Physical Activity Patterns of Adolescents in Rural India:

An Examination of Gender Differences

INTRODUCTION

Physical activity is associated with many health benefits, including weight
maintenance, lowered risk factors for non-communicable diseases (NCDs), cardiovascular
fitness, improved skeletal health, and psychological health (Kahn et al., 2005; Dept of
Health, 2004; Jago et al., 2005; Parfitt & Eston, 2005; Jago et al., 2004). Yet, researchers
estimate that around 31% of adults and 80% of adolescents (aged 13-15) do not engage in
enough physical activity (Hallal et al., 2012a), defined as 150 min per week of moderate
intensity physical activity for adults and 60 minutes of moderate to vigorous physical activity
for children and adolescents (U.S. HHS, 2008; WHO, 2011b). Special attention should be
paid to physical activity in adolescence, when many disease risk factors first begin to develop
and life-long physical activity behaviors are most modifiable. The global decline in
adolescent physical activity is a serious public health issue (Biddle et al., 2004; Jago et al.,
2008; Marcus et al., 2000, Swaminathan et al., 2011), that is associated with rising rates of
NCDs and globalization. This decline is more pronounced in gitls compared to boys
(Livingstone et al., 2003; Sallis et al., 1993), just one of many indications that gender
differences exist in adolescent physical activity.

In developing countries, like India, where the effects of globalization are rapidly
taking effect, the risk of physical inactivity for adolescents is quickly growing as secular
changes in the home reduce the need for everyday physical activity. In countries like India,

where gender norms largely dictate male and female roles in the family and in society (Desai,



1995), gender differences in physical activity are likely to be the most pronounced. This has
both short-term and long-term health implications that differ for boys and girls. Therefore,
the study of adolescent physical activity in India, and associated gender differences, is
needed.

Still, little data exist on physical activity patterns for low- and middle-income
countries, with few surveillance measures of physical activity in place (Hallal et al., 2012b).
In 2012, we collected a rich new dataset through a school-based survey in the city of Bijapur,
India, which includes extensive questions on family and school environment, 24-hour
activity diaries, and directly measured anthropometrics on 404 adolescents, their mothers,
and an opposite-sex sibling. The purpose of the study on which we report here was to
characterize the physical activity patterns of adolescent boys and girls, aged 13 to 16, in this
rural city of southern India. Gender differences in physical activity were examined to
determine if girls and boys spent similar or different amounts of time in physical activity and
if they engaged in different types of physical activity. How boys and gitls choose to engage in
physical activity may be influenced by their gender-specific role in society, in terms of

responsibilities, family expectations, and what resources they have available.

Background
Physical activity in India

In India, physical inactivity is thought to account for 2.6% of coronary heart disease
cases, 3.2% of type 2 diabetes cases, 4.8% of breast cancer cases, 4.6% of colon cancer cases,
and 4.2% of all-cause mortality (Lee et al., 2012). Asian populations experience increased risk

of type 2 diabetes at lower BMI values compared to other racial/ethnic groups



(Ramachandran et al., 2012), and, compared to other populations worldwide, the Indian
population experiences first myocardial infarction earlier in life. Therefore, more research on
physical activity is warranted in the Indian population.

A number of studies have examined physical activity patterns in different ways
among Indian youth (Swaminathan & Vaz, 2013). A study conducted in Hyderabad
(Laxmaiah et al., 2007) found that participation in different types of activities, or activity
domains, varied. Only 18% of adolescents did not participate in household activities, while
nearly half (44%) did not participate in outdoor games (Laxmaiah et al., 2007). Many
adolescents engage in transport physical activity as evidenced by 57% of adolescents
reporting walking or biking to school (Guthold et al., 2010). On average, Indian adolescents
engage in approximately 62 minutes of MVPA per day, meeting the recommended daily 60
minutes of MVPA (Vaz et al., 2011). While physical activity is universally known to decrease
throughout adolescence, MVPA among adolescents in India has been found to decrease in
as little as 1 year (Swaminathan et al., 2011). Across all studies, girls were found to exhibit
lower physical activity than boys (Swaminathan & Vaz, 2013), which is consistent with
international literature. Compared to boys, girls in India engage less in outdoor play, games
and sports (Swaminathan & Vaz, 2013; Thakor et al., 2004).

