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Abstract  

 

Background: Obesity is a complex, multi-factorial, chronic condition that is associated with mortality and significant 

morbidity and is prevalent worldwide. The aim of the study is to determine the effect of obesity on pulmonary function 

abnormality in young adults in our population. Method: A cross sectional study on 140 individuals, selected randomly 

from general population of Rajkot city was performed. A thorough history analysis (Height, Weight, BMI), Physical 

examinations Spirometry were done on all individuals after explaining the procedure and taking their consent. Parameters 

measured by the spirometer were FEV1, FVC, FEV1/FVC, PEFR, ERV, IC, EC, VC. Result & conclusion: It was 

observed that lung volumes decreased with statistically significant decreased ERV (0.66±0.09 L) & FVC (3.10±0.91) as 

the BMI increases (30-35Kg/m
2
). Negative correlation was found between BMI and ERV (-0.307) at higher BMI Values.  
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INTRODUCTION 
Obesity is a complex, multi-factorial, chronic 

condition that is associated with mortality and 

significant morbidity and is prevalent worldwide [10]. 

The prevalence of obesity is increasing to very rapid 

proportions at an alarming rate in both developed and 

under developed countries around the world [9]. An 

increase in the prevalence of obesity in young adults 

has been seen around the world [2]. Body mass index 

(BMI; in kg/m2) is widely used for the classification of 

overweight (BMI 25-30 kg/m2) and obesity (BMI > 30 

kg/m2) in men and women. BMI correlates reasonably 

well with laboratory-based measures of adiposity [4], 

and is extremely practical in most clinical settings for 

population studies. 

 

Multiple measures of adiposity showed a 

significant inverse relationship with both static lung 

volumes and spirometry. In adults, pulmonary function 

abnormalities are well reported complications of 

obesity; the most frequently reported abnormalities are 

decrease in lung volumes and expiratory flow rates [5, 

6]. 

 

Thus, the aim of the study is to determine the 

effect of obesity on pulmonary function abnormality in 

young adults in population of Rajkot city, Gujarat 

(India). 

MATERIAL AND METHODS 
Study was performed on 140 healthy, 

asymptomatic young individuals in the age group of 18 

to 24 yrs selected from community. Individuals doing 

regular exercise, having respiratory infections or any 

other respiratory diseases, smokers, hypertensive, or 

having any musculoskeletal deformities of chest or 

vertebral column were excluded from the study. 

 

The subjects, to be enrolled for the study, were 

informed about the study and procedure details and an 

informed consent was obtained. The subjects were all 

healthy asymptomatic. 

 

All participants provided information on age, 

personal habits (alcohol intake, tobacco consumption, 

type and level of physical exercise, drug ingestion, 

known pathological conditions), and family history. A 

detailed physical examination was conducted to exclude 

pulmonary diseases or cardiac diseases. Our study was 

reviewed and approved by the Institutional Ethics 

Committee. 

 

Anthropometric variables like height and 

weight were collected. Height was measured to the 

nearest of 0.1cm and weight was measured to the 

nearest of 0.1kg with of clothes and no shoes. Body 

mass index was calculated by Quetelet’s Index [3]. 
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Pulmonary functions were recorded on a 

computerized portable lung function unit SP-1. The 

recorded parameters were compared with the inbuilt 

pulmonary function norms for the Indian population 

depending upon the age, sex, height, and weight. 

Recording of static and dynamic pulmonary function 

tests was conducted on motivated young healthy 

volunteers in standing position [15]. 

 

These tests were recorded at noon before 

lunch, as expiratory flow rates are highest at noon. For 

each volunteer three satisfactory efforts were recorded 

according to the norms given by American Thoracic 

Society [1]. The essential parameters obtained were, 

tidal volume (VT), expiratory reserve volume (ERV), 

inspiratory capacity (IC), forced vital capacity (FVC), 

timed vital capacity (FEV1), maximum ventilator 

volume (MVV) and peak expiratory flow rate (PEFR). 

 

RESULT  
The effect of body mass index on ventilatory 

lung function tests were compared in control (BMI 18-

25Kg/m
2
), overweight (BMI 25-30 Kg/m

2
) and obese 

group (BMI > 35 Kg/m
2
) groups by the unpaired T test. 

Data were expressed as Mean±SD. Statistical 

significance was indicated by ‘P’ value <0.05. 

