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Abstract

Background: Leisure-time physical activity is essential for healthy and physically active life; however, this domain of
physical activity is less common in developing countries. Information on leisure time physical activity and sedentary
behaviour among Nepalese population is not available. The study was carried out to assess leisure time physical
activity and sedentary behaviour among high school adolescents and identify the associated factors in Nepal.

Methods: A cross-sectional descriptive study was carried out in Banke district, Nepal in 2013 among higher
secondary school students using self-administered questionnaire based on International Physical Activity
Questionnaire. A sample of 405 students, 178 females and 227 males, of the age–group 15 to 20 years from seven
schools were included in the study. Multivariate logistic regression analysis was carried out to identify factors
associated with participation in leisure time physical activity and sedentary behaviour.

Results: Engagement of female in leisure time physical activity was lower but mean time spent on sitting per day
was higher. Students who walked to school and have playground/parks near home, younger females (OR = 3.09,
95% CI: 1.18-8.08), females living in nuclear families (OR: 2.16, 95% CI: 1.01-4.62) and males who cycled to school
(OR: 8.09, 95% CI: 2.35-27.80) and have provision of extra-curricular activities (OR: 2.49, 95% CI: 1.04-5.97) were more
likely to be engaged in leisure time physical activity. On the other hand, students who did not have playground in
school and lived in rural areas were more likely to sit for more than 6 hours a day. Likewise, male students of private
school (OR: 6.41, 95% CI: 2.89-14.21), who used vehicle to reach school (OR: 5.90, 95% CI: 1.26-27.75) and have no
provision of extra-curricular activities (OR: 2.98, 95% CI: 1.09-8.07) had longer sitting time.

Conclusion: Difference in leisure time physical activity and sedentary behaviour was found among male and
female school adolescents. Interventions are needed not only to promote leisure time physical activity but also to
reduce sedentary behaviour among this group.

Keywords: Cross-sectional study, Leisure time physical activity, Adolescents, Sedentary behavior, Nepal
Background
Physical activity is an essential aspect of a healthy lifestyle
[1,2] and leisure-time physical activity (LTPA) is one of
the most important components of total physical activity
[3], others being occupation, transportation and home-
based activities [4]. Regular LTPA controls diabetes melli-
tus and obesity, reduces hypertension, cardio-vascular
* Correspondence: replysusan@gmail.com
†Equal contributors
1Maharajgunj Medical Campus, Institute of Medicine, Tribhuvan University,
Kathmandu, Nepal
Full list of author information is available at the end of the article

© 2014 Paudel et al.; licensee BioMed Central
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Dedication waiver (http://creativecommons.or
unless otherwise stated.
diseases, some cancers and provides other health bene-
fits [5]. LTPA are more common in developed countries
while occupational, household and transport domains
are the major contributors to total physical activity in
developing countries [4].
The transition from childhood to adolescence has been

identified as period of marked decline in physical activity,
particularly amongst girls [6,7], though this period is
the most appropriate time for adoption of physical ac-
tivity behaviors [8]. Studies from developing countries
have reported gender difference in physical activity level
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and types of activities among adolescents. Girls appear
to be less physically active than boys across all age
groups and it associates with a number of individual,
interpersonal and environmental covariates [9,10]. On
the other hand, time spent in sedentary activities like
watching television, sitting either at school or home,
reading, playing or working on computers is important
as time spent in these activities limit the time available
for physical activities [11]. These days, many young
people are reluctant to do physical activities and instead
choose sedentary activities for their leisure time [12].
In Nepal, adolescents comprise about 27% of total

population and the proportion is in increasing trend
[13]. About 17% of the Nepalese population lives in
urban areas [14]. Average family size of the country is
4.9 with an average of 4.3 in urban, 5.0 in rural areas
and in particular 5.3 members in the terai region. At na-
tional level, 51% of the households are within the reach
to nearest paved road and 80% households are within
the reach to nearest vehicle passable dirt road within
30 minutes. Overall, 72% of currently school/college en-
rolled Nepalese students attend public schools and 44%
attend such schools in urban areas [15]. Literacy rate
among 15–19 age group is 94% which is slightly higher
for males (96%) than females (91%). Among the same
age group, the dropout rate for higher education is 12%
among males and 14% among females [13].
Limited studies are available on physical activity and its

correlates in Nepal [16]. In addition, information on LTPA
and sedentary behaviour among school adolescents is
almost non-existent. This study was carried out to as-
sess prevalence of LTPA and sedentary behaviour and
their associated factors among high school adolescents.

Methods
Study area
This study was conducted in Banke district, one of the
75 districts of Nepal. It is a terai district of the mid-
western development region, which is around 500 km
far west of Kathmandu, the capital city. The study was
carried out in Nepalgunj municipality of the district.
Though the study area has been purposively selected, it
represents a typical urban terai.
The country is divided into three ecological regions

which run parallel from east to west: Mountain in the
north, Hill in the centre and Terai in the south. The
Terai region consists of low-lying plain fertile land and
agriculture is the main source of economy because of
which this region is also called the ‘grainary’ of Nepal. In
addition, Terai is the most productive region of the
country as it consists of majority of the country’s indus-
tries. The region, though consists of only 23% of the
total area of the country, shelters 50% of the Nepalese
population [14].
In Nepal, municipalities are considered as urban area
while VDC as rural area. The study district consists of
46 Village Development Committees (VDCs) and one
municipality. About 15% of population of the district
lives in urban area and average family size is 5.7. All
VDCs and municipality in the district have access to
motorable road [17].

