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ABSTRACT

Introduction: Physical activity is generally acknowledged as a
determinant of overall health, but its physiological effects on
the pulmonary system in healthy children and adolescents have
not been thoroughly studied. It is proven that physical activity
imposes a substantial load on the cardio-pulmonary system
and promotes adaptive improvements in its efficiency. Hence, it
can be assumed that physical activity may enhance pulmonary
functions in younger populations too.

Aim: The present study aims to find out if any correlation
persists between physical activity level and pulmonary function
in school-going children and adolescents (8-14 years).

Materials and Methods: The present cross-sectional study was
conducted on school-going children aged between 8 to 14 years
from four different schools of Ahmedabad, India from August-
2024 to November-2024. The Physical Activity Questionnaire
for Children (PAQ-C) was filled out by children, and pulmonary
function was measured through a standard digital spirometer.
As the data were normally distributed (using Kolmogorov-
Smirnov test), Pearson’s correlation was used to analyse the
correlation between PAQ-C and pulmonary functions {Forced
Vital Capacity (FVC), Forced Expiratory Volume in one second
(FEV1), Forced Expiratory Flow between 25% and 75% of Vital
Capacity (FEF 25-75% ), Peak Expiratory Flow Rate (PEFR),

Slow Vital Capacity (SVC), Maximum Voluntary Ventilation
(MVWV)}. 75%, PEFR, SVC, MVV). Moreover, multiple regression
for all pulmonary functions was done for various independent
variables {physical Activity, age, gender, height, weight and
Body Mass Index (BMI)}.

Results: Out of the total 534 children, 292 were boys and 242
were girls. Physical activity was reported by 34.08 (182), 35.5%
(190), 26.4% (141), and 3.9% (21) of children with PAQ-C levels
of 1-1.99, 2-2.99, 3-3.99, and 4-4.99, respectively. There was
no statistical correlation found between physical activity levels
and pulmonary function tests (Pearson’s correlation test) in
these children. Furthermore, when PAQ-C was used as the key
independent variable and gender, age, height, weight, and BMI
as covariates, the regression model was very stable for FVC,
FEV1, SVC, and FEF at 25% to 75%. However, PAQ-C had no
influence on Pulmonary Function Test (PFT) except for the small
effect on PEFR.

Conclusion: The lack of a statistical relationship between
physical activity levels and pulmonary function in school-
aged children shows that, within this age range, pulmonary
function may be more significantly influenced by growth and
development variables like height, age and gender rather than
physical activity.
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INTRODUCTION

According to the World Health Organisation (WHO), physical
activity is a bodily movement produced by skeletal muscles that
substantially elevates energy expenditure [1]. It will help with weight
loss by reducing visceral fat and assist in the management of other
metabolic disorders like hypertension [2] and Type 2 Diabetes
Mellitus [3]. According to American College of Sports Medicine
(ACSM), regular physical activity (for adults, 30 minutes, five times
per week, and for children, 60 minutes daily) at moderate intensity
reduces the rise of risk factors related to Non-Communicable
Diseases [4].

Although physical activities have numerous beneficial effects,
school children are not engaging in the recommended level of
physical activity. In 2024, an updated study combining data from
146 countries showed that 80.3% children aged 13 to 15-year-
old did not achieve the recommended level of physical activity
(that is, fewer than 60 minutes of physical activity) [5]. Moreover,
the rate of reduction in physical activities is seen to increase with
age and is greater in girls than in boys [5]. According to recent
evidence, post-Coronavirus Disease of 2019 (COVID) prevalence
of sedentary behaviour has increased. Children were most
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affected, increasing their sedentary time by 159.5+142.6 min/
day followed by adults (+126.9+42.2 min/day) and older adults
(+46.9+22.0 min/day) [6].

These shocking numbers prove that people are getting directed
towards a sedentary lifestyle. Avoiding physical activity has become
a habit rather than a need, not only for adults but also for children.
Sedentary behaviours have multifaceted adverse effects on the
human body, including increased all-cause mortality, cardiovascular
disease mortality, cancerrisk, and risks of metabolic disorders such as
diabetes mellitus, hypertension, and dyslipidaemia; musculoskeletal
disorders such as arthralgia, osteoporosis, depression, as well as
cognitive impairment [7].

