ, Monjan A, Simonsick EM, Wallace RB, Blazer DG. Incidence and
remission of insomnia among elderly adults: an epidemiologic study of 6,800
persons over three years. Sleep: Journal of Sleep Research & Sleep Medicine.
1999.

Leppévuori A, Pohjasvaara T, Vataja R, Kaste M, Erkinjuntti T. Insomnia in
ischemic stroke patients. Cerebrovascular diseases. 2002; 14 (2): 90-97.

SCTIMST Trivandrum



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.
76.

77.

111

Hermann DM, Siccoli M, Brugger P, et al. Evolution of neurological,
neuropsychological and sleep-wake disturbances after paramedian thalamic
stroke. Stroke.2008; 39 (1): 62-68.

Hodor A, Palchykova S, Gao B, Bassetti CL. Baclofen and gamma-
hydroxybutyrate differentially altered behavior, EEG activity and sleep in rats.
Neuroscience. 2015; 284: 18-

Grandner MA, Sands-Lincoln MR, Pak VM, Garland SN. Sleep duration,
cardiovascular disease, and proinflammatory biomarkers. Nature and science of
sleep. 2013; 5: 93.

Leng Y, Cappuccio FP, Wainwright NW, et al. Sleep duration and risk of fatal
and nonfatal stroke A prospective study and meta-analysis. Neurology. 2015;
84 (11): 1072-1079.

Elie G, Elizabeth L, et al . The bidirectional impact of sleep and circadian
rhythm dysfunction in human ischaemic stroke . Sleep Medicine Reviews, 45
(2019) 54-69

ESS-CHAD official website ; Epworth sleepiness scale & ESS for children &
adolescents ; Dr Murray Johns

Morin, C. M. (1993). Insomnia: Psychological Assessment and Management.
New York: The Guilford Press.

Chiu, H. Y., et al. (2016). A meta-analysis of diagnostic accuracy of three
screening tools for insomnia. Journal of Psychosomatic Research, 87, 85-92.
Daniel J. Buysse et al (1988) ; The Pittusburg Sleep Qulity Index — a new
instrument for psychiatric practice & research ; Psychiatry research, 28 193-
213.

https://strokengine.ca/en/assessments/patient-health-questionnaire-phg-9/

https://www.apa.org/pi/about/publications/caregivers/practicesettings/
assessment/tools/zarit

Alia H. Mansour et al ; Post-stroke sleep disorders in Egyptian patients by
using simply administered questionnaires: a study from Ain Shams University ;
The Egyptian Journal of Neurology, Psychiatry and Neurosurgery (2020) 56:13

Srivastava, et al.: Post stroke depression ; Ann Indian Acad Neurol
2010;13:123-7

Kazemi et al. BMC Psychol (2021) 9:51

Fulk et al ; Neurorehabilitation and Neural Repair 2020, Vol. 34(11) 1050—
1061

Zhang Y, Xia X et al , (2022) Relationship between sleep disorders and the
prognosis of neurological function after stroke. Front. Neurol. 13:1036980.

SCTIMST Trivandrum


https://strokengine.ca/en/assessments/patient-health-questionnaire-phq-9/
https://www.apa.org/pi/about/publications/caregivers/practicesettings/%20assessment/tools/zarit
https://www.apa.org/pi/about/publications/caregivers/practicesettings/%20assessment/tools/zarit

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

112

Das SK, Banerjee TK, Biswas A, Roy T, Raut DK, Mukherjee CS, Chaudhuri
A, Hazra A, Roy J. A prospective community-based study of stroke in Kolkata,
India. Stroke. 2007 Mar;38(3):906-10.

Sridharan SE, Unnikrishnan JP, Sukumaran S, et al. Incidence, types, risk
factors, and outcome of stroke in a developing country: the Trivandrum Stroke
Registry. Stroke. 2009;40(4):1212-1218

Das SK,, Banerjee TK . Fifty years of stroke researches in India . Ann Indian
Acad Neurol 2016,19:1-8

Thomas A Smejka, An Investigation Into Sleep Quality After
Stroke ;university of oxford files ; 2020

Chalet, F.-X.; Saskin, P.; et al, The Associations between Insomnia Severity
and Health Outcomes in the United States. J. Clin.Med. 2023, 12, 2438.

Smith S, Sullivan K, Hopkins W, Douglas J. Frequency of insomnia report in
patients with obstructive sleep apnoea hypopnea syndrome (OSAHS). Sleep
Med. (2004) 5:449-56. doi: 10.1016/j.sleep.2004.03.005

Bjorvatn B, Lehmann S, Gulati S, Aurlien H, Pallesen S, Saxvig IW.
Prevalence of excessive sleepiness is higher whereas insomnia is lower with
greater severity of obstructive sleep apnea. Sleep Breath. 2015;19:1387-1393.

Kimoff R.J. Sleep fragmentation in obstructive sleep apnea. Sleep 1996;
19:S61-S66. doi: 10.1093/sleep/19.suppl_9.S61.

Shoib S, Malik JA, Masoodi S. Depression as a Manifestation of Obstructive
Sleep Apnea. J Neurosci Rural Pract. 2017 Jul-Sep;8(3):346-351.

Jinil Kim MD et al, The relationship between sleep disturbance & functional
status in mild stroke patients, Ann Rehabil Med 2015;39(4):545-552

Keun Tae Kiml et al, The prevalence and clinical significance of sleep
disorders in acute ischemic stroke patients—a questionnaire study, Sleep
Breath, 2017 Sep;21(3):759-765

Hayee MA, Akhtar N, Haque A, Rabbani MG. Depression after stroke-analysis
of 297 stroke patients. Bangladesh Med Res Counc Bull 2001;27:96-102

Cassidy E, O'Connor R, O'Keane V. Prevalence of post-stroke depression in an
Irish sample and its relationship with disability and outcome following
inpatient rehabilitation. Disabil Rehabil 2004;26:71-7.

