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ABSTRACT:

KEYWORDS Introduction:

Sleep quality, The prevalence of diseases associated with metabolic syndrome is on the rise(diabetes, hyperlipidemia,
LDL, HDL, obesity) and poor lifestyle choices such as sleep quality are associated with an increase in the prevalence
of those diseases. Our study aimed to evaluate the relationship between the quality of sleep and cholesterol

Triglycerides, SEASE
profile of individuals.

Cholesterol
Materials and Methods:

PSQI(Pittsburgh Sleep Quality Index) obtained from a questionnaire as well as serum cholesterol levels
and personal information such as gender and age.252 patients were given the PSQI questionnaire in which
198 patients were chosen after reviewing the inclusion and exclusion criteria. Logistic regression and
multivariate linear regression was done on the data obtained.

Results:

Statistically significant correlation was obtained between poor sleepers and increased serum cholesterol
levels when adjusted for age and BMI. In the multivariate linear regression, serum cholesterol increases
by approximately 8.3-10.2 mg/dL.

Conclusion:

Although there is a correlation between sleep quality and serum total cholesterol, identifying confounders
and adjusting for their effect can further our knowledge and understanding of the biochemical effect on
quality of sleep and vice versa.

Introduction: Our study is aimed to determine whether there is any
relationship between serum levels of cholesterol (HDL,
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LDL, Total)and triglycerides and sleep quality of the
patients. Adequate sleep quality and quantity are
important for the normal functioning of daily metabolic
and hormonal processes as well as regulation of appetite.
Chronic sleep debt, which is increasingly common in
developed countries, is associated with metabolic and
endocrine alterations which cause long term pathological
consequences.[1] Sleep plays a vital role in human health
and development, with growing evidence suggesting its
association with a wide range of physiological processes
[2]. Insufficient sleep duration and poor sleep quality
have been linked to various adverse health outcomes,
including chronic diseases such as obesity, diabetes, and
cardiovascular conditions. In this context, the
relationship between sleep and lipid (cholesterol and
triglycerides) levels is critical to cardiovascular health,
turning out to be an area of particular interest and
importance[3]. Recognizing the potential implications of
this relationship, the present study aimed to examine the
association between sleep characteristics, namely sleep
duration and quality, and lipid (cholesterol and
triglyceride) levels among a sample of adults aged 35 to
75 years.

The Pittsburgh Sleep Quality Index (PSQI) is a widely-
used self-report tool specifically designed to assess sleep
quality and disturbances in clinical populations over a
one-month period. It generates seven component scores,
covering key areas of sleep such as subjective quality,
latency, duration, efficiency, disturbances, medication
use, and daytime dysfunction, each of which has scores
ranging from 0-3. The total score, derived from these
components, provides a comprehensive global measure
of sleep quality. The seven components are then summed
to get the global PSQI score which ranges from 0-21. The
higher the score, the poorer the sleep quality. A score
greater than 5 can be considered as a significant sleep
disturbance. Despite the limited number of
questionnaires tailored for psychiatric patients, the PSQI
remains an effective tool for evaluating sleep-related
issues in clinical settings.[4] Lipid transport in the blood
occurs via lipoproteins, which are composed of
unesterified cholesterol, triglycerides, phospholipids,
and proteins. The five major classes of lipoproteins—
chylomicrons, VLDL, IDL, LDL, and HDL—each have
a specific role in transporting cholesterol and
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triglycerides to various destinations in the body, ensuring
proper lipid distribution and metabolism.[5]

Materials:

We analyzed the HDL and LDL levels by direct method,
Serum Cholesterol and Serum Triglyceride levels by
enzymatic end point method using Cobas pro machine,
in patients who are coming to the hospital for their master
health check-up and followed them up with the
Pittsburgh Sleep Quality Index questionnaire.

