
INTRODUCTION

World Health Organization (1989) has defined Adolescence as the period between 10
and 19 years during which they undergo drastic changes in physiological, psychological and
social development. This period is also a time of preparation for undertaking greater
responsibilities and a time to ensure healthy all-round development (WHO, 1997).

Gender is a social construct which encompasses cultural norms, roles and behaviors
shaped by relations among women and men and among girls and boys (Krieger, 2003). Both
gender and sex are tightly intertwined and the cultural and behavioral specific exposure of
boys and girls clarifies the gendered exposure differences in, coexposures, exposure or
activity patterns.Although the goal of ameliorating gender inequality and empowering women
is one of the eight Millennium Development Goals yet gender discrimination still persists in
India.

The rapid transition in the environmental, social and economic development of India has
however not changed the cultural upbringing of children based on gender and hence still
remains to be male centered. According to Desai (1995) gender norms not only dictate male
and female roles in the family and in society but also their participation in physical activity
thereby pronouncing short-term and long-term health implications which differ for boys and
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ABSTRACT
Due to the inequality between boys and girls in terms of both gender roles and social
expectations, the present study aimed to assess the lung function with respect to gender
among 442 school going children from rural and urban schools in Puducherry. Anthropometric
measurements (height, weight and chest circumference) and lung function (peak expiratory
flow rate and pulse oximetry) were measured and data analyzed using SPSS software 18.0
version. Result showed higher risk among girls which may be due to both psychosocial and
cultural factors inaddition to the difference in sex hormones.
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girls. As children get older, their activities become more gender stereotyped due to the
principles of the parents on gender roles. Girl children are restricted from spending more
time in outdoor activities when compared to boys. Adolescent girls are expected to take on
the responsibility of adulthood in response to social pressures by involving in household
chores rather than outdoor play activities. Hence, gender plays a key role in the incidence,
susceptibility and severity of several lung diseases(Michelle et al., 2007).

Adolescent boys and girls develop at different rates and are also treated differently
(WHO, 1999). The right degree of support and opportunities given to them irrespective of
the gender would help in the promotion of Adolescent Health in India (Government of India,
1995).

Minor and major ailments like respiratory illness, aches, fatigue and the like among
school going children are a major public health concern because of its adverse effects on the
normal growth and development. For a healthy and economically productive future generation,
early detection and control of the morbidity patterns and nutritional status is imperative.
Lung function test (LFT) is a series of breathing tests that measure the lung function which
addresses the crucial functioning of breathing and respiring.

Only few sporadic studies on lung function have been carried out in Puducherry among
school going boys and girls of 10-14years.Hence the present study was carried out to assess
the lung function of school going children (10-14years) with respect to gender and nutritional
status.

Scope of the Study :
The study provides an insight into the lung function of the adolescent boys and girls.

The difference in PEFR values observed between boys and girls would be an eye opener to
the society and clinicians in understanding the poor respiratory health status of adolescents
(10-14 years) in Puducherry.

Objectives :
The present study was an attempt to unravel the association of lung function with

respect to gender and nutritional status among school going children.

METHODOLOGY
This research partly funded by the ICSSR (Indian Council of Social Science and

Research) is a school based cross sectional study consisting of school going children in the
age group of 10-14years. Lung function was carried out from January 2015 to June 2015.
The research is approved by the Institutional Review Ethical Committee. Permission was
obtained from the Directorate of Education to carry out the research in selected urban and
rural schools of Puducherry. After explaining the purpose and intention of the studyto the
school authorities and school children in the vernacular language, a total of 442 school going
children were selected by stratified random sampling method based on their willingness to
participate in the research.The inclusion criteria for picking the sample was school going
children in the age group of 10-14years from both the sexes residing in both rural and urban
regions of Puducherry. A written and oral consent was obtained from the selected subjects
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as well as from their parents. The exclusion criteria were children less than 10 years and
above 14 years and also children with chronic diseases such as heart disease etc.

The data pertaining to the socio-demographic, dietary and lifestyle pattern were elicited
using an interview schedule. Anthropometric measurements such as height, weight and chest
circumference were taken using prescribed standard tools. A brief description of the methods
and measurements is presented below.

Standing height was measured in centimeters (to the nearest 0.1cms) on barefoot using
a portable stadiometer.

Using a weighing scale, the body weight was recorded (to the nearest 0.1kg) without
footwear and with minimal clothing.

A non-stretchable flexible measuring tape was used to measure the chest circumference
at the level of the nipple.

The lung function parameters were recorded using peak flow meter and pulse oximeter.
Mini Wright’s peak flow meter was used to measure the peak expiratory flow rate.
Pulse oximeter which is a simple non-invasive device was used to record the oxygen

saturation in blood and the pulse rate.
After demonstrating the procedure to the selected subjects in the local language, each

child was made to blow 3 times into a standard Mini Wright peak flow meter in a standing
position without nose clip. The highest value was recorded.

