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Relationship between Sleep Quality and Clinical Outcomes of
Acute Ischemic Stroke Patients
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e
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ABSTRACT
Background: Nowdays,
in the adult T population. New strategies and approches are needed to improve patient
independenc
sroke patients,as it thought on
the other hand, worsen their

Dot Tl syt iyl it oo prsch e WAL Sl
lin July-August 2021,

patients_ Pittsburgh Sleep Quality Index (PSQI) is used to measure patients sleep quality and the

NIHSS (National Insttute o Healh Stroke Scal) score a th intial aiack and on the fifth day

Owith

Wilcoxon test and Spearman correlation.

2 5934431
from inital NIHSS to ffth day onset is 0,000, Meanwhile, PSOQI score is

40, In addition, thereis a trong negative corrlation (-0.579), with p value = 0,001, between
he PSCQI value and dela NTHSS.

: We found significant different between initial NTHSS and fifth day onset which shows
significant improvement clinical outcome of acute ischemic stroke patients. Patients's

score i this study come under g00d qualiy sleep caegory. Then, there s a signfican srong
p

Conelusion: Good sleep quality s correlated with improvement in acute ischemic stroke’s cinical
outcome:
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BACKGROUND

Stroke is an acute neurological defsit that
lasts more than 24 hours. This is due o
disturbance of cerebral blood flow. The
cinical manifestations include sensory-motor
dysfunction, tone  impairement,  postural
impairement,
cognitive impairement,and others. (1) Sroke
i an acute neurological emergency and one
of the highest cause of disability and death in
several counties in the world. In 2013, there
were approximately 257 millions stroke
cases, with almost half of the cases (103
millons cases) being the first stroke atack
i poin five millions patients died and 113
millons patient become disability. (2)

There are two risk factor categories
ischemic stroke, namely modifiable risk
factor and non-modifiable risk factor. The
modifiable risk factors are age, gender and
eticity. Beside that, the non-modifiabl risk
factor is hypertension, diabetes mellitus,
smoking, ~ obesity, ~ hyperuricemia. ~ and
hypercholesterolemia. (2)

In general, stroke is a disease of
aging The incidence of stroke increases
with age, with the incidence doubling for
each decade afer 35 years of age. The higher
stroke isk among women at younger ages
likely reflects risks related to. pregnancy
and the postpartum siate, as well as other
homonal factors, such as use of hormonal
contraceptives. Overal, more strokes occur
in women than men, because of the longer
life span of women compared with men
Blacks are at twice the risk of incident stroke
when compared with their white counterparts

and have higher morality assosiated with
stioke. Hypertension s the most common
ischemic stroke isk factor, 60% of people
with hypertension will have a stroke. As
many as 1030% of people with diabetes
mellitus can have a stroke. Research shows
the role of hyperglycemia in the process of
atherosclerosis, namely metabolic disorders
in the form of accumulation of sorbiol in
the walls of arteries. This causes osmotic
disturbances and increases the water content
in the cells which can result in a lack of
oxygenation. Prospectively, smoking can
increase the severity ofsroke by 3.5 times and
sassociated withmorecigarete consumpion.
Hyperuricemia is thought to be one of the
factors that can increase platcet aggregation.
Although not as severe as reported as heart
disease, one observational study demonstrated
an association between elevated plasma lipid
leels and the incidence of ischemic sroke.
‘The components of dyslipidemia that are
thought to play a role are low levels of HDL
(high density lipoprotein) and high levels
of LDL (low density lipoprotein) that can
accelerate atherosclerosis of coronary and
cerebral blood vessels (3)

Sleep is a physiological and
repetitive form of reversible decline in
consciousness that there is global decline in
cognitive function so that the brain does not
respon fully 10 surrounding stimulies Slecp
is a diverse and complex event. The sleep-
wake cycle includes complex intemal neural
circuits. In normal aduls, the sleep cycle is
divided into $ phases, vamely phases 1 to
4 which are called NREM (Non Rapid Eye




Movement)and the ifth phase s called REM
(Rapid Eye Movemen). These five cycles
can be repeated several times in a period of
sleep. Phases | and 2are called light NREM,
while phases 3 and 4 are called decp NREM
which are seen as delta or slow wave sleep
(SWS). (4)