Literature suggests that, in adults, cardiorespiratory functions are
associated with being physically active [8,9]. Those individuals who
remained active have better exercise tolerance and higher lung
functions, especially FEV1 and FVC [8]. Moreover, physical activity
will demand enhanced gas exchange, minute ventilation, pulmonary
capacity, and many more changes in pulmonary function in adults,
thus, improving lung volumes [9].

Even though there are several studies portraying improvement in
pulmonary function for adults who have higher levels of physical
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activity [6,7]. But there is limited literature available to understand
the impact of habitual physical activities on pulmonary function in
school-going children and adolescents [10], and no literature for
Ahmedabad city in particular. Furthermore, the physiological and
anatomical factors like lung growth and respiratory mechanics are
different in children then in adults. This may have varied impact of
physical activities on lung parameters in children and adolescents.
Moreover, other reasons generating the need to find a correlation
between physical activity and pulmonary function in school-going
children are increasing rates of childhood obesity [11], due to a
sedentary lifestyle, which may lead to a drop in respiratory capacity
amongst children.

Hence, the primary aim of the present study was to determine
whether a correlation exists between levels of physical activity and
pulmonary function in school-going children.

Study objectives:

e o record the pulmonary function by using a digital spirometer
in school-going children;

e To identify the level of physical activity of school-going children
by using PAQ-C {English and Guijarati};

e Toestablish amultiple regression model that predicts pulmonary
function values based on level of Physical activity (PAQ-C), age,
gender, height, weight, and BMI in school-going children.

MATERIALS AND METHODS

The present cross-sectional study was conducted among school-
going children from August 2024 to November 2024. Five schools
were approached from each of four different zones of Ahmedabad:
north, south, east, and west. Finally, one school from each of the
zones was selected using the chit method. School authorities were
informed regarding the purpose of the study. After permission was
attained from school authorities, children in classes 4 to 8 who
satisfied the inclusion requirements were chosen using a simple
random sampling technique (Random number table method).
Ethical considerations were addressed by the institutional ethical
committee of Apollo Institute of Physiotherapy, Ahmedabad, India.
(EC-AIP/IEC/NS/2024-25/04).

Inclusion criteria: Normal school-going children(8-14 years) (children
who did not have any behavioural, neurological, musculoskeletal, or
systemic illness) of both genders were included.

Exclusion criteria: Participants were excluded from the study if they:
(1) were not between eight and 14-year-old; (2) suffered from severe
respiratory problems, chest abnormalities, neuromuscular conditions,
previous chest operations, chronic productive cough, unmanageable
wheezing or shortness of breath; (3) had history of prior asthma,
reactive airway disease, or use of asthma medications beyond a
single instance for symptom alleviation; (4) diagnosed with congenital
heart disease diagnosis; (5) had prior hospitalisation due to respiratory
issues; and (6) incapable of effective communication [12].

The present study was a time-bound study, and a total of 596 children
from four schools of Ahnmedabad, India were selected according to
inclusion and exclusion criteria. They were explained the procedure,
and informed consent was taken from parents and children. Out of
596, 547 children and parents consented to participate.

Study Procedure

Demographic Details (age, gender, height, and weight) were taken
for the children willing to participate. Height was measured using
stadiometer and weight was checked using standard digital weighing
scale. BMI was calculated using these values. However, 13 children
were not able to perform due to anxiety, unsatisfactory Pulmonary
Function Test (PFT) readings (incomplete volume loops, poor start,
premature termination, coughing or glottic closure, variable effort,
etc.,) after multiple trials or voluntary withdrawal during testing.
Finally, 534 children completed PAQ-C form filling and PFT testing.
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To assess the Physical Activity of children, the Physical Activity
Questionnaire for Children (PAQ-C) (link: https://www.prismsports.org/
UserFiles/file/PAQ_manual_ScoringandPDF.pdf) was chosen. PAQ-C
is a self-administered questionnaire having ten questions, (last question
was skipped as it did not concern with physical activity) about physical
activities performed by the child in the last week. Physical activities
like skipping, sports, dance, cycling, swimming etc., which the child
does, are to be selected from the first question in PAQ-C. It is a self-
administered 7-day recall instrument for physical activity measurement
on children aged 8-14 years (or grades 4 to 8). It provides a summary
of the physical activity score derived from nine items, each scored on a
5-point scale. The result of the items is a value between 1 to 5; higher
the value-greater is the level of physical activity performed by that child
[13]. The reliability, content, and face validity of the PAQ-C are excellent,
with an Intraclass Correlation Coefficient (ICC) of 0.96 (Cronbach’s
a=0.76) and 0.82 for the English and Gujarati languages, respectively
[14,15]. PAQ-C was explained and distributed to children. Children
were instructed to fil PAQ-C in their preferred language (Guijarati or
English). If children had any queries while filing PAQ-C, they were
asked to communicate openly with the researcher. Queries were
addressed appropriately.