Selection of study participants
A cross sectional descriptive study was carried among
415 students of grade 11 and 12 from randomly selected
seven higher secondary schools which included 3 public
and 4 private schools. Public schools are run by the gov-
ernment and have cheaper fees while private schools are
run by individuals or institutions mostly for profit and
usually have higher fees. Altogether 10 out of 19 higher
secondary schools in the municipality were approached
for data collection but permission was obtained only
from 7 schools. From each sampled school, one section
of either grade 11 or 12 was randomly selected. All
students of the selected sections were included in the
study. Exclusion criteria were developed for students
with physical disability related to hands or legs but no
such students were found. Altogether, 415 students filled
the questionnaire but 10 forms were discarded because
of missing data and hence 405 was the final sample sub-
jected for further analysis. Response rate was 98% in the
study.

LTPA, sedentary behaviour and its measurement
In the study, LTPA was assessed using International
Physical Activity Questionnaire – Long form (IPAQ-LF).
Though significant over-reporting existed, IPAQ - LF has
been found to have acceptable validity to measure partici-
pant’s physical activity level [18-20] and test-retest reliabil-
ity coefficients were also acceptable between 0 and 8 days
[21]. IPAQ-LF has been found to be suitable for measuring
physical activity in developing countries also [22].
In order to measure sedentary behaviour, students

were asked total number of hours they spent on sitting
per day. This included time spent on reading at school
or home, travelling on vehicles, watching television,
playing video games, working or playing on computer,
etc. but time spent on each of these activities separately
was not asked in the study.
Questionnaire, which included questions on LTPA,

sitting time, socio-demographic and environmental char-
acteristics, were filled by students in their respective class-
room under the supervision of researcher or research
assistants and their teachers in September 2013. Students
were oriented for an hour on activities to be included in
LTPA and types of moderate, vigorous and sedentary ac-
tivities before filling the questionnaire. Pictures of different
activities and sports that could be done during leisure
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were shown to make them understand and minimize re-
call bias which was likely as the students had to remember
activities carried out during seven days preceding the
study. These pictures were developed based on ‘physical
activity show cards’of World health Organization.
Ethical approval was obtained from Institutional Review

Board, Institute of Medicine and written informed consent
was obtained from each student before filling the ques-
tionnaire. Confidentiality of information was assured and
ensured throughout the research process.

Statistical analysis
For analysis of LTPA, students were classified as LTPA
or No LTPA based on their self-report. Students who
did at least any form of leisure time physical activity for
more than 10 minutes in any day of a week were catego-
rized as “LTPA” and who did not do such activities were
categorized as “No LTPA”. Activities which were carried
for at least 10 minutes at a time were only included in
the study. Student’s total energy expenditure from leisure
time activities was computed by multiplying duration of
activities per day by number of days per week and meta-
bolic equivalent (MET) values. The MET values used were
3.3 METs for walking, 4 METs for moderate and 8 METs
for vigorous activities [23].
Difference in socio-demographic and environmental

characteristics between males and females, further cate-
gorized as LTPA or No LTPA, was tested using Pearson
chi-square test and p-value less than 0.05 was taken as
significant while difference in mean sitting time between
these groups was compared using independent t-test.
Logistic regression analysis was carried separately for
males and females to identify variables associated with
LTPA. Bivariate logistic regression analysis in which sin-
gle factor was entered in the analysis model was used to
obtain unadjusted odds ratio (OR) and 95% confidence
interval (CI). All the independent variables were then
entered at the same time in multivariate logistic regression
analysis to adjust the effect of confounding. Adjusted OR
was calculated to measure the net effect size of variables.
Logistic regression analysis was also used with sitting time
as the dependent variable to identify factors associated
with sitting time of more than 6 hours. Statistical Package
for Social Sciences (SPSS 17.0.2, release March, 2009) was
used for data analysis.

Results
Table 1 shows socio-demographic and environmental
characteristics and sitting time among male and female
students stratified by LTPA. Mean age of students was
17 ± 1.2 years. Among 405 respondents, 67% did at least
some form of LTPA for more than 10 minutes at a time
which was 80% and 50% among males and females re-
spectively. Among 207 students who did at least some
form of LTPA, average time spent was 49 minutes per
day. It was higher among male students (55 minutes)
compared to females (38 minutes). In contrast to this,
mean time spent on sitting per day was comparably
higher among females than males. Statistically significant
difference was found between LTPA and No LTPA
groups among both sexes in mode of transport to school
and presence of playground or parks near home while
significant difference was observed in economic status
among females only.
LTPA scores and contribution of walking, moderate

and vigorous activities among males and females is pre-
sented in Table 2. Median MET-minutes/week gained by
the students from LTPA was 998 which was higher
among males than females (1314 versus 678). Total
LTPA score was contributed by walking (45%) followed
by moderate (32%) and vigorous activities (23%). Engage-
ment of males in vigorous activities was double than fe-
males (28% versus 14%) while engagement of females was
higher in leisure time walking and moderate activities.
Association between LTPA and socio-demographic,

