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ABSTRACT

Introduction: Overweight and obesity is a global public health problem with adolescents as a vulnerable
group for its development. Poor physical activities and increased intake of fatty foods are in rising level.
Objectives: To find out the associated physical, dietary and personal factors of higher secondary school
level adolescents in Kaski district, Nepal.

Methods: A cross sectional study was conducted in Kaski district among 838 adolescents randomly
selected from 12 schools using multistage cluster sampling from October to December, 2013 using self-
administered questionnaire and anthropometric assessment. BMI for age was calculated using WHO
AnthroPlus software version.1.0.4 using cut off value of 85th percentile and 95th percentile for
overweight and obesity respectively. Statistical analysis was done using Statistical Software for Social
Sciences Version 16.

Results: Significantly overweight and obesity was found high in adolescents who go school by bus/car
(p<0.001, OR=3.06), perform vigorous activities <3 days per week (p<0.001, OR=3.22), engage in
passive activities > 3days per week (p=0.01, OR=2.6) and passive activity at leisure time (p<0.001,
OR=16.73). Food habit such as number of meals >3 times per day (p<0.001, OR=7.34), fat intake >3
times per week (p<0.001, OR=14.06), vegetable intake <3 times per week (p<0.001, OR=2.74), fast food
intake frequency >3 times per week (p=0.002, OR=2.19) and average daily allowance > Rs.50 (p<0.01)
were found to be significantly associated with overweight and obesity.

Conclusion: Sedentary lifestyle was found to be a significant contributing factor for overweight and
obesity.
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INTRODUCTION public health crisis
Overweight and obesity undermine among adolescents worldwide. ! There is a

the health of adolescents in both rapid emergence of overweight and obesity
industrialized and developing countries. ™ in developing countries and has been
Overweight and obesity are epidemic and a recognized as a major public health problem
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in most regions of the world. P
Underweight, overweight and obesity are
common for both male and female in
developing countries but now overweight
exceeds underweight among women of
reproductive age. !

Overweight and obesity are major
risk factors for a number of chronic diseases,
including diabetes, cardiovascular diseases
and cancer and are the fifth leading risk
factors for global deaths. Overweight and
obesity are linked to more deaths worldwide
than underweight. At least 2.8 million adults
die each year as a result of being overweight
or obese and about 44% of the diabetes
burden, 23% of the ischemic heart disease
burden and between 7% and 41% of certain
cancer burdens are attributable to
overweight and obesity. ! The global age-
standardized prevalence of obesity nearly
doubled from 6.4% (95% uncertainty
interval 5.7-7.2%) in 1980 to 12.0% (11.5-
12.5%) in 2008. ' Prevalence of childhood
obesity increased from 4% to 6% in 2010
which is expected to reach 9% or
approximately 60 million in 2020.
Approximately 21-24% and 16-18% of
children and adolescents were estimated to
be overweight and obese in 2004. ! At least
35 million overweight children were
estimated to be living in developing
countries and 8 million in developed
countries of which obesity is increasingly
prevalent among adolescent girls and
women particularly in low-income and
rapidly evolving economies such as Brazil,
China and Egypt. P Although, the
prevalence was comparatively lower in Asia
(4.9% in 2010), the number of afflicted
children were greater. ! About 21 million
children were overweight or obese in China
by 2005 which consisted of 14% of boys and
9% of girls. ™ There is an epidemic of
obesity and overweight in South Asian
countries. ™% In India, 14 percent of children
of ages 8-18 were overweight or obese. [**!

The overall prevalence of overweight
or obesity in women in Nepal in 2006 was
10.1% with 25.5% in urban area and 7.4% in
rural area which was 6.4% in 2000 and 1.6%
in 1996. In age group 15-19 it was 2.5 in
2006. ™! prevalence of overweight and
obesity was 2.9 percent among adolescent
girls of 15-19 years in 2011 in Nepal of
which 2.6 percent were overweight and 0.3
percent girls were obese. **!

The fundamental cause of obesity
and overweight is an energy imbalance
between calories consumed and calories
expended. Increased intake of energy-dense
foods that are high in fat and an increase in
physical inactivity due to the increasingly
sedentary nature of many forms of work,
changing modes of transportation, and
increasing  urbanization is increasing
globally which are the contributing factors
for overweight and obesity. Changes in
dietary and physical activity patterns are
often the result of environmental and
societal changes. °! Evidence indicates that
conditions ~ being  underweight and
overweight can exist in close proximity,
such as in the same community and same
household which could be linked to different
environmental, behavioral and individual
risk factors. (6471

The objective of this study is to find
out the associated physical, dietary and
personal factors of obesity and obesity
among higher secondary school level
adolescents in Kaski district, Nepal.

