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Introduction

Diabetes mellitus (DM) is a chronic metabolic
disorder due to the pancreas not producing enough
insulin, or the body cannot use the insulin produced
expertly. DM is also caused by insufficient insulin
hormone produced by the pancreas to neutralize blood
glucose in the body. The hormone insulin function is to
process sugars or glucose derived from drinks or food
consumed by a person [1], [2].

The liver and tissues regulate the balance
between glucose production and use. It is also
influenced by the ability of insulin secretion by
pancreatic beta cells to produce insulin. When
a person lacks sleep, there can be a decrease in
glucose tolerance, which causes an increase in
glucose levels between 20% and 30% [1]. The
causes of hormonal changes and sleep disturbances

Abstract

BACKGROUND: Sleep disturbance is one of the problems complained by diabetes mellitus (DM) patients. The
decrease in sleep quality has an impact on not controlling blood glucose levels (BGL).

AIM: The aim of the study was to analyze the effect of sleep quality on control BGLs of type 2 DM patients in Medan.

METHODS: This study is analytic with a cross-sectional design. The study population was type 2 DM patients who
came to the Medan Labuhan Primary Health Care with a total sample of 83 people, sample collection by consecutive
sampling method (inclusion and exclusion criteria). Management data using the SPSS computer program and data
analysis using the Chi-square test.

RESULTS: The majority of patients were female (57.8%), the most age group was above 50 years (98.8%), with the
highest duration of illnesses being above 5 years (77.1%), family history of suffering from DM was mothers with DM
(36.1%), and mean of BGL was 215 mg/dl. The Chi-square test results showed a significant relationship between
sleep quality and BGL of type 2 DM patients in Medan (p < 0.05), with an odds ratio of 4.3.

CONCLUSION: Sleep quality affects blood sugar control in type 2 DM patients. The risk of increasing blood sugar
due to sleep disorders is 4.3 times compared to DM patients who do not experience sleep disorders.

that occur can be caused by the activity of the
hypothalamus-pituitary-adrenal and the sympathetic
nervous system. Both will stimulate the release of
hormones such as cortisol and catecholamines,
causing impaired glucose tolerance and insulin
resistance related to type 2 diabetes. The existence
of sleep disturbances, especially non-eye rapid
movement (NREM) for 3 days, can result in a
decrease in insulin sensitivity by around 25% and is
one of the risk factors for DM [1].

If the level of blood glucose level (BGL)
reaches above 160-180 mg /dL, glucose will increase
secretion in urine. If the glucose level is even higher,
the kidneys will remove additional water to thin a large
amount of glucose lost; because the kidneys produce
excessive amounts of urine, DM sufferers often urinate
in large amounts. As a result, they feel excessive thirst,
so drink a lot. To compensate for this, sufferers often
feel extraordinary hunger, so much to eat. This situation
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can disrupt sleep sufferers at night because they often
wake up.

This study aims to analyze the relationship
between sleep quality and BGL in type 2 DM patients
in Medan Labuhan Primary Health Care (PHC) Medan.

Methods

This study is an analytic method with a cross-
sectional approach. The population was typed 2
DM patients in Medan Labuhan PHC who came and
controlled regularly.

Study setting

The research was conducted at the Medan
Labuhan PHC, Medan, based on data from the health
department province; the Medan Labuan PHC is one
of the PHC that has a large number of DM patients,
besides that, Medan Labuhan PHC is a fostered area
of the Medical Faculty of Universitas Sumatera Utara,
making it easier to monitor further patients.

Study population and sampling

The sample size was determined using the
proportion formula (the proportion of the previous study
was 0.324 [1]) to obtain a sample size of 83 people.
The sample was taken using consecutive sampling,
which is a sampling technique based on inclusion
and exclusion criteria that have been determined.
Inclusion criteria: Willing to be a research respondent
by signing informed consent, the exclusion criteria:
Patient consumed medication to help sleep, history of
head trauma, have a history of psychiatric disorders
known from interviews and treatment history that is
seen through medical records patient participation
in this study was voluntary, each patient who agreed
to participate had signed informed consent. Before
the study, this study received ethical clearance from
the Research Ethics Commission of the Universitas
Sumatera Utara.

