
132 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 33, NO. 3, 2020

Original Articles

© The National Medical Journal of India 2020

———————————————————————————————
All India Institute of Medical Sciences, Bibinagar, Telengana, India
GOMATHI RAMASWAMY Department of Community Medicine
··············································································································································
Jawaharlal Institute of Postgraduate Medical Education and Research,

Puducherry 605006, India
KARIYARATH CHERIYATH PREMARAJAN, SITANSHU

SEKHAR KAR Department of Preventive and Social Medicine
SUNIL K. NARAYAN Department of Neurology
··············································································································································
International Union against Tuberculosis and Lung Diseases, Paris,

France
PRUTHU THEKKUR Centre for Operational Research (COR)
··············································································································································
Correspondence to KARIYARATH CHERIYATH PREMARAJAN;

kcpremarajan@yahoo.com

Prevalence and determinants of sleep disorders in a
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ABSTRACT
Background. We assessed the prevalence of sleep

disorders among people above 15 years of age from a rural
area of Puducherry, south India.

Methods. We did a community-based cross-sectional
study among people residing in four service area villages of a
rural primary health centre in Puducherry, India. Probability
sampling techniques were used to select participants. The
Pittsburgh Sleep Quality Index was administered to detect
sleep disorders among the participants. The data were
entered and analysed using EpiData entry 3.1 and Stata 12
software, respectively. Association between various individual
factors and sleep disorders was assessed using generalized
linear models adjusting for clustering at the household level
and expressed as prevalence ratio with 95% confidence
interval (CI).

Results. The mean (SD) age of the 501 participants was
38.3 (15.4) years. Poor quality of sleep was present in
36.3% (95% CI 32.2%–40.6%). In multivariate generalized
linear model, age >60 years (adjusted prevalence rate ratio
[aPRR] 1.68; 95% CI 1.11–2.53), female sex (aPRR 1.57;
95% CI 1.18–2.08), living in a broken family (aPRR 1.47;
95% CI 1.06–2.02) and having a television in their sleeping
room (aPRR 1.40; 95% CI 1.40–1.79) were independently
associated with poor quality of sleep.

Conclusions. A high prevalence suggests that sleep
disorders are a problem in the rural community too. Capacity
building among the existing health workforce to identify and

treat sleep disorders and health education activities focusing
on sleep hygiene among the general public are needed to
tackle sleep disorders in the community.
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INTRODUCTION
Sleep disorder is an emerging public health problem.1 Any
deficiency in either quality or quantity of sleep is considered a
sleep disorder. The International Classification of Diseases-10
classifies sleep disorders into six symptoms based on major
categories, namely insomnia, hypersomnia, sleep-related
breathing disorders, parasomnia, circadian rhythm sleep disorders
and sleep-related movement disorders.2 It is estimated that
globally 25%–30% of adults suffer with at least one of the sleep
disorders.3–6 The study on global ageing and adult health and
Collaborative Research on Ageing in Europe reported that 9.2%
of individuals aged 50 years and above had some sleep problems.7

Panda et al. in a hospital-based study among apparently healthy
individuals reported that 20%–34.4% of Indians in the southern
part of the country suffer from sleep disorders.8

Sleep disorder over short duration leads to difficulty in con-
centration, flawed judgement, poor memory, psychological
stress and deficient problem-solving skills. This condition in
the long run leads to the development of various non-
communicable diseases such as hypertension, diabetes mellitus,
cardiovascular diseases, kidney disease and suicidal
tendencies.9 Apart from effects on their own life, accidents
related to drivers with sleep disturbance endanger others’ lives
too.10

Although sleep disorder has proven adverse effects on
health, there is a lack of advocacy for prioritizing sleep disorders
as an emerging public health problem in developing countries.
This is mainly due to paucity of the literature on the burden of
sleep disorders in countries. Although community-based
studies on sleep disorders in Canada, Brazil and China have
estimated the burden of sleep disorders, these estimates may
not be applicable to India.3–5,11,12 In India, research on the burden
of sleep disorders has been restricted primarily to specific
groups such as students or patients with Parkinson disease or
renal failure.13,14 To the best of our knowledge, there are no
published community-based studies available on the burden of
sleep disorders from rural India.
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We, therefore, did a community-based cross-sectional study
among people above 15 years of age residing in a rural area of
Puducherry, south India (i) to determine the prevalence of sleep
disorders using the validated Pittsburgh Sleep Quality Index
(PSQI) scale, and (ii) to identify the sociodemographic and
behavioural characteristics associated with sleep disorders.