Paolucci S, Gandolfo C, Provinciali L, Torta R, Toso V; DESTRO Study
Group. The Italian multicenter observational study on poststroke depression
(DESTRO). J Neurol 2006;253:556-62.

Robinson RG, Starr LB, Kubos KL, Price TR. A two-year longitudinal study of
post-stroke mood disorders: fi ndings during the initial evaluation. Stroke
1983;14:736-41.

SCTIMST Trivandrum



93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

113

Glodzik-Sobanska L, Stowik A, Borratynska A, Szczudlik A.Depressive
symptoms following ischemic stroke. Neurol Neurochir Pol 2003;37:17-25.

Sreedharan SE, Unnikrishnan JP, Amal MG, Shibi BS, Sarma S, Sylaja PN.
Employment status, social function decline and caregiver burden among stroke
survivors. A South Indian study. J Neurol Sci. 2013 Sep 15;332(1-2):97-101.

Hepburn M, Bollu PC, French B, Sahota P. Sleep Medicine: Stroke and Sleep.
Mo Med. 2018 Nov-Dec;115(6):527-532.

Fodor DM, Babiciu I, Perju-Dumbrava L. Circadian Variation of Stroke Onset:
A Hospital-Based Study. Clujul Medical. 2014;87(4):242-249.

Kimura K, Tachibana N, Kohyama J, Otsuka Y, Fukazawa S, Waki R. A
discrete pontine ischemic lesion could cause REM sleep behavior disorder.
Neurology. 2000;55:894—5.

Culebras A, Moore JT. Magnetic resonance findings in REM sleep behavior
disorder. Neurology. 1989;39:1519—23.

Bassetti CL. Sleep and stroke. Semin Neurol. 2005;25:19—32

Dyken ME, Rodnitzky RL. Periodic, aperiodic, and rhythmic motor disorders
of sleep. Neurology. 1992;42 Suppl. 6:68—74.

Yokota T, Hirose K, Tanabe H, Tsukagoshi H. Sleep-related periodic leg
movements (nocturnal myoclonus) due to spinal cord lesion. J Neurol Sci.
1991;104:13—8.

Sreedharan SE et al,Does obstructive sleep apnea correlate with Epworth
sleepiness scale in an Indian population. Sleep Biol. Rhythms (2017) 15:89-95

Johns, MW (March 2000). "Sensitivity and specificity of the multiple sleep
latency test (MSLT), the maintenance of wakefulness test and the epworth
sleepiness scale: failure of the MSLT as a gold standard™. Journal of Sleep
Research. 9 (1): 5-11

Mills RJ, Koufali M, Sharma A, Tennant A, Young CA. Is the Epworth
sleepiness scale suitable for use in stroke? Top Stroke Rehabil. 2013 Nov-
Dec;20(6):493-9.

Bastein CH, et al. Validation of the Insomnia Severity Index as an outcome
measure for insomnia research. Sleep Medicine. 2001; 2 (4): 297 — 307

Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. Worldwide
stroke incidence and early case fatality reported in 56 population-based studies:
a systematic review. Lancet Neurol 2009;8:355—-69.

Rohani H, Eslami AA, Jafari-Koshki T, Raei M, Abrishamkarzadeh H,
Mirshahi R, et al. The factors affecting the burden of care of informal

caregivers of the elderly in Tehran. J Kermanshah Univ Med Sci J Kermanshah
Univ Med Sci. 2014;18(12):726-33

Bhattacharjee M, Vairale J, Gawali K, Dalal PM. Factors affecting burden on
caregivers of stroke survivors: population-based study in Mumbai (India). Ann
Indian Acad Neurol. 2012;15(2):113-9.

SCTIMST Trivandrum


https://doi.org/10.1046%2Fj.1365-2869.2000.00177.x
https://doi.org/10.1046%2Fj.1365-2869.2000.00177.x
https://doi.org/10.1046%2Fj.1365-2869.2000.00177.x

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

114

Yu Y, Hu J, Efird JT, McCoy TP. Social support, coping strategies and health
related quality of life among primary caregivers of stroke survivors in China. J
Clin Nurs. 2013;22(15-16):2160-71.

lavarone A, Ziello AR, Pastore F, Fasanaro AM, Poderico C. Caregiver burden
and coping strategies in caregivers of patients with Alzheimer’s disease.
Neuropsychiatr Dis Treat. 2014;10:1407—-13.

Norio Sugawara, Norio Yasui-Furukori et al, Predictors of psychological
distress and sleep deprivation in caregivers of stroke survivors, Journal of
Stroke and Cerebrovascular Diseases, Volume 32, Issue 1,2023,

Baglioni C, Nanovska S, Regen W, Spiegelhalder K, Feige B, Nissen C,
Reynolds CF, Riemann D. Sleep and mental disorders: A meta-analysis of
polysomnographic research. Psychol Bull. 2016 Sep;142(9):969-990.

Stickgold R. Sleep-dependent memory consolidation. Nature. 2005 Oct
27;437(7063):1272-8.

VAN Someren EJ. Improving actigraphic sleep estimates in insomnia and
dementia: how many nights? J Sleep Res. 2007 Sep;16(3):269-75.

Epstein LJ, Kristo D, Strollo PJ, Jr, et al. Clinical guideline for the evaluation,
management and long-term care of obstructive sleep apnea in adults. J Clin
Sleep Med 2009;5:263-76

Fleetham J, Ayas N, Bradley D, et al. Canadian Thoracic Society 2011
guideline update: diagnosis and treatment of sleep disordered breathing. Can
Respir J 2011;18:25-47

Blackman A, McGregor C, Dales R, et al. Canadian Sleep Society/Canadian
Thoracic Society position paper on the use of portable monitoring for the
diagnosis of obstructive sleep apnea/hypopnea in adults. Can Respir
J 2010;17:229-32

Flemons WW, Douglas NJ, Kuna ST, et al. Access to diagnosis and treatment
of patients with suspected sleep apnea. Am J Respir Crit Care
Med 2004;169:668-72

El Shayeb M, Topfer LA, Stafinski T, Pawluk L, Menon D. Diagnostic
accuracy of level 3 portable sleep tests versus level 1 polysomnography for
sleep-disordered breathing: a systematic review and meta-analysis. CMAJ.
2014 Jan 7;186(1):E25-51.