Study tool

Research data are primary data. For sleep
quality, data obtained through interviews using the
Pittsburgh sleep quality index (PSQI) questionnaire,
and to measure the BGL (ad random) with a portable
blood glucose check. The PSQIl questionnaire
has seven components: Sleep latency, sleep
disturbances, the habit of using drugs to help sleep,
sleep efficiency, sleep duration, a disturbance that

is often experienced during the day, and subjective
sleep quality. PSQI has validity and reliability values
of 0.89 and 0.885. This PSQI scale assessment uses
a scoring key for the entire patient range of 0-3. All
scores were calculated and yielded a global overall
year score ranging from 0 to 21. An overall score of 5
or more indicates poor sleep quality and vice versa.
In PSQI, the seven components that are owned are
scattered in 9 questions [3].

Statistical method

Data were processed using SPSS to determine
the relationship between sleep quality and the BGL Chi-
square test was used. Data are presented in the form of
a frequency distribution table.

Results

Based on Table 1 shows that DM patients
were more female, namely 57.8%, the age group
above 50 years had the highest percentage of 98.8%.
This study showed that patients’ sufferers from DM for
more than 5 years (77.1%), most of the patients have
found that the genetic factors of DM came from the
biological mother of the patient, which is as much as
36.1%.

Table 1: Characteristic of type 2 DM patients

Characteristic Frequency (person) n = 83 Percentage
Gender

Male 35 42.2

Female 48 57.8
Age

<50 years 1 1.2

250 years 82 98.8
Duration of iliness

<years 19 229

>5 years 64 771
Family history

Father 29 34.9

Mother 30 36.1

None 24 28.9
Drug consumption

Glibenclamide 29 34.9

Glimepiride 21 253

Insulin 1 13.3

Metformin 22 26.5
BMI

Normal 9 10.8

Obese 46 55.41

Pre-obese 28 33.7
BGL (mg/dl)

Poor control (> 180 mg/dl) 44 53.0

Good control (< 180 mg/dl) 39 47.0
Sleep quality

Poor 41 49.4

Good 42 50.6

BMI: Body mass index, DM: Diabetes mellitus, BGL: Blood glucose level.

Based on the type of treatment given to
patients, it is known that the majority of patients took
an oral anti-diabetic drug, namely glibenclamide, as
many as 29 patients (34.9%); in the calculation of BMI,
known the majority of the patients were pre-obese as
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many as 33.7%. The results of BSL known that most
patients have poor control (BGL> 180 mg/dl) as many
as 44 people (53.0%), whereas in DM patients with
normal BGL (good control) are <180 mg/dl as many
as 39 people (47.0%) [4]. Whereas, the assessment of
sleep quality in DM patients in this study showed that
49.4% of patients had poor sleep quality, while 50.6%
of them had good sleep quality.

Table 2 showed that among subjects with poor
sleep quality as many as 29 subjects (70,7%) had high
BGL and 15 subjects (35,7%) had normal BGL. The
Chi-square test results showed a correlation between
the quality of sleep with BGL in type 2 DM patients. This
study odds ratio value was 4.3, meaning that patients
with sleep problems had a risk of increasing blood sugar
by 4.3 times compared to DM patients whose sleep had
no problems.

Table 2: Relationship between sleep quality and blood sugar
levels

Quality of sleep Blood sugar level Total p OR
Poor control Good control

Good 15 (35.7%) 27 (64.3%) 42 0,001 4.3

Poor 29 (77.7%) 12 (29.3%) 41

OR: Odds ratio.

Discussion

Based on this study, the majority of diabetic
patients have poor control (BGL> 180 mg/dL) [4]. This
study is similar to previous studies, which found the
highest number of respondents in high BGL, about
71.7% [5].