METHODS
Study design and setting
A community-based cross-sectional analytical study was carried
out in the service area of a selected primary health centre (PHC)
located 15 km from Puducherry, a Union Territory of India. The
PHC functions under the tertiary care teaching institute located
in the city of Puducherry and caters to the healthcare needs of
10 087 individuals spread over four villages—Ramanathapuram,
Thondamanatham, Pillayarkuppam and Thutipet.

Study population
The study was done among individuals aged >15 years and
residing for >6 months in the service area of the selected PHC.
We excluded individuals with well-known secondary causes of
dyssomnia due to hepatic, renal, respiratory and cardiac failure.
Pregnant females were also excluded from the study.

Sample size and sampling technique
The minimum sample size was calculated to be 500 individuals
using OpenEpi software. The sample size was calculated
assuming the prevalence of sleep disorder to be 18% based on
a previous study,8 absolute precision of 5%, confidence level
of 95%, non-response rate of 10% and design effect of 1.5 to
adjust for clustering at the household level. The number of
individuals to be studied in each village of the service area was
decided through proportionate to size sampling. The
proportionate to size weights were based on the proportion of
individuals >15 years of age in each village. Based on prior
knowledge on household size (each house with at least three
individuals >15 years of age) in the study villages, the number
of houses to be included for study from each village was
calculated. The houses were selected using systematic random
sampling and right-hand rule was followed during the survey.
All individuals >15 years of age in the selected houses were
included in the study.

Study tool and study procedure
A pre-tested and semi-structured interview schedule was
prepared to capture the sociodemographic details, chronic
disease status and television watching characteristics of the
study participants. Behavioural factors such as tobacco and
alcohol use were captured as per the WHO STEPwise approach
to surveillance questionnaire.15 To capture sleep disorders
among the participants, PSQI was used after obtaining
permission from copyright holders.16 The questionnaire was
translated into Tamil and back-translated to English and pre-
tested before the conduct of the study.

Data collection was done from January 2014 to December
2014. After obtaining informed consent, face-to-face interview
was conducted in adequate privacy. The height, weight, waist
and hip circumference were measured according to STEPS
anthropometric measurement guidelines. Eligible individuals
were considered as non-responders when the investigator
failed to interview even after making two additional visits.

Operational definitions
Individuals with Global PSQI score of >5 were considered to
have poor quality of sleep or sleep disorder.16

Data entry and statistical analysis
Data were entered using EpiData data entry software version 3.1
and analysis was done using Stata 12 software. Prevalence of
sleep disorder was expressed as percentage with 95% confidence
interval (CI). The association between the individual’s
characteristics and poor quality of sleep was assessed using
generalized linear models with Poisson distribution and log link
function adjusting for clustering at the household level. Variables
with p<0.1 in the bivariate model were included for the multivariate
generalized linear models to assess the independent effect of
study participants’ characteristics. As the prevalence of poor
quality of sleep was >10% in the study population, prevalence
ratio with 95% CI was used to express the association in both
bivariate and multivariate model. The calculated prevalence
ratios in both bivariate and multivariate models were adjusted
for anticipated clustering at the household level.

Ethical approval
The scientific approval for the conduct of the study was
obtained from JIPMER Scientific Advisory Committee and
ethical approval for the study was obtained from the Institute
Ethics Committee. All the procedures carried out in this study
adhered to ICMR’s Ethical guidelines for biomedical research
on human participants (2006).

RESULTS
Five hundred and one individuals were included in the study
with response rate of 98%. The mean (SD) age of the participants
was 38.3 (15.4) years with 254 (50.7%) females. The majority of
study participants were from a nuclear family (50.9%) and 194
(38.8%) were in class IV of socioeconomic status according to
the Modified BG Prasad’s classification.

