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Abstract  Objective: Recently, Indian has adopted
many policies to promote health, wellness and sports
culture in the country. Though these policies have been
implemented nationally, limited research is available about
the health-related fitness status of children in the Indian
Himalayan region. Therefore, the present study was
conducted to survey the health-related fitness status of
school-going girls in the Indian Himalayan region.
Materials and methods: A total of 563 school-going girls
had participated in the study, 166 were from the age group
of 10-12 years, 164 from the age group of 13-15 years and
233 from the age group of 16-18 years. Administration
manual of Khelo India Fitness Assessment in
Schools-version 2.0 was followed for data collection for
five health-related physical fitness components. Simple
descriptive statistics and One-Way ANOVA test were
employed as statistical tools for the study. Results: The
study showed a moderate level of health-related fitness
among school-going girls in the Indian Himalayan region.
The height and weight of the participants were found at
lower 50 percentiles as per the growth chart of IAP.
One-Way ANOVA test and pairwise comparison revealed
the presence of variance in the fitness components between
different age groups. Conclusion: It was suggested to
involve parents and elders to change the sedentary habits of
the children. Proper execution of sports infrastructure
development programmes can further help in promoting

health, wellness and sports culture in the region.

Keywords Physical Fitness, Himalayan Region, NEP
2020, Khelo India

1. Introduction

The Himalayan region is the vast mountain range that
separates India from China (Tibet) along its north-central
and north-eastern frontiers and stretches between latitudes
26°20" and 35° 40" North and longitudes 74°50' and 95° 40'
East. The region is inhabited by various tribal communities
and is in a diverse stage of development but they are still
backward compared to other urban communities of Indian.
The majority of the population in this region depends on
agriculture for livelihood. Their daily life is composed of
various informal physical activities for earning livelihood
which helps them for better physical development. The
children of this region grow up participating in such
informal physical activities which helps them in better
physical development compared to other regions’ children
[1].

A child's development begins from the day he is born.
After a particular age, a child begins to learn and
experience games and sports and starts participating in
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other enjoyable physical activities. Bull et al. [2] had
recommended engaging the children between 5-17 years
of age in at least 60 minutes of moderate to vigorous
physical exercise each day. Although, Bull et al. [2] had
suggested  incorporating  vigorous-intensity  aerobic
activities and endorsed regular activity of more than 60
minutes per day for extra health benefits; it is always
recommended that the intensity of the activities must
depend on the physical status and performance of the
children [3,4]. It is expected that, by the time children
become teenagers, they must be able to develop their body,
muscles and bones to take part in specialised activities like
climbing on playground equipment, playing basketball,
jumping rope and learn to strengthen their muscles using
various gym equipment etc. The development period of
human life is the most critical and it shapes the future of an
individual. Sometimes, a particular type of social influence
may affect the behaviour of children and may lead to
developing negative health behaviour and if not guided
properly, may lead to an unexpected decline in health and
social participation. In such cases, most girls are seen out
of interest to participate in sports and physical activities. It
is usually observed that girls are not provided equal
opportunities to participate in sports and physical activities
in comparison to their male counterparts [5]. More of it, the
Indian social environment makes it easier for men to
participate in sports and whereas makes it harder for girls
to do so [6]. The general social environment has not only
inhibited girls from participation in sports but has also
ostracized them when they intend to participate. This
difference can be seen in the facilities and programmes
which are arranged for girls in schools and colleges.
However, the time has changed and the situations are
improving. A number of girls from the Indian Himalayan
region have been defying the odds, bringing laurels to the
country as well as to the local communities but still, there is
a lot to be achieved.

It has been reported that there is a strong relationship
between health and education. Recently NEP 2020 [7] has
also proposed health-related interventions for proper
nourishment and good health of children. In 2012, Draft
NPEP [8] suggested that the Physical Fitness of every
school-going child studying in class V and above, must be
evaluated depending on SiX components:
Cardio-Respiratory  Endurance, Muscular  Strength,
Muscular Endurance, Flexibility, Explosive Strength and
Body composition. It is necessary to assess health-related
physical fitness in school children in order to develop
programmes aimed at encouraging a healthy lifestyle,
which includes regular physical activity and dietary
improvement as critical strategies for combating
overweight/obesity and its associated diseases [9,10].
Good health-related physical fitness is associated with a
decreased prevalence of risk of illness, body fat, and
mental and physical health problems, and lead to enhanced
academic achievement [11,12,13,14,15]. Though such
policies have been endorsed to evaluate the physical fitness
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of school-going children all over India, it is observed that
limited research is available about the physical fitness
status of school-going girls in the Indian Himalayan region.
Therefore, the current study was conducted to survey the
health-related physical fitness of school-going Girls in the
Indian Himalayan region, which will enlighten the research
community as well as open the door of possibilities for
future research.

