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Abstract Background: Participation in sports helps
an individual to achieve recommended levels of daily
moderate to vigorous physical activity (MVPA). MVPA
plays a vital role in bringing about positive psychological
and physiological changes contributing to both physical
and emotional well-being. Aims: There is a scarcity of data
to understand the role of regular participation in sports in
promoting the overall physical activity in Indian
adolescents. Our objective was to evaluate the sports
participation as a means of enhancing physical and
psychological health of children and youth by helping them
to achieve daily physical activity requirements. Methods:
A cross-sectional study was conducted on a sample of 509
[n=259, athletic adolescents (AA) and n=250, non-athletic
adolescents (NAA)]. Ryff's Psychological well-being
questionnaire was used to assess their mental well-being
state. Physical well-being VO,max and anthropometric
parameters were assessed. Data were analysed using IBM
SPSS version 20. Results: In the findings of the study,
majority of NAA were found to be practicing low physical
activity levels while in contrast, majority of AA were able
to achieve moderate to vigorous levels of physical activity.
AA were found with significantly better scores for personal
growth, positive relations with others, purpose in life,
self-acceptance and total psychological well-being.
Prevalence of overweight adolescents was higher in NAA
than AA, while VO,max of AA was higher than NAA.
Conclusion: MVPA is favourably associated with overall
well-being of adolescents. Sports participation has a
positive impact on both physical and mental health and

should be encouraged since childhood years.

Keywords  Adolescence, Obesity, Athletic, Mental
Health, Physical Activity

1. Introduction

Physical activity (PA) has been found to be an important
tool to fight mental stress and illness and to promote
positive emotions in individuals [1]. According to WHO,
physical activity is defined as any bodily movement
produced by contraction of skeletal muscles that require
energy expenditure. It can range from much lower levels of
PA in everyday life as in making active choices (such as
walking to and from school instead of taking a transport or
choosing the stairs over escalators) to high-intensity and
high-volume physical training that athletes undergo to
reach peak fitness in their respective sports. There are well
documented health benefits of PA in adolescents and range
from achieving healthy weight, cardiorespiratory fitness
and muscle strength to cognitive development and social
behaviour [2].

Participation in organized sports can serve as a pathway
to help growing children achieve their daily PA
requirements. It is a popular type of activity among
children since ages and is practiced in various cultures as a
part of the tradition all around the globe [3]. Yet
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participation in organized sports is not widely used as an
interventional strategy to improve physical activity level
(PAL) of growing children. As per the current guidelines
children should accrue 60 minutes of moderate to vigorous
physical activity (MVPA) daily for their health and
well-being [4]. Additionally, being physically active
during childhood translates into active lifestyle in
adulthood [5].

The study was conducted with an aim to assess the
associations of physical activity levels with physical and
psychological well-being among adolescents of Delhi,
India. Physical activity levels were categorized as low
physical activity (LPA), moderate physical activity (MPA)
and vigorous physical activity (VPA) to evaluate its impact
on health and well-being of adolescents.

2. Methodology

2.1. Participants and Study Design

The population under study was a sample of 509,
comprising of two physical activity categories (PACs),
athletic adolescents (AA, n=259) and non-athletic
adolescents (NAA, n=250). According to [6], Athletic
adolescents (AA) can be described as adolescents who
participate in sports at least 2-3 times a week and belong to
some sports club or organization. In this study they
belonged to state, national and international level players
from Sports Authority of India (SAI), Delhi. Similarly,
Non-athletic adolescents can be described as adolescents
who do sports once a week or never and belonged to
participants from school and residential areas of
Delhi/NCR, India. The study was cross-sectional in nature
and random sampling was used for collection of the data.

2.2. Variables

PAL was assessed using APARQ (Adolescent physical
activity recall questionnaire, 2002) [7]. PA has been
expressed in terms of multiples of METs (metabolic
equivalent) where 1 MET can be defined as the energy
spent during rest and is roughly equal to 3.5 mL oxygen/kg
body weight/ min. PA of <3 METs have been assigned as
LPA. While activities ranging from 3-5.9 METSs have been
classified as MPA and >6 have been classified as VPA [8].

