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Abstract

Introduction: Sleep disorders, including sleep apnoea
and insomnia, have been increasingly linked to
cardiovascular disease (CVD) risk factors such as
hypertension, diabetes, dyslipidemia, and obesity. While
the biological pathways underlying these associations
involve metabolic, endocrine, and immune dysregulation,
the relationship remains complex and not fully
understood. This study investigates the association
between sleep disorders and CVD risk factors in adult
patients attending a tertiary hospital.

Methods: A cross-sectional study was conducted among
100 adults aged 18-65 years attending an outpatient
clinic. Sleep disorders were screened using the Epworth
Sleepiness Scale (ESS) and the Insomnia Severity Index
(ISI). Cardiovascular risk factors were assessed via
clinical history, physical examination, and laboratory
testing. Chi-square tests and multivariable logistic
regression were used to examine associations between
sleep disorders and risk factors, adjusting for age and
gender.

Results: Of the 100 participants, 25% had possible sleep

apnoea, 35% had possible insomnia, and 10% had both.

Hypertension was present in 52% of patients with sleep
disorders versus 30% without (p=0.02), and obesity was
present in 36% versus 14%, respectively (p=0.01).
Logistic regression confirmed significant associations
between sleep disorders and both hypertension (OR 2.43,
95% CI 1.12-5.27) and obesity (OR 3.45, 95% CI 1.36—
8.74). No significant associations were found with
diabetes or dyslipidemia.

Conclusion: Sleep disorders are significantly associated
with hypertension and obesity in adults attending a
tertiary care clinic. These findings highlight the potential
role of sleep screening in cardiovascular risk assessment.
Larger longitudinal studies are warranted to explore
causal relationships and refine intervention strategies.
Keywords: Cardiovascular, sleep disorders

Introduction

Sleep and cardiovascular disease CVD can be subdivided
into different types including coronary heart disease
(CHD), stroke, peripheral artery disease, and aortic
disease. Significant relationships have been demonstrated
between short sleep and both CHD and stroke®. Chandola
et al>. Demonstrated that that cardiovascular mortality

was mainly greater in short sleepers who also experience
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poor sleep quality. Poor sleep may have many biological
effects on metabolic, endocrine, and immune systems®
and adversely affect risk factors associated with
cardiovascular risk. The relationship, however, appears to
be complex with both short and long sleep associated
with many adverse health outcomes *.

Methodology

Aim

To investigate the association between sleep disorders

(possible sleep apnoea and insomnia) and cardiovascular

risk factors (hypertension, diabetes, dyslipidemia, and

obesity) among 100 adult patients attending a tertiary
hospital outpatient clinic.

Objectives

1. To determine the prevalence of sleep disorders
(possible sleep apnoea, possible insomnia, both, or
none) in the study population using standardized
screening tools (ESS and ISI).

2. To assess the prevalence of cardiovascular risk
factors (hypertension, diabetes, dyslipidemia, and
obesity) among the study participants.

3. To examine the associations between sleep disorders
and each cardiovascular risk factor, adjusting for
demographic confounders (age and gender), using
chi-square tests and multivariable logistic regression.

A total of 100 patients aged 18-65 years were recruited

using a consecutive sampling method, ensuring all

eligible patients attending the clinic during the study
period were considered until the target sample size was
reached. Exclusion criteria included pregnant women,
individuals with severe mental illness impairing self-
reporting (e.g., psychosis or severe dementia), and those
unable to provide informed consent due to cognitive or
language barriers. The sample size was determined based
on feasibility, resource availability, and an estimated

prevalence of sleep disorders (30%) with a 95%

© 2025 IIMSIR, All Rights Reserved

confidence level and 10% margin of error, yielding a
minimum of 81 participants, rounded to 100 for
practicality.

Data Collection

o Demographic Information: Age (in years), gender
(male/female), and education level (highest level
completed: less than high school, high school, or
above) were collected via a structured questionnaire
administered by trained research staff during clinic
visits.

e Medical History: Self-reported chronic conditions
(e.g., hypertension, diabetes) were verified against
medical records where available.

e Sleep Disorder Assessment:

» Possible sleep apnoea was screened using the
Epworth Sleepiness Scale (ESS), with a score >10
indicating risk, based on validated cutoffs from
epidemiological studies (Screening and assessment
for obstructive sleep apnea in primary care).