2. Materials and Methods

2.1. Participants

The study involved a total of 563 girls from the Indian
Himalayan region out of whom 166 were from the age
group 10-12 years, 164 from the age group 13-15 years
and 233 from the age group 16-18 vyears. All the
participants were school-going children from grade IV to
grade XII. They were selected randomly from 40 different
schools in the region. The study was conducted following
the guideline set in the declaration of Helsinki [16]. The
legal guardians of the participants had received a thorough
description of the purpose of the study with the details of
the involved test protocols and submitted their signed
consent before the conduct of the tests.

2.2. Variables

The health-related physical fitness status of the school
going girls were tested following the administration
manual of Khelo India Fitness Assessment in
Schools-version 2.0 [17]. As per the guideline in the
administration manual of Khelo India Fitness Assessment
in Schools-version 2.0, the participants were tested on a
total of five health-related physical fithess components.
They were: BMI, Speed, Endurance, Strength and
Flexibility. These five components were also considered as
the variables for the study.

2.3. Selection and Administration of Test

The participant’s, height was measured using a standard
Stadiometer (SECA model 213, Hamburg, Germany)
while the unit of measurement was centimetre (cm). To
measure the weight of the participants a digital Flat Scale
(SECA model 213, Hamburg, Germany) was used and the
unit of measurement was kilogram (kg). Further, BMI=
body weight (kilograms) divided by height squared (meters)
formula was applied to calculate the BMI of the
participants. To measure the strength of the participants,
the Modified Push-Ups for Girls test was used and the
correctly completed number of push-ups was recorded for
the purpose of the study. The flexibility of the participants
was measured using Sit and Reach test and for the test, Sit
and Reach Trunk Flexibility Box (Baseline 12-1085, White
Plains, USA) was used. The flexibility was recorded in the
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unit cm. To test the cardiovascular endurance of the
participants 600 Meter Run/Walk test was used. The timing
of the participants was recorded in the unit minute (min).
To test the speed of the participants, 50 Mtr Dash test was
used and timing was recorded in the unit second (s). For
both the tests 600 Meter Run/Walk and 50 Mtr Dash;
stopwatch, whistle, measuring tape and marker cones were
used as tools and equipment.

The tests were conducted at the participant's school track
and field area, and the timing for the tests was set during
the physical education class. The test protocol started by
measuring height and weight for calculating BMI followed
by the test for speed. The protocol continued with the
flexibility and strength test of the participants and was
completed with the test for cardiovascular endurance.

2.3. Statistical Analysis

To identify the health-related fitness trend of
school-going girls in the Indian Himalayan region, simple
descriptive statistics were calculated. One-Way ANOVA
test was applied to find the difference of fitness status
between different age groups of the participants and LSD
Post Hoc Multiple Comparison test was selected for
pairwise comparisons among the groups [18]. Further
Mean Plot was used to display the pairwise differences
between the groups. All statistical calculations were done
using IBM SPSS (Version 25) and the level of
significance was set at 0.05 (p<0.05).