Of the 501 participants, 86 (17%) had consumed alcohol and
57 (11%) had consumed tobacco at least once. Almost 23% of
participants had at least one chronic disease condition such as
diabetes mellitus, hypertension, cardiovascular disease or
arthritis, and of them 29% had two or more concomitant chronic
disease conditions. More than half (52%) of the study
participants had abdominal obesity (Table I).

Quality of sleep
The prevalence of poor quality of sleep among the study
participants was 36.3% (95% CI 32.2%–40.6%). The median
(interquartile range) Global PSQI score of the participants was
4 (2–8). None of the study participants were diagnosed with any
form of sleep disorders before the study.

Sleep pattern (Table II)
The mean (SD) hours spent in bedtime by the study participants
was 7.6 (1.4) hours, whereas the actual mean (SD) hours of
sleeping were 6.4 (1.5) hours. The time taken to fall asleep (sleep
latency) ranged from 5 minutes to 4 hours. Short duration of sleep
(<6 hours/day) was reported by 92 (18.4%) participants (36
[14.6%] males and 56 [22.0%] females). A similar proportion of
study participants reported sleep latency of >30 minutes/day.
None of the participants were using any form of medication for
sleeping. Those who had short sleep duration had 4.2 times (95%

RAMASWAMY et al. : SLEEP DISORDERS IN RURAL INDIA



134 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 33, NO. 3, 2020

CI for prevalence ratio 3.47–5.00) higher chance of poor quality
of sleep compared to those who slept for at least 6 hours a day.

Factors associated with poor quality of sleep
After adjusting for other variables, individuals >40–59 years
(adjusted prevalence rate ratio [aPRR] 1.53; 95% CI 1.12–2.11),
geriatric age group (aPRR 1.68; 95% CI 1.11–2.53), female sex
(aPRR 1.57; 95% CI 1.18–2.08), living in a broken family (aPRR
1.47; 95% CI 1.06–2.02), non-availability of television at home
(aPRR 1.62; 95% CI 1.15–2.27), television in bedroom (aPRR
1.40; 95% CI 1.40–1.79) were found to have a significantly higher
association with poor quality of sleep. Homemakers were less

likely to have (aPRR 0.27; 95% CI 0.09–0.86) poor quality of sleep
compared to those who worked in the office.

DISCUSSION
We found that over one-third of our study participants had a
poor quality of sleep. The individual-level characteristics such
as age >40 years, female sex, being homemaker, living in a broken
family were independently associated with having poor quality
of sleep.

The prevalence of poor quality of sleep from various
community-based studies ranges from 26% to 46.6%.3,4,17–20 The
study from an urban community of Pennsylvania (30%) and Iran

TABLE I. Determinants of sleep disorders among the study participants (n=501)
Characteristic Total number of Poor quality of Unadjusted prevalence Adjusted prevalence

participants sleep (n=182), (%) rate ratio (95% CI) rate ratio (95% CI)