environmental and sitting time related variables is shown
in Table 3. For both males and females, logistic regres-
sion analysis revealed that students who walked to
school and students having parks or playgrounds near
home were more likely to be engaged in LTPA. Younger
(15–17 years) females were 3 times more likely to be en-
gaged in LTPA than their older counterparts (OR = 3.09,
95% CI: 1.18-8.08). Similarly, females living in nuclear
families were twice likely to be involved in LTPA than
those living in joint or extended families (OR: 2.16, 95%
CI: 1.01-4.62). On the other hand, female students from
poor families were less likely to be engaged in such activ-
ities (OR: 0.34, 95% CI: 0.12-0.98). In case of male stu-
dents, those having provision of extra-curricular activities
at schools were nearly 2.5 times (OR: 2.49, 95% CI: 1.04-
5.97) more likely to do LTPA than students having no
provision of such activities whereas no association existed
among females. Cycling to school was also associated
among males only (OR: 8.09, 95% CI: 2.35-27.80). Place of
residence, type of school, playground in school, neighbor-
hood walkability and sitting time were not associated with
LTPA among both sexes.
Logistic regression analysis between sitting time and

independent variables presented in Table 4 showed that
students living in rural areas and students who did not
have playground in school were likely to sit for more
than 6 hours a day. Male students of private school were
six times more likely to sit longer hours than those
studying in public school (OR: 6.41, 95% CI: 2.89-14.21).
Similarly, male students who used vehicles to reach
school (OR: 5.90, 95% CI: 1.26-27.75) were also likely to
sit for more than 6 hours per day but no such associ-
ation existed for female students. Females who cycled to



Table 1 Socio-demographic, environmental characteristics and sitting time: differences by LTPA and gender

Characteristics Female (n = 178) Male (n = 227)

No LTPA (n = 89) LTPA (n = 89) p No LTPA (n = 46) LTPA (n = 181) p

Age of student (in years)

15-17 67 (47) 76 (53) 0.090 29 (18) 129 (82) 0.279

18-20 22 (63) 13 (37) 17 (25) 52 (75)

Place of residence

Rural 39 (53) 35 (47) 0.543 20 (22) 71 (78) 0.599

Urban 50 (48) 54 (52) 26 (19) 110 (81)

Family type

Nuclear 59 (47) 67 (53) 0.187 30 (20) 119 (80) 0.946

Joint/Extended 30 (58) 22 (42) 16 (21) 62 (80)

Economic status

Low 22 (73) 8 (27) 0.004 24 (23) 81 (77) 0.589

Medium 26 (38) 43 (63) 13 (20) 53 (80)

High 41 (52) 38 (48) 9 (16) 47 (84)

Type of school

Public 31 (48) 34 (52) 0.640 21 (22) 75 (78) 0.605

Private 58 (51) 55 (49) 25 (19) 106 (81)

Mode of transport to school

Walking 35 (40) 53 (60) 0.006 25 (22) 90 (78) 0.003

Cycling 31 (53) 27 (47) 10 (12) 76 (88)

Vehicles 23 (72) 9 (28) 11 (41) 15 (58)

Playground in school

No 46 (55) 37 (45) 0.176 26 (26) 76 (74) 0.077

Yes 43 (45) 52 (55) 20 (16) 105 (84)

Extra-curricular activities at school

No 70 (70) 65 (48) 0.381 34 (18) 151 (82) 0.138

Yes 19 (44) 24 (56) 12 (29) 30 (71)

Neighborhood walkability

No 4 (31) 9 (69) 0.150 5 (21) 19 (79) 0.942

Yes 85 (51) 80 (49) 41 (20) 162 (80)

Playground/parks near home

No 56 (59) 39 (41) 0.011 31 (25) 91 (75) 0.038

Yes 33 (40) 50 (60) 15 (14) 90 (86)

Sitting time

≤ 6 hours 15 (47) 17 (53) 0.696 13 (17) 66 (83) 0.297

> 6 hours 74 (51) 72 (49) 33 (22) 115 (78)

Mean ± SD (hours/day) 8.3 ± 2.1 7.7 ± 1.8 0.082 7.5 ± 2.4 7.3 ± 2.4 0.734

Note: figures in parenthesis denote percentage.
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school were less likely to sit for longer hours (OR: 0.14,
95% CI: 0.04-0.45). No provision of extracurricular activ-
ities increased the likelihood of sitting for longer hours
among male students by nearly 3 times (OR: 2.98, 95%
CI: 1.09-8.07) but had no effect on females. Similarly, no
significant association was found with age, family type,
economic status, neighborhood walkability and presence
of parks or playground near home for both male and
female students.

Discussion
This cross-sectional study carried out to assess LTPA
and sedentary behaviour among high school adolescents
in Banke district of Nepal found that only two-third of



Table 2 LTPA scores by gender

Characteristics Total (n = 270) Female (n = 89) Male (n = 181)

Median
MET-min/wk

Q1 ~ Q3 % of total
LTPA

Median
MET-min/wk

Q1 ~ Q3 % of total
LTPA

Median
MET-min/wk

Q1 ~ Q3 % of total
PA

Total LTPA Score 998 480 ~ 2240 678 301 ~ 1608 1314 576 ~ 2589

Activity specific PA scores

Walking 297 99 ~ 594 45 198 0 ~ 544 49 396 115 ~ 693 43

Moderate 240 0 ~ 720 32 120 0 ~ 660 37 240 0 ~ 740 29

Vigorous 0 0 ~ 960 23 0 0 14 0 0 ~ 1360 28
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the adolescents were involved in some form of LTPA.
This could possibly be due to unavailability of parks and
playgrounds for leisure time activities in Nepal [16]
which may be further aggravated by unsafe roads [24]
and less friendly urban environment. Studies indicate ab-
sence of aesthetic appeal and green spaces discourage
active commuting and participation in leisure time phys-
ical activities [4]. In Nepal, children are expected to help
their parents in income generating activities like agricul-
ture or business and in addition, daughters are expected
to take care of household chores which decrease their
leisure time. Since more than half of the students were
either from families whose main source of income was
agriculture or business, engagement of students from
such families in LTPA might have been lower. Adoles-
cent and youth survey in Nepal has found that every 4
in 10 adolescents of the age group 15–19 are economic-
ally active [13]. On average, students spent 49 minutes
per day on LTPA which is higher than found by another
study in Nepal [25].
While considering sex of the student, engagement of

