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Background:  Sleep  problems  are  often  found  in  post-stroke  patients.  Even  though  the correlation  between
sleep  quality  and stroke  had  been  hugely  proven,  yet  its relationship  to  diabetes  mellitus  (DM)  has  not
been  stated.  This  study  was  aimed  to  compare  the  sleep  quality  of  patients  after  stroke,  with  and  without
type  2 DM.
Method:  This  was a comparative  study  with  a cross-sectional  approach,  involving  40  ischemic  stroke
patients  with  less  than six  months  of onset.  Samples  were  divided  into  DM  and  non-DM  group.  Sleep
PSQI
Sleep quality

quality  was  assessed  through  the  Pittsburgh  Sleep Quality  Index  (PSQI).  Data  were  analyzed  by the
Mann–Whitney  Test  and  Chi-Square  Test.
Result: PSQI  scores  in  ischemic  stroke  patients  with  DM  were  higher  than  without  DM,  with  a  significant
correlation  between  PSQI  scores  and  DM  (p  <  0.05).
Conclusion:  Sleep  quality  is worse  in an  ischemic  stroke  patient  with  DM  compared  to  those  without  DM.

© 2021  The  Authors.  Published  by Elsevier  España,  S.L.U.  This  is an  open  access  article  under  the  CC
BY  license  (http://creativecommons.org/licenses/by/4.0/).
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Introduction

Stroke is classically defined as a neurological deficit caused by
acute focal injury of the central nervous system (CNS) by vascu-
lar causes, including cerebral infarction, intracerebral hemorrhage
(ICH), and subarachnoid hemorrhage (SAH), and are the main
causes of disability.1

Every year, around 800,000 people in the United States suffer
a stroke, and 80% are the first attacks. Based on the results of the
Basic Health Research (Riskesdas) in 2013, the highest prevalence
of stroke was found in South Sulawesi (17.9%), and in 2018 the
prevalence of stroke in Indonesia increased from 7% to 10.9%.2

Strokes are a significant public health problem throughout the
world, and great efforts are being made to increase long-term
expectations for patients. However, as a major potential contrib-

utor to stroke, sleep is not currently fully considered. For example,
the recently revised guidelines for stroke rehabilitation issued by
the National Institute of Clinical Excellent (NICE) provide detailed
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xplanations of the medical, physical, and psychological needs that
ust be met  through stroke care for inpatient and outpatient care,

ut these guidelines do not discuss the problem of sleep.3

Stroke and sleep disorders have a critical two-way relationship.
leep disorders modify vascular risk factors and increase stroke risk.
trokes can also cause or worsen underlying sleep disorders.3

Sleep problems often occur after a stroke. More than half of
troke sufferers experience some type of sleep problem. The pri-
ary sleep disorders defined in the International Classification of

leep Disorders Classification, Third Edition (ICSD-3) are Sleep-
elated Breathing disorders (SRBDs), insomnia, hypersomnias of
entral origin, circadian rhythm sleep disorders, parasomnias, and
leep-related movement disorders.4

Treating sleep problems after stroke can improve quality of life,
otentially reducing morbidity and mortality in many cases. The
onsequences of untreated sleep disorders can inhibit stroke reha-
ilitation, prolong hospital stay, and affect stroke outcomes and
ecurrence.3,5

Although the relationship between sleep quality and stroke is
ow widely proven and even its factors in overweight adolescents
ave also been studied,6 its association with diabetes mellitus has
ot been much studied. In the United States, according to The

ational Diabetes Statistics Report released in 2017, the prevalence

ate of diabetes mellitus in 2014 was  around 30, 3 million, or 9.4%
f the population.

s article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

https://doi.org/10.1016/j.mcpsp.2021.100202
http://www.elsevier.es/medicinaclinicapractica
http://crossmark.crossref.org/dialog/?doi=10.1016/j.mcpsp.2021.100202&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:daveumbas85@gmail.com
mailto:pmc@agri.unhas.ac.id
https://doi.org/10.1016/j.mcpsp.2021.100202
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Medicina Clínica Práctica 4 (2021) 100202

Table 2
Relationship between Diabetes mellitus and PSQI scale.

DM PSQI Total p

Sleep disturbance Normal

Yes
N 17 3 20 0.001
%  85.0% 15.0% 100.0%

No
N  6 14 20
%  30.0% 70.0% 100.0%

Total
N  23 17 40
%  57.5% 42.5% 100.0%

Chi-Square test.

Table 3
PSQI score differences between those experiencing DM and not DM.

DM PSQI p

Mean SD

Yes 8.00 2.66 0.014
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those who experience T2DM and those who  do not experience
T2DM (Figs. 1 and 2).
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Diabetes mellitus is an independent risk factor for stroke, and
several studies have also shown an increased risk of diabetes mel-
litus in people who have less sleep duration.7,8

This study aims to look at differences in sleep quality in ischemic
stroke patients with and without type 2 diabetes mellitus (T2DM).