Methodology:

A cross-sectional study was conducted at PSG Institute
of Medical Sciences and Research, Coimbatore between
2022 to 2024 following approval from the Institutional
Ethical Committee (Ref. No.:
PSG/IHEC/2022/Appr/Exp/028). A total of 252 patients
visting the master health check-up were given the PSQI
questionnaire and informed about thes study. These
patients had their blood samples collected during fasting
state around between 7:00-8:00am. Patients who were on
lipid lowering drug medications, those who were
suffering from comorbidities including hypothyroidism,
diabetes, hypertension or already clinically diagnosed
sleep disorders based on OSA screening were excluded
from the study. Out of them, 198 were selected based on
the inclusion and exclusion criteria.

This cross-sectional study recruited a representative
sample of these 252 adults between the ages of 35 and 75
of the people who visited Master health check-up at PSG
hospital, Coimbatore, Tamil Nadu, India. Participants
were asked to complete a comprehensive survey that
included questions about their sleep habits, including
duration and quality, as well as provide blood samples
for the assessment of their cholesterol profile. (Basch et
al., 2014) The survey collected detailed information on
participants' sleep patterns, including the average
number of hours slept per night, self-reported sleep
quality, and the presence of any sleep-related
disturbances or disorders.

The Cobas pro, which was used for determining the
cholesterol values, utilizes spectrophotometric and ion-
specific electrode measuring systems. The instrument
utilizes reusable optically pure plastic reaction cells.[6]
Triglycerides are completely hydrolyzed to free glycerol
and free fatty acids by the enzyme lipase. The liberated
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free  glycerol  content

then  determined

enzymatically.[7] The documented data was then

Results & Data Analysis:
Table 1

Summary of Demographics and biochemical parameters

subjected to statistical analysis and results were
interpreted.

Categories PSQI Global Score Categories P Value
Good Poor
N=108 N=289
Gender Male: 88 59
0.0299
Female: 20 30
50.2+5.72 50.22 +4.55
Age 50 (28,80) 50 (40,68) 0.9825
253+1.45 25.0+1.49
BMI 25.3(22.5,28.2) 24.7(22.1,27.8) 0.2335
182.73 £31.71 192.30 +£34.29
Cholesterol (serum) (mg/dl) 180.5 (113, 259) 189 (122, 262) 0.0452
127.71 £ 67.65 134.96 +76.31
Triglycerides (serum) (mg/dl) | 109 (46, 1468) 117.5 (42, 426) 0.4872
42.03 £8.39 43.73 £10.46
HDL Cholesterol (mg/dl) 42 (24,71) 42 (25,72) 0.2184

655



http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2026) 16(1), 653-661 | ISSN:2251-6727

Number of sleepers

Table 2
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Correlation analysis between PSQI scores and biochemical parameters

Categories Good sleepers Poor Sleepers

R P Value R P Value
Age 0.017 0.864 0.008 0.945
BMI 0.008 0.938 -0.122 0.526
Cholesterol (serum)
(mg/dl) -0.03 0.792 0.044 0.727
Triglycerides
(serum) (mg/dl) 0.035 0.722 -0.09 0.547
HDL  Cholesterol
(mg/dl) 0.094 0.549 0.057 0.704
LDL Cholesterol
(mg/dl) -0.06 0.609 0.078 0.585
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VLDL (mg/dl) 0.06 0.606 -0.078 0.575
Cholesterol (serum)/(mg/dl)

300 |
g S

[ [

E o 8 3 °® ] ¢
8 g ® ® o $ °
& 200 —' 0 o o
S g e o
S ® 8 o e
£ ! ® . 3
= e e * o ? .
& 100
5
o
2
2
(&)

0]

2 4 6 8 10 12 14 16 18

PSQl (Sleep disturbance>5)

Table 3:
Logistic regression analysis of sleep quality as dependent variable and cholesterol as independent variable, adjusted for
confounders
Beta Coefficient 95% Confidence Interval P Value

Unadjusted 0.0088 0.0002 0.0177 0.045

Adjusted for Age 0.0089 0.0003 0.0178 0.0445

Adjusted for BMI 0.0096 0.0009 0.0186 0.0324

Adjusted for Gender | 0.0077 -0.0009 0.0167 0.0831
Table 4:

Multivariate linear regression with total cholesterol as the dependent variable and Sleep quality as independent variable,
adjusted for confounders