MATERIALS AND METHODS

A cross sectional study was
conducted in Kaski district to find out the
associated physical, dietary and personal
factors of obesity and obesity among 838
adolescents randomly selected from 12
schools using multistage cluster sampling.
Data collection was done in between 24th of
October to 4th of December, 2013 using
self-administered questionnaire and
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anthropometric assessment. Height and
weight were entered in WHO AnthroPlus
software v.1.0.4 for calculating BMI for age.
Cut off value of 85th percentile was used for
classification of overweight and 95th
percentile for obesity. Collected data from
questionnaire and nutritional status were
entered in SPSS v. 16 and statistical analysis
was done using SPSS. Frequency tabulation,
chi square test and odds ratio were done.
Pre-testing was done among the 10%
students of total sample size in Bal Mandir
Higher Secondary School, Pokhara. Pre-
tested samples were excluded from study.
Approval was  taken from
Department of Public Health, Pokhara
University along with Higher Secondary
Education Board (HSEB), Pokhara Branch

for the conduction of research. Written
informed consent was taken from school
administration as well as from students and
their participation in the study was
voluntary. Clarity of the purpose of study
was done among the school administration
and students in every school prior to data
collection.  Confidentiality = of  each
respondent has been maintained strictly.

RESULTS
General Information

Out of 838 adolescents, 444 (53%)
were from village followed by 394 (47%)
from municipality. More than half, 439
(52.4%) were female and 399 (47.6%) were
male. The prevalence of overweight and
obesity was 8.1%.

and District Education Office (DEO), Kaski

Table 1: Association between physical activity and overweight and obesity

Physical activity Overweight and obesity 1 P value OR 95% ClI
Yes No

Means of going school (n=838)

Bus/Car 36(14.8) 207(85.2) | 20.607 <0.001** | 3.06 | 1.85-5.06

By foot/bicycle 32(5.4) 563(94.6)

Vigorous physical activities (n=838)

< 3 times per week/Never | 57(10.7) 475(89.3) | 13.206 <0.001** | 3.22 1.66-6.34

> 3 times per week 11(3.6) 295(96.4)

Duration of vigorous physical activities (n=734)

< 20 minutes 16(4.6) 331(95.4) | 0.001 0.979

> 20 minutes 18(4.7) 369(95.3)

Moderate physical activities (n=838)

< 5 times per week 49(8.9) 504(91.1) | 1.214 0.270

> 5 times per week 19(6.7) 266(93.3)

Duration of moderate physical activities (n=814)

< 30 minutes 33(8.5) 355(91.5) | 0.903 0.692

> 30 minutes 33(7.7) 393(92.3)

Passive entertainment activities (n=838)

> 3 days per week 60(9.5) 572(90.5) | 6.558 0.01* 2.6 1.22-5.53

< 3 days per week 8(3.9) 198(96.1)

Duration of passive entertainment activities (n=838)

> 30 minutes 62(8.8) 639(91.2) | 3.064 0.08

< 30 minutes 6(4.4) 131(95.6)

Leisure activity (n=838)

Passive 66(11.4) 511(88.6) | 27.452 <0.001*** | 16.73 | 4.07-68.83

Vigorous/Moderate 2(0.8) 259(99.2)

#Figures in parenthesis indicate percent *Statistically significant at p<0.05

***Fisher exact test

**Statistically highly significant at p<0.01

Association between physical activity and
overweight and obesity

A significant association was found
between means of going school by bus/car
(p<0.001, OR=3.06), vigorous physical
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activities less than 3 times per week
(p<0.001, OR=3.22), passive entertainment
activities more than or equal to 3 days per
week (p=0.01, OR=2.6), leisure activity
(p<0.001, OR=16.73) and overweight and
obesity. However, no significant association
was found between duration of vigorous

physical activity (p=0.979), moderate
physical activity (p=0.27), duration of
moderate  physical activity (p=0.692),

duration of passive entertainment activity
(p=0.08) and overweight and obesity. (Table
1)

Association between food habit and
overweight and obesity

A highly significant association was
found between number of meals >3 times
per day (p<0.001, OR=7.34), fat intake per

>3 times week (p<0.001, OR=14.06),
vegetable intake <3 times per week
(p<0.001, OR=2.74) fast food intake

frequency >3 times per week (p=0.002,
OR=2.19) and overweight and obesity. But
fruit intake (p=0.528) and fast food intake
(p=0.444) weren’t significantly associated
with overweight/obesity. (Table 2)

Table 2: Association between food habit and overweight and obesity

Dietary Habit Overweight and obesity x’ P value OR 95% ClI
Yes No

Number of meals per day (n=838)

>3 times 41(23.7) 132(76.3) | 71.34 <0.001** | 7.34 4.36-12.35

<3 times 27(4.1) 638(95.9)

Fat intake per week (n=838)

>3 times 37(17.5) 175(82.5) 33.192 <0.001** 4.06 2.45-6.73

<3 times 31(5.0) 595(95)

