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Abstract | Original Research Article

Background: Hypertension is a major modifiable risk factor for cardiovascular disease. Poor sleep quality and
inadequate sleep duration may contribute to elevated blood pressure and hypertension. However, evidence on this
association among young adults in Bangladesh is limited. This study aimed to assess the association between sleep
quality and hypertension among young adults and identify associated risk factors. Methods: A hospital-based cross-
sectional study was conducted among 310 young adults aged 18—35 years at the Department of Cardiology, Naogaon
Medical College, Naogaon, Bangladesh, from May 2025 to April 2026. Participants were recruited consecutively. Sleep
quality was assessed using the Pittsburgh Sleep Quality Index (PSQI), with scores >5 indicating poor sleep quality.
Blood pressure, BMI, lifestyle factors, and relevant clinical characteristics were recorded. Associations between sleep
quality and hypertension were assessed using chi-square tests, t-tests, and multivariable logistic regression. Adjusted
odds ratios (aORs) with 95% confidence intervals were reported, with p<0.05 considered statistically significant.
Results: Among 310 young adults, 57.7% had poor sleep quality and 15.5% had hypertension. Hypertension was more
common with poor sleep quality (21.2% vs. 7.6%; OR=3.26, 95% CI: 1.55-6.86; p=0.002). Hypertensive participants
had higher PSQI scores and shorter sleep duration (p<0.05). Poor sleep quality (aOR=2.91, 95% CI: 1.38-6.15),
overweight/obesity (aOR=2.38), and family history of hypertension (aOR=2.61) were independently associated with
hypertension. Conclusion: Poor sleep quality was common among young adults and was significantly associated with
hypertension. Addressing sleep quality alongside modifiable risk factors such as overweight/obesity may support early
cardiovascular risk reduction in this population.
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INTRODUCTION and weight management [4,5]. However, sustained
lifestyle modification remains challenging because of

low motivation and limited resources [4,5]. Sleep may
represent an additional modifiable factor, as sleep
deprivation can attenuate the benefits of weight-related
lifestyle changes, while adequate sleep may provide a
simple and cost-effective approach to improving
cardiovascular health [6].

Hypertension, particularly elevated systolic
blood pressure (SBP), is the leading modifiable risk
factor for cardiovascular disease (CVD) and all-cause
mortality worldwide, contributing to approximately 10.4
million deaths annually [1,2].

A large cross-sectional study found that
hypertension affected approximately one-quarter of
young and middle-aged adults, while low awareness and
treatment rates may further increase the risk of adverse
cardiovascular outcomes [3]. Hypertension can be
prevented or delayed through healthy lifestyle practices,
including regular physical activity, reduced salt intake,

Disturbed sleep may contribute to nocturnal
hypertension and impaired blood pressure dipping. Both
short and long sleep durations have been associated with
higher clinic and nocturnal BP and increased
cardiovascular risk [7-9]. Poor sleep, including short
sleep duration, insomnia, and obstructive sleep apnea,
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may also increase the risk of hypertension and CVD
through sympathetic activation and inflammation
[10,11]. The Pittsburgh Sleep Quality Index (PSQI) is a
widely validated and reliable tool for assessing
subjective sleep quality and identifying sleep
dysfunction in both clinical and non-clinical populations
[12]. Global studies among young and middle-aged
adults have demonstrated significant associations
between poor sleep quality and new-onset hypertension,
while systematic review evidence has linked abnormal
sleep duration with hypertension risk [2,13].

In Bangladesh, studies have reported a
substantial burden of cardiovascular risk factors among
adults, while recent research among university students
has identified a notable prevalence of prehypertension,
indicating an emerging burden of elevated BP among
younger populations [14,15]. However, Bangladesh-
specific evidence regarding the association between
sleep quality and hypertension among young adults
remains limited, as local research has largely focused on
conventional cardiovascular risk factors. Therefore, this
study aimed to assess the association between sleep
quality and hypertension among young adults in
Bangladesh and identify other factors associated with
elevated blood pressure.