Kumar R, Kaur S. Burden and Coping Strategies in Caregivers of Stroke
Survivors. J Neurol Neurosci. 2015, S1.

Das S, Hazra A, Ray BK, Ghosal M, Banerjee TK, Roy T, Chaudhuri A, Raut
DK, Das SK. Burden among stroke caregivers: results of a community-based
study from Kolkata, India. Stroke. 2010 Dec;41(12):2965-8.

House A. Mood disorders in the fi rst year after stroke. Nurs Times
1987;2:211-21.

Kong KH, Yang SY. Health-related quality of life among chronic stroke
survivors attending a rehabilitation clinic. Singapore Med J 2006;47:213-8

SCTIMST Trivandrum



115

124. Paolucci S. Epidemiology and treatment of  post-stroke
depression.Neuropsychiatr Dis Treat 2008;4:145-54.

125. Kim P, Warren S, Madill H, Hadley M. Quality of life of stroke survivors.
Qual Life Res 1999;8:293-301.

126. Chemerinski E, Robinson RG, Kosier JT. Improved recovery in activities of

daily living associated with remission of poststroke depression. Stroke
2001;32:113-7

SCTIMST Trivandrum



116

ANNEXURES

SCTIMST Trivandrum



117

CURRICULUM VITAE

Last Name KULKARNI | First Name | Middle Name T
AVINASH

Date of Birth (dd/mm/yy) Sex Male
10/07/1991

Affiliation : Department of Neurology , SCTIMST

Professional Mailing Study Site Address
Address
DEPT OF NEUROLOGY, DEPT OF NEUROLOGY,
SREE CHITRA TIRUNAL SREE CHITRA TIRUNAL INSTITUTE FOR
INSTITUTE FOR MEDICAL MEDICAL SCIENCES AND
SCIENCES AND TECHNOLOGY TECHNOLOGY
THIRUVANANTHAPURAM THIRUVANANTHAPURAM
KERALA 695011 KERALA 695011
Telephone (Office) : Mobile Number: 8792466031
Telephone (Residence) : Email- kavinash1677@gmail.com
Academic Qualifications (Most recent qualification first)
Degree/Certificate Year | Institution, Country
MD General Medicine 2019 |RNT Medical College , Udaipur , Rajasthan ,
India , 313001
MBBS 2015 | Raichur Institute Of Medical Sciences,
Raichur , Karnataka , India , 584102

Details of professional registration : (MCI/State Registration/Bar
Council/DCl/etc including Registration Number and Year of Registration

TRAVANCORE COCHIN MEDICAL COUNCIL
Registration Number : 80172
Year of Registration : 2021

Current and previous positions (most recent position first)

Month and Year | Title Institution/Company, Country
January 2021 till | Senior Resident, | SCTIMST, INDIA
present Dept of Neurology
May 2016 till Junior Resident , RNT Medical College , Udaipur , Rajasthan.
May2019 General Medicine

SCTIMST Trivandrum




118

Brief summary of relevant research experience:

1) Poster presentation at ICTRIMS Delhi 2023 : Patterns of clinical presentation and
disease modifying therapy use in multiple sclerosis over two decades
2 ) Poster presentation at Rajasthan endocrine & diabetes update 2017, Udaipur :
Serum creatine kinase (CPK) levels in subclinical & overt hypothyroidism.
3) Research article publication- IJCR 2017 : Prevalence of low vitamin d levels in
newly diagnosed HIV patients
4 ) Rare case publication in JAPI , April 2020 : Case of sine scleroderma
5) MD Thesis : serum sodium levels as prognostic marker in patients of cerebral

malaria in a tertiary care hospital in southern Rajasthan

Current project/s at hand:

NONE
Date:
Signature: 24/8/2023
A—:x : Place:
QA TRIVANDRUM

SCTIMST Trivandrum



119

INSTITUTIONAL ETHICS COMMITTEE CLEARANCE

sft R Rearar smgfism aitv stenfiat dwr, Basm
frea=aqed - §34099, B, $F¥AT
SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND TECHNOLOGY, TRIVANDRUM

Thiruvananthapuram - 695 011, Kerala, India
(An Institute of National Importance under Govt. of India)

Grams ; Chitramet, Phone : +91-471-2443152, Fax : +91-471-2550728 12446433, E-mall ; sct@sctimst.ac.in, Website : www.sctimst.ac.in

DUPLILATE
1 Institutional Ethics Committee
(IEC Regn No. ECR/189/Inst/KL/2013/RR-21)
SCT/IEC/1805/JANUARY/2022 21.02.2022

Dr.’Avinash T Kulkarni
Senior Resident
Department of Neurology

SCTIMST, Thiruvananthapuram

Dear Dr. Avinash Kulkarni,

The Institutional Ethics Committee held on 20" January, 2022, reviewed and discussed your application
to conduct the study titled "PREDICTORS OF SLEEP DYSFUNCTION AFTER ISCHEMIC STROKE

AND ITS IMPACT ON STROKE RECOVERY" (IEC/1805).