Physical  fitness has been assessed through
anthropometric parameters height, weight, BMI and
VO,max as an indicator of cardiorespiratory fitness.
Height and weight were measured using standardised
anthropometric equipment and protocol and were further
used for the calculation of BMI. For VO,max, field-based
test called beep test or 20m multistage shuttle run was
conducted [9]. The subject has to continuously run between
two points 20 m apart. The pace of running is to be
synchronized with a pre-recorded tape which plays beep
sound at set intervals. As the test progresses, the time gap
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between each successive beep keeps on decreasing, forcing
the subject to increase their speed over the course of the
time during the test. The highest level attained before it is
impossible to keep in sync with the recording is recorded as
the score for that test. The score is then used to predict
maximal oxygen uptake (VO,max) (Y, ml kg - 1 min - 1)
from the speed (X, km h - 1) corresponding to that stage.
Where, speed = 8 + 0.5 highest no. of level attained.) and
age (A, year):

Y=31.025+3.238 X - 3.248A +0. 1536.AX

Ryff’s Six-factor Model of Psychological Well-being
(PWB) was used to assess well-being, which is composed
of six sub-scales, self-acceptance, positive relation with
others, autonomy, purpose in life, environmental mastery
and personal growth [10].

2.3. Statistical Analysis

All group results were expressed as mean standard
deviation. Cross tabulation was used to evaluate the
number of children belonging to various PALS in both AA
group and NAA group. Chi-square test was used to study
the association of PAL (LPA, MPA and VPA) with PAC
(athletic and non-athletic). Data were then subjected to
multivariate analyses of variance (MANOVA) and Wilk’s
lambda () criteria using GLM procedures. After observing
significant main effects, univariate post-hoc procedure was
used to check significant difference for each dependent
variable. The level of significance was set as p<0.05 for all
statistical analyses. For association among PA,
anthropometric parameters, cardiorespiratory fitness and
PWB, Pearson’s correlation was used.

3. Result

The descriptive statistics for various PALs and PAC
have been shown in tables 1, 2 and 3. Athletic adolescents
(n=259) consisted of 117 males and 142 females with mean
age 15.05+2.66 and 14.96+2.39 vyears respectively.
Non-athletic adolescents (n=250) consisted of 136 males
and 114 females with mean age 14.74+2.34 and
14.54+2.45 years respectively (table.1.). Out of 259 AA
only 23 belonged to LPA group followed by 45 in MPA
and 191 in VPA. On the other hand, majority of
adolescents from NAA group were undergoing LPA level
(n=179) followed by 66 in MPA and only 5 of them were in
VPA level. Out of total participants, percentage of females
in LPA and VPA was higher than males i.e., 52% and 48%
respectively. In NAA group, percentage of females was
higher in LPA (51.4%), while greater number of males
participated in MPA (69.7%) and VPA (60%) as compared
to females. In contrast the number of females was higher in
all the three groups, LPA (56.5%), MPA (60%) and VPA
(53.4%) in AA. There was a significant association
between PAL and PAC [X?(2) = 300.893, p < .001].
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Table 1. Mean and standard deviation of physical and psychological well-being parameters athletic adolescents (AA) and non-athletic adolescents

(NAA)

Variables ATHLETIC (n=259) NON-ATHLETIC (n=250)
Physical fitness parameters
Age (vears) 15.05+2.66 14.96+2.39 14.74+2 34 14,5442 45
Physical
activity (METS) 7.642.8 7.6+2.96 1.84+1.92 1.42+1.74
Height (cm) 167.61+12.2 160.33+8.82 163.37+11.74 157+10.43
Weight (Kg) 62.71+19.28 55.18+12.5 59.84+11.65 53.99+10.19
BMI (Kg/m?) 22.0245.16 21.24+3.06 22.29+2.85 21.83+3.1
VO,max 48.97+11.39 45.11+11.12 37.77+10.02 37.49+9.48
(ml/Kg/min)
Psychological well-being parameters
Autonormy 28.49+5.34 28.3+5.28 27.97+5.06 28.09+5.69
(out of 42)
Environmental
mastery 29.43+4.99 29.39+4.06 28.88+4.31 29.49+4.64
(out of 42)
Personal growth 31.10+4.51 32.16+4.85 30.95+4.53 30.745.11
(out of 42)
Positive relation
with others 30.05+4.96 30.7145.21 29.5+5.31 28.73+4.7
(out of 42)
Purpose in life 31.2545.14 31.9+4.85 29.94:+4.40 30.2645.45
(out of 42)
Self-acceptance 30.93+4.93 31.32+4.34 27.87+4.79 29.69+4.94
(out of 42)
Total PWB 181.35+13.82 183.8+13.65 175.14+13.46 177.2+14.4
(out of 252)
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Table 2. Mean and standard deviation of physical and psychological well-being parameters for low physical activity (LPA), moderate physical activity
(MPA) and vigorous physical activity (VPA) in athletic adolescents (AA)