Research methods

A comparative study with a cross-sectional approach to
40 ischemic stroke patients onset for less than six months at the
neurological clinic of RSUP. Dr. Wahidin Sudirohusodo Makassar
from April to May  2019. The study sample was determined by con-
secutive sampling that met  the inclusion criteria including 18–65
years of age, first stroke with less than six months of onset, exclu-
sion criteria including aphasia, history of psychiatric disorders,
drinking hypnotic and sedative drugs are routine and have previ-
ous sleep disorders. Subjects were divided into two groups, namely
DMT2 and without DMT2. The diagnosis of ischemic stroke is made
by computed tomography (CT) scan of the head, and the diagnosis
of DMT2 is based on the HbA1C value. Sleep quality was measured
using the Indonesian version of the Pittsburgh Sleep Quality Index
(PSQI). The data of this study were analyzed by the Mann Whitney
test and Chi-Square test.

Result

In the study carried out from April to May  2019 in the Polyclinic
of the Nervous Hospital of Wahidin Sudirohusodo, 40 samples were
obtained. The study sample consisted of 20 ischemic stroke patients
with T2DM and 20 ischemic stroke patients without T2DM. This
study uses a comparative method to see differences in sleep quality
in ischemic stroke patients with T2DM and without T2DM in RSUP.
Dr. Wahidin Sudirohusodo.

Table 1 shows the distribution of respondent characteristics. Age
characteristics, the highest proportion of age 41–60 years, were
26 respondents (65.0%), and the lowest proportion of age < 40 years
were two respondents (5.0%). Subjects who experienced T2DM and
did not experience T2DM were 20 respondents or 50.0%. While the
characteristics of PSQI, who experience sleep disorders as many as
23 respondents (57.5%) and 17 respondents (42.5%), are normal.

Table 2 shows the relationship between T2DM and PSQI.
Twenty respondents experienced T2DM, including 17 respondents
(85.0%) who had sleep disorders, and three respondents (15.0%)
were healthy. While those who did not experience T2DM were
20 respondents, including those who experienced sleep disorders

as many as six respondents (30.0%) and as many as 14 respon-
dents (70.0%) were normal. Statistical test results obtained p-value
(0.001) <0.05, which means there is a relationship between T2 DM
and PSQI.

Table 1
Distribution of respondent characteristics.

n %

Age
<40 years old 2 5.0
41–60 years old 26 65.0
>60  years old 12 30.0

DM
Yes  20 50.0
No  20 50.0

PSQI
Sleep disturbance 23 57.5
Normal 17 42.5

Total 40 100.0

2

No  5.60 4.36

ann–Whitney test.

Table 3 shows the difference in PSQI scores between those who
xperienced DM T2 and those who did not. Those who experienced
2DM, the mean PSQI score was 8.00, while those without T2DM
ere 5.60. From the statistical test results obtained p-value (0.014)

0.05 which means there is a difference in the PSQI score between
Fig. 1. Mean PSQI score of ischemic stroke patients with and without T2DM.
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Fig. 2. Relationship between DMT2 and PSQI score.
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Discussion

The results of this study found an association or difference in
sleep quality between ischemic stroke patients with and without
T2DM. The results of this study are in line with the research of
Suh et al. (2014), which shows that diabetes mellitus is associated
with disruption of nighttime sleep quality in post-stroke patients.
Nighttime sleep disturbances in people with diabetes can occur
due to activation of the hypothalamic-pituitary-adrenocortical axis
and the sympathetic system to release extra glucocorticoids. As a
result, glucose production increases while consumption decreases,
thus affecting glycemic control which can cause hyperarousal and
shorter sleep duration.9

In other studies, more than half of DMT2 patients tended to
report “lack of sleep,” according to a poll on research conducted
at the University of Pittsburgh. Patients with T2DM are more likely
to have poor sleep quality.10

Patients with T2DM may  experience polyuria, nocturia that
interfere with sleep hygiene. Besides, psychosocial burdens due
to chronic illness can disrupt emotional balance, which leads
to extraordinary effects on the patient’s sleep cycle. Nocturia in
patients with T2DM can occur concerning polyuria, and the mech-
anism is solute diuresis, but it can also be associated with sleep
breathing disorders, such as obstructive sleep apnea (OSA). It has
been postulated that in patients with OSA, negative intrathoracic
pressure, and myocardial stretching release atrial natriuretic pep-
tide (ANP). It, in turn, causes vasodilation and inhibits aldosterone
which results in excretion of excess sodium and water.10,11

Conclusion
There is a significant difference in PSQI scores in ischemic stroke
with T2DM compared to ischemic stroke without T2DM. Sleep qual-
ity in patients with T2DM is worse than without T2DM.

3
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