The following members of the Ethics Sub-committee were preseht at the meeting held on 29"

January, 2022.
SL. | Member Name . | Highest Degree Gender | Scientific /Non Affiliation
No. Scientific with
Institution(s)

8 Dr. Kala Kesavan P MBBS,MD Female | Basic Medical No
Scientist

2. | Adv. N Anand BAL, L.LB Male Legal Expert No

3. | Dr. Harikrishna Varma P. R Ph.D (Materials Male Medical Yes

. Sciences) Technology

4. Dr. Manikandan.S MBBS,MD.PDCC Male Clinician Yes

5 Dr. Ashalatha R MBBS, MD.DM Female | Clinician Yes

6. Dr. Biju Soman MBBS,MD, DPH, MSc, Male Basic Medical Yes

DLSHTM Scientist e
7. | Dr. Srinivas G PhD Male Basic Medical Yes
Z : ; Scientist

(Member
Secretary)

SCTIMST Trivandrum



SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND
TECHNOLOGY, THIRUVANANTHAPURAM, KERALA - 695011

COMPREHENSIVE STROKE CARE PROGRAM

PATIENT INFORMATION SHEET

Title of the study:
PREDICTORS OF SLEEP DYSFUNCTION AFTER ISCHEMIC STROKE AND ITS
IMPACT ON STROKE RECOVERY

Principal Investigator:
Dr. Avinash T Kulkarni, Senior Resident, Department of Neurology, SCTIMST

Co-Principal Investigator:

Dr. Sapna Erat Sreedharan, Additional Professor, Department of Neurology,
SCTIMST

Dr. Sylaja P N, Professor & HOD, Department of Neurology, SCTIMST

Sir/ Madam,

We invite you to take part in our study titled “Predictors of sleep dysfunction after
ischemic stroke and its impact on stroke recovery ” a prospective study. Before you
agree to participate in this research study, it is important that you read and
understand this information sheet which will provide you with all the information
needed for participation in this study so that you can make a well informed and
considered decision about participation. In addition, should you have any questions,
the investigator and his team members will be happy to answer them and explain to
you more about this research study, the procedure involved and the related issues.
You may ask them any questions you may have regarding the study, or ask them to
explain any word or information that you don’t clearly understand.

Study Overview

You are invited to take part in this study as you have acute ischemic stroke
diagnosed 3 months ago & now coming for follow up. As part of this study we will
be collecting information from you regarding the sleep dysfunction that you have &
try to analyse the same to find the predictors for it. We will also be following you
up after 3 months to understand the effect of this sleep dysfunction on your recovery
from stroke. All patients diagnosed with acute ischemic stroke coming for follow-up at
3 months post stroke with functional status by mRS below 5 at Comprehensive stroke
care centre, Department of Neurology, SCTIMST fulfilling the inclusion and exclusion
criteria will be selected.
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Purpose of this study
The purpose of this study is to find the predictors of sleep dysfunction after
ischemic stroke & its impact on stroke recovery.

Study Procedures

If you are willing to participate, you will be interviewed and examined by
neurologist and the clinical findings will be noted. This shall be planned when you
will be coming for 3 month follow up post stroke . It will be done free of cost as a
part of the study. The investigators will share the details with you.

Risks and Discomfort

This study involves only a structured interview by neurologist which will be
completed in 30 to 40 minutes time. There is no specific risks associated with the
study.

Benefits

Taking part in this research study may not benefit you immediately in any manner.
However, we do hope that this study will shed light on the high prevalence of sleep
dysfunction & its effect on short term recovery post stroke thus helping stroke care
providers to keep a low threshold to detect sleep dysfunction & treat it promptly at the
earliest in future .

Confidentiality

Your privacy is very important to us and the results of the tests performed on you
will be treated as highly confidential, and nobody other than the investigators listed
above will be knowing the test results. Your name or any other identifiable details
will not be published in any research paper or scientific presentation arising out of
the study.

Rights
Your participation in the trial is voluntary. You do not have to take part in this study

if you are unwilling and you will not be losing any of your rights as a patient if you
choose not to participate. You will also be at the liberty to withdraw from the study
at any stage (even after signing this consent form) of the study in case you want to
withdraw.

Contact Information

e When you read this information, your treating doctor will be available to
discuss and answer any questions you may have. If you have any queries please
contact:

Dr Avinash T Kulkarni
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Senior Resident, Department of Neurology,
Sree Chitra Tirunal Institute for Medical Sciences and Technology
Tel: +91 8792466031, Email: avinashkulkarni@sctimst.ac.in

e If you have any questions, concerns or complaints about the research please
contact:

Dr. Srinivas G

Member Secretary, Institutional Ethics Committee,

Sree Chitra Tirunal Institute for Medical Sciences and Technology
Tel: 0471- 2524689, Email: iec.mem.sec@sctimst.ac.in
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SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND
TECHNOLOGY, THIRUVANANTHAPURAM, KERALA - 695011

COMPREHENSIVE STROKE CARE PROGRAM

INFORMED CONSENT FORM

Title of Study:
PREDICTORS OF SLEEP DYSFUNCTION AFTER ISCHEMIC STROKE AND ITS

IMPACT ON STROKE RECOVERY

Principal Investigator:
Dr. Avinash T Kulkarni, Senior Resident, Department of Neurology, SCTIMST

Co-Principal Investigator:

Dr.Sapna Erat Sreedharan, Additional Professor, Department of Neurology,
SCTIMST

Dr.Sylaja P N, Professor & HOD, Department of Neurology, SCTIMST

Please tick the following points:

| agree to participate as a participant in the study described in the [ ]
Participant Information Sheet attached to this form.

| acknowledge that | have read the Participant Information Sheet,
which explains why | have been selected, the aims of the study and [ ]
the nature and the possible risks of the investigation, and the
information sheet has been explained to me to my satisfaction.

Before signing this consent form, | have been given the
opportunity of asking any questions relating to any possible [ 1]
physical and mental harm | might suffer as a result of my
participation and | have received satisfactory answers.

