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Abstract 
Background: Obesity is a major nutritional problem in the world and is a source of multiple co-morbid 

conditions in metabolic and cardiopulmonary disorders. It is recognized that obesity is associated with impaired lung 

function and is associated with increased morbidity and mortality. This study examines the relation between obesity and 

lung function using body mass index (BMI) as a measure of overall adiposity and the waist - hip ratio (WHR) as a 

measure of central adiposity. The study consisted of age matched young males in the age group of 18 to 25 years, 

assigned into three groups of 25 each – normal (BMI : 18.5 – 24.99), Overweight (BMI: ≥ 25.00 – 29.99) and Obese 

(BMI: ≥ 30.00). The anthropometric measurements including height, weight, waist and hip circumference, BMI, WHR 
and lung function estimates of peaked expiratory flow (PEF) and FEV1 were studied. Results of these parameters were 

compared among the three groups and statistically analysed. BMI was significantly higher in the overweight compared 

to normal subjects (p < 0.05). The other parameters compared, WHR, PEF, FEV1 did not show significant difference 

among the normal and overweight individuals. BMI, WHR were significantly higher and PEF, FEV1 were significantly 

lower in the obese compared to normal subjects (p < 0.05). BMI, WHR were significantly higher and PEF, FEV1 were 

significantly lower in the obese compared to overweight subjects (p < 0.05). There is a definite relation of BMI
 
and fat 

distribution on lung function. Increasing BMI and WHR have opposite effects on PEF and FEV1. (JPBS 2009;Volume 

22 No.2:17-20) 
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n recent days, obesity tops the nutritional problems in 

the world and is the source of multiple co-morbid 

conditions in metabolic and cardiopulmonary 
disorders.1,2 Overweight and obesity has a linkage of 

variety of endocrine, genetic and metabolic 

mechanisms. Studies have shown that people in Asian 

countries develop obesity related diseases at much 

lower BMI than western counterparts.3 Impaired lung 

function—in particular, low forced expiratory volume in 

1 s (FEV1) is associated with increased morbidity and 

mortality,4 and it is well recognized that obesity is 

associated with impairment of lung function.2, 5 Obesity 

can profoundly alter pulmonary function and diminish 

exercise capacity by its adverse effects on respiratory 
mechanics, resistance within the respiratory system, 

function of respiratory muscles, work and energy cost of 

breathing, control of breathing, and gas exchange. 
6
 It is 

the most common precipitating factor for obstructive 

sleep apnoea and is a requirement for the obesity 

hypoventilation syndrome, both of which are associated 

with substantial morbidity and increased mortality.1, 6, 7 

Those with excessive body weight tend to be 

chronically hypoventilated even though most of them 

have anatomically intact pulmonary structures. 
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Despite recent advances in pharmacotherapy of BPH, 

none of them attends the basic pathological process of 

the disease and surgery still remains the treatment of 
choice for complete cure. The spectrum of disease 

severity in BPH is matched by several treatment 

options. New medications and minimally invasive 

modalities offer a greater range of choices to the 

urologist and patient. This review focuses on the current 

trends and future prospects in drug therapy of BPH and 

on advances in surgical techniques. 

       Body mass index (BMI) has significant effect on all 

of the lung volumes.8 Studies have examined the 

relation between obesity and lung function using BMI 

as a measure of overall adiposity or the waist 
circumference (WC) and the waist - hip ratio (WHR) as 

a measure of central adiposity.9 Pulmonary function is 

altered in individuals suffering from class I and class 11 

obesity (designated ranges 30-34.9 kg/m2 and 35-39.9 

kg/m2 BMI respectively) and pulmonary function is 

influenced by waist circumference in men suffering 

from class I and class II abdominal obesity as measured 

by waist hip ratio (WHR).10 Changes in weight, body 

mass and waist circumference were all associated with 

changes in FEV1.
11 Not many studies are reported in 

Indian population. The aim of the current study was to 

examine the relation between BMI, central fat 
distribution (WHR) and the lung function (PEF and 

FEV1) in healthy young men. 