Whereas, pulmonary functions (FVC, FEV1, FEF 25%-75% of FVC,
PEFR SVC, and MVV were measured by computer-based standard
hand-held Spirometer ‘SpiroTech (version-1.1.0.32)-Clarity’. After
collecting PAQ-C from children, PFT was demonstrated with a
standard digital Spirometer. Spirometry testing was done according
to standard American Thoracic Society (ATS) guidelines [16].

The students were instructed to sit upright with their arms by their
sides. For FVC recording, the child is supposed to use a nose-
clip before blowing out quickly and forcefully into the mouthpiece,
which is connected to a digital PFT, followed by deep and quick
inspiration. For SVC measurement, the child is supposed to take
deep inspiration and slow and complete expiration. For MWV
documentation, the child is supposed to take as many breaths as
possible in 15 seconds without getting fatigued [17].

The child performed the above-mentioned procedure three times.
And the best result of the three reports was selected. Children were
instructed that if during the procedure he/she felt tired, dizzy, anxious,
or uneasy, they must inform immediately, and sufficient rest (>30 sec
of rest) was given. Whenever, child was ready, the procedure was
continued [17]. The data was recorded and statistically analysed
and correlated.

STATISTICAL ANALYSIS

For the calculation of frequency, percentage, mean and Standard
Deviation (SD) of all demographic details like age, height, weight,
BMI and Pulmonary Functions (FVC, FEV1, FEF 25-75%, PEFR,
SVC, MW) was done through Excel software (Microsoft Office
version 2021). To check for significance of difference between
independent and dependent variables between girls and boys,
independent t-test was used through Statistical Package for the
Social Sciences (IBM-SPSS) (version 26). Mean and SD were also
analysed for age ranges (8 to 10 years and 11 to 14 years) and
also according to levels of physical activity (1.00-1.99, 2.00-2.99,
3.00-3.99, 4.00-4.99). The Kolmogorov-Smirnov test was used to
check the normal distribution of the data. As the data were normally
distributed, Pearson’s correlation [18] was used to analyze the
correlation between PAQ-C and Pulmonary Functions (FVC, FEV1,
FEF 25-75%, PEFR, SVC, MVWV). Multiple regression was done to
understand impact of various independent variables like physical
activity (PAQ-C), age, gender, height, weight and BMI on various
PFT values (FVC, FEV1, FEF 25-75%, PEFR, SVC, MW).

RESULTS

[Table/Fig-1] shows the demographic details of children stratified by
gender. Significant difference was observed between girls and boys
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[Table/Fig-1]: Gender-wise mean+SD, ranges and p-value of demographic details, PFT and physical activity (PAQ-C).