I understand that my participation is voluntary and that | am free to
withdraw at any time, without giving any reason, without my [ ]
medical care or legal rights being affected.

| agree that research data gathered from the results of the study

may be published, provided that I cannot be identified. (]
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I understand that if | have any questions relating to my

participation in this research, I may contact my doctor, who will be (]
happy to answer them.
I acknowledge receipt of a copy of this Consent Form and the []

Participant Information Sheet attached to this form

Name of Participant

Signature of Participant
Date Time

Name of Caretaker or Next of Kin
(If patient not directly consented)

Relationship with the patient

Signature of Caretaker or Next of Kin
Date Time

Name of Witness

Signature of Witness

Date Time
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Name of Person conducting Informed Consent discussion

Signature of Person conducting Informed Consent discussion

Date Time
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QUESTIONNAIRES USED IN THE STUDY

1. EPWORTH SLEEPINESS SCALE

The Epworth Sleepiness Scale

The Epworth Sleepiness Scale is widely used in the field of skeep medicine as a subjective measure of a
patient’s sleepiness. The test is a list of eight situations in which you rate your tendency to become
sleapy on a scale of 0, no chance of dozing, to 3, high chance of dozing. When you finish the test, add
up the values of your responses. Your total score is based on a scale of D to 24. The scale estimates
whether you are expenencing excessive skeepiness that possibly requires medical athention.

How Sleepy Are You?

How likely are you to doze off or fall asleep n the following sivabions? You should rate your chances
of dozing off, not just feeling tred. Even if you hawe not done some of these things recently try to
determine how they would have affected you. For each situation, decide whether or not you would

hawe:

* Mo chance of dozing =0
s Slight chance of dozing =1
&  Moderate chance of dozing =2
* [High chance of dozing =3

Winite down the number comesponding to youwr choice in the ight hand colurmn. Total your score below.

Sltuation Chance of Dozing
Sitting and reading .
Watching TV »
Sittng mactive in a public place (eg..atheateror | »
a meeting)
As 3 passenger in a car for an howr without a »
break
Lying down to rest in the aftemoon when *
circumstances pemit
[ Sittng and talking to someone -
| Gittng quietly after a lunch without Skcohad .

In a car, while stopped for a few minutes ntrafic |«

Total Scom -

Analyze Your Score
Interpretation:
0-7:1t I urilkety that you are abnommally sieepy.
B-5:¥ou hawve an average amount of dayime slespiness.
10-15: ¥ou may be exsssshaly sieepy depending on the sRLENon. You may wan? o corsider
secking medcal attenton.
16-24:You are excessively sieepy and should consider sesking medical attention.

Referenca: Johns MW, A new memhod for mezsunng dayime sizepiness: The Epworh Sieapiness Scale. Sleap
1991; 14{5]540-5.
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2. INSOMNIA SEVERITY INDEX (ISI)

Insomnia Severity Index
The Insomniz Severity Index has seven questions. The sven answers are addad up to get a total scom. When you have
your total score, look at the "Guidelmes for Scoring/Intempetation’ bedow 1o s where your sieep difficulty fs.

For each question, plezse CIRCLE the number that best describes your answer.
Plegse rafe the CURRENT (e LAST 2 WEREKS) SEVERITY of wowr insomeie proflemys ).

Insomnia Froblem Mone Mild Moderae Severe | Very Severe
1. DHMiculty Falfing askep 0 1 2 3 4
2. DEMiculty staying sskeep 0 1 2 3 4
3. Problems waking up oo earty [u} 1 2 3 4

4. How SATISFIEIVIISSATISFIED are you with your CURRENT skeep patiem?
very Salisfied  Satisfed Muodersiely Satisfied  Dissalisfled very Dissatlsfied
o 1 2 i i

5. How MOTICEABLE to others do you think your skeep problem Is in terms of impairing the quality of your ifiz?

nob at all
Mticeabls A Lt Spmewhat Much very Much Noticeabla
] 1 2 3 4

6. How WORRIEIVDISTRESSED ar you sboal your cume nt sleep problem?

Mot al all
Worrhed A Lt Somew hat Much Very Much Worried
o 1 2 3 4

7. Towhat extent do you consider your skeep probliem to INTERFERE with your dzily functioning (e.g. daytime
fatigue, moad, ability to function &t worksdaily chores, concentration, memory, mood, etc.) CURRENTLY?

Mok at all
Inderfering A Lt Spmewhat Much Very Much Inierfering
1] 1 z 3 4
Guidelines for Scoring/Inke rpretation:
Add the scores for all £ven Bems (questions | +2+3+4+5+6+T)=_____ your totsl scoe

Total scom catepories:

-7 = No clndcally significant Insomala

814 = Subthreshodd insomnia

15-21 = Clinical insomnia (moderae sverlty)
2128 = Clinical iInsomnks | &Veare)

Lirest via cosreery of wivw. mrphealih va gov with permionion fom Charles M. Moriy, PALD., Univerned Laval
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3. PITTSBURGH SLEEP QUALITY INDEX (PSQI)

PITTSBURGH SLEEP QUALITY INDEX (PSQl)

INSTRUCTIONS: The following questions relate to your usual sleep habits during the past month only.
Your answers should indicate the most accurate reply for the majority of days and
nights in the past month. Please answer all questions.

1. During the past month, when have you usually gone to bed at night?
USUAL BED TIME

2. During the past month, how long (in minutes) has it usually take you to fall asleep each night?
NUMBER OF MINUTES

3. During the past month, when have you usually gotten up in the morning?
USUAL GETTING UP TIME

4. During the past month, how many hours of actual sleep did you get at night? (This may be different than the
number of hours you spend in bed.)

HOURS OF SLEEP PER NIGHT

INSTRUCTIONS: For each of the remaining questions, check the one best response.
Please answer all questions.

