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ABSTRACT

INTRODUCTION: The problem of overweight and obesity has been recognized as public health problem worldwide.
This study was done to measure incidence of overweight and obesity in Nepalese adult population and to explore
correlation of body mass index (BMI) with sleep habits.

MATERIAL AND METHODS: BMI was calculated from measured height and weight; sleep habit information was
gathered from participants' recall. Participants were grouped into 4 BMI classes and 3 sleep groups. Groups were
compared for age, gender, and other variables by ANOVA and Chi square.

RESULTS: Of'the total 241 participants, 72.2% (n=174) were male. Sleep duration was adequate for 80.2% participants;
37% were overweight, 5% were obese, and 1% were underweight. BMI had no correlation with sleep duration (p value
0.753) but strongly correlated with age (p value 0.000).

CONCLUSION: Incidence of overweight and obesity is high in the Nepalese adult population. BMI is not correlated to
sleep duration in Nepalese population as reported for other countries.
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INTRODUCTION

Overweight and obesity is an excessive amount of body fat
and is usually expressed by BMI which is calculated by
dividing the weight of an individual in kilograms (Kg) by
his/her height given in meter square (m’).' The ideal body
weight of an individual would be a BMI between 18.5 to 24.99
Kg/m’; BMI >25 to 30 Kg/m’ would be considered as
overweight and BMI >30 Kg/m® would be considered as
obese.” The problem of overweight and obesity has been
recognized as public health problem worldwide due to the fact
that it increases the risk of several disorders such as
hypertension, coronary artery disease and stroke, respiratory
effects, arthritis, psychological effects, and some cancers.’
The results affect the individual's life expectancy and the
national productivity on the long run. The burden of
overweight and obesity is very high among developed
countries such as the USA.* Recently, incidence of overweight
and obesity is increasing even in the developing countries like
Nepal.’

Much has been learned regarding regulation of body weight
recently, but the prevalence of obesity continues to rise.
Individual and environmental factors that have an influence
on energy balance are not fully understood. Recently, several
studies have found an association between reduced sleep
duration and increased weight in adults as well as adolescents
and children, suggesting that short sleep duration correlates
with an increased risk of being overweight or obese.”'’ A sleep
of 7-9 hours in night is recommended for an adult person and
more for younger." However, over the past 40 years, daily
sleep duration in the United States population has decreased
by 1.5 to 2 hours’ and the same may be true for most other
countries and societies also.

Reports on the body fat composition of the general population
of Nepal are few. One study has reported a prevalence of
overweight and obesity to be 32.9% and 7.2% respectively
among the adult males of Dharan city in Eastern Nepal * where
as Sharma" reported nearly 35% of the male population of the
age group 25-60 years to be overweight or obese. Another
study involving females attending a general gynecological
clinic has reported 37.3% women to be overweight and 8%
obese."* Studies exploring obesity risk factors in the general
Nepalese population have not been reported to date. This
study aims to measure the BMI and determine the sleep habits
of general adult population of Nepal and to assess if the
negative correlation of sleep duration to BMI holds true for
this population.

MATERIALAND METHODS

A cross sectional, descriptive study was conducted in the
one month period in August, 2014 among the general
population in Kathmandu, the capital of Nepal. The
study was conducted in the locality of the Exhibition
Road, Kathmandu, Nepal-an area where several
colleges (government as well as private), a hospital, the
Central Blood Bank, business houses, a fun park, and the
city bus park terminal are located closely. Apparently
healthy and consenting adult people of either sex were
randomly selected and recruited by mixed lottery and
convenience sampling methods.

A pre-tested questionnaire was used to collect
information on general characteristics and sleep habits.
Weight in Kg and height in centimeters (cm) were
measured by using a digital weight scale and a wall-
mounted height scale respectively, to the nearest 0.5
multiple. Both were measured in comfortable clothes
and without shoes. Age below 18 years or above 60
years, recent history of any illness, and past history of
metabolic, cardiovascular, respiratory, digestive, or
other disorders, and current use of any medication were
the exclusion criteria. BMI was calculated. Based on
BMI, participants were grouped into four categories:
underweight (BMI < 18.5), normal (BMI range 18.5-
24.9), overweight (BMI range 25-29.9) and obese (BMI
> 30). Participants were also grouped as those having
less sleep (< 7 hours), adequate sleep (7-9 hours), and
more sleep (> 9 hours)." Software Microsoft Excel 2007
was used for data entry, calculation, and presentation.
Software SPSS version 11.5 was used for data analysis.
Means, standard deviations, and frequency tables were
used for continuous and categorical variables. Groups
were compared by ANOVA and Chi square and strength
of correlation was determined by Pearson's correlation
coefficient with levels of significance set at 95%.