3. Results

A total of 563 school girls from the Indian Himalayan
region had participated in the study. Out of them, 166 girls
were from the age group of 10-12 years, 164 from the age
group of 13-15 years and 233 girls from the age group of
16-18 years. The descriptive statistics of the demographic
variables (Table 1) revealed that the average height and
weight of 10-12 years age group girls were 143.0847.97
cm and 37.2745.58 kg, the average height and weight of
13-15 years age group girls were 148.8044.33 cm and
45.4144.61 kg and the average height and weight of 16-18
years age group girls were 150.6745.90 cm and 48.9743.15
kg respectively.
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The descriptive statistics of the physical fitness variables
(Table 2) revealed that the BMI of girls of the age group
10-12 years (17.93+1.14) was lower compared to the age
groups 13-15 vyears (20.41#1.74) and 16-18 years
(21.58+1.36). Further, the applied One-Way ANOVA test
(F=320.83, p=0.00) (Table 3) reveals that there was a
significant difference in mean BMI among the three groups.
Figure 1 can be used to visualize the difference between the
groups. Table 1 also revealed that the 16-18 years
(8.7440.90) group was having a higher speed compared to
the other two groups (10.55+1.16, 10.39#1.35). The
One-Way ANOVA test result (F=161.85, p=.00) (Table 3)
also displays that there was a difference in mean speed
between the groups, but further pairwise comparison
revealed that the mean difference was significant at the
0.05 level for all pairwise comparisons except the pair
10-12 Years vs 13-15 Years. The difference can be
visualized using Figure 2. Again, the endurance level of the
16-18 years (2.4240.45) group was better compared to the
groups 13-15 vyears (3.5640.58) and 10-12 years
(5.4440.83) (Table 2). The One-Way ANOVA test result
(F=1152.52, p=.00) further revealed the presence of a
significant difference in mean endurance among the groups.
A pairwise comparison also revealed the same (Figure 3).
The descriptive statistics of the physical fitness variables
(Table 2) further revealed that the 10-12 years group could
perform an average of 11.2843.74 modified push-ups,
13-15 years group could perform 13.3024.84 modified
push-ups and 16-18 years could perform 14.0144.90
modified push-ups. Though the One-Way ANOVA test
result (F=17.87, p=.00) (Table 3) revealed a statistically
significant difference of strength between the group, the
further pairwise comparison revealed that the pair 13-15
years vs 16-18 years didn’t have any significant difference
and that can be visualized from the Figure 4. It was also
revealed that the groups 10-12 years (15.7045.93) and
13-15 years (15.3646.62) have almost similar mean
flexibility whereas the 16-18 years (12.8344.63) group has
lower flexibility compared to the other two groups. The
One-Way ANOVA test result (Table 3) reported that there
was a significant difference between the groups (F=15.69,
p=.00) which was further and the pairwise test result
further exhibited that the pair 10-12 Years vs 13-15 Years
didn’t have any significant difference (Figure 5).
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Table 1. Descriptive Statistics of Demographic Variables

N Mean Std. Deviation Minimum Maximum
Height 10-12 Years 166 143.08 7.97 125 154
(In centimetres) 13-15 Years 164 148.8 4.33 133 158
16-18 Years 233 150.67 5.90 136 164
Weight 10-12 Years 166 37.27 5.58 25 49
(In KG) 13-15 Years 164 45.41 4.61 37 61
16-18 Years 233 48.97 3.15 39 60
Table 2. Descriptive Statistics of Physical Fitness Variables
Mean Std. Deviation Minimum Maximum
BMI 10-12 Years 17.93 1.14 15.09 20.92
13-15 Years 20.41 1.74 17.48 27.77
16-18 Years 21.58 1.36 18.2 25.29
Speed 10-12 Years 10.55 1.16 8.97 14.62
13-15 Years 10.39 1.35 8.91 14.7
16-18 Years 8.74 0.9 7.21 13.96
Endurance 10-12 Years 5.44 0.83 3.42 7.32
13-15 Years 3.56 0.58 2.33 5.2
16-18 Years 242 0.45 151 4.34
Strength 10-12 Years 11.28 3.74 4 22
13-15 Years 13.3 4.84 3 26
16-18 Years 14.01 4.9 3 29
Flexibility 10-12 Years 15.7 5.93 3 30
13-15 Years 15.36 6.62 2 31
16-18 Years 12.83 4.63 3 27
Table 3. ANOVA table
SSC:E;Z df Mean Square F Sig.
BMI Between Groups 1305.21 2.00 652.61 320.83 0.00
Within Groups 1139.1 560.00 2.03
Total 244431 562.00
Speed Between Groups 409.43 2.00 204.72 161.85 0.00
Within Groups 708.33 560.00 1.27
Total 1117.77 562.00
Endurance Between Groups 887.27 2.00 443.63 1152.52 0.00
Within Groups 215.56 560.00 0.39
Total 1102.82 562.00
Strength Between Groups 746.42 2.00 373.21 17.87 0.00
Within Groups 11692.57 560.00 20.88
Total 12439 562.00
Flexibility Between Groups 1004.38 2.00 502.19 15.69 0.00
Within Groups 17927.2 560.00 32.01
Total 18931.58 562.00
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4. Discussion

The research on health-related physical fitness
highlights the information that may be incorporated in
public policies to promote sports and physical activities for
better health of the target population. Such research
provides a comprehensive overview of fitness status
indicating the overall health status of the target population
to develop appropriate health promotion strategies for the
policymakers. On the other hand, school health is an
important component of community health service.
Therefore, in this context, the present study was conducted
to survey the health-related physical fitness of school going
girls in the Indian Himalayan region, which will enlighten
the research community as well as the local policymakers
about the fitness status of the school going girl children in
the Indian Himalayan region. A child’s growth is not
uniform and can greatly vary before reaching adulthood
stage. Therefore, it is very essential to understand the trend
of growth over different stages of biological age so that
appropriate measures can be taken if needed. Therefore,
the present study focused on understanding the
health-related fitness trend as well as the differences of the
health-related fitness level of the school-going girl children
of the Indian Himalayan region over different biological
age groups so that appropriate remedial measures can be
taken as per the requirement to improve the overall fitness.