Boys (n=292) Girls (n=242) Total (n=534)
Variables A EEIER) (mFi‘:-nrg:x) IR0 (m?r?—nrg:x) D (mFi\‘:-nrg:x) t-value p-value
Age (years) 10.92+1.63 6 (8-14) 11.32+1.74 6 (8-14) 11.1+£1.69 6 (8-14) -2.68" 0.008*
Height (cm) 144.03+10.53 R 15_2 69) 144.78+9.45 (115_71 76) 144.37+10.06 B 1571 76) -0.86 0.393
Weight (kg) 36.96+11.92 R g—%g.%a 37.43+10.33 ( 52777) 37.17+11.23 R 66_177) -0.31 0.756
BMI (kg/m?) 17.5+4.02 (9.9251{52518) 17.66+3.81 (11 iogz:?;_o5) 17.5+3.93 (9_92;'3221 8) -0.25 0.806
PAQ-C 2.77+0.86 (15_341_122) 2.12+0.76 (0.7%?31.88) 2.47+0.88 (1:—34.15.26) 9.18* <0.001*
FVC (iit.) 1.92+0.49 (0_9%_14?14) 1.81+0.44 (0.7%:];88) 1.87+0.47 (0783'2_14) 2.60* 0.01*
FEV1(iit.) 1.76+0.42 (0.817?24.81) 1.73+0.71 (0.623.—7(?39) 1.74+0.57 (0.623.—7539) 2.08* 0.038*
gitE/Ze2c5)%_75% 2.75+5.68 (0_9%?5_37) 2.51+1.563 (0_52?;21) 2.64+4.33 (052?;21) 0.03 0.976
PEFR (lit/sec) 3.65+3.51 R _3‘;%3_01) 3.31+2.88 (0_9%?;31) 3.56+3.9 (0967'?74_31) 0.52 0.601
SVC (iit) 2.03+0.61 (0.524—832?36) 1.89+0.80 (0.7%5543) 1.97+0.71 (0.5?1.5-34?.43) 3.76* <0.001*
MWV (V) 59.47+£19.17 1 .2%7—.10198.34) 57.83+16.83 (26.5199?1.5.44) 58.72+18.14 1 ;;01;?44) 0.90 0.368

Statistical analysis-Independent Sample t-test, *-significant p-values.

for age, level of physical activity (PAQ-C), FVC, FEV1, and SVC.

PAQ-C level 1.00-1.99 2.00-2.99 3.00-3.99 4.00-4.99
Other variables, such as height, weight, BMI, FEF 25%-75%, PEFR, No of
. . . o OO
and MVV, did not, however, differ significantly between boys and participants 182 190 141 21
irls. Physical activity levels and pulmonary functions were higher
Q Y . Y . P ) ry 9 Percentage 34.08% 35.5% 26.4% 3.9%
in boys (292) than in girls (242), but still close to those of the total
. . Age (years) 11.81+1.74 10.70+1.54 10.58+1.47 12.05+1.32
population (534) of children.
) , . . o Height (cm) | 147.02+10.23 | 141.92+9.55 | 142.68+8.61 154 +10.9
[Table/Fig-2] portrays baseline characteristics of children stratified by 9
two age groups: 8-10 (1=201) and 11-14(n=333). It was observed Weight (kg) 38.18+11.77 35.12+¢9.5 | 36.70+10.75 | 48.38+13.95
that all the demographic values and PFT values were higher in older | BMI (wv/m?) 17.39+4.01 17.2443.59 | 17.75+£3.84 | 20.10+4.68
children compared to younger children. However, the mean and SD FVC (It 1.98+0.49 1.75+0.37 1.82+0.4 2.40+0.78
of PAQ-C is lower in the age group of 11-14 (2.41+0.91) years than FEVA (it) 1.81=0.41 1.63+0.34 1.73+0.87 2.16+0.63
their younger counterparts (2.58+0.82). FEF 95-75%
‘ 2.72+1.73 2.3420.62 2.92+0.85 2.84+0.91
(lit/sec)
. Age 8-10 years Age 11-14 _ -
Variables (n=201) years (n=333) | 1otal (=534) PEFR (it/sec) |  3.56+0.96 3.24+0.83 3.72+0.74 3.81+1.35
Age (years) 9.30+0.76 12.19+1.04 11.1+1.69 SVC (|i'[) 2.05+0.6 1.86 +0.87 1.91+0.48 2.59+0.87
Height (cm) 136.93+7.82 144.78+8.46 144.37+10.06 MWV (V) 61.38+18.38 57.20+17.56 55.33+14.98 72.30+25.78
Weight (kg) 30.93+8.18 40.94+£11.13 37.17£11.23 [Table/Fig-3]: Mean and SD of PFT according to Physical activity intensity in
hildren.
BMI (kg/m?) 16.34+3.32 18.31+4.08 17.543.93 children
PAQ-C 2.58+0.82 2.410.91 2.47+0.88 . . . -
. [Table/Fig-4] displays the correlation coefficient for the level of
FVC (it) 16034 2:040.46 187047 physical activity and pulmonary function values. There was no
FEVI1 (it) 1.58+0.74 1.870.39 1.74+0.57 statistically significant correlation between physical activity level and
FEF 25%-75% (lit/sec) 2.02+3.53 3.01+2.43 2.64+3.33 pulmonary function values in school-going children.
PEFR (it/sec) 3.28+2.25 3.63+2.93 3.5+2.8
PAQ-C I -value (signifi
SVC (lit) 1.64+0.43 217+0.77 1.97+0.71 rvae p-value significance)
FVC 0.004 0.92
MWV (V) 50.15+12.74 63.87+16.83 58.72+18.96
: : _ FEV1 0.43 0.32
[Table/Fig-2]: Age-wise demographic details and physical activity.
FEF 25%-75% 0.017 0.69
[Table/Fig-3] shows the number of participants in various PEFR 0.01 0.98
intensities of Physical Activity (PAQ-C) with one being minimum Ve 0.038 0.38
and five being maximum in the last seven days. Out of 534, 190 MWW 0.037 0.39