Variabl LPA (n=23) MPA (n=45) VPA (n=191)
ariaples
Males(n=10) | Females(n=13) | Males(n=18) | Females(n=27) Males(n=89) | Females(n=102)
Physical fitness parameters
Age (years) 18.3+1.06 18.08+1.04 14.1142.22 13.04+2.81 14.88+2.62 15.07+2.19
Physical
activity (METS) 2540.0 2540.0 3.72+0.82 3.93+0.97 8.96+1.52 9.22+1.55
Height (cm) 173.43+9.79 160.245.4 165.4+12.06 157.45+¢10.1 | 167.41+12.39 161.1148.72
Weight (Kg) 72.68+11.13 | 56.44+11.3 55.147.97 47.16+9.84 63.13+21.02 57.14+12.52
BMI (Kg/m?) 24.09+2 53 21.83+3.14 20.10+1.73 18.88+2.87 22.18+5.72 21.79+2.82
VO,max (ml/Kg/min) | 44.4+8.73 47.5+7.60 49.11+10.24 39.7+10.28 49.45+11.85 46.23+11.35
Psychological well-being parameters
Autonomy 29.745.1 26.53+8.67 29.545.72 28,7445 45 28.1545.3 28.41+4.67
(out of 42)
Environmental
mastery 24.8+3.85 27.76+4.53 30.33+2.86 30.11+3.96 29.76+5.20 29.41+4.01
(out of 42)
Personal growth 28.6+2.5 31.38+3.66 32.20+4.9 31.20+4.77 31.27+4.53 32,545
(out of 42)
Positive relation with
others 28.5+4.69 2945.03 31.3845.16 31.20+4.7 29.95+4.94 30.7745.36
(out of 42)
Purpose in life 33,1351 32.23+4.45 29.94+6.56 29.85+5.13 31.3+4.95 32.41+4.72
(out of 42)
Self-acceptance 31.145.62 32.3+6.21 3246.21 31.25+4.39 30.7+4.6 31.21+4.07
(out of 42)
(Tocl’ff(')f ;’g’g 1758+7.8 | 179.23+11.12 | 18538+17.23 | 18248+16.01 | 181.16+13.46 | 184.73+13.24

Table 3. Mean and standard deviation of physical and psychological well-being parameters for low physical activity (LPA), moderate physical activity
(MPA) and vigorous physical activity (VPA) in non-athletic adolescents (NAA)