Data was analyzed using SPSS software24.0 version. Odds ratio (OR) was used to
find the risk factor associated with gender, nutritional status and lung function parameters.

RESULTSAND DISCUSSION
The results are discussed with gender and nutritional status as independent variables

and peak expiratory rate, oxygen saturation and pulse rate as dependent variables.
Table 1 shows that out of a total of 442 school going children (10 to 14 years) who were

studied, 180 (40.7%) were boys and 262 (59.3%) were girls.

Table 1 : Gender distribution of the sample
Boys (N=180) Girls (N=262) Total (N=442)

Age in years
No % No % No %

10 -14 180 40.7 262 59.3 442 100

Table 2 shows the distribution of the selected sample based on age and anthropometric
measurements.

Table 2 shows that the mean age of both girls and boys were almost the same but
differences were seen in their anthropometric measurements such as height, weight and
chest circumference owing to the growth spurt in girls. The mean age of girls and boys were
12.23 ±1.95 and 12.26±1.05, respectively. Girls were found to be taller (by 2.5 cms) and
heavier (by 2 kgs) than the boys. A greater physical growth in chest circumference (difference
of 12.61 cms) was also seen in girls. Early puberty in girls has been associated with the
increase in height and weight of girls when compared to the boys. The observations of the
present study were in tune with the observations of Sudha et al. (2012) in South Indian
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children aged 6 to 10 years.
Table 3 depicts the mean lung function parameters of the sample based on sex. Gender

variation with higher mean PEFR values was observed in the boys. These finding were in
conformity with an earlier study  reported by Srinivas (2013) in the children of Karaikal (6-12
years). A low oxygen saturation in the blood together with high pulse rate is associated with
the low PEFR values in girls’ inspite of having a normal nutritional status. In this study an
increase in age, height and weight did not show a corresponding increase in PEFR values
unlike other studies. According to PALS (Paediatric Advanced Life Support) guidelines,
2015, oxygen saturation of <92% indicates a respiratory disease or cyanotic heart disease.
PEFR values of children of Puducherry are lesser than those of other south Indian, north
Indian (Harikumaran et al., 1997) and western Children (Chowgule et al., 1995). Strong
parental restriction of girls’ exposure to outdoor activities and exercise patterns due to
conservative nature and safety reasons may also contribute to poor lung health in girls.Oftedal
et al. (2008) found lifetime residential nitrogen dioxide (NO

2
) and particulate matter < 2.5

m and < 10 m in aerodynamic diameter to be more strongly associated with lower PEF
among 9 and 10 year old girls than boys in Norway.Peters et al. (1999) found gender
differences in outdoor and play activities, and inferred sex differences in growth rates,
hormonal factors, and respiratory mechanisms to be more strongly inversely associated with
lung function among girls than among boys.

Table 2 : Mean values of age, height, weight and chest circumference according to sex
Sr.
No.

Age and anthropometric
measurements

Girls Boys Difference Odds Ratio
(OR)

1. Age (years) 12.23±1.95 12.26±1.05 0.03±0.90 -

2. Height ( cms) 149.5±10.3 147±8.5 2.5±1.8 0.98

3. Weight (Kg) 40.32±10.8 38.32±9.0 2.0±1.8 0.98

4. Chest circumference (cms) 59.47±20.66 46.86±20.76 12.61±0.16 0.97

Table 3 : Mean lung function parameters of the sample based on sex
Sex PEFR (L/min) Oxygen saturation % Pulse rate (Beats/min)

Girls 238.78±66.54 90.45±12.7 94.9±9.27

Boys 247.06±67.56 94.38±12.50 92.22±15.2

Conclusion :
The present study revealed respiratory problems among school going children (10-14

years) in Puducherry. When compared to boys, the lung function of girls were found to be
low although their physical health in terms of anthropometric measurements like height,
weight and chest circumference were normal. PEFR values were higher in boys than in
girls.However, the PEFR values of both boys and girls were much lower than the predicted
PEFR values for height. A low oxygen saturation and high pulse rate were also recorded
among the children. Hence, besides biological differences in gender, psychosocial and cultural
factors too play a key role in the respiratory health of girls.Adolescent girls are expected to
take on the responsibility of household chores at a younger age and/ restricted from outdoor
activities. Indoor nitrogen dioxide and particulate matter (< 2.5 m and >10 m) together
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with less outdoor activity could be the reason for lower respiratory function among girls than
boys.Strong culture based gender discrimination and conservative eye of parents in girl child
inhibit the normal developmental opportunities.
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