Though these studies provide a foundation of research on physical activity in Indian
youth and gender differences therein, varying methods, sample sizes and outcome
parameters leave much in question (Swaminathan & Vaz, 2013). Findings are difficult to
compare between studies because common methodologies and instruments were not
employed. Nine of the 11 studies reviewed by Swaminathan and Vaz (2013), and mentioned

here, were conducted in urban settings, leaving a gap in the literature regarding rural settings.



More information is needed to understand physical activity across its multiple domains, as
well as the determinants of physical activity at the individual, family and community levels
(Swaminathan & Vaz, 2013).

In India, cultural preference for boys over girls indicates that gender-based
preferential treatment occurs. In terms of the home environment and family influences, this
preference for boys plays into family resource allocation (Sharma et al., 2011; Jatrana et al.,
2003). Gitls are thought to be devalued in the Indian family, and often carry a heavy
domestic workload (Desai, 1995). In terms of physical activity, this could mean less
restrictive rules for boys than for gitls, creating disparity between boys and gitls’ physical
activity behaviors. More attention should be paid to gender differences regarding physical

activity, especially in the context of non-Western countries where gender norms differ.

Time use surveys for measuring physical activity

A common method for capturing physical activity, which we used in our study, is
time-use diaries. Time-use surveys have several advantages over other physical activity
measurement tools. They allow respondents to record when activities actually began and
ended, rather than tailoring the start and end times of activities to pre-determined periods of
time, as is customary with activity diaries. For youth, this is especially important in that
physical activity bouts are often unplanned and short-term (Corder et al., 2008). Time-use
surveys are comprehensive measures in that they measure what activities are performed and
how long the activities lasted, as well as where the activities took place and with whom they
were completed. This is especially important in understudied populations where physical

activities may differ significantly from other (more-studied) populations, due to various



factors, like SES or cultural factors. This measure of physical activity is also advantageous in
that it may capture physical activities of girls, such as household activities, that have

previously been overlooked.

Data

Data used for this study were collected in the city of Bijapur in the spring of 2012.
Home to approximately 326,360 people, the city of Bijapur is located within Bijapur District,
in the state of Karnataka, India (Census, 2011). The population of the district has grown
drastically over the last decade, from 1,806,918 in 2001 to 2,175,102 in 2011—an increase of
over 20% (Census, 2011). Though Bijapur is considered a rural city, with 77% of the
population residing in rural areas, and 23% in urban areas (Census, 2011), it is becoming
increasingly urbanized given ongoing population growth.

Participants were male and female children between the ages of 13 and 16, who were
attending schools, both private and public, in the city of Bijapur. From 32 secondary schools
in Bijaput, three private and three public schools were randomly selected. From the selected
schools’ rosters, 407 adolescents were selected, 201 from public schools (102 boys, 99 girls)
and 206 from private schools (105 boys, and 101 gitls), using simple random sampling. The
mothers or primary caregivers of these adolescents were also sampled. Nine adolescents did
not have data from both the 24-hour recall and the caregiver interview. These participants
with incomplete data were not included in analysis, yielding a final sample of 395
participants.

A 24-hour time-use survey (see Figure 3), adapted from the Panel Study of Income

Dynamics (PSID) Child Supplement Weekday Time Diary (PSID, 2007), was used to record



all activities that adolescents engaged in over a 24-hour period. The coding scheme for the
adapted time-use survey was created by Emory researchers, in collaboration with the Bijapur
team, and can be seen in Table 1. Additionally, a questionnaire for the mother/primary
caregiver was used to assess the home environment of each adolescent; questions used from
this instrument are described in the measures section.