Correlation of ventilatory lung function tests with body 

mass index was done by using Pearson’s correlation 

coefficient test. The non-zero values of ‘r’ between -1 

to 0 indicate negative correlation.  

 

Table-1: Comparision of mean±sd values of anthropometric parameters of three groups of volunteers 

Parameters Control 

(18-25 Kg/m
2
) 

Overweight 

(25-30 Kg/m
2
) 

Obese 

(> 30 Kg/m
2
) 

Age (Years) 19±1.3 21.67 ± 2.17 22.47 ± 1.77 

Height (cm) 170.7 ± 7.18 167 ± 3.70 165.8 ± 4.45  

Weight (Kg) 60.50 ± 11.49 80 ± 5.7 84.43 ± 4.58 

BMI (Kg/m
2
) 20.65± 3.03 28.56 ± 2.27 32.81 ± 0.73 

 

Table-2: Comparision of mean±sd values of pulmonary function tests amongst the control, overweight and obese 

groups 

Parameters Control 

(18-25 Kg/m
2
) 

Overweight 

(25-30 Kg/m
2
) 

Obese 

(>30 Kg/m
2
) 

ERV (L) 1.045±0.49 0.74±0.064 0.66±0.096* (p=0.0167) 

IC(L) 3.32±0.17 3.14±0.34 3.11±0.35 

FVC(L) 3.67±0.41 3.71±0.32 3.10±0.51* (p=0.0437) 

FEV1/FVC 0.79 ± 0.022 0.81 ± 0.020 0.80± 0.02 

MVV(L/min) 121±32.16 122.2 ± 12.68 117.8±8.6 

PEFR(L/min) 428.6±66.15 426.2±98.68 439.7±63.48 

FEF25-75%(L/sec) 4.92 ± 0.14 4.95 ± 0.0089 4.98 ± 0.10 

*P value<0.05 

 

Table-3: Correlation of bmi and pulmonary function tests 

BMI ERV (L) IC(L) FVC(L) FEV1/FVC MVV(L/min) PEFR 

(L/min) 

FEF 25-

75% 

18-25 Kg/m2 0.4644 0.3128 0.1159 0.2504 0.1759 0.071 0.031 

25-30 Kg/m2 0.33 0.061 -0.183* 

(p=0.02) 

0.128 0.013 0.25 0.071 

> 30 Kg/m2 -0.307* 

(p=0.018) 

0.25 -0.35* 

(p=0.016) 

0.166 0.12 0.274 0.194 

*p value <0.05 

 

In this study we have made a correlation of 

BMI and pulmonary function tests by dividing subjects 

in three groups. Significant decrease in ERV and FVC 

was observed in obese group in comparison to control 

subjects. Many previous studies also observed that 

increased BMI is associated with decreased ERV, as 

seen in our study also [11]. 

 

DISCUSSION  
The present study demonstrated the 

relationship between pulmonary function and BMI in 

young males in age group 18-25 yrs. collected data 

were analysed by comparing BMI and their relationship 

with pulmonary functions in young individuals. 

 

In the present study it was observed that 

increase in Body Mass Index is associated with 

significant decrease in Expiratory Reserve Volume. 

Inverse relationship of BMI with FVC was observed in 

the present study. There was no significant correlation 

of BMI and IC, FEV1/FVC, MVV, PEFR and FEF25-

75%. 
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Richard L. Jones et al. also observed that 

increase in BMI is associated with decreased ERV [12] 

Many other studies have also noted that increased BMI 

have most dramatic reduction of ERV [7, 13].
 

Sahebjami H et al. also confirms decreased ERV with 

increased BMI [14]. Wannamethee et al. observed that 

BMI showed no significant correlation with FEV1 but 

was inversely correlated with FVC [16]. 

 

BMI is a global measure of body fat mass that 

includes both fat and lean mass. BMI does not measure 

differences in fat distribution. Body mass index has 

been proposed to analyse the effects of increased 

weight on pulmonary function tests, but its use is only 

valid for lung function indices where the contribution of 

fat and muscles are synergistic.  

 

The site of fat accumulation is crucial in 

determining the effect of obesity on respiratory system 

mechanics. BMI alone does not provide enough 

information about the body distribution of fat mass [6]. 

Mohan V. et al. also noted that Indians are considerably 

obese at low BMI [8]. So, the evaluation of the change 

in pulmonary function in overweight subjects should be 

done by estimating body fat percentage. 
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