 

Methods 
       The study consisted of age matched young males in 

the age group of 18 to 25 years, assigned into three 
groups of 25 each – normal (BMI : 18.5 – 24.99), 

Overweight (BMI: ≥ 25.00 – 29.99) and Obese (BMI: ≥ 
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30.00). All subjects were free of cardiovascular disease 

(CVD), diabetes, cancer, respiratory diseases, smoking 

and any surgery / skeletal abnormality likely to affect 

lung functions. Subjects were recruited and examined 

from the student population of Sree Siddhartha Medical 

College, Tumkur. Subjects were screened for general 

physical health. The subjects’ history of diet, use of 

drugs, personal habits such as cigarette smoking was 

obtained through a questionnaire. The BMI was 

categorized as per the WHO (World Health 

Organization) recommendations. All subjects gave 

written consent to participate in the study. The study 

was conducted at Sree Siddhartha Medical College and 

Research Hospital, Tumkur, Karnataka and was 

approved by the Institutional Ethical Committee. There 

was no financial burden on the subjects. 

 

Table 1. Mean and Standard deviation of study parameters in the normal, overweight and obese subjects. 

 

 

 
N Mean SD 

95% Confidence Interval for Mean 

Lower Bound Upper Bound 

BMI 

Normal 25 23.8726533 .87404374 23.5268931 24.2184135 

Over Weight 25 26.6635561 1.79544874 25.7707005 27.5564118 

Obese 25 30.6629947 .50018994 30.3859987 30.9399906 

Total 75 26.4075095 2.98150517 25.6373050 27.1777140 

WHR 

Normal 25 .81959070 .029035220 .80810475 .83107665 

Over Weight 25 .83540511 .039058133 .81598196 .85482826 

Obese 25 .87500313 .017541778 .86528882 .88471745 

Total 75 .83818813 .037273428 .82855939 .84781688 

PEF 

Normal 25 487.52 34.066 474.04 500.99 

Over Weight 25 463.61 77.274 425.18 502.04 

Obese 25 368.33 60.016 335.10 401.57 

Total 75 450.55 74.045 431.42 469.68 

FEV1 

Normal 25 2.1430 .18432 2.0700 2.2159 

Over Weight 25 2.0572 .19106 1.9622 2.1522 

Obese 25 1.8293 .21336 1.7112 1.9475 

Total 75 2.0388 .22916 1.9796 2.0980 

 

Table  2. Comparison of study parameters between the normal, overweight and obese individual. 

 

Dependent Variable (I) GROUP (J) GROUP P-value 
95% Confidence Interval 

Lower Bound Upper Bound 

BMI 

Normal 
Over Weight .000 -3.5044589 -2.0773467 

Obese .000 -7.5454981 -6.0351846 

Over Weight 
Normal .000 2.0773467 3.5044589 

Obese .000 -4.8192521 -3.1796250 

Obese 
Normal .000 6.0351846 7.5454981 

Over Weight .000 3.1796250 4.8192521 

WHR 

Normal 
Over Weight .091 -.03424715 .00261833 

Obese .000 -.07491981 -.03590505 

Over Weight 
Normal .091 -.00261833 .03424715 

Obese .000 -.06077563 -.01842042 

Obese 
Normal .000 .03590505 .07491981 

Over Weight .000 .01842042 .06077563 

PEF 

Normal 
Over Weight .170 -10.53 58.35 

Obese .000 82.74 155.63 

Over Weight 
Normal .170 -58.35 10.53 

Obese .000 55.71 134.85 

Obese 
Normal .000 -155.63 -82.74 

Over Weight .000 -134.85 -55.71 

FEV1 

Normal 
Over Weight .151 -.0324 .2038 

Obese .000 .1886 .4386 

Over Weight 
Normal .151 -.2038 .0324 

Obese .001 .0922 .3636 

Obese 
Normal .000 -.4386 -.1886 

Over Weight .001 -.3636 -.0922 
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Anthropometric measurements 
       The anthropometric measurements included height, 

weight, waist and hip circumference. Subjects were 

measured in light clothing without shoes. Height and 

weight were both measured standing. Height was 

measured with a horizontal wall mounted scale to the 

last complete 0.1 cm and weight with a digital weighing 

scale to the last complete 0.1 kg. BMI (in kg/m2) was 

calculated for each subject. Waist and hip 

circumferences were measured with an insertion tape; 

hip circumference at the point of maximum 

circumference over the buttocks and waist 

circumference at the midpoint between the iliac crest 

and the lower ribs measured at the sides. The WHR was 

calculated as WC divided by hip circumference (both: in 

cm). 

