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ABSTRACT

INTRODUCTION

Obesity and poor sleep quality are challenging public health issues worldwide. Despite numerous research connecting obesity
and sleep quality, there is limited study on it at specific community settings like Lumbini Province, Nepal. So, this
comprehensive community-based cross-sectional study was conducted with the aim to assess the relationship between sleep
quality, and obesity.

MATERIAL AND METHODS

This study was conducted from April to August 2023 in Ranigaon-2, Bhairahawa, Nepal. Total 76 participants were enrolled in
the study and data were collected through door-to-door visits and included socio-demographic information, body-mass index
(BMI), waist-hip ratio (WHR), and sleep quality assessed using the Pittsburgh Sleep Quality Index (PSQI). Descriptive
statistics, Pearson’s correlation, and logistic regressions were used for analysis.

RESULTS

The study included 35 males and 41 females with a mean age of 36.88+10.06 years. The mean BMI was 25.95 + 3.78 kg/m? and
average waist-hip ratio was 0.9 + 0.06. The mean PSQI score was 6.82 + 3.24, indicating poor sleep quality in about 60% of
participants. No significant correlation was found between BMI, WHR, and sleep parameters. Age was directly correlated with
sleep latency and PSQI score, and inversely with sleep efficiency.

CONCLUSION

Poor sleep quality was prevalent in the community, but no significant association was found between sleep indices and obesity
parameters. The study found the impact of age on quality of sleep, highlighting the importance demographic factors in sleep
research. In future, longitudinal studies are needed to explore the relationship between sleep, overweight, and obesity.
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INTRODUCTION

Obesity and poor sleep quality not only compromise
individual well-being but also impose a considerable burden
on healthcare systems worldwide.'> A pooled estimates of
the prevalence of obesity and overweight in the Middle East
Asia were 21.17% and 33.14% respectively.? WHO
estimates in 2022 that 43% of adults of 18 years and above
have overweight (16% with obesity) globally, which
includes 31% in South-East Asia region, (5% with obesity).*
The World Obesity Federation projects that by 2030, one
billion people will be obese, with South and Southeast Asia
experiencing a doubling in obesity rates and 45 million
children affected.> Studies in elderly population of different
parts of Nepal have shown the prevalence of insomnia to be
46.2% in Hetauda, 52.3% in Nepalganj, 50% at Banepa,
29.1% at Kathmandu and 17.5% Nationwide.®!® The
variation is largely due to different population and the tools
to assess the condition. The National Sleep Foundation
guidelines recommend 7-9 hours of sleep per night for
adults, and inadequate sleep raises the risk of
overweight/obesity by 1.4 times than normal sleepers.'1?

Furthermore, WHO data reflects that obesity and overweight
can contribute to sleep-related issues such as insomnia, sleep
apnea, and restless legs syndrome (RLS)."* Several studies
have also shown poor sleep patterns increase the risk of
obesity and modifies endocrine function in a way that
promotes weight gain.'*'® A meta-analysis of 18 studies
involving over 600,000 adults showed that sleeping less than
5 hours per night was associated with a 55% higher risk of
obesity. Additionally, the analysis revealed that for each
extra hour of sleep, the BMI decreased by 0.35 kg/m?.!” This
highlights the significant impact of sleep on body weight.

Despite a large number of studies establishing the
relationship between sleep and obesity, gaps remain in
linking obesity with sleep in specific community settings and
diverse demographic groups. There is hardly any study done
in the community of Lumbini Province, Nepal. This study
aimed to find the relationship between sleep quality and
obesity in a community setting of Lumbini province, using
standard metrics like body mass index (BMI), waist hip ratio
(WHR), and Pittsburgh Sleep Quality Index (PSQI).