females in LTPA was much lower as compared to males
and female students spend less time on physical activ-
ities during leisure which is also supported by other
studies [25]. Non-communicable disease risk factor sur-
vey conducted in 2007/8 and 2013 in Nepal have shown
that females were less engaged in LTPA than their male
counterparts [25,26]. Moreover, they were mostly en-
gaged in leisure time walking and moderate activities
which could possibly because in a country like Nepal, fe-
males tend to bear the burden of household works [16]
and face greater restriction for outdoor movement while
males mostly take responsibility of outdoor works which
are supposed to be more vigorous. Daughters are expected
to help their mothers with kitchen works while sons usu-
ally are allowed sufficient leisure time for playing with
their friends [3,16]. A study in Nepal has found that mo-
bility rate for male is three times higher than for females
[13]. Other studies have also shown greater engagement of
males in leisure time and vigorous activities [27-34].
In relation to sedentary behaviour, on average the

students spent 7–8 hours per day on sitting while the
NCD risk factor survey has shown average sitting time
to be 2.5 hours among 15–29 age groups [25]. Students
usually spent about 4–5 hours at school, mostly sitting,
which might have contributed to longer sedentary time
as found in this study. Furthermore, longer sitting time
could also be attributed to increased use of modern
technical gadgets among youths in urban areas of the
country which are likely to replace physical activities
during leisure [16].
Females in this study were not only just less engaged

in LTPA, but also were likely to be more sedentary
which indicated they spent their leisure time watching
television, socializing or gossiping. Other studies have
also shown females to be more sedentary [6,28,29,35,36]
but Iranian females were less sedentary than their male
counterparts [9]. Gender was not associated with sitting
time in a study conducted among Polish students [37],
these differences can be justified on grounds of social
and cultural differences.

Correlates of LTPA
Younger females were more likely to be engaged in
LTPA as shown in the study while age was not a signifi-
cant contributor among males. This could be because
with the increase in age, female’s responsibility towards
household chores as well as family restriction for spend-
ing longer hours with friends outside home increases
and thus they have less time and options for LTPA.
However, a study conducted in Taiwan has found age to
be positively associated with participation in LTPA [38].
Less domestic work burden and less restriction for out-
door activities for females in nuclear families might have
contributed to greater engagement of female students
living in nuclear families on LTPA as found in the study.
In contrast to the study among Spanish adolescents,

which found that male students studying in public schools
were less engaged in LTPA than those studying in private
schools [31], this study found no association between
LTPA and type of school for both male and female stu-
dents. This might be due to similar availability of facilities
for physical activity during breaks in public and private
schools. Students having playground and provision of
extra-curricular activities at school and those who had
parks or playground near their home were more engaged



Table 3 Association between LTPA and socio-demographic, environmental characteristics and sitting time by gender

Characteristics Female Male

Unadjusted Adjusted p Unadjusted Adjusted p

OR (95% CI) OR (95% CI)OR (95% CI) OR (95% CI)

Age of student (in years)

15-17 1.92 (0.89-4.10) 3.09 (1.18-8.08) 0.022 1.45 (0.74-2.87) 1.35 (0.62-2.95) 0.457

18-20 - - - -

Place of residence

Rural 0.83 (0.46-1.51) 0.85 (0.36-2.04) 0.721 0.84 (0.44-1.61) 0.58 (0.24-1.36) 0.206

Urban - - - -

Family type

Nuclear 1.55 (0.81-2.97) 2.16 (1.01-4.62) 0.046 1.02 (0.52-2.02) 1.18 (0.55-2.54) 0.672

Joint/Extended - - - -

Economic status 0.003 0.579

Low 0.39 (0.15-0.98) 0.34 (0.12-0.98) 0.046 0.65 (0.27-1.51) 0.64 (0.23-1.80) 0.402

Medium 1.78 (0.92-3.44) 2.14 (0.94-4.83) 0.069 0.78 (0.31-1.99) 0.99 (0.34-2.85) 0.982

High - - - -

Type of school

Public 1.16 (0.63-2.13) 1.75 (0.80-3.81) 0.161 0.84 (0.44-1.61) 0.69 (0.30-1.59) 0.382

Private - - - -

Mode of transport to school

Walking 3.87 (1.60-9.33) 3.82 (1.39-10.46) 0.009 2.64 (1.07-6.46) 3.74 (1.18-11.88) 0.025

Cycling 2.22 (0.88-5.62) 2.52 (0.85-7.42) 0.095 5.57 (2.01-15.45) 8.09 (2.35-27.80) 0.001

Vehicles - - - -

Playground in school

No 0.66 (0.36-1.20) 0.49 (0.23-1.06) 0.070 0.56 (0.29-1.07) 0.47 (0.20-1.11) 0.085