 

Lung functions 
       After instruction and practice attempts, each subject 

performed
 
a minimum of 3 forced expiratory maneuvers 

to provide estimates of Peaked expiratory flow (PEF) 

and FEV1. PEF is the greatest flow velocity that can be 
obtained during a forced expiration starting from fully 

inflated lungs.  FEV1 is the volume of air expired in the 

first second of forced expiration and is influenced by 

lung volume and airflow obstruction. Tests were carried 

out standing and without nose clips between 10 am to 11 

am to maintain constancy of testing and to prevent any 

diurnal variation in bronchial tone. A PIKO-1 peak flow 

and FEV1 meter (Ferraris Respiratory Europe Ltd, 

Europe) was used, which was calibrated regularly using 

a precision syringe. PEF and FEV1 were recorded for the 

best test, which was defined in accordance with 
American Thoracic Society recommendations.12  

       Statistical Analysis: Results were expressed as 

Mean ± SD. Analysis of data to compare the study 

parameters (BMI, WHR, PEF and FEV1) in normal, 

overweight and obese subjects was done by one-way 

ANOVA. The statistical software - SPSS 11.0 was used 

for the data analysis and Microsoft word and Excel have 

been used to generate the tables. 

 

Results 

The study consisted of 75 age matched male subjects in 

18 – 25 years age group. Further subjects were divided 

into three groups of 25 each – normal (BMI : 18.5 – 

24.99), Overweight (BMI: ≥ 25.00 – 29.99) and Obese 
(BMI: ≥ 30.00). The physical parameters, mean height, 

mean weight, mean BMI, mean hip and waist 

circumference, mean WHR, mean PEF and Mean FEV1 

were compared among the different groups and 

statistically analyzed. Mean, standard deviation, 95 % 

confidence interval of the study parameters (BMI, 

WHR, PEF, FEV1) in the normal, overweight and obese 

individuals is shown in Table 1. BMI was significantly 

higher in the overweight compared to normal subjects (p 

< 0.001). The other parameters compared, WHR, PEF, 

FEV1 did not show significant difference among the 
normal and overweight individuals (Table 2). BMI, 

WHR were significantly increased and PEF, FEV1 were 

significantly lower in the overweight and obese when 

compared to normal subjects (p < 0.001) (Table 2).  

 

Discussion 
The researchers in this study, compared and analysed 

the BMI, WHR, PEF and FEV1 in the normal, 

overweight and obese groups. It was observed that there 

was a significant reduction in PEF and FEV1 in the 
obese group when compared to the normal and 

overweight.  Higher BMI is associated with both 

increased FM and muscle mass (i.e. FFM).9 With 

increasing obesity, fat deposition tends to occur 

centrally (both around the trunk and intraabdominally) 

in men; this pattern of central fat deposition is likely to 

influence lung function. The importance of central fat 

deposition may explain the more apparent effect of FM 

on lung function in the obese. The other finding, WHR 

showed significant inverse relations with the lung 

function (ie, PEF and FEV1). This signifies the 
importance of central adiposity and is consistent with 

the results of other population studies. 13, 14 The 

association of BMI, WHR with PEF and FEV1 is 

primarily restrictive lung function pattern, which could 

be the result of several mechanisms. Abdominal fat 

deposition may directly impede the descent of the 

diaphragm and fat deposition in the chest wall may 

diminish rib cage movement and thoracic compliance, 

both leading to restrictive respiration impairment. 15 

Other probable mechanisms include the possibility that 

abdominal fat deposition leads to a redistribution of 

blood to the thoracic compartment that reduces vital 
capacity.10 

       Reduction in PEF suggests the presence of 

peripheral air flow limitation / increased airway 

resistance in obese.16  Additionally, PEF significantly 

below normal in obese is due to adiposity that may be 

related to a greater degree of airway narrowing than 

would be expected on the basis of reduced lung volume 

alone. 

       There were no significant differences in PEF and 

FEV1 between the normal and overweight groups. This 

is because marked degrees of adiposity may be needed 
to have an effect on pulmonary function.17 

       This study is a cross-sectional study and precludes 

definitive causal inference about the relation of BMI and 

fat distribution to lung function. Increasing BMI and 

WHR have opposite effects on PEF and FEV1. It is 

important to understand the advantage of weight 

reduction which significantly slows the decline in lung 

function.11, 18 Adiposity variables (FM, FFM) were not 

directly measured in this study and other factors, 

particularly the loss of pulmonary elastic tissue, are 

equally important.  
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