children were having 2.00-2.99, followed by 182 with physical
activity level between 1.00-1.99 and 141 children in level 3.00-
3.99; lastly, only 21 children were having physical activity level
between 4.00-4.99. It is clear from the results that the mean and
SD of all the demographic and pulmonary function values were
highest in children involved with maximum physical activity, except
FEF 25-75% which is maximum in children with physical activity
level between 3.00-3.99.
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[Table/Fig-4]: Correlation between Physical Activity Level (PAQ-C) and PFT in children.

Statistical test: Pearson’s Correlation.

[Table/Fig-5] displays the regression models, which show moderate
to strong explanatory power for the majority of pulmonary function
measures. The biggest proportion of variation explained was for
FEV (R°=0.566, SEE=0.267) and FVC (R?=0.546, SEE=0.318),
demonstrating good predictive accuracy. PEFR (R2=0.375) and MW
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PFT variables R? Adjusted R? F-value SEE
FVC 0.546 0.541 105.83 0.318
FEV1 0.566 0.561 114.51 0.267
FEF 25%-75% 0.402 0.395 58.98 0.541
PEFR 0.375 0.368 52.71 0.749
SVC 0.480 0.474 81.07 0.419
MWV 0.350 0.342 47.19 14.85

[Table/Fig-5]: Model summary of multiple regression analyses for PFT parameters.

Statistical test-Linear regression

(R2=0.350) revealed inferior model fits, with MV also displaying the
greatest prediction error (SEE=14.85), whilst SVC (R?=0.480) and
FEF25-75% (R2=0.402) showed intermediate explanatory capacity.
High F-values indicated that every model was statistically significant.

[Table/Fig-6] portrays regression analysis of PFT values for
anthropometric (independent) covariates like gender, age, height,
weight, and BMI. Anthropometric factors, specifically height, age,