MATERIAL AND METHODS

This community-based cross-sectional study was conducted
from April to August 2023 at Ranigaon-2, Bhairahawa Nepal
after obtaining ethical approval from institutional review
committee of Universal College of Medical Sciences,
Bhairahawa, Nepal (Ref No. UCMS/IRC/230/22). The
sample size was determined using the Elizabeth, Wanda and
Apriyanti (2022) study,'® which showed the odds ratio of
having poor sleep with high BMI to be 8.57. Sample size
was calculated using the sample size formula for comparing
the two proportions, n = [(Za/; + Z,_B)* * [p1.(1 - p1) + p2. (1
- p2)1/ (p1—p2)?, where pl and p2 are proportions of variable
(sleep quality) in case (obese) and control (non-obese), and
taking the prevalence of poor sleep in non-obese as 16.7%
and in obese as 63.2% as per the literature, at 95%
confidence and 80% power. Adding 10% non-response rate,
required total sample size is 44. A total of 76 participants
were enrolled in the study by convenient sampling
technique.

Socio-demographic information was taken from all the
participants. Body mass index (BMI) was calculated as ratio
of weight in Kg and height in meter squared, was classified
as per WHO Asian classification.”” Waist and hip
circumferences were measured using non-stretchable tape to
ensure accuracy and consistency. The quality of sleep was
assessed using Pittsburgh Sleep Quality Index (PSQI).?
PSQI is a widely used tool to assess sleep quality over a
month, comprising 19 self-assessment questions and five
questions to be assessed by a bed partner or roommate (if
available), forming seven component scores, each of which
has a range of 0 to 3 points. The component scores are
summed to produce a global score (range 0 to 21). Higher
scores reflect worse sleep quality. The PSQI was translated
into Nepali by two authors independently, and discrepancies
were resolved to create a single version. Language and
subject experts, including professors from Psychiatry and
Physiology, reviewed the translation to ensure it retained the
original meaning and relevance. Data were anonymized,
coded, and analyzed using IBM SPSS 16. Descriptive
statistics included frequency, proportion, mean, and standard
deviation. Pearson’s correlation and Logistic Regression
analyzed the predictability of PSQI, with a significance level
of p <0.05.

RESULTS

Among the 76 participants, 35 (46%) were male and rest
(54%) were female. Their mean age was 36.88+10.06 years,
ranging from 25 to 64 years. Most of them were
home-makers (19); other occupations include business,
services, farming, teaching and labour (figure 1). Substance
abuse of some type was taken by 21 participants, commonest
being alcohol. About two-third people practiced regular
exercise and 13 did not do any. Three-fourth of them (57)
were apparently healthy as per history; remaining had
diagnosed conditions such as thyroid disorders, asthma, and
diabetes; but none of them were serious. Twenty citizens
were taking medication of some type (including ayurvedic
by one) at the time of data collection (figure 2). General
physical examination of participants was grossly normal.
Pulse rate on average was 82 +11.26 (range 54 to 102) beats
per minute. Majority of them had normal blood pressure, and
12 (15.79%) had hypertension as per JNC-7 classification
(Figure 2). Mean body mass index was 25.95 + 3.78 Kg/m?;
most of them fell in overweight category (35, 46.05%) and
25 participants (32.89%) were obese as per WHO Asian
classification of BMI. The average waist-hip ratio was 0.9 +
0.06, which was higher than 0.85 in 15 female (36.58%
females) and higher than 0.9 in 33 male (94.28%) (Figure 2).
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Figure 1. Occupation of participants.
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Figure 2. History and examination parameters of
participants

Sleep parameters

Sleep quality and quantity was assessed by standard PSQI
score. On average, participants sleep at 10:25 pm. Their
sleep latency (time taken to fall asleep after going bed) was
28.36 + 28.5 minutes; sleep latency exceeding 30 minutes
was observed in 13 individuals. Overall sleep duration was
7.36 £ 0.9 hours, but the average sleep efficiency was 88%.
The PSQI score was 6.82 + 3.24 on average, ranging from 1
to 15. About 60% participants showed abnormal sleep
duration (less than 7 hours) and PSQI score (5 or more)
(figure 3).

82.90% 71.05% 39.44% 40.79%
Latency Efficiency Duration PSQI score
Normal B Abnormal*

Figure 3. Sleep parameters of participants

* Abnormal parameter includes latency higher than 30 min,
efficiency 85% or less, duration less than 7 hours and PSQI
score 5 or higher.

Correlation

Sleep indices were correlated with various parameters by
Pearson Correlation. It shows that higher age was directly
correlated with sleep latency and PSQI score but inversely
with sleep efficiency. Obesity indices such as BMI and WHR
did not show any significant correlation with any sleep
parameters (Table 1).