MATERIALS AND METHODS

Study Design and Setting

A hospital-based cross-sectional study was
conducted to assess the relationship between sleep
quality and the risk of hypertension among young adults.
The study was carried out in the Department of
Cardiology, Naogaon Medical College, Naogaon,
Bangladesh, over a period of 12 months, from May 2025
to April 2026.

Study Population and Participants

The study population comprised young adults
aged 18-35 wyears attending the Department of
Cardiology during the study period. A total of 310
eligible participants were enrolled in the study.
Participants were included if they were aged 18-35
years, were able to provide the required information, and
gave written informed consent to participate. Individuals
with severe acute illness, major psychiatric or
neurological disorders that could substantially affect
sleep, or those taking medications known to significantly
influence sleep patterns were excluded. Participants who
were unable or unwilling to complete the questionnaire
were also excluded.

Sampling and Data Collection

Participants were selected using a consecutive
sampling technique until the required sample size was
achieved. Data were collected through face-to-face
interviews using a structured questionnaire. The
questionnaire included information on
sociodemographic characteristics, lifestyle factors,

medical history, family history of hypertension, physical
activity, sleep duration, and other relevant sleep-related
characteristics.

Anthropometric measurements were obtained
using standard procedures. Body weight was measured
in kilograms and height in meters, and body mass index
(BMI) was calculated as weight in kilograms divided by
the square of height in meters (kg/m?). Participants were
categorized into normal BMI and overweight/obese
groups according to the predefined study criteria.

Assessment of Sleep Quality

Sleep quality was assessed using the Pittsburgh
Sleep Quality Index (PSQI), a standardized instrument
for evaluating sleep quality and disturbances during the
preceding month. The PSQI consists of seven
components, including subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleep medication, and daytime
dysfunction. The component scores were summed to
generate a global PSQI score ranging from 0 to 21, with
higher scores indicating poorer sleep quality. In the
present study, a PSQI score <5 was considered good
sleep quality, whereas a score >5 was considered poor
sleep quality.

Assessment of Blood Pressure and Hypertension

Blood pressure was measured using a validated
blood pressure measuring device following standard
procedures. Participants were allowed to rest before
measurement, and an appropriately sized cuff was used.
Blood pressure measurements were obtained with the
participant in a seated position. Hypertension was
classified according to the pre-specified diagnostic
criteria used in the study, incorporating blood pressure
measurements and relevant clinical history. Participants
were subsequently categorized as hypertensive or non-
hypertensive.

Study Variables and Outcomes

The primary outcome of the study was
hypertension status, while the principal exposure
variable was sleep quality. Sleep quality was categorized
as good or poor according to the PSQI score. Other
variables assessed included age, sex, BMI, family history
of hypertension, physical activity, sleep duration, sleep
latency, sleep efficiency, and other relevant sleep
characteristics.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics
version 27.0. Continuous variables were presented as
mean £+ SD, while categorical variables were expressed
as frequencies and percentages. The independent-
samples t-test was used for continuous variables, and the
chi-square or Fisher's exact test was used for categorical
variables. Factors associated with hypertension were
assessed using univariate analysis, followed by
multivariable binary logistic regression. Adjusted odds
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ratios (aORs) with 95% Cls were reported, and a two-
sided p-value <0.05 was considered statistically
significant.

Ethical Considerations

Ethical approval was obtained from the
appropriate institutional ethics committee before
initiation of the study. Written informed consent was
obtained from all participants after explaining the
purpose and procedures of the study. Participation was
voluntary, and confidentiality of participants' personal
and clinical information was maintained throughout the
study.

RESULTS

A total of 310 young adults were included in the
study. The analysis assessed the participants'
sociodemographic and clinical characteristics, sleep

quality, sleep-related characteristics, and their
association with hypertension.