5. During the past month, how often have you had trouble sleeping because you...

Not during the Less than Once or Three or more
past month once a week  twice a week  times a week
(a) ...cannot get to sleep within 30 minutes L] L] L] []
(b) ...wake up in the middle of the night or
early morning ] L] L [
(c) ...have to get up to use the bathroom L U [ [
(d ...cannot breathe comfortably (] [] C [
(e) ...cough or snore loudly ] U] ] ]
(f) ...feel too cold Ll U] L] ]
(g) ...feel too hot L] L] (] []
(h) ...had bad dreams FT j [ _j L
(i) ...have pain U ] L L
(j) Other reason(s), please describe
How often during the past month have ) ) )
you had trouble sleeping because of this? L] U] - []

PSQI Page 1
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Very good Fairly good Fairly bad very bad
6. During the past month, how would you .
; [ | I m
rate your sleep quality overall? | L] L i)
Not during the Less than Once or Three or more
past month once a week  twice a week  times a week
7. During the past month, how often have
you taken medicine (prescribed or -~ -
“over the counter”) to help you sleep? Ul [] L]
8. During the past month, how often have
you had trouble staying awake while driving, ) ‘ ) .
eating meals, or engaging in social activity? L] Lol | 4
No problem Only a very Somewhat of A very
at all slight problem a problem big problem
9. During the past month, how much of a
problem has it been for you to keep up ‘ ) :
enough enthusiasm to get things done? [] C L] L
No bed Partner/ Partner in same
partner or roommate in  room, but not Partner in
roommate other room same bed same bed

10. During the past month, how much of a
problem has it been for you to keep up o
enough enthusiasm to get things done? ]

If you have a roommate or bed partner, ask him/her how often in the past month you have had...

Not during the
past month

(a) ...loud snoring ]

(b) ...long pauses between breaths while asleep |
(c) ...legs twitching or jerking while you sleep ]
(d) ...episodes of disorientation or confusion

during sleep

(e) Other restlessness while you sleep; ‘
please describe L1

[]

Less than
once a week

n
O

L]

Once or
twice a week

U
U
]
]

Three or more
times a week

PSQl Page 2
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SCORING INSTRUCTIONS FOR THE PITTSBURGH SLEEP QUALITY INDEX:

The Pittsburgh Steep Quality Index (PSQI) contains 19 self-rated questions and 5 questions rated by
the bed partner or roommate (if one is available). Only self-rated questions are included in the scoring.
The 19 self-rated items are combined to form seven "component" scores, each of which has a range
of 0-3 points. In all cases, a score of "0" indicates no difficulty, while a score of "3" indicates severe
difficulty. The seven component scores are then added to yield one "global" score, with a range of
0-21 points, "0" indicating no difficulty and "21 " indicating severe difficulties in all areas.

Scoring proceeds as follows:

Component 1: Subjective sleep quality

Examine question #6, and assign scores as follows:

Response
"Very good"
"Fairly good"
"Fairly bad"
“Very bad"

Component 1
score

0

1
2
3

Component 1 score:

Component 2: Sleep latency
1. Examine question #2, and assign scores as follows:

Respo\nse

<15 minutes
16-30 minutes
31-60 minutes
> 60 minutes

Question #2 score:

2. Examine question #5a, and assign scores as follows:

Response

Not during the past month
Less than once a week
Once or twice a week
Three or more times a week

Question #5a score:

3. Add #2 score and #5a score
Sum of #2 and #5a:

4. Assign component 2 score as follows:
Sum of #2 and #5a

0

1-2
3-4
5-6

PSQI Page 3
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0

1
2
3

Score

0

1
2
3

Component 2 score

0

1
2
3

Component 2 score:
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Component 3: Sleep duration
Examine question #4, and assign scores as follows:

Component 3
Response score
> 7 hours 0
6-7 hours 1
5-6 hours 2
< 5 hours 3

Component 3 score:

Component 4: Habitual sleep efficiency
1. Write the number of hours slept (question #4) here:
2. Calculate the number of hours spent in bed:
Getting up time (question #3):
Bedtime (question #1):

Number of hours spent in bed:

3. Calculate habitual sleep efficiency as follows:
(Number of hours slept/Number of hours spent in bed) X 100 = Habitual sleep efficiency (%)
(— /)X 100=%

4. Assign component 4 score as follows:

Component 4
Habitual sleep efficiency % score
> 85% 0
75-84% 1
65-74% 2
< 65% 3
Component 4 score:
PSQI Page 4
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Component 5: Step disturbances

1. Examine questions #5b-5j, and assign scores for each question as follows:

Response

Not during the past month
Less than once a week
Once or twice a week
Three or more times a week

5b score:
5¢ score:
5d score:
5e score:
5f score:
5g score:
5h score:
5i score:
5f score:

2. Add the scores for questions #5b-5j:
Sum of #5b-5j:

3. Assign component 5 score as follows:
Component 5 score

Sum of #5b-5j
0

1-9

10-18-4
19-27

Score

0

1
2
3

0

1
2
3

Component 5 score:

Component 6: Use of sleeping medication

Examine question #7 and assign scores as follows:

Component 6

Response

Not during the past month
Less than once a week
Once or twice a week
Three or more times a week

PSQI Page 5
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0

1
2
3

Component 6 score:



Component 7: Daytime dysfunction
1. Examine question #8, and assign scores as follows:

Response Score
Never 0
Once or twice 1
Once or twice each week 2
Three or more times each week 3

Question#8 score:

2. Examine question #9, and assign scores as follows:

Response Score
No problem at all 0
Only a very slight problem 1
Somewhat of a problem 2
A very big problem 3

Question #9 score:

3. Add the scores for question #8 and #9:
Sum of #8 and #9:

4. Assign component 7 score as follows:

Sum of #8 and #9 Component 7 score
0 0
1-2 1
3-4 2
5-6 3

Component 7 score:

Global PSQI Score

Add the seven component scores together:

PSQl Page 6
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4. PATIENT HEALTH QUESTIONNAIRE 9 (PHQ 9)

PATIENT HEALTH QUESTIONNAIRE [PHC-8)

ID #: DATE:

Ciar fhe lod F wooks how oBan fwva you baan

b herad by amy of the Tallowing peoblems?