Yes - - - -

Neighborhood walkability

No 2.39 (0.71-8.07) 1.91 (0.47-7.84) 0.366 0.96 (0.34-2.73) 0.98 (0.31-3.13) 0.978

Yes - - - -

Playground/parks near home

No 0.46 (0.25-0.83) 0.48 (0.24-0.94) 0.034 0.49 (0.25-0.97) 0.42 (0.19-0.95) 0.038

Yes - - - -

Extra-curricular activities

Yes 0.73 (0.36-1.46) 0.82 (0.34-1.99) 0.662 1.77 (0.83-3.82) 2.49 (1.04-5.97) 0.041

No - - - -

Sitting time

≤ 6 hours 1.16 (0.54-2.50) 0.90 (0.35-2.31) 0.831 1.46 (0.71-2.96) 1.82 (0.70-4.70) 0.219

> 6 hours - - - -

Note: Adjusted for age, place of residence, family type, economic status, type of school, mode of transport to school, playground and extra-curricular activities in
school, neighborhood walkability, playground/parks near home and sitting time.
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in LTPA. Other studies also showed that access to physical
activity spaces increases likelihood of being active, espe-
cially among girls [6]. This highlights possible intervention
areas to promote LTPA among students.
Individuals living in town and those with low income

were found to be less engaged in LTPA in Taiwan [39],
however, no association existed in other similar studies
[34,38]. Females from poor families were found to be less
engaged in LTPA in this study which might be due to
greater involvement of those females in household works
as their parents might be involved in income generating
activities outside home. As a result, they might have less



Table 4 Association between sedentary behaviour and socio-demographic, environmental characteristics and sitting
time by gender

Characteristics Female Male

Unadjusted Adjusted p Unadjusted Adjusted p

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age of student (in years)

15-17 0.93 (0.35-2.47) 0.49 (0.13-1.79) 0.282 0.99 (0.55-1.81) 0.61(0.27-1.37) 0.232

18-20 - - - -

Place of residence

Rural 3.03 (1.23-7.44) 4.82 (1.39-16.67) 0.013 5.66 (2.88-11.13) 5.55 (2.82-13.51) <0.001

Urban - - - -

Family type

Nuclear 0.77 (0.32-1.85) 0.65 (0.23-1.83) 0.415 0.76 (0.42-1.36) 0.66 (0.31-1.41) 0.280

Joint/Extended - - - -

Economic status

Low 1.77 (0.47-6.72) 3.26 (0.68-15.56) 0.079 0.87 (0.44-1.72) 1.61 (0.62-4.19) 0.326

Medium 0.65(0.29-1.47) 0.84 (0.29-2.44) 0.138 1.10 (0.52-2.35) 1.42 (0.54-3.74) 0.478

High - - - -

Type of school

Private 1.69 (0.78-3.67) 2.37 (0.83-6.76) 0.105 4.55 (2.54-8.16) 6.41 (2.89-14.21) <0.001

Public

Mode of transport to school

Vehicles 1.68 (0.44-6.31) 0.76 (0.16-3.53) 0.729 5.69 (1.62-20.04) 5.90 (1.26-27.75) 0.025

Cycling 0.46 (0.20-1.04) 0.14 (0.04-0.45) 0.001 1.62 (0.90-2.92) 1.10 (0.52-2.39) 0.791

Walking - - -

Playground in school

No 4.42 (1.86-10.51) 4.53 (1.62-12.68) 0.004 5.93 (3.24-10.85) 3.66 (1.67-8.05) 0.001

Yes - - - -

Extra-curricular activities

No 0.78 (0.33-1.83) 1.55 (0.48-5.02) 0.468 1.64 (0.77-3.47) 2.98 (1.09-8.07) 0.032

Yes - - - -

Neighborhood walkability

No 0.36 (0.04-2.88) 0.22 (0.02-3.04) 0.259 2.45 (1.04-5.77) 1.89 (0.62-5.81) 0.263

Yes - - - -

Playground/parks near home

No 0.45 (0.21-1.01) 0.41 (0.15-1.06) 0.066 1.82 (1.04-3.18) 1.04 (0.46-2.32) 0.931

Yes - - - -

Note: Adjusted for age, place of residence, family type, economic status, type of school, mode of transport to school, playground and extra-curricular activities in
school, neighborhood walkability, playground/parks near home.
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time for recreational activities. Likewise, the study found
no association between sitting time or sedentary behaviour
in general, with participation in LTPA for both boys and
girls, which is consistent to the findings of a longitudinal
study among US adolescents [40]. This indicates participa-
tion in sedentary activities and LTPA are “separate con-
structs, not functional opposites” [34,40,41] while another
study has revealed sedentary behaviours displace physical
activities among girls but not among boys [6].
Correlates of sitting time
Studies have shown higher sedentary behaviour, particu-
larly screen time, among rural adolescents [7], which is
consistent to this study. Students residing in urban areas
were likely to sit fewer hours per day than those residing
in rural areas. This could be explained because the stu-
dents from rural areas mostly use vehicles or cycles to
reach school. Sitting time as studied also includes the
time spent on vehicles. For those students using cycles,
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rest time at home could also be longer due to tiredness.
In contrast to this, higher sedentary behaviour among
urban residents has also been reported [42,43]. Further-
more, this study has also found higher sitting time among
male students using vehicles to reach to school.
Female students who cycled to school spent less time