The overall result of the current study displays a

moderate level of the health-related fitness of school-going
girls in the Indian Himalayan region. Though the region
lacks proper infrastructure for sports activities, the
children's day to day activities in hilly terrain compensates
for the requirement for formal induction of physical
activities [19]. While comparing the results with the
guideline from [20]; the result of the present study revealed
that the height of the 10-12 years girls from the Indian
Himalayan region falls under 50 percentile of growth data
of the Indian Academy of Pediatrics (IAP). Whereas, the
height of the girls of the age group 13-15 years and 16-18
years falls under the 25 percentiles. Mamidi et al. [21] had
previously reported that the populations from the
Himalayan region are shorter in average heights in
comparison to the people of other regions of India. The
current research also exhibited a similar trend while
displaying the height of school-going girls in the Indian
Himalayan region. On the other hand, the weight of the
girls of all the age categories falls under 50 percentiles as
per the growth chart of IAP. Further, the BMI of the 10-12
years girls’ group was also reported to fall under the
50-percentile record for the Indian population whereas the
BMI of the other two age categories falls just above the 50
percentiles. The result of the One-Way ANOVA test and
pairwise comparison further revealed the presence of
variance of BMI between different age groups. BMI is
gender-specific. Girls display a high BMI compared to
boys. A children’s BMI decreases to the minimum at the
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age of 4 years and gradually increases with increasing age
[22]. The result of the current study also revealed that there
was no significant difference of speed between 10-12 years
and 13-15 years group but 16-18 years group was having
significantly higher speed compared to the other two
groups. Tennessen et al. [23] had reported that the annual
speed improvement peaks from the age of 11 to 12 years
with a high effect size for girls. Then the improvement
gradually slows down and becomes almost plateau. Again,
the improvement displays a moderate effect size between
the years 15-17 years before becoming plateau between 17
and 18 years. The current research also displays a similar
trend for the school going girls in the Indian Himalayan
region in which their performance became plateau and
exhibited no significant difference between the age groups
10-12 years and 13-15 years but there was a significant
improvement when considering the age group 16-18 years.
The present study also shows that the endurance level of
the subjects increased significantly over increasing age. Sil
[24] also reported a similar result while comparing the
developmental pattern and endurance ability of
school-going boys and girls. To perform endurance
activities, glycogen must be stored in the muscles to
convert it into glucose. With age, children develop muscles
and can store more glycogen in their bodies. That is why
the endurance of children increases with increasing age.
According to the result, the higher age groups were having
significantly higher strength compared to the age group of
10-12 years. Lowndes et al. [25] claimed that age does
have a significant association with muscle size and strength
in untrained young individuals. The current research also
exhibited a similar trend of the girls in the Indian
Himalayan region. The result shows, the age groups 10-12
years and 13-15 years have almost similar flexibility but
significantly higher than the 16-18 years group. A possible
reason for it may be the decreasing elasticity of ligaments
and tendons with increasing ages. Another possible factor
may be the increased muscle mass with age. Increased
muscle mass may impair the capacity to extend the range of
motion of any joints.

5. Conclusion

The present study displays a moderate level of
health-related physical fitness of the school going girls in
the Indian Himalayan region. To get good physical fitness,
it is recommended to regularly participate in a planned
physical activity programme. Schools can encourage the
students by implementing compulsory participation in
physical education classes. The latest development in
online multiplayer games has a detrimental effect on
children. It is developing a habit among the children to
engage for hours in front of PC or Mobile, developing a
sedentary lifestyle leading to poor fitness level. Such habits
can be changed by the involvement of parents as well as the
elders by creating an environment to engage in safe and
amusing physical activities. Local parks can be developed
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strategically for children's physical activities or societies
can hire professional physical educationists for regular
physical activities of their children. A major advantage in
the Indian Himalayan region is that it has plenty of open
places where children can do their physical activities. Even
their day-to-day activities in hilly terrains involve physical
activities which have a positive effect on their overall
physical fitness level. Proper execution of sports
infrastructure development programs can further help in
developing the health and fitness level of the population in
the region.
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