Mare than
fuse " " hoindicals pouwr answadd Mot at all Baveral half the Hearly
days every day
day=

1. ke iferesd or plegzare in doing things a 1 2 3
2. Faaling down, depresssd ar hopaless l 1 E i
3. Trouble falling or saving aslesep, or seaping oo much J 1 - i
4, Faaling Giresd or having 8e anagy J 1 e i
8. Poor appedie ar avaraaiing J 1 - s
B, Faeling bad aboul yourse {—ar that you are afailums ar 0 i 5 5

hawe e yoursal ar vour Tamily down
T. Trouble concentrating an things, =uch a2 reading tha a i a 5

newEapen O walching kekavEan
B. Moving or spasking =0 skl That ofhar peopls could

hawe noticed. Or the opposte —baing =o igety o a i 5 5

resflass hal wou have bean moving around a kel mana

han w=ua
B Thoug = that you would be befler off desd, ar of 7 i 2 3

furfing yoursal

add calunn= " "
{Haalhicams proles sonat For indesrpvedalion of TOTAL  TOTAL:
ik ase raley fo acoompanping Scovng cand
10. I you checked off any produkers, how ol ol Mot diflicull o a
hawe thess problams made & Tor vou fo do & amsvwhal difficull

yourvwork, fake care of things &l home, or g

Yary dillicull
akong vl athar people?

Esdrama by dificu

Cogaright € 1599 Pliser Inc AL nighs reservad Hop rodeced wilh pe rmisscn (PR BEE MY 5 a tradem ank of Plicer Inc
A 100 200A
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PHQ-2 Patient Deprezsion (luestionnaire
For imifial diagnosis:

1. Patiant completes PEQ-? (heick Depression Assessmant.
1. Ifthere are at least 4 ' in the shaded section (nchuding Questions £1 and #2), comsider a deprussivs
disorder. Add scome to deturmming sevarity.

Consdder Mgor Depressive Disorder
- if theme 2 af least § +s in the shaded section {ome of which comesponds to Cresstion 21 or £2)

Comzider Odher Depressive Disorder
- if there are 2-4 +"s in the shaded secton {one of which comuspends to Queston 21 or £1)

Noce: Simce the questionnaine relies oo patient self-report, all responses should be varified by the cliniciam,
and a dufmitree diagnosis i mads en clinical grounds tadng into account bow wall the patient understood
the questionnaing, as well 25 othar ralevant inforration from e patient.
Drizgmones of Major Depresaive Divordar or Other Depresaive Divordar aleo require mupaimment of secial,
oocupaticnal, er other mportant arsas of fenctioning (Jreeston 210) and raling out meemal barsanemant, a
history of a Manic Episods (Bipodar Diserder), and a physical diserder, medication, or other dmg 2 the
biclogical cause of the depressive symptoms.
To momiter severity over time for newly diaznosed patients or patents in current treatment for
depression:

1. Patwmnts may complets questionnaires at baseling and af regular intervals (e, every I weelo) at
homs and being Sens in at thedr next appointmant for scoring oo they meny complete e
questiconaire during sach schedvled appointmant.
Add up s by colmmn. For auvery «7: Several days = 1 More tham balf the days = 2 Nearly svery day =3
Add together column scores to get a TOTAL scors.
Rafar to the acoooopanying FEIQ-® Scoring Bex to intarpret the TOTAL o
Ramlts may bs included in pationt Sles o ausist vou In setting wp a reaimwsnt goal, determrining degres of
Tesponsa, & wall as guiding treatnant indervention.

L L

Scoring: sdd up all checked boxes sn FHQP

For ewery « Mot atall ={; Sewmal doys = 1;
More fan half the days = 2; Mearhy every day =3

Imterprecation of Todal Sare
Total Score Diepression Severiry
1-4 Mnimal depression
3-8 Mild depreinn
10-14 Moderatn deproszicn
13-19 Moderatly snveme dapresion
227 Sevare depmession
PHO® Cognmight & Pirer Inc. All rights eserved  Reprodnced with parmission. FRIME-MD &5 a
tradamark of Phzer Inc.

A26628 10-{H-200%
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5. ZARIT BURDEN INTERVIEW

The Zarit Burden Interview

HEVER

RARELY
SOMETIMES

QUITE FREQUENTLY
HEARLY ALWAYS

= o pa o= @

Please dicle the responsa the Dest descrides how you fesl.

139

Guestion By

Do you fiedd that your r=atve 3sks for more help than hefshe needs? 0132

i

I-

Do you el that because of the time you spand wih your relative that

Tor your reave? 0123

YOU 0O Nave enolgh TMe for yoursar? 01234
3 [0 youTes STe65a( between caring f your reiative and Tying to -
meet oiher responsibiities for your family or work?
4 D0 youTes embaTassen OVr YOU FEiative's banaviolr ? 01234
5 D0 youTes angry When you e amund your reiaive? 01234
& Do you fes tat your reiaive cumentty affects our reESonships win 01234
oihar Family Members o Mends N a Neqatve way?
7 Are you A3 What the LI Hokds for your reiative? 01234
8 Do youfest your relative is dependent on you? 01234
3 Do youfes sirained when you are around your relative? 01234
10 %r}wa?emgaﬂﬂrmmmmu'mnm 143234
11 Do youfes! that you dont have as much privacy 3 you would ke 143234
bexanse Of your Teiatve?
12 Do youfes! that your social Ife has suffered because you are carng

I=
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GQussiion

13

D0 you fesl uncomforiabie about having friends over because of your
el

1

nd

I

14

D0 you fesd Miat your reaive seams i expect you to take cane of
himiher 35 I you were the only one haishe could depend on?

el

I

13

D you fiesd that you don't have enough money o take care of your
relative In addition to e rest of your expensesT

I

18

D0 you fes that you wil be unabie 1o ake care of your reiative much
longer?

ik

I

17

D0 you fesf you Rave lost control of your 2 since your relative’s
liness?

ik

I

18

D0 you wish you could leave the care of your reiave o someons
Elpa?

el

I

13

Do you feesl uncertain about whiat o do about your relative?

el

I

D0 you fesf you should be doing more for your relative?

ik

I

21

D0 you fesf you could o 3 better |ob In caring for your relaive?