on sedentary activities than those who used vehicles.
This finding is congruent with the study conducted in
North East England [36]. Furthermore, male students at
private school had higher sitting time than those at
public schools. A possible explanation could be longer
study hours, regular class and sometimes extra classes
at private school which increase overall time spent on
sitting. On the other hand, public schools in Nepal have
comparatively shorter school hours, longer breaks and
irregular classes.
Results showed no association between age of student

and sitting time. However, a study conducted among
German adults has shown a reduction in sitting time
with increasing age for both genders [44] while other
studies have shown an increase in sedentary time with
age [35,45,46]. Studies have also reported that children
and adolescents of low socio-economic status have
greater engagement in sedentary behaviours [47] and
socio-economic status influences type of sedentary ac-
tivities but may not have any impact on overall seden-
tary behaviour [45]. Students of lower socio-economic
class spend more time on screen-based sedentary activ-
ities [35,48] while those of higher socio-economic class
spend more time on academic sedentary activities [35].
Economic status was not associated with sitting time in
this study and other studies [44,49].
Based on researcher’s observation, in Nepalese context,

physical activity, especially LTPA is not a priority issue
at community as well as at schools and most people are
unaware about the risks of physical inactivity.

Strengths and limitations of the study
Schools and participants of the study have been selected
randomly which increases the strength of the study. It
uses a reasonably large sample (n = 405) and the study
has examined socio-demographic and environmental
determinants of LTPA and sedentary behaviour which
have been further segregated according to gender. This
provides a better picture of gender difference in LTPA
and sedentary behaviour and their determinants in
Nepal.
Overall time spent on sitting is taken as a proxy indi-

cator of sedentary behavior in the study. It is further not
differentiated for weekdays and weekends. The study
gives the cumulative time spent on sitting either at
school or home but does not give information on time
spent on different screen-based or academic sedentary
activities. The study findings are based on self report of
the students because of which findings are likely to suffer
from over-reporting and recall bias which is another pos-
sible limitation; though measures were taken to address it.
Although IPAQ has been used to measure physical activity
in developed and developing countries including Nepal, its
validity and reliability has not been examined in Nepal
which can be a possible limitation of the study. Further-
more, cross-sectional nature of the study limits drawing
inferences about causation.

Conclusion
The study highlights gender difference in LTPA and sit-
ting time. Females were found to spend less time in
LTPA but more time on sitting. LTPA and sedentary be-
haviour were found to be two separate behaviours as no
association existed between sitting time and LTPA in the
study. Hence, specific interventions are needed not only
to promote LTPA but also to reduce sedentary behaviour
among school adolescents. Further studies using both
subjective as well as objective measures for assessing
LTPA and sedentary behaviour considering time spent
on different domains and activities are recommended at
school setting.

Abbreviations
IPAQ-LF: International Physical Activity Questionnaire-Long form;
LTPA: Leisure-time physical activity; MET: Metabolic Equivalent; VDC: Village
Development Committee.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SP has a critical role in conceptualizing the study, designing the research
protocol, developing questionnaire and in carrying out all aspects of this
research including data collection, analysis and preparing manuscript. NS
guided in conceptualizing the study, directed and supported to carry out
the study and contributed in writing the manuscript especially the
methodology. RN and RBs reviewed the manuscript and provided their
comments before finalization. AKP supported in statistical analyses,
interpretation of data and critically reviewed the manuscript. All authors read
and approved the final manuscript.

Authors’ information
SP, RN, RB: MPH graduate, Maharajgunj Medical Campus, Institute of
Medicine, Tribhuvan University, Nepal
NS: Program Manager, Nepal Public Health Foundation
RB: MA candidate, MA- Risk, Health and Public Policy, Department of
Geography, Durham University, Durham, UK
AKP: Associate Professor, Department of Community Medicine and Public
Health, Maharajgunj Medical Campus, Institute of Medicine, Tribhuvan
University, Nepal

Acknowledgements
We thank Professor Dr. Ritu Prasad Gartoulla, Dr. Suresh Mehata and Mr.
Khadga Bahadur Shrestha for their support while carrying out the study.

Author details
1Maharajgunj Medical Campus, Institute of Medicine, Tribhuvan University,
Kathmandu, Nepal. 2Nepal Public Health Foundation, Kathmandu, Nepal.
3Durham University, Durham, UK.

Received: 19 March 2014 Accepted: 19 June 2014
Published: 22 June 2014



Paudel et al. BMC Public Health 2014, 14:637 Page 9 of 10
http://www.biomedcentral.com/1471-2458/14/637
References
1. World Health Organization: Global Strategy on Diet, Physical Activity and

Health. Geneva, Switzerland: WHO; 2004.
2. World Health Organization: Global recommendations for Physical Activity for

Health. Geneva, Switzerland: WHO; 2010.
3. Mota J, Santos MP, Ribeiro JC: Differences in leisure-time activities

according to level of physical activity in adolescents. J Phys Act Health
2008, 5(2):286–293.

4. Bauman AE, Reis RS, Sallis JF, Wells JC, Loos RJ, Martin BW: Correlates of
physical activity: why are some people physically active and others not?
Lancet 2012, 380(9838):258–271.

5. Wilcox S, Castro C, King AC, Housemann R, Brownson RC: Determinants of
leisure time physical activity in rural compared with urban older and
ethnically diverse women in the United States. J Epidemiol Community
Health 2000, 54(9):667–672.