Sleep disturbances can occur due
to reduced qualiy, quanity of sleep or
disruption of circadian rhythms.  Sleep
disturbances can cause cognitive deficis,
reducing certain abilites such as atiention,
spatial, temporal orientation, and memory
efficiency. This disorder also can causes
impaired  social and psychological
functioning.  Thus,  sleep ~ disturbances
associated with stroke patients apper (0 be
an important_ component of therapeutic,
dingnosti, and clinical approaches. (4)

Nowadays, ischemic stroke is still
the most common long-tem neurological
disability in the adult patient population
New strategies and approaches are needed
to improve patients dependence. Good
seep quality can be one of the neurological
rehabilitation approach in ischemic stroke
patients, as it thought 10 aid neuroplasticity
by improving leaming and memory function
On the other hand. sleep disturbances in
ischemic stroke patients can worsen the
clinical outcome of stroke patients. (5)
Studies show that in acute ischeic stroke,
sleep disturbance triggers brain damage and
increased expression of genes that inhibit
axonal growth. So that, prevention of sleep
disturbances and improvement of slecp
quality can be a new therapeutic window

wprove the clinical outcome of stroke
©

©

NIHSS (National Institute of Health
Stroke Seale) is used to determine the
severity of stroke. The NIHSS on attack is
used as the baseline score, while the NIHSS
on fifih day attack is used for shorttem
clinical outcome assessment. Sleep quality
is a variable that i difficult to define and
measure objectively. The Pittsburgh Sleep
Quality Index (PSQU) is a questionnaire:
hat has been widely used to measure sleep
quality and components related 10 sleep
problems. The lower the PSQI score, the
betterthe patient's sleep quality. (1)

METHOD

“This study is an analytic observational
study with a cross-sectional method that
assesses the relationship between sleep
quality and clinical outcomes in acute
ischemic stroke patients. The study is
conducted in July-August 2021 until
the number of samples are fulled. The
research is conducted at Dr. RSUP
Wahidin  Sudirohusodo Makassar and
other network hospitals. The population of
this study were all acute ischemic stroke
patients who underwent hospitalization
at the Inpatient Installation of Dr. RSUP.
Wahidin Sudirohusodo Makassar and
other network hospitals

“The sample of this study is acute
ischemic stroke patients who meet the
inclusion and exclusion criteria. The
inclusion criteria in this study included



the age of 1865 years (both male and
female), meet the diagnostc criteria for
acute ischemic  stroke/TIA  (transient
ischemic acute), symptoms and signs
of clear neurological deficits, and are
willing to be included in the study by
signing the informed consent and filling
out the research questionnaire. While
the exclusion criteria in this study are

been widely used in clinical and research
Delta NIHSS s the difference between
early NIHSS and fifth day onset NIHSS so
thatit can measure improvement n clinical
symptoms of acute ischemic stroke patient
s categorized into mild (score <3).
moderate (score 5-14), severe (score 14-
25), and very severe (score >25).

The difference between the initial

subjects with decreased
thrombolysis, impaired muscle strength
lue o other diseases, taking drugs that
affect sleep quality, consuming caffeine,
alcohol, andlor NAPZA in the last 1
month, and suffering psychiatric disorders
(from interview with patient, family. and
medical record).

Sleep quality in this study is
measured by
effective
sleep quality
PSQI can differentiate between
and “good” sleep quality by measuring
seven components of subjective sleep
quality, sleep latency, sleep duration,
sleep efficiency, sleep disturbances, use
of sleeping pills, and daytime dysfunction
during the past month, This score is
categorized into good category (score
1-5). mild (score 6-7), moderate (score
8-14), and poor category (score 15-21),
On the other hand, acute ischemic stroke
patients’s clinical outcomes is measured
by the NIHSS. NIHSS is one of the
instruments used to measure the level of
functional impairment or neurological
deficit due to acute ischemic stroke and has

E

Wilcoxon, while the correlation between
sleep quality and clinical outcome in acute
ischemic stroke patients is assessed by the
Spearman correlation. Statistical analysis
using SPSS version 25.0.

RESULT

This study was conducted on acute
ischemic stroke patients who were treated
at dr Wahidin Sudirohusodo Makassar and
network hospitals. There were 28 samples
with the characteristics mentioned in Table |
“There were 13 patints (46.4%) aged more
than 60 years and 15 patients (53.6%) aged
less than 60 years. The mean age in thisstudy
was 60.9347.75 years. The sexes of men and
women are comparable, namely 14 people
(50%).