Age group (years)
<39 288 67 (23.3) 1 1
40–59 158 74 (46.8) 2.01 (1.52–2.67) 1.53 (1.12–2.11)
>60 5 5 41 (74.5) 3.20 (2.42–4.25) 1.68 (1.11–2.53)
Gender
Male 247 69 (27.9) 1 1
Female 254 113 (44.5) 1.59 (1.26–2.01) 1.57 (1.18–2.08)
Educational status
Illiterate 124 69 (55.6) 2.82 (1.99–3.98) 1.10 (0.75–1.61)
Lower school and below 121 52 (43.0) 2.18 (1.53–3.11) 1.34 (0.95–1.90)
Upper school 109 32 (29.4) 1.49 (0.99–2.25) 1.26 (0.86–1.84)
Post school and above 147 29 (19.7) 1 1
Marital status
Never married 111 14 (12.6) 1 1
Currently married 345 130 (37.7) 2.99 (1.86–4.79) 1.23 (0.68–2.24)
Separated/divorced/widow 4 5 38 (84.4) 6.69 (4.20–10.66) 1.59 (0.89–2.83)
Occupational status
Office worker 123 40 (32.5) 1 1
Manual worker 149 60 (40.3) 1.24 (0.91–1.69) 0.79 (0.58–1.08)
Unemployed 4 6 25 (54.4) 1.40 (1.03–1.92) 0.82 (0.59–1.15)
Homemaker 116 53 (45.7) 0.18 (0.07–0.48) 0.27 (0.09–0.86)
Student 6 7 4 (6.0) 1.67 (1.18–2.36) 1.16 (0.79–1.67)
Family type
Nuclear 255 76 (29.8) 1 1
Joint 117 44 (37.6) 1.26 (0.92–1.74) 1.15 (0.87–1.53)
Three generations 118 55 (46.6) 1.56 (1.17–2.08) 1.23 (0.92–1.66)
Broken 1 1 7 (63.6) 2.14 (1.52–2.98) 1.47 (1.06–2.02)
Tobacco use
Ever tobacco user 5 7 35 (61.4) 1.85 (1.45–2.37) 1.14 (0.85–1.54)
Never used tobacco 444 147 (33.1) 1 1
Alcohol use*
Ever used alcohol 8 6 28 (32.6) 0.88 (0.63–1.22) –
Never used 415 154 (37.1) 1 –
Television (TV) availability
TV in bedroom 214 91 (42.5) 1.52 (1.18–1.95) 1.40 (1.10–1.79)
Not in bedroom 261 73 (28.0) 1 1
No TV in house 2 6 18 (69.2) 2.47 (1.77–3.47) 1.62 (1.15–2.27)
Body mass index
Underweight 3 3 11 (33.3) 0.99 (0.61–1.60) 0.99 (0.62–1.56)
Normal weight 323 109 (33.8) 1 1
Pre-obese 7 7 32 (41.6) 1.23 (0.90–1.69) 1.07 (0.79–1.44)
Obese 6 8 30 (44.1) 1.31 (0.94–1.81) 1.14 (0.84–1.53)
Comorbid conditions
Absent 382 112 (29.3) 1 1
Present 119 70 (58.8) 2.01 (1.64–2.45) 1.16 (0.93–1.45)
* Variable not included for multivariate analysis model  CI confidence interval
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(37%) showed almost similar prevalence as in our study.3,19 The
community-based study done in China showed relatively lower
prevalence of 26%.4 The Chinese study had excluded individuals
with chronic comorbid conditions such as hypertension, diabetes,
cardiovascular disease and any form of chronic pain. Apart from
sociobehavioural, ethnic and cultural differences, even inclusion
of individuals with chronic morbid conditions might have resulted
in a higher prevalence of sleep disorder in our study compared
to that of Lou et al. At least one of four individuals had any one
chronic morbid condition in our study.4 Panda et al. reported poor
quality of sleep (6%) among apparently healthy people
accompanying patients consulting the neurology outpatient
department in Bengaluru. This difference in prevalence maybe
due to the inclusion of only healthy individuals aged 15–55 years
in the Bengaluru study who cannot form a true representative
sample of a rural or urban community. Furthermore, the study
participants were predominantly (58%) males.8

The study reported around 20% individuals with subjective
poor quality of sleep, sleep latency of >30 minutes and <6 hours
of sleep per day. Community-based studies conducted in other
parts of the world reported 6%–25% of the study participants
had <6 hours of sleep.20,21

Our study showed that advancing age and female sex were
associated with poor quality of sleep. The results are consistent
with the results of studies by Luo et al.22 and Lou et al.5, albeit
the latter study reported an inverse relationship with male
gender and sleep quality. Apart from hormonal disturbances
which may result in mood swings and sleep disturbances, social
inequities and societal expectations of the community from
females may also be a potential reason for relatively higher
prevalence of poor quality of sleep among females. Biological
plausibility of the association of female sex with poor quality of
sleep needs to be explored further. An interesting association
of homemakers with lower chance of poor quality of sleep was
observed in our study. Studies conducted in other parts of the
world reported varied associations with different types of
occupation and sleep disorders.23 The study did not show any
independent association of behavioural factors (tobacco and
alcohol), obesity or comorbid conditions with poor quality of
sleep. Studies conducted elsewhere provide varied results.4,18,22

The difference in sociocultural, ethnic, lifestyle, behavioural
factors, cut-off values used for classifi-cation of obesity,
inclusion criteria adopted by the studies and methods followed
during analysis maybe the reason for the differences observed
between the studies.4,5,13,19,24

In our study, participants who had a television in the
bedroom reported poor quality of sleep. This was because of
late night use of television by the partners. An interesting
observation was that some people who did not have a television
in their home also had a significantly higher chance for poor
quality of sleep. On subfactor analysis, these individuals were
predominantly elderly or living alone. Depressive moods may
be the cause of poor sleep in such persons and a positive
influence that television plays in combating loneliness and
depression needs to be explored in the management of insomnia
in the elderly and among those living alone.