Data were collected by a team of 8 interviewers and 2 supervisors. Data collection
took place during the months of February, March and April, 2012. Adolescents were asked
to fill out the 24-hour time-use survey at school, with the assistance of interviewers.
Participants also received a home visit, during which interviewers collected demographic and
home environment information from adolescents’ mothers or primary caregivers using the
caregiver questionnaire. A few items were chosen from this interview to include in our study,

which are discussed further in the measures section.

Methods

In order to characterize physical activity patterns in the sample, physical activities
first had to be identified. Based on the literature, the following activities were identified as
physical activities: active play outdoors, active play indoors, biking to a destination or for
fun, walking or running to a destination or for fun, shopping for household items, shopping
for clothes or games, shopping for snacks or tobacco or drinks, errands, preparing food,
serving food, meal cleanup, indoor cleaning, laundry, home repairs and outdoor chores,
other indoor things around the house, other outdoor chores, vehicle care, work outside the
home, gardening, and playing with younger child. Though listed as a single activity, work

outside the home referred to a variety of paid jobs, like working in a garage, polishing shoes,



and distributing newspapers on a bike, all of which can be considered moderate to high
physical labor. Physical activities were organized into the following physical activity domains:
sleeping and passive activities, shopping and errands, self-care, eating, housebold chores, work outside the
home, school, active play, travel, child and plant care. A domain variable was created to indicate what
domain each activity corresponded to. All physical activities and their corresponding
domains are highlighted in Table 2.

In order to examine gender differences in physical activity, we first had to establish
what the levels of physical activity were among this population, by looking at total duration
of physical activity, duration of individual activities, and duration of activity within specific
domains. We also looked at how many adolescents engaged in any physical activity, how
many engaged in individual activities, and how many engaged in specific domains. Then
gender differences in physical activity were examined, for all of these measures. The
following details what measures were used and how they were developed.

In preliminary estimates, we have created several measures of physical activity
patterns dealing with duration (total duration of physical activity; duration of each activity;
duration of each type or domain of activities); frequency of doing physical activity;
participation (participation in any physical activity; in each activity; and in each domain of
activities).

To better understand the context of physical activity and gender differences therein,
we explored parental rules about boys and gitls playing outside and household domestic help
responsibilities. Multivariate regressions will also control for school type, caste, household

education level, and monthly household income.



Preliminary results

The sample for this study was 395 adolescents, of whom about half were male
(n=197), and the other half female (n=198). All adolescents were between the ages of 13 and
16 years old. Half of the sample attended public schools (n=197, 50%), with the other half
attending private schools (n=198, 50%). Among the adolescents’ primary caregivers, about
18% were not formally educated (n=70). Of those who were educated, 14% completed
primary school (n=55), 18% completed high school (n=72), 11% completed Pre University
Course (PUC) (n=42), 34% completed a degree (n=133), and less than 10% had completed a
professional degree (n=23, 6%). In terms of income, 14% of adolescents came from a
household with a monthly income of less than 5,000R (n=55). Around a third of households
had a monthly income of 5,000-10,000R (n=124, 31%), and the remaining 53% had a
monthly income of more than 10,000R (n=211). In terms of caste, 55% of families were of
other backward classes. A quarter of families were of general caste (n=99, 25%), and around
20% of families were of scheduled caste or scheduled tribe (n=74, 19%; n=0, 2%,
respectively). Demographics can be seen in Table 3.