Estimate 95% Confidence Interval P Value

Unadjusted 9.5718 0.2809 18.862 0.0432
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Adjusted for Age 9.5632 0.2821 18.844 0.0434
Adjusted for BMI 10.226 0.9393 19.512 0.031
Adjusted for Gender | 8.3156 -1.0877 17.7189 0.0827
Methodology: Table 3 gives the logistic regression analysis of sleep

Numerical continuous variables were represented as
mean and standard deviation. Categorical variables were
represented as frequencies and percentages. Student t test
was used to compare the distribution of continuous
variables between groups and Chi-square test was used
to compare categorical variables. Polyserial correlation
coefficient was calculated to check the association of
PSQI global scores and biochemical parameters. Logistic
regression was used to calculate the odds ratio. For all
tests, P value of less than 0.05 was considered
statistically significant . All analysis was carried out in R
version 4.5.0.

Results:

The dataset contained 197 samples in total. Those with
less than or equal to four PSQI scores were categorized
as good sleepers and those with five or above were
categorized as poor sleepers. There were 108 good
sleepers and 89 poor sleepers.

Table 1 gives the summary of demographics and
biochemical parameters. The gender distribution
between good and poor sleepers differed significantly (P
value = 0.0299). Total cholesterol also differed
significantly between good and poor sleepers with a
mean + SD of 182.73 + 31.71 and 192.3 + 34.29
respectively (P value = 0.0452). Variables like age, BMI,
triglycerides, HDL, LDL and VLDL did not differ
significantly between groups (P value > 0.05).

Table 2 provides the polyserial correlation coefficients
and P values between biochemical parameters and PSQI
sleep scores. Weak positive correlation and weak
negative correlation was observed between sleep scores
and biochemical parameters but none of them were
significant.
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quality as dependent variable and cholesterol as
independent variable, adjusted for confounders. Beta
coefficients represent the change in log-odds per 1mg/dL
increase in the cholesterol. In all the models( unadjusted,
adjusted for age,BMI, gender), the Beta coefficient has a
positive value(0.0077-0.0096), indicating that as
cholesterol(independent variable) levels increase, the
likelihood of the dependent variable(poor sleep quality)
also increases. The relationship is also statistically
significant in the unadjusted, age-adjusted and BMI-
adjusted models. The BMI- adjusted model showed the
highest significance(p = 0.0324) and the highest effect
size(Beta = 0.0096), suggesting that when weight is
adjusted for, the link between cholesterol and sleep
quality becomes even more pronounced. When the
model is adjusted for gender, p-value rises to 0.0831,
which is higher than the standard threshold of 0.05. This
indicates that the relationship is not statistically
significant when gender is accounted for. This implies
two possibilities: Gender is a strong confounding factor,
or that the relationship between cholesterol and sleep
quality differs significantly between men and women.
Similarly, the Confidence interval does not cross 0 in the
first three models (unadjusted, BMI and age), however it
crosses zero in the gender-adjusted model(lower bound
being -0.0009), confirming that it is not statistically
significant .

Table 4 presents a multivariate linear regression analysis
where total cholesterol is the dependent variable and
sleep quality is the independent variable. This is
essentially the inverse of Table 3, analysing how sleep
quality predicts cholesterol levels across four models.
The estimate refers to the change in total cholesterol for
every one-unit change in the sleep quality score. In the
BMI- adjusted model, the estimate is the highest at
10.226. This suggests that after adjusting for weight,
sleep quality has a substantial predictive relationship
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with cholesterol levels. Similar to Table 3, the
relationship remains statistically significant in the
unadjusted(p = 0.0432), age-adjusted(p = 0.0434) and
BMI-adjusted(p=0.031). This indicates that since the p-
values are consistently below 0.05 across these models,
there is a robust association between sleep quality and
serum cholesterol. Similarly, adjusting for gender causes
the relationship to lose statistical significance(p =
0.0827). The 95% Confidence Interval includes
zero(lower range being -1.0877), hence the fact that the
relationship exists independently of gender influence
cannot be established definitively.

