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Role of sleep duration and quality with central obesity in Indians
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INTRODUCTION

Endocrine function has circadian rhythm. Disturbed sleep 
leads to insulin resistance which, in turn, leads to metabolic 
syndrome.[1] Obesity, Type 2 diabetes mellitus, hypertension, 
and cardiovascular diseases (CVD) are few metabolic syndromes 
associated with sleep debt. Both duration and quality of sleep 
are important for metabolic disorders. Obesity is now a major 
public health issue with high mortality from CVD, cancer, 
and all-cause mortality.[2] In India, the prevalence of obesity 
is increasing. A recent study conducted to know prevalence 
of obesity in four states of India and extrapolated to whole 
country. The prevalence of general obesity was 135 million, 
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abdomen obesity was 153 million, and combined obesity is 
107 million.[3] Similarly, there is a rise in the prevalence of 
sleep-related disorders. This is due to urbanization, shift works, 
increased noise pollution from increased late-night traffic, and 
air pollution due to various causes. Since the prevalence of both 
diabesity and sleep-related disorders is increasing, we tried to 
see if there is any association or correlation between the two.

Pittsburgh Sleep Quality Index (PSQI) is a validated sleep 
quality index with high sensitivity and specificity. It is a 
new sleep quality index which can be used for research and 
psychiatric evaluation.[4]

The present study was carried out with aims and objectives to 
correlate the duration of sleep with various grades of obesity.

MATERIALS AND METHODS

Diabesity patients above the age of 20 years were selected for 
the study. About 88 subjects were included in the study. Patients 
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who had incomplete response to questionnaires, recently 
diagnosed diabetes patients, patients who claim they sleep for 
more than 12 h, and patients with chronic pain were excluded 
from the study. Patients were grouped into four groups based on 
body mass index (BMI). Patients with BMI between 18.5 and 
22.9 kg/m2 as normal, 23.0–24.9 as Grade I obesity, 25–29.9 as 
Grade II obesity, and those with BMI >30 as morbid obesity.

Methodology

The study involved a 30–45 min interview. Written informed 
consent was taken. During the interview, anthropometric 
values such as waist circumference (WC) at the level of 
umbilicus, hip circumference at the level of highest paint 
of hip, height in centimeters, and weight in kilograms were 
taken. The presence of major complications of diabetes 
(neuropathy, retinopathy, nephropathy, coronary artery 
disease, and peripheral vascular disease) was also assessed. 
The interview included the PSQI, 26 a validated 19-item 
questionnaire that produces a global sleep quality score 
that ranges from 0 to 21, derived from 7 component scores. 
A global score >5 distinguishes poor sleepers from good 
sleepers. The question “how often have you had trouble 
sleeping because you had pain?” Identified patients with sleep 
disturbed by pain as those who responded “3 or more times 
per week.” We exclude these individuals in our analyses of 
the association between sleep and glycemic control because 
chronic pain is a likely confounder.

Ethical Committee Clearance was taken. About 88 subjects 
were included in the study.

Descriptive and inferential statistical analysis has been carried 
out in the present study. Results on continuous measurements 
are presented on mean ± standard deviation (minimum-
maximum) and results on categorical measurements are 
presented in number (%). Significance is assessed at 5% level 
of significance.

The following assumptions on data are made, assumptions: 
(1) Dependent variables should be normally distributed and 
(2) samples drawn from the population should be random, 
cases of the samples should be independent.

Analysis of variance has been used to find the significance 
of the study parameters between three or more groups of 
patients, Student’s t-test (two tailed, independent) has been 
used to find the significance of the study parameters on 
continuous scale between two groups (intergroup analysis) 
on metric parameters.

Chi-square/Fisher’s exact test has been used to find the 
significance of the study parameters on categorical scale 
between two or more groups, non-parametric setting for 
qualitative data analysis. Fisher’s exact test is used when cell 
samples are very small.

Pearson correlation between the study variables is performed 
to find the degree of relationship, Pearson correlation 
coefficient ranging between −1 and 1, −1 being the perfect 
negative correlation, 0 is the no correlation, and 1 means 
perfect positive correlation.

RESULTS

About 88 diabesity patients were included in the study. There 
mean age was 49.35 ± 10.59. Our study included 68.25% (60) 
of men and 31.8% (28) of women. The mean PSQI total value 
for men was 4.45 ± 3.45, and for female, it was 5.85 ± 3.78. 
Female had poor sleep quality than men. About 77.3% (68) 
of diabesity patient were from urban area and rest 22.7% (20) 
were from rural. Predominantly, the study population was 
urban male. The mean PSQI value of rural population was 
4.35 ± 3.23 and that of urban population 5.05 ± 3.71. Urban 
population were poor sleepers compared to rural. Mean WC 
of the study population was 98.14 ± 10.13 cm and waist-hip 
ratio (WHR) was 0.97 ± 0.095. The mean BMI of the study 
group was 26.72 ± 4.97 kg/m2. After excluding patient with 
chronic pain, the mean of PSQI total was 4.90 ± 3.604.

Patients were grouped according to grades of obesity based on 
BMI. There were 18.2% (n = 16) with normal BMI, 17% (n = 15) 
with Grade I obesity, 44.35 (n = 39) with Grade II obesity, and 
20.5% (n = 18) with morbid obesity. As can be shown from 
Table 1, there was a significant increase in the WC (P < 0.001) 
and hip circumference (P < 0.001) but insignificant increase in 
the WHR (P < 0.235) across various grades of obesity.