“Table 1 also shows the inital NIHSS
and fifth day onset. Initial NIHSS patients
(firstday of attack) were categorizednto mild
(score <5), moderate (score 5-14), severe
(score 14-25), and very severe (score >25)
“The number of each category is a follows:
5 people (17.9%), 18 people (643%), 5
people (17.9%), and 0 people (0%). The




initial NIHSS mean was 7.75:385. Then
the fifth day onset NIHSS was assessed
with the following numbers: mild category
16 people (57.1%), moderate category 10
people (35.7%) severe category 2 people
(7.19%), very severe category none (0%). The
ifh day onset NIHSS mean was 593432
‘There was an improvement between fifth day
NIH:

with a positive median number, indicating
that there is an improvement in the clinical
outcome of acute ischemic sroke patients.
‘The improvement is considered significant
as evidenced by the value of p = 0.000.

After that the Spearman Corrlation
Test was caried out 10 see the correlation
between the PSQI value and delta NIHSS

G

The PSQI score in this study was used to
assess the patients sleep quality. This score
i also categorized into good category (score
1-5), mild (score 6-7), moderate (score 8-14),
and poor category (score 15-21). Twenty-two
patients (78.6%) were inthe good category, 3
patients (10.7%) were in the mild category,
3 patients (10.7%) were in the moderate
category. and o patient was in the very
heavy category. The mean PSQI score was
3714240, The average PSQI in this sample
isin the good catcgory.

Since the data sample was not
nomally distributed, it was continued with
the Wilcoxon test o assess the change in
the inital and fifth day onset NIHSS. The
median, minimum, and maximum values of
theNIHSS are presented in Table 2. Theinitial
NIHSS median value is 6.50, the minimum
value is 3.00, and the maximum value is
16.00. While i the fifth day onset NIHSS,
the median value is .00, the minimum value
5 2,00, and the maximum value is 16,00, It
also describes changes in the NIHSS (delta
NIHSS) value with a median of 200, a
minimum of -9.00, and a maximum value
of 6.00. From this it i shown that there is &
change in the NIHSS 10 a smaller number

NIHSS delta correlation, the inital and ifth
day onset NIHSS corrlations 1o the PSQI
were first described. These two correlations
show a weak (-0.028) and moderate (0.323)
correlation with an_ insignificant p-value
Of 0.887 and 0.093, respectively. From this
explanation, it can be concluded that there
s 1o comelation between the initial and
fifth day onset NIHSS on the PSQI value.
“Then, in the Spearman Correlation Test of
the PSQI value with the delta NIHSS, a r
value of -0.579 was obtained, meaning that
there was a strong corrlation between the
PSQI value and the delta NIHSS in the form
of a negative comelation, meaning that the
smallr the PSQI value (beter sleep quality)
was correlated with a greater NIHSS change
(moreclinical improvement). This data
analysis also showed a significant corelation
(pvalue=0001).

DISCUSSION

Good sleep quality can be one of the

neurologial rhablation in acut schenic
helping nearoplasticity by

improving leaming and memory functions.

Conversely, sleep disturbances can trigger




brain damage and increased expression of
genes that inhibit axonal growth in stroke
patients.This can worsen th clinical outcome
of acute ischemic stroke patients, Therefore,
education to maintain the quality of sleep in
patients with stroke is important to improve
the clinical outcome of acute  ischem
stroke patients.
This study describes the risk factors
for acute ischemic stroke, between age
and gender. These two risk factors are non-
modifiablerisk factors. The number of
samples thatare lmost the same between age
and genderin thisstudy.

Most of the patients (I8 patiens,
64.3%) were admitted with moderate initial
NIHSS with a mean value of 7.75:3.85 and
fifth day onset NIHSS in mild category (16
patints, 57.1%) with amean value of 5934
32. From the Wilcoxon test, there was a

inificant change in NIHSS (p = 0.000) with
amean of 1.82:2 60, This shows that there is
asignificant difference in the clinical outcome
ofischemic stroke patients when the patientis
admitted compared to the ffth day onset

From this study; it can also be seen
that most of the patients (22 patients,

78.6%) had a mean PSQI value in the good
category, indicating that most of the patints
had good sleep quality. This was assessed
1o be correlated with clinical improvement
in acute ischemic stroke patients as shown
i the Spearman analysis. It is said that
PSQI value in the good category has a strong
negative conelation -0.579) withasig
change in the NIHSS, with  p value of 0.001
(significant)

CONCLUSION

Sleep quality is significantly correlated
with the clinical outcome of acute ischemic
stroke. Good sleep quality will affect the
clinical improvement of acute ischemic
stroke patients.
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