ik

I

Overal, how burdened do you fesi In carng for your reiaive?

ik

I

Interpretation of Score

0 - 21 little or no burden
21 - 40 mild b moderale burden
41 - 60 moderate to savers burden
61 - B3 sewere burden
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PROFORMA

Sree Chitra Tirunal Institute for Medical Sciences and Technology
Thiruvananthapuram, Kerala-695011

TITLE OF STUDY:

PREDICTORS OF SLEEP DYSFUNCTION AFTER
ISCHEMIC STROKE AND ITS IMPACT ON STROKE
RECOVERY

1. Personal Data:

1.3. Hospital number

1.4. Patient study number : ---------------

1.5. Patient education - 1. Elementary (completed 5%, 2. Secondary
school (completed 10", 3.Higher secondary (10+2), 4.Graduate , 5.
Postgraduate

DETAILS ABOUT THE ISCHEMIC STROKE
2. Risk factors:(1=Yes, 2=No)

2.1. Hypertension------------

2.2. Diabetes mellitus--------

2.3a. Smoking — Y/N

2.3b. Alcoholism----========emmeeeem-

2.4. Coronary artery disease--------

2.5. Peripheral vascular disease--------
2.6. Hyperlipidemia-----------------

2.7. History of prior stroke --------

2.8. History of prior TIA-----------

2.9. Patients on treatment ---------====-mm=--
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2.9a. If yes, Type of treatment -------------- 1.Aspirin 2.Clopidogrel
3.Statins 4. Warfarin 5. NOAC

2.10. Renal dysfunction -----------------

2.11.History of psychiatric illness -----------

2.12.History of sleep dysfunction before stroke ---------

2.12.History of psychiatric medications intake before onset of stroke

3. Clinical Examination:

3.1. NIHSS at admission -----------------
3.2. NIHSS at discharge.........

3.3. mRS at admission ---------======------
3.4. mRS at discharge-----------

3.5. GCS at admission

3.6. GCS at discharge

4. Other Investigations during the time of acute stroke:
4.1. Hb A1C-------mmmmmmmmmmmeeee-

4.2. Blood Urea----

4.3. Creatinine---

5. Diagnostic imaging

5.1 CT scan ------------------------- 1. Normal.2. New infarct 3. Old
infarct 4. Small vessel Ischemic changes 5.Not done
5.1a. Infarct pattern----------------- 1. Perforator 2. Territorial 3.

Border zone pattern 4. Mixed

If mixed specify the combination....................

5.1b. Arterial Territory ------------ 1.ACA 2.MCA-complete 3.MCA-
Inferior division 4.MCA superior division 5.MCA subcortical 6.
Posterior circulation

5.1c. CT ASPECTS at admission -------------

5.2 CT angiogram
5.2a. CT angiogram neck ----- 1. Normal 2.abnormal 3.not done.
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5.2b. If abnormal Specify ----------- , Percentage of stenosis ---------
(Exact percentage)only if more than 50%

5.2c. CTA Intracranial -------- 1. Normal 2.abnormal 3.not done .
5.2d. If abnormal Specify ----------- 1.Intracranial ICA  2.MCA-

proximal/mid/distal

5.3 MRI scan

5.3a. Territory -------------- 1.right hemispheric 2 . left hemispheric
3.Posterior circulation 4. Bihemispheric 5. Bihemispheric +
posterior circulation

5.3c. If small vessel ischemic changes grade -----------=---==-memmmuu--
5.3d. Stroke subtype--------------- 1.LVAD 2.Cardioembolic.3 Other
Specific causes.4.Undetermined 5.lacunar

5.4 MRA neck--------====-==emmem-- 1.normal 2.abnormal 3.Not done.
Specify-----------------

5.5 MRA intracranial-------------- 1.normal 2. Stenotic 4. Occluded
5. Irregular and occluded

5.7 DSA----====mmm oo 1.Normal 2.Abnormal 3.Not done

Data entry same as CTA

6. Thrombolysis
6.1. If thrombolysed-------------------- 1.Yes 2.No
6.2. If yes -----------ommmmmm- 1.intravenous 2.Mechanical 3.Bridging

7. Treatment at discharge:(1=Yes, 2= No)

7.1. Aspirin--------------

7.2. Clopidogrel-----------

7.3. Aggrenox(Aspirin + Dipyridamole)-------------
7.4. Anticoagulation-VKA/NOAC

7.5. Statins ----------------
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8.STROKE ETIOLOGY BY TOAST CLASSIFICATION
Lacunar, Large artery atherosclerotic disease, Cardioembolism,
Other determined etiology, Undetermined

9. 3MONTH DATA

9.1Any recurrent strokes in 3 months -if yes,specify(TIA/ischemic
stroke/ICH)

9.2.Any cardiac events in 3 months

9.3.Any other complications in the 3 months-if yes-
specify(infections/DVT/Metabolic/seizures)

9.4.Any hospitalization in 3 months-if yes-admitting diagnosis

9.5. 3 month NIHSS

9.6. 3 month MRS

9.7. If died-cause of death

10. Questionnaires (scores at 3 months)

10.1. Epworth sleepiness scale — score ---

10.2. Insomnia severity index --- score---

10.3. Pittsburgh Sleep quality index(PSQI)--- score ----
10.4. Patient health questionnaire 9(PHQ-9)—score —

10.5. Caregiver burden scale (CBS) (Zarit’s)—score—

11. Outcome at 6 months

11.1. Any recurrent strokes in 3 months -if yes,specify(TIA/ischemic
stroke/ICH

11.2.Any cardiac events in 3 months

11.3.Any other complications in the 3 months-if yes-
specify(infections/DVT/Metabolic/seizures)

11.4.Any hospitalization in 3 months-if yes-admitting diagnosis
11.5.mRS at 6 months-------------
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11.6. If di8d1 cause of death---------eemmmeamen 1.VVascular 2.Non
vascular. Specify------------------
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