The majority of the sample (92%) took part in one or more physical activities during
the day, with no significant differences seen between males and females. Adolescents
reported taking part in anywhere from 0 to 690 minutes of physical activity per day, with the
average being 124 minutes, about 2 hours, of physical activity. Duration of physical activity
was similar between males, at 131 minutes, and females, at 117 min. Adolescents reported
between 0 and 16 physical activity bouts per day, with 3 physical activity bouts per day being
the average. Males and females did not significantly differ in terms of frequency of physical

activity, both averaging 3 bouts of activity per day. Over 90% of adolescents participated in



at least one physical activity, with no significant differences seen between male participation
(92%) and female participation (91%). Approximately 68% of adolescents completed at least
60 minutes of physical activity (n=268), with no significant differences between males (69%0)
and females (66%). Refer to Table 4.

Duration by Activity

Among physical activities, adolescents spent the most time walking or running
(mean=39min), in active play outdoors (mean=27min), and biking (mean=10min). In
general, the same amount of time was spent shopping for household items (mean=>5min,),
doing errands (mean=4min), cleaning indoors (mean=5min), doing paid work (mean=4min),
and taking part in active play indoors (mean=5min). Gitrls spent significantly more time
performing many chores compared to boys: preparing food, serving food, cleaning up after
meals, cleaning indoors and doing laundry. In contrast, boys spent significantly more time in
active play outdoors (mean=42min) than did girls (mean=13min), as well as biking. Mean
duration values (in minutes) for every physical activity, overall and by gender, can be found
in Table 5.

The physical activity domains included: shopping and errands, household chores, work ontside
the home, active play, travel, and child and plant care (Table 2). Among these domains, adolescents
spent the most time in active play (mean=176min), frave/ (mean=92min), and household chores
(mean=27min). Girls spent significantly more time in the household chores domain (mean=41)
than did boys (mean=13min) (t= -5.3. Mean duration of time spent in each activity domain,
overall and by gender, can be seen in Table 6.

More than three quarters of adolescents reported one or more activities in the #rave/

domain. Over a third of adolescents reported one or more activities in the play and social
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activities domain and the household chores domain, with more boys activities in the play and social
activities domain and more girls reporting activities in the housebold chores domain. The number
of adolescents who participated in one or more activities for each domain is shown in Table
8.

Discussion

Adolescents reported around 2 hours of physical activity, with no significant
difference between girls and boys, and around 3 physical activity bouts in a day. Over 90%
of adolescents participated in at least one physical activity and over 67% participated in at
least 60 minutes of physical activity. Among all physical activities, the most time was spent
walking/running (mean=39min), in active play outdoors (mean=27min), and biking
(mean=10min).

Though boys and girls did not differ in terms of total duration of physical activity,
girls spent significantly more time performing the following household chores: food
preparation, serving food, meal cleanup, indoor cleaning, and laundry. Moreover, more girls
participated in these household chores. Compared to gitls, boys spent significantly more
time in active play outdoors and biking, and more boys reported these activities.

That girls and boys engaged in similar amounts of physical activity was consistent
with our hypothesis as well as international and Indian literature (Swaminathan & Vaz, 2013;
Hallal et al., 2012a). Also consistent with our hypothesis was the fact that girls and boys
engaged in different types of activities, in terms of individual activities and in terms of
activity domains. International literature supports this observation, finding that boys engage
in more outdoor activities than girls (Dunton et al., 2010). Indian literature supports the

finding that girls engage in less sports activity and MVPA (Swaminathan et al., 2011), much
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like the active play in this study. One strong finding was that none of the 197 boys reported
meal cleanup, while 33 girls did. This is a clear indication of differing roles of boys and girls

in the household.
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FIGURES

Figure 1. Conceptual Framework: How gender norms, through family influence, affect

physical activity patterns of adolescent boys and girls in rural India.
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Table 2. Physical Activities listed by Domain

Domain

Physical Activity

Shopping and errands

Shopping for household items
Shopping for clothes or games
Shopping for snacks, tobacco, drinks
Errands

Household chores

Preparing food

Serving food

Meal cleanup

Indoor cleaning

Laundry

Home repairs and outdoor chores
Other indoor things around the house
Other outdoor chores

Vehicle care

Paid work Work outside the home
Active play Active play outdoors
Active play indoors
Travel Biking
Walking or running
Child and Plant care Gardening

Playing with younger child

18
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Table 3. Demographic characteristics for adolescents aged 13-16, from public and private
schools in Bijapur city, India do not differ between boys and girls (n=395).