We compared the quality of sleep with PSQI total score across 
various groups of obesity. There was increase in the sleep score 
as grades of obesity increased, but this increase was statistically 
insignificant as can be shown from Table 2 (P = 0.265).

Pearson correlation coefficient was obtained for 
anthropometric values and PSQI total Table 3. r value was 
0.135 for age, 0.080 for WC, 0.081 for hip, −0.039 for WHR, 
and 0.067 for BMI, indicating that there was negligible or 
low correlation between various anthropometric measures 
and sleep quality as measured by PSQI total. However, these 
correlation r values were statistically insignificant.

Then, the subjects were grouped as poor sleepers with 
PSQI total >5 and good sleepers with PSQI total ≤5 and 
looked whether there is any significant change in obesity 
anthropometric values Table 4. As we see from Table 4, there 
was no significant difference in WC, WHR, or BMI between 
good sleeper and poor sleepers.

DISCUSSION

Diabesity is increasing in India at alarming level. There 
is also rapid urbanization which also brings along with it 
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increase in air pollution, sound pollution, and water pollution. 
All this with increase in industries with day and night shifts, 
frequent change in job, and international travel for job bring 
about change in sleeping pattern and quality and adequacy of 
sleep. This leads stress and release of inflammatory markers 
which, in turn, lead to altered homeostasis. This increase 
inflammatory burden is the hallmark of metabolic syndrome. 
Diabesity as a part of metabolic syndrome has high incidence.

In the present study, we tried to correlate sleep quality as a 
one of the cause for increase in the incidence of diabesity. 
Men had high poor sleep score compared to women and urban 
population were poor sleepers than rural population in our 
study. There was no significant correlation between various 
anthropometric values such as WC, WHR, or BMI grades with 
quality of sleep as assessed by PSQI. Compared to subjects 
with normal BMI, subjects with obesity had a higher global 
PSQI score. They were poor sleepers. However, this increase 

in the global PSQI score was statistically insignificant. 
The study also compared whether good sleeper with PSQI 
score ≤5 had a lesser anthropometric parameter of obesity 
as compared to poor sleeper with PSQI score >5. However, 
there was no significant change. When we correlated WC 
with the global PSQI score (r value =0.080) was suggestive 
of negligible association, whereas WHR showed negative 
correlation (r = −0.039).

In a study done in China with large sample size of 2800, there 
was a significant association between obesity as measured 
by BMI and poor sleep quality.[5] This may be due to the 
large sample size in the above study. Hence, we looked at 
other studies which were done with smaller sample size. In 
one more study with smaller sample size of 100, where they 
looked for association between sleep and sleep quality. The 
study was done on medical students. There was no significant 
difference in the anthropometric parameters of poor sleepers 
and good sleepers.[6]

We feel that small sample size was the major limitation of the 
study. A detailed occupation history with day and night shifts 
and type of work could have helped in better understanding 
the cause and correlation.

CONCLUSION

In the present study, we find no correlation between the 
various anthropometric measures of obesity and sleep quality 
among obese diabetes. However, small sample size could be 
a major limitation of the study.
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Table 1: Comparison of the study variables in relation to BMI of patients studied
Variables BMI (kg/m2) Total P value

Normal Grade I Grade II Grade III
Age in years 47.69±9.31 51.40±12.01 47.62±10.49 52.89±10.31 49.35±10.59 0.263
WC 91.56±7.62 92.20±5.99 98.06±8.25 109.11±9.68 98.14±10.14 <0.001**

Hip circumference 93.94±5.30 101.53±20.39 99.94±6.02 110.28±10.1 101.23±11.62 <0.001**

WHR 0.98±0.07 0.93±0.13 0.98±0.09 0.99±0.08 0.98±0.10 0.235
WC: Waist circumference, WHR: Waist‑hip ratio, BMI: Body mass index, **Significant value is <0.001

Table 2: Comparison of clinical variables according to BMI of patients studied
PSQI total BMI (kg/m2) Total P value

Normal Grade I Grade II Grade III
3.94±3.15 6.00±3.80 4.49±3.63 5.72±3.64 4.90±3.60 0.265

BMI: Body mass index, PSQI: Pittsburgh Sleep Quality Index

Table 3: Pearson correlation
PSQI versus r value P value
PSQI total versus age in years 0.135 0.211
PSQI total versus WC 0.080 0.460
PSQI total versus HIP circumference 0.081 0.452
PSQI total versus WHR −0.039 0.719
PSQI total versus BMI (kg/m2) 0.067 0.533
WC: Waist circumference, WHR: Waist‑hip ratio, BMI: Body mass index, 
PSQI: Pittsburgh sleep quality index

Table 4: Comparison of clinical variables according to 
PSQI total score levels of patients studied

Variables PSQI total Total P 
value≤5 >5

WC 97.68±9.44 98.81±11.18 98.14±10.14 0.612
WHR 0.98±0.09 0.97±0.10 0.98±0.10 0.842
BMI (kg/m2) 26.52±3.78 27.01±6.38 26.72±4.98 0.647
WC: Waist circumference, WHR: Waist‑hip ratio, BMI: Body mass index, 
PSQI: Pittsburgh sleep quality index
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