Sociodemographic and Clinical Characteristics of the
Participants

Table 1 shows the mean age of the participants
was 27.2 + 4.5 years, with the largest proportion
belonging to the 26—30-year age group (42.3%). Males
constituted 55.2% of the study population, while females
accounted for 44.8%. The mean BMI was 24.3 + 3.7
kg/m?, and 39.4% of participants were overweight or
obese. A family history of hypertension was reported by
27.4% of participants, while 42.6% reported insufficient
physical activity. Regarding sleep quality, 57.7% had
poor sleep quality (PSQI >5), with a mean PSQI score of
6.3 + 3.1 and mean sleep duration of 6.6 £+ 1.1 hours per
night. Overall, 48 (15.5%) participants were
hypertensive, whereas 262 (84.5%) were non-
hypertensive.

Table 1: Sociodemographic and clinical characteristics of the participants (n=310)

Variable Frequency (%) / Mean £ SD
Age (years) 272+45
Age group

18-25 years 113 (36.5)
26-30 years 131 (42.3)
31-35 years 66 (21.3)
Sex

Male 171 (55.2)
Female 139 (44.8)
BMI (kg/m?) 24.3+3.7
Normal BMI 188 (60.6)
Overweight/obese 122 (39.4)
Family history of hypertension | 85 (27.4)
Insufficient physical activity 132 (42.6)
Sleep quality

Good (PSQI <5) 131 (42.3)
Poor (PSQI >5) 179 (57.7)
PSQI score 6.3+£3.1
Sleep duration (hours/night) 6.6+1.1
Hypertension

Hypertensive 48 (15.5)
Non-hypertensive 262 (84.5)

Sleep quality and baseline characteristics

According to the Pittsburgh Sleep Quality Index
(PSQI), 179 (57.7%) participants had poor sleep quality
(PSQI >5), whereas 131 (42.3%) had good sleep quality.
The mean global PSQI score was 6.3 + 3.1. Poor sleep
quality was more frequently observed among
participants with higher BMI, insufficient physical
activity, and shorter sleep duration.

Association between sleep quality and hypertension

Table 2 shows hypertension was more prevalent
among participants with poor sleep quality than among
those with good sleep quality. Among the 179
participants with poor sleep quality, 38 (21.2%) were
hypertensive, compared with 10 (7.6%) among the 131
participants with good sleep quality. The difference was
statistically significant (x> = 10.12, p = 0.001).
Participants with poor sleep quality had approximately
3-fold higher odds of hypertension compared with
participants with good sleep quality (OR = 3.26, 95% CI:
1.55-6.86, p = 0.002).
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Table 2: Association between sleep quality and hypertension

Sleep quality | Hypertensive n (%) | Non-hypertensive n (%) | Total | OR (95% CI) p-value
Good 10 (7.6) 121 (92.4) 131 1.00 (Reference)

Poor 38 (21.2) 141 (78.8) 179 3.26 (1.55-6.86) | 0.002
Total 48 (15.5) 262 (84.5) 310

Sleep characteristics according to hypertension status

Table 3 shows the mean global PSQI score was
significantly higher among hypertensive participants
than among non-hypertensive participants (7.6 + 3.0 vs.
6.1 £ 3.1; p=0.004). The mean sleep duration was also
lower among hypertensive participants (6.1 £ 1.0 hours

vs. 6.7 = 1.1 hours; p <0.001). Sleep duration of less than
6 hours/night was reported by 18 (37.5%) hypertensive
participants, compared with 44 (16.8%) non-
hypertensive participants (p = 0.001). Similarly, poor
sleep efficiency and frequent sleep disturbances were
more common among hypertensive participants.

