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Available Online: 01 Jan 2026 Introduction and Purpose: Introduction and purpose: Improving sleep quality in diabetic patients can
: lead to enhanced quality of life and overall health. The present study aimed to investigate sleep quality in

patients with type 2 diabetes in Khalkhal city and its relationship with glycemic control and demographic
factors.
Methods: This is a descriptive-analytical study conducted on 190 individuals with type 2 diabetes
attending health centers in Khalkhal city, selected using a cluster random sampling method. Data
were collected using a demographic checklist and the Pittsburgh Sleep Quality Index (PSQI). Data were
analyzed using linear and logistic regression analyses in three models by SPSS software, version 26.
Results: of the results showed that 84.2% of the patients had sleep disorders. Based on linear regression
analysis, a significant positive association was observed between the PSQI score and fasting blood glucose
levels, as well as between the PSQI score and duration of diabetes, in both crude and adjusted models
(P<0.05). Multivariable logistic regression analysis showed that poor sleep quality was significantly and
directly associated with fasting blood glucose levels across all three models (OR= 1.13, 95% Cl= 1.06—
1.21 for the crude model; OR=1.13, 95% Cl= 1.06-1.21 for model 2; and OR=1.12, 95% CI= 1.05-1.20
for model 3; P<0.001 for all models).
Conclusion: Decreased sleep quality is common in patients with type 2 diabetes and is significantly
associated with fasting blood glucose levels and duration of illness. It is suggested to investigate the
relationship between other variables of blood glucose status, including glycosylated hemoglobin and
insulin resistance, and both the quality and quantity of sleep in patients with diabetes in future studies.
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Extended Abstract

Introduction

iabetes mellitus is one of the leading

causes of morbidity and premature mor-

tality worldwide, with type 2 diabetes

mellitus (T2DM) accounting for nearly

90% of all cases [1]. The prevalence of
diabetes has been steadily increasing in developing coun-
tries, including Iran, creating a substantial public health
burden [4]. Beyond well-recognized microvascular and
macrovascular complications, sleep disturbances have
emerged as an important yet underrecognized problem
among patients with T2DM. Growing evidence suggests
a bidirectional relationship between sleep quality and
glycemic control. Poor sleep may impair glucose metabo-
lism, increase insulin resistance, and alter neuroendocrine
regulation, while hyperglycemia-related symptoms, such
as nocturia and discomfort may disrupt sleep continuity
[9]. Some previous Iranian studies have reported a high
prevalence of poor sleep quality among individuals with
diabetes [12]. Considering that sleep quality is regarded
as a significant challenge in patients with T2DM, this
study aimed to investigate sleep quality in T2DM patients
in Khalkhal city and its relationship with blood glucose
levels and demographic factors.

Methods

This cross-sectional study was conducted on patients
with confirmed T2DM who attended health centers in
Khalkhal city, Iran. The sample size was calculated us-
ing the formula N=(Z | )**** based on a previous study,
with a 95% confidence level, Z | =196, 6=3.7, and
d=0.55, resulting in 174 participants. Considering ap-
proximately 10% attrition rate, the final sample size was
increased to 190. Cluster random sampling was applied
to ensure representation from different regions of the city.
Khalkhal city was divided into four geographical regions;
one health center from each region was randomly se-
lected. Eligible patients were identified from the diabetes
registry of each center, and participants were randomly
recruited proportionate to the population covered by each
center (47 participants from regions 1 and 2, and 48 par-
ticipants from regions 3 and 4). Inclusion criteria were a
confirmed diagnosis of T2DM, willingness to participate,
and availability of a documented fasting blood glucose
(FBQG) result within the past month. Exclusion criteria in-
cluded diagnosed psychiatric disorders (e.g., depression,
anxiety, and bipolar disorder), the use of sedative or an-
tidepressant medications, and incomplete questionnaires.

Data were collected using a demographic and clinical
checklist (age, sex, marital status, education level, occupa-
tion, place of residence, duration of diabetes, medications,
and FBG levels) and the Pittsburgh Sleep Quality Index
(PSQI). The PSQI consists of 19 self-rated items generat-
ing seven component scores assessing sleep quality over
the past month. The global score ranges from 0 to 21, with
higher scores indicating poorer sleep quality; a global
score of >5 is commonly used to define poor sleep quality.

Data analysis was performed using SPSS software, ver-
sion 26. Independent t-tests and chi-square tests compared
baseline characteristics between men and women. Linear
regression analyses assessed the associations between
FBG levels, age, duration of diabetes, and PSQI score,
while logistic regression analysis was used to determine
the odds ratio (OR) of sleep disturbance (dependent vari-
able) according to FBG levels (independent variable) in
three models (Model 1: crude; Model 2: adjusted for age
and sex; Model 3: additionally adjusted for marital status,
place of residence, education level, occupation, duration
of illness, and type of medication).

Results

The mean age of participants was 53.08+16.59 years.
Men were significantly older than women (P=0.005).
Significant differences were observed between men and
women regarding occupational status and marital status
(P<0.05). Overall, 84.2% (n=160) of participants had

poor sleep quality (PSQI >5).

Linear regression analysis showed a significant positive
association between FBG levels and PSQI score in all
models. Regarding the duration of diabetes, a significant
association with PSQI score was observed in the crude
model (P<0.001) and in Model 2 (P=0.01). However, in
the fully adjusted model, the association was attenuated
and was no longer statistically significant (P=0.10). Age
showed a significant association with PSQI score in the
crude model (P<0.001), but this relationship disappeared
after full adjustment (P=0.37). Multivariable logistic re-
gression confirmed the positive significant association
between FBG levels and poor sleep quality. In the crude
model, each unit increase in FBG levels increased the
odds of poor sleep quality by 13% (OR=1.13; 95% CI:
1.06-1.20; P<0.001). This association remained signifi-
cant in the age- and sex-adjusted model (OR=1.13; 95%
CI: 1.06-1.21; P<0.001) and in the fully adjusted model
(OR=1.12; 95% CI: 1.05-1.20; P<0.001).

Aghamohammadi V, et al. Sleep Quality and Blood Glucose in Diabetes. J Health Res Commun. 2026; 11(4):22-32.
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Conclusion

The present study demonstrated a high prevalence of
poor sleep quality among patients with T2DM in Khalkhal
city, consistent with previous Iranian findings [12]. Im-
portantly, FBG levels were independently associated with
sleep quality across all regression models, supporting the
evidence that hyperglycemia and sleep disturbances may
have a reciprocal relationship [9]. Poor glycemic control
may disrupt sleep through metabolic and neuroendocrine
mechanisms, while impaired sleep may worsen insulin
resistance. Additionally, duration of diabetes was associ-
ated with sleep quality in crude analyses. It is suggested
to investigate the relationship between other variables of
blood glucose status, including glycosylated hemoglobin
and insulin resistance, and both the quality and quantity of
sleep in patients with diabetes in future studies.
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5. Pittsburgh Sleep Quality Index (PSQI)
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