Dependent Independent
variables variables B SE B t-value | p-value
PAQC 0.002 | 0.017 | 0.004 | 0.121 0.904
Gender -0.135 | 0.030 | -0.143 | -4.498 | <0.001*
Age 0.040 | 0.011 | 0.142 | 3.501 0.001*
Ve Height 0.030 | 0.011 | 0.712 | 2.799 | 0.005*
Weight 0.012 | 0.006 | 0.267 | 2.166 | 0.031*
BMI -0.053 | 0.023 | -0.439 | -2.263 | 0.024*
PAQC 0.00 | 0.015 | 0.000 | -0.003 | 0.998
Gender -0.102 | 0.025 | -0.126 | -4.041 | <0.001*
Age 0.044 | 0.009 | 0.182 | 4.588 | <0.001*
FEv Height 0.029 | 0.009 | 0.798 | 3.207 | 0.001*
Weight 0.008 | 0.005 | 0.206 | 1.714 0.087
BMI -0.051 | 0.020 | -0.492 | -2.592 | 0.010*
PAQC -0.057 | 0.029 | -0.072 | -1.931 0.054
Gender -0.091 | 0.051 | -0.065 | -1.787 | 0.075
250-75% Age 0.080 | 0.019 | 0.195 | 4.187 | <0.001*
of FEF Height 0.022 | 0.010 | 0.313 | 2.215 | 0.027*
Weight 0.019 | 0.018 | 0.301 | 1.030 0.303
BMI -0.026 | 0.040 | -0.148 | -.663 0.508
PAQC -0.092 | 0.041 | -0.086 | -2.275 | 0.023*
Gender -0.158 | 0.070 | -0.084 | -2.246 | 0.025*
Age 0.085 | 0.027 | 0.152 | 3.197 | 0.001*
PEFR
Height 0.022 | 0.014 | 0.231 | 1.593 0.112
Weight 0.046 | 0.025 | 0.545 | 1.834 0.067
BMI -0.095 | 0.055 | -0.390 | -1.735 | 0.083
PAQC 0.001 | 0.023 | 0.002 | 0.053 0.958
Gender -0.212 | 0.039 | -0.183 | -5.382 | <0.001*
Age 0.033 | 0.015 | 0.097 | 2.223 | 0.027*
sve Height 0.036 | 0.014 | 0.696 | 2.570 | 0.010*
Weight 0.014 | 0.008 | 0.237 | 1.794 0.073
BMI -0.060 | 0.031 | -0.404 | -1.966 | 0.050*
PAQC -0.404 | 0.805 | -0.019 | -0.502 | 0.616
Gender -2.693 | 1.396 | -0.073 | -1.929 | 0.054
W Age 1.557 | 0.527 | 0.144 | 2.955 | 0.003*
Height 1.010 | 0.498 | 0.614 | 2.027 | 0.043"
Weight 0.318 | 0.269 | 0.175 | 1.181 0.238
BMI -1.865 | 1.085 | -0.395 | -1.719 | 0.086

[Table/Fig-6]: Multiple linear regression analyses of PFT parameters with PAQC
and covariates.

Statistical test: Linear regression Analysis of Variance-ANOVA, *-significant p-values.
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and gender, have the greatest influence on pulmonary function
parameters. BMI consistently correlated negatively with lung function
indices such as FVC, FEV, and SVC. PAQ-C did not significantly
predict most outcomes, with the exception of PEFR, where a small
negative association was found. Overall height and age were the
strongest positive predictors across the models, while female
gender and higher BMI were associated with reduced pulmonary
function.

[Table/Fig-7] portrays Scatter diagram for Physical Activity level
(PAQ-C) and various pulmonary function values. It is visually clear
that no correlation exists between pulmonary funcions and Physical
activity levels.
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DISCUSSION

Using correlation and multiple linear regression models, the current
study investigated the association among children’s pulmonary
function measures, demographic characteristics, and physical
activity. While physical activity, as shown by the PAQ-C score,
demonstrated minimal predictive capacity and no statistically
significant correlation with pulmonary functions, the study showed
that age, height, and gender were the most reliable and significant
variables.

Lung function parameters like FVC, FEV, and SVC were
favourably correlated with age and height, which is in line with
most research. These results are consistent with growth and
development’s known impact on lung capacity. An increase in
height with age leads to children’s growing thoracic dimensions,
and muscular strength positively influences lung volumes and
respiratory functions [19]. Likewise, gender disparities were
noted, with female subjects exhibiting noticeably smaller lung
capacities than male subjects. This discrepancy has been linked
to changes in lung tissue growth, airway size, and hormonal
impacts during the embryonic phases [20].

Additionally, the study found a persistently unfavorable correlation
between BMI and lung function, specifically with regard to FVC,
FEV, and SVC. Dixon AE et al., state that because excess body fat
creates mechanical restrictions, a higher BMI has been associated
with decreased lung capacities and greater airway resistance [21].
This implies that even in children, being overweight or obese may
impair pulmonary mechanics.

Contrary to expectations, the PAQ-C’s measure of physical activity
did not significantly predict or affect the majority of lung function
outcomes, with the exception of PEFR, where a slight inverse
connection was discovered. There has been conflicting evidence in
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the past regarding this topic. While some studies have demonstrated
that physical activity performed by children are not sufficient to
change static lung volumes [22], others have pointed out that the
benefits might be more noticeable in dynamic measures of airflow
or exercise capacity than baseline pulmonary function if exercises
were performed at moderate or intense intensity for at least 30 to
60 minutes per day [23]. Contrary to children, in adolescents, it is
seen that Pulmonary functions have a moderate positive statistically
significant correlation with levels of physical activity, probably due
to their growth spurt, quick habituation to exercises, thus having
greater average lung capacity [24].