LPA(n=179) MPA(n=66) VPA(n=5)
Variables Males Females Males Females(n=20) Males Females
(n=87) (n=92) (n=46) - (n=3) (n=2)
Physical fitness parameters
Age (years) 14.89+2.49 14.57+2.61 1457+2.1 14.20+16 13.33+0.57 16.5+0.7
Physical activity 0.60+0.89 0.75+0.95 3.78+0.55 3.85+0.87 8+0.00 8+0.00
(METs)
Height (cm) 163.00+12.75 | 156.59+10.74 164.18+10.02 156.8545.52 150+1.73 177.5+19.09
Weight (Kg) 60.47+12.4 54.03+10.91 59.33+10.03 52.25+4.16 49.66+9.86 69.5+6.36
BMI (Kg/m?) 22.58+3 21.95+3.37 21.91+2.39 21.24+15 19.68+4.17 22.2042.74
VO,max 37.12+10.35 37.54+8.84 38.00+8.84 35.25+10.35 | 51.66+10.01 57.5+10.6
(ml/Kg/min)
Psychological well-being parameters
Autonomy 27.92+4.64 28.37+5.46 27.94+5.82 2745.2 30.03+5.51 26+19.79
(out of 42)
Environmental
Mastery 29.55+4.18 29.88+4.52 27.62+4.32 27.11+4.34 28.66+4.93 35,5353
(out of 42)
Personal growth 30.88+4.80 30.8245.29 31.15+4.01 29.9+4.39 30.03+5.35 33.5+0.7
(out of 42)
Positive relation
with others 29.9545.61 28.61+4.49 28.56+4.79 28.745.55 30.66+2.51 34,5353
(out of 42)
Purpose in life 30.2+4.56 30.23455 29.49+4.13 29.8+4.95 29.27+4.83 36.5+7.77
(out of 42)
Self-acceptance 27.83+4.49 30.05+4.79 27.91+5.38 28.05+5.24 28.66:+4.93 29.5+9.19
(out of 42)
(Tocl’ff:)f ;’gg 176.37+13.96 178.24+12.79 172.69+12.65 | 17058+17.20 | 177.34+6.64 | 1955+36.06
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Results of Multivariate analysis of variance (MANOVA)
indicated that there were statistically significant effects by
Physical Activity Level, F (28, 968) = 21.83, p=0.000,
Wilk’s lambda (£)=0.376, Physical Activity Category, F
(14, 484) = 2.731, p=0.001, Wilk’s lambda (£)= 0.927and
by Gender, F (14, 484) = 4.227, p=0.000, Wilk’s lambda
(K= 0.891with effect size, partial eta squared (n2p) =0.387
for PAL, (n2p) = 0.073 for PAC and (n2p) = 0.109 for
gender respectively. The mean difference for each variable
between athletic and non-athletic adolescents and males
versus females was analyzed using independent samples
t-test, and estimated marginal means was used as post-hoc
test for analyzing mean difference in variables among LPA,
MPA and VPA groups. In the same way the mean
difference between variables due to statistically significant
interaction effects between PAL and PAC on combined
dependent variables, F (28, 968) =4.882, p=0.000, Wilk’s
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lambda (£)=0.768 was analyzed using estimated marginal
means (Table 7).

The results of estimated marginal means show that age
of participants in LPA was significantly higher than those
in MPA (p=0.000, mean difference= 2.48) and VPA
(p=0.005, mean difference= 1.65) and their weight
(p=0.001, mean difference=6.56) and BMI (p=0.021, mean
difference=1.67) were also significantly higher than MPA.
VO,max was significantly higher in VPA group as
compared to LPA (p=0.001, mean difference=9.11) and
MPA (p=0.000, mean difference=10.52).

Due to the significant effects by PAL and gender, the
data was divided into four groups namely athletic males
(AM), athletic females (AF), non-athletic males (NAM)
and non-athletic females (NAF) to study the association
between physical fitness and PWB parameters with the
help of Pearson’s correlation (tables 5 and 6).

Table 4. Showing significant mean difference in variables for physical fitness and psychological well-being parameters between AA and NAA and

Adolescent Males and Females

Independent Samples Test for comparison between Athletic and Non-athletic adolescents
95% Confidence Interval of the
i (O-tai Mean Difference
t df Sig. (2-tailed) Difference
Lower Upper

METDAY 27.763 441.95 0 5.95 5.53 6.37

HEIGHT (cm) 3.14 503.75 0.002 3.15 1.18 5.13

VO,MAX (ml/Kg/min) 9.805 500.05 0 9.2 7.36 11.05

PERSONAL
GROWTH (/42) 2.085 505.66 0.038 0.879 0.05 1.7
POSITIVE
REALTIONS WITH 2.8 506.66 0.005 1.26 0.37 2.14
OTHERS (/42)

PURPO(S/EZ;N LIFE 3.464 506.81 0.001 151 0.65 2.37

SELF ACCEPTANCE 5.757 501.78 0 244 1.6 3.27
(/142)