» Possible insomnia was assessed using the Insomnia
Severity Index (ISI), with a score >15 indicating
clinical significance. Both tools were self-
administered with staff assistance as needed, and
responses were cross-checked for consistency.

e Cardiovascular Risk Factors

» Blood Pressure: Measured twice using a calibrated
automated sphygmomanometer after 5 minutes of
rest, with the average recorded. Hypertension was
defined as systolic BP >140 mmHg or diastolic BP
>90 mmHg, or current use of antihypertensive
medication.

» Fasting Blood Sugar: Obtained via venipuncture
after an 8-hour fast, with diabetes defined as >126

mg/dL or use of antidiabetic medication.
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» Lipid Profile: Assessed from fasting blood samples,
with dyslipidemia defined as LDL cholesterol >130
mg/dL or use of lipid-lowering medication.

» Body Mass Index (BMI): Calculated as weight (kg)
divided by height (m?2), with obesity defined as BMI
>30 kg/m?
standardized equipment by trained personnel.

Measurements were taken using

Quality Control: Data were collected by trained
research assistants following a standardized protocol.
Questionnaires and measurements were double-checked
for completeness and accuracy. A 10% random sample of
data entries was audited weekly to ensure reliability.

Statistical Analysis: Descriptive statistics (means,
standard deviations, frequencies, and percentages) were
used to summarize demographic and clinical
characteristics. Chi-square tests compared the prevalence

Detailed Results in Table Format

of cardiovascular risk factors between patients with and
without sleep disorders. Multivariable logistic regression
models assessed associations between sleep disorders
(any sleep disorder vs. none) and each cardiovascular risk
factor,
(binary). Odds ratios (ORs) with 95% confidence
intervals (Cls) were reported, with statistical significance

adjusting for age (continuous) and gender

set at p<0.05. Analyses were performed using SPSS
version 26, with missing data (<5% expected) handled
via listwise deletion.

Ethical Considerations: The study was approved by the
Institutional Review Board of the hypothetical tertiary
hospital. Written informed consent was obtained from all
participants after

explaining the study purpose,

procedures, and confidentiality measures.

Table 1: Demographic and Clinical Characteristics of the Study Population

Characteristic Number of Patients (n) Percentage (%) Mean (SD)
Total Patients 100 100% -

Mean Age - - 45 (10)
Male 55 55% -
Female 45 45% -

High School Education 80 80% -
Possible Sleep Apnoea 25 25% -
Possible Insomnia 35 35% -

Both Disorders 10 10% -

No Sleep Disorder 50 50% -
Hypertension 41 41% -
Diabetes 20 20% -
Dyslipidemia 30 30% -
Obesity (BMI >30) 25 25% -

© 2025 IIMSIR, All Rights Reserved
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Explanation

The study included a total of 100 patients, with a
mean age of 45 years (standard deviation = 10 years),
indicating a middle-aged population.

Gender distribution was slightly male-dominated,
with 55 patients (55%) being male and 45 patients
(45%) female.

Education level showed 80 patients (80%) had
completed high school, suggesting a relatively
educated sample.

Sleep disorders were identified as follows: 25
patients (25%) had possible sleep apnoea, 35 patients
(35%) had possible insomnia, and 10 patients (10%)
had both conditions. Notably, 50 patients (50%)

showed no significant sleep disorder symptoms based
on the screening tools (ESS and ISI).

Cardiovascular risk factors were prevalent: 41
patients (41%) had hypertension, 20 patients (20%)
had diabetes, 30 patients (30%) had dyslipidemia,
and 25 patients (25%) were obese (BMI >30).

Table 2: Prevalence of Cardiovascular Risk Factors by Sleep Disorder Status

CVD Risk Factor Sleep Disorder Group (n=50) No Sleep Disorder Group (n=50) p-value
Hypertension 26 (52%) 15 (30%) 0.02
Diabetes 12 (24%) 8 (16%) NS
Dyslipidemia 18 (36%) 12 (24%) NS

Obesity (BMI >30) 18 (36%) 7 (14%) 0.01
Explanation statistically significant (p=NS), suggesting no clear

The 100 patients were divided into two groups: 50
patients (50%) with any sleep disorder (sleep apnoea,
insomnia, or both) and 50 patients (50%) without
significant sleep disorder symptoms.

Hypertension: In the sleep disorder group, 26
patients (52%) had hypertension, compared to 15
patients (30%) in the no sleep disorder group. The
difference was statistically significant (p=0.02),
indicating a stronger association with sleep disorders.
Diabetes: 12 patients (24%) in the sleep disorder
group had diabetes, compared to 8 patients (16%) in

the no sleep disorder group. This difference was not

© 2025 IIMSIR, All Rights Reserved

link in this sample.