Itis proven, that there are benefits to lung indices when child engages
in exercise which makes them “gets out of breath or sweat” [25].
On the contrary, such activities that are lung focused like aerobic
exercises, dancing, cycling, running, yoga and pranayama, etc., are
not preferred by children now-a-days as they refer screen-time over
physical activity.

Children spend roughly six to seven hours a day in school, where they
participate in Physical Education (PE) classes that expose them to
activities like dancing, athletics, and mass physical therapy. The main
goal of incorporating these exercises into the curriculum is to reap
the many advantages that physical activity can offer. Furthermore,
there would be clear differences in the kids’ real involvement in PE
programs. Activity levels can range from engaging in moderate-to-
intense physical activity to engaging in entirely sedentary behaviour
[26]. This is consistent with our findings that youngsters engaging in
the maximum level of physical activity (between 4 to 4.99 on PAQ-C)
had the highest PFT values. Furthermore, it is difficult to tailor such
group activities according to the needs of individual children in
school. Additionally, duration, intensity as well as frequency of these
exercises may or may not be sufficient to bring permanent changes
in the pulmonary system [27].

The model summaries indicated moderate to strong explanatory
power for key pulmonary function parameters. FEV (0.566) and
FVC (0.546) had the greatest R? values, indicating that gender, age,
and height consistently explained a sizable amount of the variation
in lung function. Lower explanatory capability was demonstrated
by other outcomes, such as PEFR and MVV, which is in line with
research showing that a broader range of factors, such as effort
and ambient conditions, affect dynamic measures of airflow and
exercise tolerance [28].

These results highlight how crucial it is to take anthropometric
factors into account when evaluating children’s lung function.
Although physical activity is crucial for general health, factors like
growth and body composition may have a greater direct impact
on pulmonary function. Longitudinal designs and objective activity
monitoring should be used in future studies to better understand
causal linkages. Furthermore, given the increased prevalence of
childhood overweight and obesity worldwide, further research is
necessary to fully understand how obesity limits lung health.

In India, the total percentage of inactivity is as high as 21% as
calculated by Gulati A et al., [29]. Furthermore, frequent exercise
especially high-intensity exercise is crucial forimproving lung function
in children and adolescents. These findings highlight the necessity
of focused public health initiatives to promote physical activity
[30]. In addition the main reason for emphasizing improvement
in pulmonary functions at a younger age is because of its impact
in adulthood. If lung functions are poor during childhood, it will
probably be reflected when the child grows [31]. This knowledge
is enough to tailor the protocols of PE and exercises for children to
enhance pulmonary functions in childhood itself, thus securing lung
functions as ageing occurs [32].

Limitation(s)
The present cross-sectional study design and the study’s
dependence on self-reported measures may have contributed to
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the poor predictive value of physical activity in this investigation,
since they may have failed to account for cumulative or long-term
effects. Moreover, potential confounders like socioeconomic status,
family environment, or dietary habits which may affect pulmonary
functions and physical activity levels are not considered in the
analysis. Furthermore, the study period (August-October 2024)
includes seasonal variations that could affect both physical activity
patterns and respiratory functions. Finally, Stratified sampling and
blinding could be added to nullify any researcher bias.

CONCLUSION(S)

Age, height, and gender are key predictors of lung function in
children, while higher BMI is associated with reduced pulmonary
capacity. Physical activity showed minimal influence, suggesting
that growth and body composition are more critical factors in
respiratory health. Clinicians should consider these demographic
and anthropometric variables when assessing lung function and
designing interventions. Addressing obesity early may be essential
for preserving lung health and improving overall well-being in
paediatric populations. Maybe by directing proper and intense
physical activity, we could bring improvement in all the pulmonary
functions; however, the present level of physical activity is not
sufficient to bring any significant changes in pulmonary capacity
in school-going children.
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