Overall Male Female

Characteristics % % % chi2

Total 100 49.87 50.13

School Type 0.00
Public 49.87 49.75 50.00
Private 50.13 50.25 50.00

Caste 4.42
General 25.06 22.34 27.78
Other Backward Classes 54.68 59.9 49.49
Scheduled Caste 18.73 16.24 21.21
Scheduled Tribe 1.52 1.52 1.52

Primary Caregiver's Education 7.45
Not Educated 17.72 19.29 16.16
Primary 13.92 16.75 11.11
Secondary 18.23 17.77 18.69
Pre University Course 10.63 12.18 9.09
Degree 33.67 29.95 37.37
Professional 5.82 4.06 7.58

Monthly household income, in INR, (USD)

(n=390) 5.01
<5,000 ($93) 13.92 17.44 10.77
5,000-10,000 ($93-$186) 31.39 31.79 31.79
10,000- 20,000 ($186-$372) 24.3 24.62 24.62
20,000-30,000 ($372-$558) 16.46 13.85 19.49
>30,000 ($558) 12.66 12.31 13.33

INR = Indian Rupee; USD = US Dollar
*p<0.05,** p<0.01, ***p<0.001
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Table 4. Duration, Frequency, Participation and Met 60min of Physical Activity.

Total (n=395) Male (n=197) Female (n=198)
t-
value
mean  SDor mean  SDor mean  SDor or p-

Measure of PA  or % N min  max or% N Min max or% N min  max chi2 value
Duration
(min/day) 1236 1093 O 690 1306 1153 0 690 116.7 1028 O 480 1.27 0.206
Frequency
(bouts/day) 3.2 2.3 0 16 3.2 2.09 0 10 3.2 2.4 0 16 -0.24  0.810
Reported >1
PA (%) 9190 363 9239 182 9141 181 0.13 0.723
Met 60min PA
(%) 67.85 268 69.54 137 66.16 131 0.52 0.472

PA = physical activity

*p<0.05,%* p<0.01, ***p<0.001



Table 5. Duration of physical activity (min/day) for school-going adolescents (aged 13-16) in Bijapur,
India, by activity.

Total (n=395) Male (n=197) Female (n=198)
Activity mean SD mean SD mean SD t-value p-value
Shopping for
household items  4.94 2448 6.12 31.42 3.76 14.61 0.96 0.340
Shopping for
clothes or games  0.19 3.11 0.08 1.07 0.30 4.26 -0.72 0.469
Shopping for
snacks, tobacco,
drinks 0.16 3.03 0.00 0.00 0.33 4.28 -1.08 0.282
Errands 4.48 2297 551 28.50 3.46 15.65 0.89 0.375
Preparing food 271 1403 0.23 2.39 5.18 19.38  -3.56***  <0.001
Serving food 1.54 1141 0.20 2.85 2.88 15.76  -2.34* 0.020
Meal cleanup 3.62 1498 0.00 0.00 7.22 2055  -4.93***  <0.001
Indoor cleaning 5.41 16.62 1.29 1126 9.49 19.82  -5.05*** <0.001
Laundry 5.06 19.77  0.33 2.73 9.77 27.01 -4.88***  <0.001
Home repairs
and outdoor
chores 7.07 31.05 911 41.37 5.03 14.75 1.31 0.192
Other indoor
things around the
house 0.71 4,55 0.89 5.19 0.53 3.82 0.78 0.435
Other outdoor
chores 0.72 6.28 0.30 4.27 1.14 7.76 -1.32 0.188
Vehicle care 0.51 4,58 0.94 6.37 0.08 1.07 1.88 0.061
Paid work 4.44 3560 6.55 43.18 2.35 25.92 117 0.242
Active play
outdoors 27.34 51.07 41.50 59.49 13.26 35.99 5.71***  <0.001
Active play
indoors 5.00 2226 454 23.91 5.46 2053 -041 0.683
Biking 10.49 2536 17.31 32.15 3.71 12.85  552***  <0.001
Walking or
running 38.98 60.11 35.68 54.63 4226 65.08 -0.09 0.277
Gardening 0.05 1.01 0.00 0.00 0.10 1.42 -1.00 0.319
Playing with
younger child 0.18 3.52 0.00 0.00 0.35 4.97 -1.00 0.319