TOTAL (/252) 5.387 505.85 0 6.61 42 9.02

Independent Samples Test for comparison between Adolescent Males and Females

HEIGHT (cm) 6.656 481.27 0 6.48 4.56 8.39

WEIGHT (kg) 5.339 462.53 0 6.52 4.12 8.92

BMI 2.07 469.33 0.039 0.66 0.03 1.29

SELF ACCEPTANCE -3.016 502.53 0.003 -1.3 -2.15 -0.45
(/142)

TOTAL PWB (/252) -2.265 506.85 0.024 -2.84 5.3 -0.37
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Table 5. Pearson’s correlation showing relationship among physical parameters

VO,max (ml/Kg/min)

ATHLETIC

NON-ATHLETIC

0.516**

0.102

-0.172

0.250**

0.264**

-0.298**

0.631**

0.139

-0.289**

0.473**

0.191*

0.351

BMI (Kg/m?)

NON-ATHLETIC

-0.065

-0.235*

-0.023

-0.212*

ATHLETIC

0.396**

-0.276**

0.408*

0.299

Physical activity (METS)

ATHLETIC

NON-ATHLETIC

-0.183

-0.235

-0.081

-0.212*

0.068

-0.276**

-0.7

0.299

Age (years)

Physical

activity
(METSs)
BMI (Kg/m?)

Table 6. Pearson’s correlation for non-athletic females showing relationship among physical and psychological well-being parameters
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Table 6. Continued
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Table 7. Estimated marginal means to study the significant difference as an interaction effect between PAL and PAC on combined dependent variables

Dependent Variable TZFZ(;LIaE:sm df Mean square F Sig. ngﬂzlreEdta
AGE (yrs) 229.532 2 114.766 21.239 0 0.078
METDAY 36.728 2 18.364 13.784 0 0.052
HEIGHT (cm) 735.872 2 367.936 2.886 0.057 0.011
WEIGHT (kg) 2065.609 2 1032.805 5.352 0.005 0.021
BMI 121.413 2 60.706 4.801 0.009 0.019
VO,max (ml/kg/min) 895.267 2 447.634 4.082 0.017 0.016
AUTONOMY (out of 42) 33.604 2 16.802 0.59 0.555 0.002
ENVIRON'\(/LEtN;QIE)MASTERY 430.55 2 215.275 11.163 0 0.043
PERSONAL GROWTH (out of 42) 27.421 2 13.711 0.604 0.547 0.002
POSIB}I_/ﬁERRESA(ISItISf’\Z;NITH 163.165 2 81.582 3.18 0.042 0.012
PURPOSE IN LIFE (out of 42) 59.934 2 29.967 1.236 0.291 0.005
SELF ACCEPTANCE (out of 42) 14,575 2 7.288 0.319 0.727 0.001
TOTAL PWB (out of 252) 1750.829 2 875.415 4.646 0.01 0.018

4. Discussion

4.1. Role of Organized Sports Participation in
Recommended Daily PALs

Children of ages 6-17 years of age are advised to
practice moderate to vigorous level of physical exercise
daily for about 60 minutes, specially focused upon a
minimum three days of vigorous physical activity per week
[11]. Also, time spent in moderate to vigorous physical
activity (MVPA) has been found to have associations with
multiple cardiometabolic risk factors independent of other
confounding factors including sedentary behavior [12]. In
our study, significant negative association exists between
PA in METs and BMI. Regarding the role of sports
participation, it has been found that competitive sports
participation helps the children and youth to comply with
the recommended daily PALs [13]. The fact can be backed
up by the results of our study too, as AA adolescents were
found to be significantly higher mean values for METS
than non-athletic adolescents. However, the same can vary
depending upon the frequency, intensity and duration as
per various sporting disciplines. In the findings of the study
conducted on adolescents from Delhi/NCR, it was found
that majority of NAA were undergoing LPA followed by
MPA and only five of them were undergoing VPA. The
trend is in contrast with the daily recommended guidelines.
The outcomes of the study conducted suggest that
participation in organized sports can be encouraged as an
interventional strategy as the data from AA clearly shows
that in majority of them, the PALs belonged to VPA
followed by relatively lesser no. in MPA and LPA. When
comparison between males and females is talked about
regarding the PALSs, it was seen that no. of females in LPA

were comparatively higher than males in NAA group,
while distribution in LPA, MPA and VVPA was similar both
for males and females in AA group. Also, an evident
association has been reported between PAL and PAC
which elucidates the fact that being athletic or non-athletic
is related to level of the physical activities performed.