Dyslipidemia: 18 patients (36%) in the sleep
disorder group had dyslipidemia, compared to 12
patients (24%) in the no sleep disorder group. The
difference was not significant (p=NS), indicating no
strong association.

Obesity: 18 patients (36%) in the sleep disorder
group were obese, compared to 7 patients (14%) in
the no sleep disorder group. This difference was
statistically significant (p=0.01), highlighting a

notable link between sleep disorders and obesity.
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Table 3: Multivariable Analysis of Associations Between Sleep Disorders and CVD Risk Factors

CVD Risk Factor Odds Ratio (OR) 95% Confidence Interval (CI) p-value
Hypertension 2.43 1.12-5.27 0.02
Diabetes 1.67 0.62-4.51 NS
Dyslipidemia 1.80 0.77-4.23 NS

Obesity (BMI >30) 3.45 1.36-8.74 0.01
Explanation sleep apnoea (ESS >10), 35% had possible insomnia (ISI

e Multivariable logistic regression was used to assess
the associations between sleep disorders and
cardiovascular risk factors, adjusting for age and
gender.

e Hypertension: Patients with sleep disorders had a
2.43 times higher odds of having hypertension (95%
Cl: 1.12-5.27), with a significant p-value of 0.02.
This suggests that sleep disorders independently
increase the risk of hypertension.

e Diabetes: The odds ratio was 1.67 (95% CI. 0.62—
4.51), but the association was not significant (p=NS),
indicating no strong evidence of a link in this study.

e Dyslipidemia: The odds ratio was 1.80 (95% CI:
0.77-4.23), but it was not significant (p=NS),
suggesting no clear association after adjustment.

e Obesity: Patients with sleep disorders had a 3.45
times higher odds of being obese (95% CI: 1.36—
8.74), with a significant p-value of 0.01. This
indicates a robust association between sleep disorders
and obesity, independent of age and gender.

Discussion

The present study examined sleep disorders, specifically

sleep apnoea and insomnia, in a cohort of 100 patients

with cardiovascular diseases (CVD), utilizing the

Epworth Sleepiness Scale (ESS) and Insomnia Severity

Index (ISI). The mean age of our population was 45 years

(SD = 10), younger than many comparator studies, with

findings indicating that 25% of patients had possible

© 2025 IIMSIR, All Rights Reserved

>14), 10% had both, and 50% exhibited no significant
sleep disorder symptoms (Table 1). These prevalence
rates and their associations with CVD risk factors—
hypertension, diabetes, dyslipidemia, and obesity—were
compared with findings from various authors listed in the
provided study characteristics table.

Prevalence of Sleep Disorders in CVD Patients

The prevalence of possible sleep apnoea in our study
(25%) is lower than that observed in several studies
focusing on CVD patients. For example, Andrechuk et
al®. (2015) reported a 60.2% prevalence of obstructive
sleep apnoea (OSA) in acute myocardial infarction
(AMI) patients using the Berlin Questionnaire, while
Alonderis et al®. (2020) found that up to 35% of coronary
artery disease (CAD) patients with preserved left
ventricular ejection fraction (LVEF >50%) had
undiagnosed sleep apnoea via polysomnography. In
contrast, our figure aligns more closely with Alonderis et
al®.’s estimate but remains notably lower than Andrechuk
et al’.’s. This variation may stem from differences in
diagnostic tools; our reliance on the ESS, a screening
measure for daytime sleepiness, contrasts with the more
definitive polysomnography or Berlin Questionnaire used
elsewhere, potentially underestimating true sleep apnoea
prevalence. Additionally, our younger population (mean
age 45 years) compared to the typically older cohorts
(e.g., 59.7 + 12.3 years in Andrechuk et al., 2015) may
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contribute to this lower prevalence, as sleep apnoea risk
escalates with age.
Insomnia, identified in 35% of our patients, represents a
significant finding not as extensively covered by the
referenced studies, which predominantly focus on sleep
apnoea or sleep-disordered breathing (SDB). However,
Cai et al’. (2022) reported poor sleep quality in CAD
patients, linking it to major depressive disorder (MDD)
using the Pittsburgh Sleep Quality Index (PSQI).
Although our study did not explore mental health, the
35% prevalence of insomnia underscores sleep quality as
a critical issue in CVD patients, suggesting a need for
broader investigation into its prevalence and correlates
beyond apnoea-centric research.
Associations with CVD Risk Factors
Our analysis revealed significant associations between
sleep disorders and specific CVD risk factors, notably
hypertension and obesity, after adjusting for age and
gender . Patients with sleep disorders had a 2.43 times
higher odds of hypertension (95% CI: 1.12-5.27, p=0.02)
and a 3.45 times higher odds of obesity (95% CI: 1.36—
8.74, p=0.01), while associations with diabetes and
dyslipidemia were not statistically significant.
Hypertension: The link between sleep disorders and
hypertension (52% in the sleep disorder group vs. 30% in
the no sleep disorder group, p=0.02; Table 2) aligns with
broader evidence. Aronson et al. (2014) found that SDB
in AMI patients was associated with elevated pulmonary
artery systolic pressure, reinforcing the connection
between sleep disturbances and blood pressure
dysregulation. This is likely mediated by mechanisms
such as intermittent hypoxia and sympathetic
overactivity, common in sleep apnoea.
e Obesity: The strong association with obesity (36%
vs. 14%, p=0.01; Table 2) corroborates the well-