6. Bibiloni Mdel M, Pich J, Cordova A, Pons A, Tur JA: Association between
sedentary behaviour and socioeconomic factors, diet and lifestyle
among the Balearic Islands adolescents. BMC Public Health 2012, 12:718.

7. Machado-Rodrigues AM, Coelho ESMJ, Mota J, Padez C, Martins RA,
Cumming SP, Riddoch C, Malina RM: Urban–rural contrasts in fitness,
physical activity, and sedentary behaviour in adolescents. Health Promot
Int 2014, 29(1):118–129.

8. Majeed BM, Kubaisy WA, Hameed AAA: Knowledge, attitudes, and practices of
adolescent school girls towards dietary habits and physical activity; 2003
(unpublished).

9. Shokrvash B, Majlessi F, Montazeri A, Nedjat S, Rahimi A, Djazayeri A,
Shojaeezadeh D: Correlates of physical activity in adolescence: a study
from a developing country. Glob Health Action 2013, 6:20327.

10. Saunders J, Hume C, Timperio A, Salmon J: Cross-sectional and
longitudinal associations between parenting style and adolescent
girls’physical activity. Int J Behav Nutr Phys Act 2012, 9:141.

11. Mota J, Gomes H, Almeida M, Ribeiro JC, Santos MP: Leisure time physical
activity, screen time, social background, and environmental variables in
adolescents. Pediatr Exerc Sci 2007, 19(3):279–290.

12. Biddle SJ, Gorely T, Marshall SJ, Cameron N: The prevalence of sedentary
behavior and physical activity in leisure time: A study of Scottish
adolescents using ecological momentary assessment. Prev Med 2009,
48(2):151–155.

13. Ministry of Health and Population (MoHP): Nepal Adolescents and Youth
Survey 2010/11. Kathmandu, Nepal: Ministry of Health and Population; 2012.

14. Central Bureau of Statistics: National Population and Housing Census 2011.
Kathmandu, Nepal: National Planning Commission; 2012.

15. Central Bureau of Statistics: Nepal Living Standards Survey 2010/11 Statistical
report Volume 1. Kathmandu: Central Bureau of Statistics; 2011.

16. Vaidya A, Krettek A: Physical activity level and its sociodemographic
correlates in a peri-urban Nepalese population: a cross-sectional study
from the Jhaukhel-Duwakot health demographic surveillance site. Int J
Behav Nutr Phys Act 2014, 11(1):39.

17. CBS Branch Office-Banke. Banke: District Profile-Banke. Central Bureau of
Statistics (CBS); 2005/06.

18. Graff-Iversen S, Anderssen SA, Holme IM, Jenum AK, Raastad T: An adapted
version of the long International Physical Activity Questionnaire (IPAQ-L):
construct validity in a low-income, multiethnic population study from
Oslo, Norway. Int J Behav Nutr Phys Act 2007, 4:13.

19. Hagstromer M, Oja P, Sjostrom M: The International Physical Activity
Questionnaire (IPAQ): a study of concurrent and construct validity. Public
Health Nutr 2006, 9(6):755–762.

20. Boon RM, Hamlin MJ, Steel GD, Ross JJ: Validation of the New Zealand
Physical Activity Questionnaire (NZPAQ-LF) and the International
Physical Activity Questionnaire (IPAQ-LF) with accelerometry. Br J Sports
Med 2010, 44(10):741–746.

21. Maddison R, Ni Mhurchu C, Jiang Y, Vander Hoorn S, Rodgers A, Lawes CM,
Rush E: International Physical Activity Questionnaire (IPAQ) and New
Zealand Physical Activity Questionnaire (NZPAQ): a doubly labelled
water validation. Int J Behav Nutr Phys Act 2007, 4:62.

22. Macniven R, Bauman A, Abouzeid M: A review of population-based
prevalence studies of physical activity in adults in the Asia-Pacific region.
BMC Public Health 2012, 12(1):41.

23. Patterson E: Guidelines for Data Processing and Analysis of the International
Physical Activity Questionnaire (IPAQ) – Short and Long Forms. The IPAQ
group; 2005.
24. Poudel-Tandukar K, Nakahara S, Ichikawa M, Poudel KC, Jimba M: Risk
perception, road behavior, and pedestrian injury among adolescent
students in Kathmandu, Nepal. Inj Prev 2007, 13(4):258–263.

25. Aryal KK, Neupane S, Mehata S, Vaidya A, Singh S, Paulin F, Madanlal RG,
Riley LM, Cowan M, Guthold R, Singh SP, Bhusal CL, Lohani GR: Non
communicable diseases risk factors: STEPS Survey Nepal 2013. Nepal Health
Research Council: Kathmandu; 2014.

26. Society for Local Integrated Development (SOLID) Nepal: WHO STEPS
Surveillance: Non-Communicable Disease Risk Factors Survey. Nepal: SOLID
Nepal, Ministry of Health and Population (MoHP), Nepal and World Helath
Organization; 2008.

27. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U: Global
physical activity levels: surveillance progress, pitfalls, and prospects.
Lancet 2012, 380(9838):247–257.

28. Al-Hazzaa HM, Abahussain NA, Al-Sobayel HI, Qahwaji DM, Musaiger AO:
Physical activity, sedentary behaviors and dietary habits among Saudi
adolescents relative to age, gender and region. Int J Behav Nutr Phys Act
2011, 8:140.