Fruit intake per week (n=838)

>3 times 39(8.7) 411(91.3) | 0.397 0.528

<3 times 24(8.8) 249(91.2)

Vegetable intake per week (n=838)

<3 times 35(14.0) 215(86.0) | 16.552 <0.001** | 2.74 1.66-4.52

>3 times 33(5.6) 555(94.4)

Intake of fast foods (n=838)

Yes 67(8.2) 746(91.8) | 0.585 0.444

No 1(4) 24(96.0)

Frequency of fast food intake (n=813)

>3 times 42(11.5) 324(88.5) | 9.209 0.002** 2.19 1.31-3.66

<3 times 25(5.6) 422(94.4)

#Figures in parenthesis indicate percent

Association between personal factors and
overweight and obesity

A highly significant association was
found between average daily allowance >
Rs.50 per day and overweight and obesity

**statistically highly significant at p<0.01

(p<0.001, OR=55.71). But no significant
association was found between average
sleep per day (p=0.969) and overweight and
obesity. (Table 3)

Table 3: Association between personal factors and overweight and obesity

Personal factors Overweight and obesity x’ P value OR 95% ClI
Yes No
Average daily allowance (n=838
> Rs.50 23(76.7) | 7(23.3) 196.1 <0.001** | 55.71 | 22.7-136.74
<Rs.50 45(5.6) 763(94.4)
Average sleep per day (n=838)
> 8 hours 14(8.2) 157(91.8) | 0.002 0.969
<8 hours 54(8.1) 613(91.9)

# Figures in parenthesis indicate percent

**Statistically highly significant at p<0.01
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DISCUSSION

Kaski district which consists of
Pokhara Sub Metropolitan Municipality,
Lekhnath Municipality and 43 VDCs is
quite developed and rich in comparison with
other districts in western region of Nepal.
With the pace of increasing urbanization and
adoption of sedentary behavior, overweight
and obesity is in increasing trend among the
adolescents.

A significant association was found
between means of going school (p=<0.001),
vigorous physical activities (p<0.001),
passive entertainment activities (p=0.01),
leisure activity [1p<0.001) and overweight
or obesity. Majority of the adolescents
(68.9%) were found to do passive physical
activities in their leisure time. It shouldn’t be
forgotten that vigorous activities like
exercises and sports helps in energy
consumption, thereby reducing body fat and
ultimately prevents from overweight or
obesity. As 12.4% adolescents never do any
vigorous activities and 51.1% do less than 3
times a week, they are at the risk of
developing body fat and ultimately obesity.
Similarly 42.8% of the adolescents were
found to be involved in passive activities
like watching television, chatting, playing
video games, reading books daily and 32.6%
of the adolescents were found to be involved
in such activities often. This can be easily
said that sedentary behavior is increasing
among adolescents and most of the
adolescents are at risk of developing body
fat. A study conducted in Kuwait in 2012
found among boys, moderate and vigorous
activities were found to be significantly
negatively associated with overweight
and obesity (p<0.05), whereas in girls, only
those with not less than moderate activities
were negatively associated with overweight
and obesity (p<0.05). ™ Similarly, studies
conducted in Pakistan in 2012, Saudi Arabia
in 2010, Chennai, India in 2009 also found
significant association between passive

physical activity and overweight/obesity
(p<05) [19-21]

Overweight and obesity among
adolescents in this study was found
significantly associated with number of
meals per day (p<0.001), fat intake per week
(p<0.001), vegetable intake per week
(p<0.001) and frequency of fast foods per
week (p=0.002). A study in Kuwait in 2012
found the consumption of breakfast,
vegetables, and fast foods (boys and girls)
and potatoes, cakes and doughnuts, and
sweets (girls only) was significantly
associated with overweight and obesity (p <
.05). "8 Similarly, a study in California,
USA in 2011 found children who consumed
fewer servings of fruits and vegetables,
consumed more servings of soda, and were
more likely to be overweight (OR= 1.06;
95% CI = 1.02, 1.10) or obese (OR = 1.07;
95% CI = 1.02, 1.12). ?? Studies in Ghana
in 2011, Chennai, India in 2009 and Balearic
Island, Spain in 2007 also reported
significant role of frequency of food intake,
fatty foods in developing overweight/obesity
and vegetable intake in preventing
overweight. 2*#24 This clearly shows that
frequent intake of meals, intake of fatty
foods, less intake of vegetables and frequent
intake of fast foods are the risk factors for
developing overweight/obesity among the
adolescents.

Adolescents having average daily
allowance Rs. 50 or more were significantly
55.71 times more overweight and obese
(76.7%) than having less than Rs. 50 daily
allowance (5.6%, p<0.001). But no
significant association was found between
average sleep per day. This may be
explained knowledge and sleep duration
have no role on developing body fat and
average daily allowance have highly
significant relation in developing overweight
and obesity.
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