In order to assess the predictability of PSQI score, a logistic
regression analysis was performed, using age, sex, presence
of any comorbidity, substance abuse, exercise, BP
classification, BMI, WHR, sleep latency, duration, actual
duration and percent efficiency as predictor variables (Table
2). The logistic regression model assessed those factors
dichotomizing the sleep quality with 5 or more PSQI score
as poor and less than 5 as good quality of sleep. The odds
ratios (OR) and corresponding 95% confidence intervals
(CI) for each predictor were estimated. Among the
predictors, sleep latency (OR = 1.08, 95% CI: 1.01-1.15, p =
0.018) was significantly associated with poor sleep quality,

indicating that for every unit (minute) increase in sleep
latency, the odds of experiencing poor sleep quality
increased by 8%. Although not statistically significant, BMI
and sleep efficiency approached statistical significance,
suggesting that higher values of BMI and lower sleep
efficiency might increase the odds of poor sleep quality.
Other factors did not demonstrate statistically significant
associations with poor sleep quality. The intercept suggested
an extremely high baseline log odds for poor sleep, though
its wide confidence interval indicates uncertainty in this
estimate.

Table 1. Pearson correlation of sleep indices with other
variables

Paramater 1 Sleep Index Correlation p value
Age latency 0.416 <0.001*
duration 0.197 0.089
Efficiency percent -0.346 0.002*
PSQI score 0.378 0.001*
BMI latency 0.024 0.84
duration -0.027 0.819
Efficiency percent 0.025 0.828
PSQI score 0.043 0.712
WHR latency 0.157 0.175
duration 0.171 0.139
Efficiency percent -0.168 0.146
PSQI score 0.152 0.189

* Significant at 99% confidence level.

Table 2. Logistic regression analysis of predictors for
poor sleep quality

Predictor Z score p-value Odds ratio 95% Confidence Interval
Lower Upper

Intercept 1.869 0.062 5.55E+35 0.018 1.67E+73
age 1.442 0.149 1.067 0.977 1.165

sex 0.223 0.824 1.213 0.222 6.613
Any Comorbidity 0.047 0.963 1.044 0.169 6.457
Substance Abuse -0.409 0.682 0.647 0.080 5.210
exercise -0.016 0.987 0.994 0.496 1.992

BP classification -0.495 0.620 0.779 0.290 2.093
BMI 1.524 0.127 1.215 0.946 1.562
Waist-Hip Ratio -0.612 0.541 0.019 0.000 5996.506
Sleep Latency 2357 0.018% 1.079 1.013 1.150
Sleep Duration -1.646 0.100 0.000 0.000 5.977
Actual Sleep Duration  1.567 0.117 13565.546 0.092 1.997E+9
Sleep Efficiency -1.886 0.059 0.408 0.161 1.036

* Significant at 99% confidence level.

DISCUSSION

This community based cross sectional study was conducted
in Ranigaon, Bhairahawa, Nepal to investigate the
relationship between the sleep quality and obesity.
According to the present research, on average, mean PSQI
score was 6.82 + 3.24, and almost 60% of them showed
abnormal sleep quality. No significant correlation was found
between the parameters of obesity (BMI and WHR) and of
sleep, even though there was a high incidence of poor sleep
quality in participants. A direct relation was found between
sleep latency and PSQI score and an inverse relation was
observed between age and sleep efficiency. PSQI score was
significantly altered only by other sleep parameters and none
of the obesity indices.

Previous studies have frequently demonstrated a
bidirectional association between poor sleep quality and
obesity, indicating that poor sleep may lead to weight gain,

Journal of Universal College of Medical Sciences (2025) Vol.13, No.01, Issue 33



ORIGINAL ARTICLE

Preetu Gurung

SLEEP QUALITY AND OBESITY: A COMMUNITY BASED CROSS-SECTIONAL STUDY
Bishal Joshi, Jay Prakash Jha, Aishwarya Gupta, Srijana Rayamajhi, Sudeep Kumar Yadav, Laxmi Shrestha, Ajit Pahari,

and obesity may cause sleep disorders like sleep apnoea.?!->4
The result of the present study, however, is not consistent
with the associations made by previous studies. This
discrepancy could be due to the demographic and lifestyle
differences of our study population from those in previous
studies. It is also possible that the cross-sectional nature of
the study and relatively small study population limited the
significant associations. The current literature suggests that
older individuals typically have lower sleep efficiency and
longer sleep latency, which indicate poor sleep quality.?>-2" It
is consistent with our study findings.