*p<0.05,** p<0.01, ***p<0.001
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Table 6. Duration of physical activity (min/day) for school-going adolescents (aged 13-16) in
Bijapur, India, by activity domain.

Total (n=395) Male (n=197) Female (n=198)

Domain mean SD mean SD mean SD t-value p-value

Shopping and

errands 9.9 3454 117 4365 81 2199 104 0.298

Household chores
27.3 54.35 13.3 44.48 41.3 59.54 -5.30***  <0.001

Work outside the

home 44 3560 66 4318 24 2592 117 0.242
Active play

1764 13497 1811 13430 1717 13582  0.69 0.490
Travel 921 8481 964 8890 g8 go54 100 0318

Child and plant

care
1.8 1085 0.9 7.96 2.7 13.07 -1.69 0.092

*p<0.05,** p<0.01, ***p<0.001



Table 7. Participation of school-going adolescents (aged 13-16), in Bijapur, India, in each
physical activity.

Total Male Female

(n=395) (n=197) (n=198)
Activity % % % Chi2 p-value
Shopping for household items  8.86 9.14 8.59 0.04 0.847
Shopping for clothes or games  0.51 0.51 0.51 0.00 1.000
Shopping for snacks, tobacco,
drinks 0.51 0.00 1.01 2.00 0.157
Errands 8.35 7.61 9.09 0.28 0.596
Preparing food 5.82 1.02 10.61 16.56***  <0.001
Serving food 3.54 0.51 6.57 10.60**  0.002
Meal cleanup 8.35 0.00 16.67 38.83***  <0.001
Indoor cleaning 15.44 3.05 27.78 46.26***  <0.001
Laundry 9.37 1.52 17.17 28.48***  <0.001
Home repairs and outdoor
chores 11.90 10.15 13.64 1.14 0.285
Other indoor things around the
house 2.53 3.05 2.02 0.42 0.543
Other outdoor chores 1.77 0.51 3.03 3.61 0.122
Vehicle care 2.03 3.55 0.51 4.62* 0.037
Paid work 2.28 3.55 1.01 2.87 0.105
Active play outdoors 32.91 46.94 19.70 31.40***  <0.001
Active play indoors 8.10 5.58 10.61 3.35 0.067
Biking 20.51 31.47 9.60 28.99***  <0.001
Walking or running 67.09 54.97 69.19 0.80 0.372
Gardening 0.25 0.00 0.51 1.00 1.000
Playing with younger child 0.51 0.00 1.01 2.00 0.499

*p<0.05,** p<0.01, ***p<0.001



Table 8. Participation of school-going adolescents (aged 13-16) in Bijpaur, India, in each activity domain.

Male Female

Total (n=395) (n=197) (n=198)
Domain N % N % N % Chi2 p-value
Shopping and
errands 67 16.96 32 1624 35 17.68 0.14 0.704
Household
chores 139 35.19 38 19.29 101 51.01 4357** <0.001
Work outside
the home 9 228 7 355 2 101  2.87 0.105
Active play

152 38.48 98 4975 54 2727  21.07*** <0.001
Travel 305 7722 156 79.19 149 75.25  0.87 0.351
Child and plant
care 3 076 0 000 3 152 3.01 0.248

*p<0.05,** p<0.01, ***p<0.001
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