Table 3: Comparison of sleep characteristics between hypertensive and non-hypertensive participants

Sleep characteristic Hypertensive (n=48), n(%) | Non-hypertensive (n=262), n(%) | p-value
PSQI score, mean = SD 7.6£3.0 6.1£3.1 0.004
Sleep duration, hours 6.1£1.0 6.7+1.1 <0.001
Sleep duration <6 hours 18 (37.5) 44 (16.8) 0.001
Sleep latency >30 min 22 (45.8) 80 (30.5) 0.047
Sleep efficiency <85% 20 (41.7) 53(20.2) 0.002
Frequent sleep disturbances | 21 (43.8) 70 (26.7) 0.019
Use of sleep medication 4(8.3) 12 (4.6) 0.286

Factors associated with hypertension

Table 4 presents univariate analysis, poor sleep
quality, age >30 years, overweight/obesity, family
history of hypertension, insufficient physical activity,
and sleep duration <6 hours were associated with
hypertension. In multivariable logistic regression
analysis, poor sleep quality remained independently

associated with hypertension (adjusted OR = 2.91, 95%
CI: 1.38-6.15, p = 0.005). Overweight/obesity (aOR =
2.38, 95% CI: 1.21-4.69, p = 0.012) and family history
of hypertension (aOR = 2.61, 95% CI: 1.32-5.17, p =
0.006) were also independently associated with
hypertension.

Table 4: Multivariable logistic regression analysis of factors associated with hypertension
Variable Adjusted OR | 95% CI | p-value
Poor sleep quality 291 1.38-6.15 | 0.005
Age >30 years 1.82 0.91-3.64 | 0.091
Overweight/obesity 2.38 1.21-4.69 | 0.012
Family history of hypertension | 2.61 1.32-5.17 | 0.006
Insufficient physical activity 1.72 0.88-3.37 | 0.112
Sleep duration <6 hours 1.98 0.97-4.05 | 0.061
Overall, the findings demonstrated that poor insomnia, obesity, psychological distress, and

sleep quality was common among young adults and was
significantly associated with hypertension. Participants
with poor sleep quality had nearly three times higher
odds of hypertension than those with good sleep quality,
and this association remained significant after
adjustment for potential confounding factors.

DISCUSSION

In our study, poor sleep quality was common,
affecting 57.7% of participants, with a mean PSQI score
of 6.3 + 3.1 and mean sleep duration of 6.6 = 1.1 hours.
This finding is consistent with previous research among
Bangladeshi students reporting a high prevalence of poor
sleep quality [16]. Hypertension was present in 15.5% of
participants, while overweight/obesity and insufficient
physical activity were also common. Similar evidence
from Bangladesh has reported associations between

hypertension [17].

Hypertension was significantly more prevalent
among participants with poor sleep quality than among
those with good sleep quality, and poor sleep quality was
associated with approximately threefold higher odds of
hypertension. This finding is consistent with a meta-
analysis of observational studies showing that poor
subjective sleep quality was associated with higher blood
pressure and increased hypertension risk [18].

Hypertensive participants also had significantly
higher PSQI scores and shorter sleep duration, along
with lower sleep efficiency, longer sleep latency, and
more frequent sleep disturbances. Similarly, longitudinal
evidence found lower sleep efficiency among individuals
with hypertension (B = —1.1, 95% CI: —2.1 to —0.1),
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greater wake time after sleep onset, and longitudinal
changes in REM and N3 sleep [19].

After adjustment for potential confounders,
poor sleep quality remained independently associated
with hypertension (aOR 2.91, 95% CI: 1.38-6.15;
p=0.005). Overweight/obesity (aOR 2.38, 95% CI: 1.21-
4.69; p=0.012) and family history of hypertension (aOR
2.61, 95% CI. 1.32-5.17, p=0.006) were also
independently associated with hypertension. These
findings are consistent with studies among young adults
in Kenya and Bangladesh identifying obesity, family
history, and other modifiable factors as important
contributors to hypertension [20,21].

Overall, our findings indicate that poor sleep
quality is significantly associated with hypertension
among young adults, alongside established risk factors
such as overweight/obesity and family history.

CONCLUSION

Poor sleep quality was common among young
adults and was significantly associated with
hypertension. Poor sleep quality, overweight/obesity,
and a family history of hypertension were independently
associated with hypertension. These findings highlight
the importance of considering sleep quality as a potential
modifiable factor in cardiovascular risk assessment
among young adults. Further longitudinal and
multicenter studies are needed to confirm these
associations and clarify their causal relationships.
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