A significantly higher age was reported for those in LPA
than that of MPA and VPA suggesting a decrease in PAL
with increasing age in adolescents of Delhi/NCR. There
was a significant difference reported in terms of age, PA,
weight, BMI, VO,max, environmental mastery, positive
relations with others and total PWB as an interaction effect
between PAL and PAC explaining the difference in
physical and psychological parameters in various PALS
among AA and NAA.

4.2. Obesity in Global and Indian Context

Obesity is increasing globally in an epidemic proportion.
Previously well-known problem of western world, it has
now been reflected in few conducted studies in developing
countries too [14]. A rapid 8% of increase has been
reported in New Delhi adolescents itself from the year
2002 to 2006-2007 [14]. In a similar study published in
2011, the combined prevalence of being overweight and
obese among 12-18 years of youth was found to be 16.6%
which is now at par with that of the developed world [15],
[16]. While in another study on school going children of
Delhi, 9.5% were overweight and 11.5% were obese [17].
In our study, out of total adolescents participated, 31.6%
belonged to overweight category and 3.5% were obese. On
segregating the data in AA and NAA, 13.1% of AA were
found to be overweight and only 1.5% were obese owing to
their nature of sports which particularly were judo, boxing
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and shooting. On contrary, 18.4% of NAA were
overweight and 1.96% were obese as per Asian
classification of BMLI. It can be emphasized that our study
reports an increase in prevalence of overweight adolescents
in Delhi along with a decreasing trend in obesity in recent
times. Also, prevalence of overweight children and youth
in NAA population is higher than AA while weight and
BMI of LPA group was significantly higher than MPA.

4.3. Physical Activity and Psychological Well-Being

Physical activity can act as a medium for preventing
mental illness, fostering positive emotions and acts as a
buffer against daily stress levels [1]. Also, if performed at
higher intensities like that in competitive sports, would
lead to more extensive, stronger and sustained
neurobiological changes [18]. Following the similar trend
in our study, AA were found with significantly better
scores for personal growth, positive relations with others,
purpose in life, self-acceptance and total psychological
well-being. There is a paucity of data exploring the effects
of obesity on mental health of children. Available literature
suggests that obesity leads to altered and undesirable
behavioral changes in obese children [19]. Our data
presents a significant negative relationship of BMI with
that of personal growth. In context of CRF, a positive
significant association was reported between VO,max and
scores for autonomy in NAF, personal growth in AM, AF
and NAM, positive relations with others in AM and NAF,
purpose in life in AM, AF and NAF, self-acceptance in AM,
AF and NAF and for total PWB in AM, AF and NAF.

4.4. Physical Activity and Cardiorespiratory Fitness

CRF has been found to be associated with clustering of
risk factors responsible for cardiovascular disease (CVD)
following a trajectory from adolescence through adulthood
[13]. Physical activity and moderate to vigorous levels of
exercise are supposed to bring about favorable changes in
CRF and CVD risk factors [13]. In our study, those
practicing VPA possessed higher VO,max than MPA and
LPA. Moreover, children and youngsters who participate
in sports represent better CRF than their non-participant
peers as the former group is able to accomplish the required
PAL and energy expenditure [13]. The findings of our
study also suggests that AA were having significantly
better VO,max than NAA. Also, Physical activity has been
found to have significant positive association with
VO,max in AM and NAM.

5. Conclusion

Physical activity at moderate to vigorous levels is
required as a holistic approach towards enhanced mental
health and well-being. The inculcation of the lifestyle of a
sportsperson by the adolescents specially situated in urban
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areas like that of national capital, Delhi would get them rid
of the poor eating habits and would enhance their physical
activity allowing lesser screen time. Moreover, being
involved in sports assures of a more consistent adherence
to an active day to day behavior. In a long run regular
participation in sports during growing years lays the
foundation for a mentally and physically sound adulthood.
Sports participation can play the role of a treatment
modality for managing the wide range of psychological
problems in the growing children.
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