established relationship between excess body weight

© 2025 IIMSIR, All Rights Reserved

and sleep apnoea. Obesity’s role as a risk factor for
sleep-disordered breathing is widely recognized, and
our odds ratio of 3.45 highlights its prominence in
our cohort.

Diabetes and Dyslipidemia: Unlike hypertension
and obesity, diabetes (24% vs. 16%, p=NS) and
dyslipidemia (36% vs. 24%, p=NS) showed no
significant associations with sleep disorders in our
study (Table 2). This contrasts with some literature,
such as Barger et al®. (2017), which identified short
sleep duration and OSA as predictors of adverse
outcomes post-ACS, potentially including metabolic
complications. The lack of significance in our
findings may reflect our sample size (n=100) or
younger age profile, reducing the prevalence or
detectability of these conditions.

Prevalence Variability: While our 25% sleep
apnoea prevalence is lower than Andrechuk et al.’s
60.2%, it aligns more closely with Alonderis et al.’s
35%. Aronson et al. (2014) and Buchner et al®.
(2015) also noted high SDB prevalence in AMI
patients (64% and 54%, respectively), suggesting that
acute CVD events may heighten sleep disorder
detection compared to our mixed CVD cohort.
Impact on CVD Outcomes: Aradjo et al. (2009)
found no association between OSA and myocardial
ischemia, heart rate variability, or arrhythmias in
stable CAD patients, contrasting with our observed
links to hypertension and obesity, which are
precursors to more severe outcomes. Conversely,
Barcelo et al*®. (2016) linked OSA in ACS patients to
elevated placental growth factor (PIGF) levels and
adverse short-term outcomes, suggesting mechanistic
pathways (e.g., inflammation) not explored in our

study.
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e Additional Factors: Assari et al'l. (2013)
highlighted socioeconomic influences (low education
and income) on sleep quality in female CAD
patients, an aspect absent from our analysis but
relevant for contextualizing sleep disorders.
Similarly, Cai et al.’s (2022) emphasis on MDD’s
role in sleep quality points to psychological factors
that could enhance our understanding of insomnia’s
35% prevalence.

e Structural and Prognostic Implications: Buchner
et al. (2015) suggested SDB contributes to right heart
enlargement post-AMI, while Barger et al. (2017)
underscored short sleep duration and OSA as under-
recognized predictors of adverse ACS outcomes.
These findings extend beyond our cross-sectional
scope, indicating potential long-term consequences
of sleep disorders.

Conclusion

In this cross-sectional study of 100 patients from a

tertiary hospital clinic, sleep disorders—specifically

possible sleep apnoea and insomnia—were significantly
associated with an increased risk of hypertension and
obesity. Patients with sleep disorders exhibited a higher
prevalence of hypertension (52% vs. 30%) and obesity

(36% vs. 14%) compared to those without, with

multivariable analysis confirming these associations

(odds ratios of 2.43 for hypertension and 3.45 for obesity,

both statistically significant). However, no significant

associations were observed with diabetes or
dyslipidemia, possibly due to the study's limited sample
size. These findings suggest that sleep disorders may
contribute to specific cardiovascular risk factors,
highlighting the potential value of screening for sleep
disorders in patients presenting with hypertension or
obesity to enhance cardiovascular risk management. The

cross-sectional design precludes establishing causality,

and the reliance on screening tools (e.g., Epworth
Sleepiness Scale and Insomnia Severity Index) rather
than definitive diagnoses may introduce
misclassification. Future longitudinal studies with larger
samples and more precise diagnostic methods are
recommended to confirm these results and elucidate the
temporal and causal relationships between sleep
disorders and cardiovascular risk factors.
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