According to the American Diabetic Association
(2019), many factors can affect a patient’s blood sugar
control, and a thriving medical evaluation depends on
beneficial interactions between the patient and the care
team. One crucial factor is the patient’s psychological
problems, such as stress or depression experienced by
patients who are not appropriately resolved, can affect
their BGL [4], [6], [7], [8]-

In this study, most of the type 2 DM patients in
Medan Labuhan PHC had and poor sleep quality; this
condition can be caused by the patient experiencing
urinary disorders at night, discomfort due to pain or
tingling felt, emotions, and worry about excessive
disease, so that disrupt sleep quality and have an impact
on BGL [9]. Sleep quality includes quantitative and
qualitative aspects of sleep, such as length of sleep, the
time needed to fall asleep, frequency of awakening, and
subjective aspects such as depth and severity of sleep.
Patients with DM generally complain of frequent urination,
feeling thirsty, feeling hungry, itching on the skin, and
other physical complaints such as nausea and dizziness.
Clinical symptoms at night, and diabetic patients, this can
certainly interfere with sleep. The occurrence of sleep

disorders will have an impact on increasing the frequency
of awakening, difficulty falling asleep again, and sleep
dissatisfaction, which ultimately results in a decrease in
sleep quality. Furthermore, the lack of sleep over a long
period can cause other illnesses or worsen the existing
disease and affect the healing process’s length. Based
on the results, patients with type 2 DM in Medan Labuhan
PHC have a long sleep time but a short sleep, so that
sleep efficiency is poor [9], [10], [11], [12], [13], [14], [15].

Good quality sleep is needed to help the
formation of new body cells, repair damaged body
cells, give the body time to rest, and maintain the
body’s metabolic and biochemical balance. Sleep
loss can affect the involvement of hormones in the
regulation of appetite, after sleep restriction, the
level of leptin, which is a factor that makes a person
become full, decreases, and the level of ghrelin, which
is a stimulation of appetite, increases. Being a little
sleep time also increases a person’s chance to eat.
Hence, losing sleep will increase appetite and increase
food intake, which can lead to obesity and increased
BGL [8], [9], [10], [11], [13].

If the sugar level is not controlled or left
untreated, these chronic symptoms will arise, and
this will cause the sufferer to feel uncomfortable and
have difficulty sleeping. Complaints of pain in the
extremities are a common complaint in people with DM,
especially in chronic patients, especially with glucose
control that is not good. The sensation that can be felt
varies as a burning sensation, punctured. This makes
it difficult for sufferers to sleep. Physical discomfort
is a major cause of difficulty sleeping or waking up at
night [15], [12]. Psychosocial factors also play a role
in the quality of sleep. Sleep disorders are reported by
90% of individuals who experience stress, anxiety, and
depression, and it happens to someone who has an
iliness. A person can experience emotional stress due
toillness. Therefore, a person’s emotions can affect the
ability to sleep. Emotional stress causes a person to
become tense and often leads to frustration when not
sleeping. Stress also causes a person to try too hard
to fall asleep, often wake up during the sleep cycle, or
sleep too much. Continued stress can cause poor sleep
habits. Stress can change a person’s sleep patterns
over time. During psychological stress, the time needed
to start sleep increases [14], [16].

Disease sufferers who are at risk for anxiety are
those who are afraid and worried about the disease, are
isolated from family and relatives, and are not familiar
with the environment. Anxiety causes the time needed
to start to sleep very long, the stage of NREM sleep
and rapid eye movement sleep decreases, and patients
wake up more often at night. Depression is a disease
that affects the psychological effects. Someone who
has been depressed will experience sleep disorders
where the characteristic of someone affected by the
syndrome is always challenging to sleep [6], [13].
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This study is the same as research conducted
by Lei Zhang on sleep quality and the factors that affect
sleep disorders showed that while undergoing treatment
in the hospital, the number of patients with poor sleep
quality was 45.6% and after undergoing treatment of
patients whose sleep quality decreased was as much
as 57.4%. The factors related to the quality of sleep of
patients during the hospital include anxiety related to the
disease, discomfort, and frequent urination at night [6].

Conclusion

Sleep disturbances can lead to uncontrolled
blood sugar in patients with type 2 DM, the risk of
increasing BGL is 4.3 times greater; by overcoming the
problem of sleep disorders will help patients to rest well
and have an impact on better sugar control so that it will
improve their quality of life.
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