29. Allafi A, Al-Haifi AR, Al-Fayez MA, Al-Athari BI, Al-Ajmi FA, Al-Hazzaa HM,
Musaiger AO, Ahmed F: Physical activity, sedentary behaviours and
dietary habits among Kuwaiti adolescents: gender differences. Public
Health Nutr 2013, 30:1–8.

30. Peltzer K: Leisure time physical activity and sedentary behavior and
substance use among in-school adolescents in eight African countries.
Int J Behav Med 2010, 17(4):271–278.

31. Garcia Bengoechea E, Ruiz Juan F, Bush PL: Delving into the social ecology
of leisure-time physical activity among adolescents from south eastern
Spain. J Phys Act Health 2013, 10(8):1136–1144.

32. Godin G, Anderson D, Lambert LD, Desharnais R: Identifying factors
associated with regular physical activity in leisure time among Canadian
adolescents. Am J Health Promot 2005, 20(1):20–27.

33. Bengoechea EG, Sabiston CM, Ahmed R, Farnoush M: Exploring links to
unorganized and organized physical activity during adolescence: the
role of gender, socioeconomic status, weight status, and enjoyment of
physical education. Res Q Exerc Sport 2010, 81(1):7–16.

34. Biddle S, Marshall S, Gorely T, Cameron N, Murdey I, Mundy C, Vince A,
Whitehead S: Sedentary Behaviour in Young People. Loughborough, UK:
Prevalence and Determinants-Project STIL; 2004.

35. Pate RR, Mitchell JA, Byun W, Dowda M: Sedentary behaviour in youth. Br
J Sports Med 2011, 45(11):906–913.

36. King AC, Parkinson KN, Adamson AJ, Murray L, Besson H, Reilly JJ, Basterfield
L, Gateshead Millennium Study Core Team : Correlates of objectively
measured physical activity and sedentary behaviour in English children.
Eur J Public Health 2011, 21(4):424–431.

37. Bergier J, Kapka-Skrzypczak L, Bilinski P, Paprzycki P, Wojtyla A: Physical
activity of Polish adolescents and young adults according to IPAQ: a
population based study. Ann Agric Environ Med 2012, 19(1):109–115.

38. Chen Y-J, Huang Y-H, Lu F-H, Wu J-S, Lin LL, Chang C-J, Yang Y-C: The
correlates of leisure time physical activity among an adults population
from southern Taiwan. BMC Public Health 2011, 11(1):427.

39. Ku P-W, Fox KR, McKenna J, Peng T-L: Prevalence of leisure-time physical
activity in Taiwanese adults: results of four national surveys, 2000–2004.
Prev Med 2006, 43(6):454–457.

40. Taveras EM, Field AE, Berkey CS, Rifas-Shiman SL, Frazier AL, Colditz GA, Gillman
MW: Longitudinal relationship between television viewing and leisure-time
physical activity during adolescence. Pediatrics 2007, 119(2):e314–e319.

41. Rey-Lopez JP, Vicente-Rodriguez G, Biosca M, Moreno LA: Sedentary
behaviour and obesity development in children and adolescents. Nutr
Metab Cardiovasc Dis 2008, 18(3):242–251.

42. Uijtdewilligen L, Twisk JW, Singh AS, Chinapaw MJ, van Mechelen W, Brown
WJ: Biological, socio-demographic, work and lifestyle determinants of
sitting in young adult women: a prospective cohort study. Int J Behav
Nutr Phys Act 2014, 11(1):7.

43. Khoo S, Al-Shamli AK: Leisure-time physical activity and physical fitness of
male adolescents in Oman. Asia Pac J Public Health 2012, 24(1):128–135.

44. Wallmann-Sperlich B, Bucksch J, Hansen S, Schantz P, Froboese I: Sitting
time in Germany: an analysis of socio-demographic and environmental
correlates. BMC Public Health 2013, 13(1):196.

45. Temmel CS, Rhodes R: Correlates of Sedentary Behaviour in Children and
Adolescents Aged 7–18: A Systematic Review. Health Fit J Can 2013,
6(1):119–199.



Paudel et al. BMC Public Health 2014, 14:637 Page 10 of 10
http://www.biomedcentral.com/1471-2458/14/637
46. Van Sluijs EM, Page A, Ommundsen Y, Griffin SJ: Behavioural and social
correlates of sedentary time in young people. Br J Sports Med 2010,
44(10):747–755.

47. Leech RM, McNaughton SA, Timperio A: The clustering of diet, physical
activity and sedentary behavior in children and adolescents: a review.
Int J Behav Nutr Phys Act 2014, 11:4.

48. Coombs N, Shelton N, Rowlands A, Stamatakis E: Children's and
adolescents’sedentary behaviour in relation to socioeconomic position.
J Epidemiol Community Health 2013, 67(10):868–874.

49. Baquet G, Ridgers ND, Blaes A, Aucouturier J, Van Praagh E, Berthoin S:
Objectively assessed recess physical activity in girls and boys from high
and low socioeconomic backgrounds. BMC Public Health 2014, 14(1):192.

doi:10.1186/1471-2458-14-637
Cite this article as: Paudel et al.: Estimation of leisure time physical
activity and sedentary behaviour among school adolescents in Nepal.
BMC Public Health 2014 14:637.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study area
	Selection of study participants
	LTPA, sedentary behaviour and its measurement
	Statistical analysis

	Results
	Discussion
	Correlates of LTPA
	Correlates of sitting time
	Strengths and limitations of the study

	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	Author details
	References