The proportion of tobacco users (11%) was relatively less
compared to the national data on tobacco users (28.6%).25

However, our study had higher reported prevalence of tobacco
and alcohol use from a similar study setting (5%).26 The results
have to be interpreted with caution as the social desirability bias
may be a factor for such a difference.

The strengths of our study include a large representative
sample with probability sampling from a rural population of
India. The study tool used was linguistically validated to the
need of the community. The single investigator who was well-
versed in the local language, Tamil, was involved in data
collection and hence avoided the inter-observer bias during
interview of the study participants. The association between
the participant’s factors and sleep disorders were expressed as
prevalence rate with adjustment for clustering at the household
level which thereby avoided overestimation of the strength of
association.

The study has a few limitations. The sleep disorder identified
among the study participants was not confirmed with
polysomnographic evaluation. With the compromised
sensitivity and specificity of the study tool, there may be slight
difference in the true prevalence compared to apparent prevalence
of sleep disorders as assessed in the study. The causal effect
of sociodemographic and behavioural factors with sleep
disorder cannot be established which is the inherent defect in
cross-sectional studies. In addition, the psychological stress of
the individuals was not assessed in our study, which may be a
cause for sleep disorders.

With a high burden of sleep disorder, there is a need to
develop a public health strategy to effectively screen all adults
for sleep disorders and conduct community-level awareness
campaign regarding sleep hygiene. Targeted intervention on
sleep disorders for the high-risk groups such as the elderly,
those with a low education status, currently married and those

TABLE II. Pattern of sleep among the study participants characteristics captured using the Pittsburgh
Sleep Quality Index questionnaire (n=501)

Pattern of sleep Score
0, n (%) 1, n (%) 2, n (%) 3, n (%)

Subjective sleep quality 108 (21.6) 269 (53.7) 99 (19.7) 25 (5.0)
Sleep latency 325 (64.9) 63 (12.6) 61 (12.2) 52 (10.4)
Sleep duration 217 (43.3) 166 (33.2) 61 (12.2) 57 (11.3)
Daytime dysfunction 272 (54.3) 155 (30.9) 61 (12.2) 13 (2.6)
Use of medication for sleeping 457 (91.2) 42 (8.4) 2 (0.4) 0 (0.0)
Sleep disturbances 27 (5.4) 390 (77.8) 84 (16.8) 0 (0.0)
Habitual sleep efficiency 347 (69.3) 82 (16.4) 28 (5.6) 44 (8.8)
Subjective sleep quality: very good 0; fairly good 1; fairly bad 2; very bad 3  Sleep latency (minutes): <15=0;
16–30=1; 31–60=2; >60=3  Sleep duration (hours): >7=0; 6–7=1; 5–6=2; <5=3  Habitual sleep efficiency:
>85%=0; 75%–84%=1; 65%–74%=2; <65%=3  Sleep disturbances, use of medication for sleeping, daytime
dysfunction: not during the past month=0; less than once a week=1; once or twice a week=2; three or more times a week=3

RAMASWAMY et al. : SLEEP DISORDERS IN RURAL INDIA
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who live in a broken family can be carried out to reduce the
burden of sleep disorders. Task shifting and involvement of
grassroot workers have to be tried to do such activities to
overcome a limited workforce in resource-constrained settings.
The influence of electronic and communication devices on
individuals sleep has to be explored further.

Conclusions
One of three individuals screened in a rural community of
southern India were found to have poor quality of sleep.
Advancing age, female sex, living in broken family, having a
television in the bedroom and not having a television at home
were independently associated with poor quality sleep. Creating
awareness about sleep disorders, screening among the above-
mentioned risk groups and diagnosing sleep disorders early are
crucial to tackle this unmet public health issue. There is a dire
need in healthcare systems in developing countries to focus on
a potential pandemic of sleep disorder which is a risk factor for
several non-communicable disorders.
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