The findings of the present study are in alignment with some
previous studies that also did not find a direct correlation
between BMI and sleep quality in the certain study
participants. According to a cohort study in large population
by Patel et al, there is no significant association between
sleep duration and BMI.2® Also, the significant association
between age and sleep parameters in the present study are
consistent with the existing literature.?>-?® These age-related
disturbances in regular sleep patterns may be due to several
psychological and physiological factors including stress
related to aging, disturbed circadian rhythm, less physical
activity and impact of medications. Moreover, this finding
along with similar finding of various studies highlights the
need for making the strategies for improvement in sleep
quality in elderly people, which may reduce the risks of poor
sleep and obesity in them.

Our study has demonstrated that sleep latency is a significant
predictor of poor sleep quality, highlighting the importance
of addressing delays in falling asleep in interventions to
improve sleep. Trends for BMI and sleep efficiency in the
logistic regression analysis suggest potential areas for
further exploration, but require larger sample sizes or
additional data to confirm their associations.

Garfield (2019)* reviewed the epidemiological studies on
sleep and obesity of more than twenty years and found that
there is modest evidence of a bidirectional relationship
between BMI and sleep duration both in children and adults.
He also concludes that there is no solid evidence of causal
relationship between BMI and sleep duration. Furthermore,
lifestyle and age-related issues, coexisting conditions like
hormonal disturbances and metabolic syndrome my further
complicate the relationship between sleep and obesity.

In a meta-analysis, Patel and Hu concluded that there is a
clear association between short sleep duration and obesity in
different populations.’® Similarly, research by Chaput et al.
highlighted the reciprocal relationship between sleep and
weight, and demonstrated that both short and extended sleep
durations are linked to an increased risk of obesity in
adults.’! Likewise a robust association is seen between sleep
and overweight or obesity in various studies.’>3 In
particular, studies repeatedly demonstrate that shorter sleep
durations and lower sleep quality are associated with
elevated BMIs and an elevated risk of obesity, emphasizing
the vital role sleep plays in weight control.’*3” These
conflicting results emphasize the need for advanced research
with well-structured methodology for understanding the
underlining mechanism and rule out the confounding factors
in sleep and obesity relationship, which suggest a complex
relationship between sleep and obesity, and is influenced by
various factors such as gender, age, and lifestyle as well as
the research methodologies used.

A similar study done in young students showed that
abnormal sleep latency was present in 20%, which is similar
to our data; but inadequate sleep was present in 16%
participants.®® In current study, about 60% had abnormal
sleep quality (duration as well as PSQI score) which is very
concerning issue from public health perspective. Such type
of problems exists in community but may go unrecognized.
Poor living conditions, frequent mosquito bites and
fragmented sleep, and cultural patterns regarding sleep may
also be the reason behind poor sleep pattern. As sleep is
directly related to the well-being, there is need for
addressing  this  issue through  community-based
intervention, education and governmental policies.

One of the strengths of the present study is the assessment of
obesity-related variables and sleep quality in a community
context. Furthermore, Pittsburgh Sleep Quality Index (PSQI)
is widely accepted valid tool for measuring multiple aspects
of sleep quality.’*4 However, as a cross-sectional study, it
couldn’t determine a causal relationship between different
parameters. The PSQI is a validated instrument; but
depending solely on the subjective response regarding sleep
quality may introduce bias. Also, the convenient sampling
limits its generalizability to broader population. Further
studies on wider population with larger sample or random
sampling, preferably with a longitudinal design would
increase the quality of the results.

CONCLUSION

The present research found the poor sleep quality to be
prevalent in the community but there was no significant
association between sleep indices and obesity parameters.
The age-related differences in quality of sleep were clearly
observed highlighting the need to consider demographic
factor while conducting sleep research. Further longitudinal
research is required to explore the relationship between
sleep, overweight and obesity.
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