Table 3, being a logistic regression, looked at the
probability of having good vs poor sleep, while Table 4
being a multivariate linear regression treats cholesterol
as a continuous numerical value. This suggests that as
sleep quality scores worsen, total cholesterol levels
significantly rise by approximately 8.3-10.2 mg/dL.
Hence looking at the analysis from both the tables, we
can say that sleep and cholesterol are significantly
related, with controlling for BMI actually making the
relationship more significant in both the tables.
Conversely, gender is the only variable that when
controlled, pushes the results into the statistically not
significant category in both the tables.

Discussion:

Poor sleep quality, as previously measured using the
PSQI method, can cause derangement of serum
cholesterol (HDL, LDL, Triglycerides, Cholesterol) via
multiple abnormal physiological functions. These
include (but not limited to) reduced HDL cholesterol,
Increased LDL  cholesterol and triglycerides,
inflammation, hormonal imbalance particularly appetite
and stress(leptin and cortisol) as well as causing an
individual to make poor dietary choices along with
reduced physical activity. All of the above derangements
can negatively impact serum cholesterol levels.

High serum cholesterol levels can cause atherosclerosis,
plaque formation and narrowing of arteries which will
cause a reduced blood flow while raising the risk of
rupture of clots that can potentially lead to complete
occlusion of important arteries such as coronary or
cerebral arteries leading to heart attacks and strokes.
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Poor sleep quality causes an increase in cholesterol by a
decreased expression of NR1DI, a circadian oscillator
and transcriptional regulator of CYP7A1, an enzyme that
converts cholesterol into bile acids. Decreased
conversion causes increased serum cholesterol levels and
its accumulation in the liver.[8]

In addition, the available literature shows that sleep
restriction/deprivation  significantly increases total
cholesterol and LDL cholesterol levels. Interventions
that can help prolong the sleep duration can help in
treating patients who have hypercholesterolemia.[9]

Additionally, we can also consider the converse
perspective in which abnormal lipid profile can cause
sleep disturbances. One study conducted in rat animal
models showed that there is significant sleep
disturbances due to increased sympathetic activity after
exposure to high cholesterol. This could signify that the
inverse correlation of high cholesterol causing sleep
apnea and poor sleep quality could also pose a risk to
patients.[10] A similar observation has been made in a
study conducted in human subjects which tested for
hypercholesterolemia and associated sleep
disturbances.[11]

Our study has shown significant differences between
good and bad sleepers in the table of demographics
(Table 1) and logistic regression analysis(Table 3).
While these 2 measures show the statistical correlation
between sleep quality and cholesterol, clinical
correlation has to be better analyzed. Multivariate
analysis has also shown a quantifiable increase for
cholesterol in patients with decreased sleep quality. One
possible confounder can be that obesity(raised BMI,
Table 3), poses an increased risk of sleep apnoea, and this
could potentially cause disruptions in REM and NREM
sleep which could ultimately be the cause of poor sleep
quality.[10] Adjustments for BMI and sleep apnea have
shown the association between sleep quality and lipid
profile to disappear in certain studies.[13] Similarly our
study has shown that in the gender adjusted model, the
results are not statistically significant . This finding is
also echoed in other studies in which they have reported
that women might have poorer sleep quality in relation
to men.[14]

Studies have also been conducted in which association of
sleep quality and serum cholesterol have been measured,
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particularly in those with other metabolic comorbidities
such as diabetes mellitus. It has been reported that those
with additional comorbidities will have poorer control of
serum cholesterol.[15]

Conclusion:

Our study has shown a statistically significant
correlation between poor sleep quality and increased
total cholesterol. There have been other similar studies in
other regions which have similar supporting
evidence.[16] This could help us in further research on
recognition of poor sleep as a factor in patients who
struggle to maintain cholesterol levels under control.
Further research can also be done to find out which type
of cholesterol is predominantly affected in case of sleep
disturbances. However, more analysis as well as multiple
confounding factors have to be taken into consideration
before drawing significant clinical correlation between
poor sleep quality and increased total cholesterol.
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