RESULTS

From a total of 241 participants, age information was
provided by 232 individuals (3.7% missing), BMI could
be calculated for 202 individuals(16.2% missing), and
sleep duration could be calculated for 213 individuals
(11.6% missing). Males comprised 72.2% (n=174) and
females comprised 27.8% (n=67). Table 1 shows the age
distribution, sleep duration hours, anthropometric
measurements, and BMI of the participants.
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Table 1: General characteristics of the participants

Characteristics MeanstSD | Min | Max | Range
Age in years completed 29.21+84 16 54 38
Sleep duration hours 7.83£1.02 4.0 11.0 10.0
Height in meters 1.63+0.1 1.40 1.85 045

Weight in kilograms
Body mass index (kg/m?)

64.72410.81 | 41.0 915 50.5
24.3+3.1 18.06 |32.89 | 14.82

A combined two-fifth of the population was overweight or
obese and more than one-third was overweight. (Figure 1)

Figure 1: Percentage distribution of BMI categories

Most people had an adequate amount of night sleep, which is
of 7-9 hours. (Table 2)

Table 2: Distribution of BMI among groups having
different sleep duration

Groups by adequacy Category of body mass index Total

of sleep hours Underweight | Normal | Overweight | Obese

Less than 7 hours 0 9 6 1 16 (7.9%)
Adequate (7-9 hours) | 1 94 59 8 162 (80.2%)
More than 9 hours 1 13 9 1 24 (11.9%)
Total 2 116 7 10 202 (100%)

The different BMI groups were compared against sleep
groups. Chi-squared comparison showed no significant
difference (p value 0.811). The correlation between sleep
hours and BMI measurements was also not significant, the
Spearman's correlation coefficient being 0.022 (p value
0.753).

Taking into consideration the difference in social
responsibilities and characteristics of the two sexes, male and

female groups were compared by ANOVA .(Table 3)

Table 3: Gender-wise comparison of sleep habits and BMI

Time to ‘Wake up Sleeping
Age(yr) bed time hours BMI (kg/m2)
Gender | MeantSD MeantSD [ MeantSD MeantSD | MeantSD
Male 29.34+8.374 | 10.15£1.08 | 596+1.18 7.74£1.02 | 24.5+2.88
Female | 28.84+8.537 | 9.59+0.98 5.64+0.77 8.06+1.00 | 23.83+3.53
P values | 0.687 0.000 0.046 0.036 0.164

bed earlier, woke up earlier, and had a longer night sleep
than the males (all differences statistically significant).
But the body mass index was not significantly different.

DISCUSSION

The role of sleep on BMI is being widely explored
mostly in developed countries but fewer studies have
been conducted in less-developed countries. In this
study, we have reported the BMI of a sample population
from the capital city of Nepal based on measured height
and weight of participants. We have also documented
the sleep habits of the participants and explored its
relation with BMI. This is the first report on sleep habits
of Nepalese population and also its correlation with
BMI.

This study found a high incidence of overweight and
obesity in the Nepalese adult population, which has been
reported by other studies as well.”"* This study also
provides a cross sectional picture of the general sleep
habit of Nepalese people. Most of the participants had
adequate duration of night sleep. A correlation between
sleep hour duration and BMI did not exist in the
Nepalese people which is a different finding from other
referred studies.

The different BMI groups were compared by ANOVA
for age, gender, and sleep habits (data not shown). A
difference of borderline significance (p 0.052) was
observed for gender, male having higher BMI. A very
highly significant correlation existed between age and
BMI (p value 0.000). In a previous study involving 355
Nepalese medical students, we had reported a low
incidence of overweight (4.23%) and obesity (0.3%)."”
Considering the younger age of college students (mean
age in years 20.35+1.73), the finding is in agreement
with the present study. BMI correlates strongly with
sedentary behaviors'® and the lifestyle of the Nepalese
adults may be responsible for the correlation with BMI
because generally Nepalese people are less involved in
non-sedentary activity with increasing age.

Most other cross-sectional studies of the type were
based on over-the-phone interview or questionnaire. In
this study, the information about age and sleep habits
were based on the participants' memory recall and also
willingness but the height and weight of participants
were measured by trained observers. This adds to the
validity and reliability of the study. However, the sample
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population included mostly the more active individuals
because the study was conducted in a busy mid-city location.
Increasing the sample size, better representation of the sexes,
and household approach are recommended for future studies
to better meet the objectives.

CONCLUSION

The incidence of overweight and obesity is fairly high in the
Nepalese adult population and 1% of the population is
underweight. A correlation of sleep duration with BMI was not
found as has been reported in most other studies but a strong
correlation with age was observed. This study reports for the
first time the sleep habits and its correlation with BMI in the
Nepalese adult population. Most people have adequate night
sleep. Nepalese women sleep earlier, wake up earlier, and
sleep longer than the men.
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