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ABSTRACT (BMI > 30kg/m?). This study was carried out in the Department
of T.B and Chest Diseases at the Infections Disease Hospital,
Guntur, by using a computerized spirometer (Spiro-232, PK
Morgan limited).

Background and objectives: Obesity is a common health
problem all over the world and it is closely associated with
many diseases that cause disturbances in the lung function.
The objective of the present study was to assess the impact Results: On the comparison of the results, the subjects with
of increased body mass index (BMI) on the expiratory reserve a BMI of more than 30 kg/m? showed a decrease in ERV by

volume (ERV). 48.13%, than the normal subjects.
Materials and Methods: This study was conducted on 80 Conclusion: An increased BMI resulted in decreased expiratory
subjects of ages ranging from 25-40 years, of both the sexes. Of reserve volume and the changes were more marked in males

these, 40 were non-obese (BMI < 25 kg/m?) and 40 were obese than in the females.
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INTRODUCTION The objectives of the present study were 1) To compare the lung
Obesity is a chronic disease which is prevalent in both the function tests in the local population of obese and non-obese adults
developed and the developing countries, affecting children as and 2) To compare the severity of the impairment in the lung function
well as adults. As the standards of living are continuing to rise, between males and females.

weight gain and obesity are posing a growing threat to health in

countries all over the world [1]. More than 300 million people are MATERIALS AND METHODS

affected by obesity world wide [2]. and its prevalence is increasing This study was conducted in the Department of T.B and Chest
at a significant pace. These obese individuals are at an increased Diseases at the Infectious Disease Hospital, Guntur, Andhra
risk of morbidity and mortality from conditions such as diabetes, Pradesh, after getting an approval from the institutional ethics
heart disease, hypertension, sleep-disordered breathing and some committee (IEC), on 40 adult obese subjects (20 males and 20
forms of cancer [3]. females). Forty non-obese subjects (20 males and 20 females)

were taken as the controls. All the subjects who were considered
for the study were aged between 25-40 years and were non-
smokers, non-alcoholics and non-diabetics. Moreover, they were
not suffering from any cardiovascular or respiratory diseases. Thus,
all the subjects who were chosen for the study were obese but were
otherwise healthy. The BMI was calculated by using the formula -
BMI = Weight/ Height2, where the weight is in kilograms and height
is in meters. The subjects with a BMI of more than 30kg/m? were
included in our study under the obese group and subjects with a
BMI of less than 25kg/m? were included in the non-obese group. All

Obesity causes various effects on respiratory function in the form
of alteration in the respiratory mechanics, decreased respiratory
muscle strength, decrease in the pulmonary gas exchange,
a lower control of breathing and a limitation in the pulmonary
function tests [4]. These changes in the lung function tests are
due to the accumulation of adipose tissue in the abdominal
cavity and also over the chest wall, thus causing a decreased
displacement of the diaphragm, decreased lung and chest wall
compliance, increase in the elastic recoil and a decrease in the

lung volumes. the subjects were informed about the experimental protocol in their
Body fat deposition may also have a distinct impact on the local language and their consent was obtained. Physical parameters
ventilatory function and it is often described in two distinct such as height, weight, BMI, pulse, blood pressure and respiratory
patterns- a central pattern which is also called as the upper body rate were recorded. The instrument which was used for the study
pattern, which is usually seen in obese men and a peripheral or was a computerized spirometer (spiro-232. PK Morgan limited). The
lower body pattern which is seen in obese women. Importantly, expiratory reserve volume (ERV) was recorded in the sitting position
the central pattern of obesity is the more significant one [5]. by applying a nose clip.

The most frequently reported obesity related abnormalities are
reductions in the lung volumes and in the expiratory flow rate.[6] RESULTS

Some studies have shown a clear correlation between weight loss The data which was obtained from the 40 obese and 40 non-
and improvement in the lung function tests [7] [8]. A significant obese subjects was statistically analyzed. Initially, the mean and
improvement in the expiratory reserve volume (ERV) to up to standard deviations were calculated. The unpaired Students
54%, has been observed after weight loss [7]. t-test was used to test the statistical significance of the difference
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Non-obese Obese t-value p-value
Mean SD Mean SD
Age 31.4 +3.5358 31.85 +4.00992
BMI kg/m? 21.55 +1.2999 34.65 +2.0575
ERV in liters 1.1924 +0.2671 0.6185 +0.15709 11.71384 p < 0.001

[Table/Fig-1]: Comparison of the mean BMI and ERV in non-obese and obese subjects
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[Table/Fig-2]: Comparison of the mean ERV in non-obese and obese

male and female subjects

between the ERV of the non-obese and the obese groups.
When the results were compared, it was found that the mean
ERV in the obese group was lower than that in the non-obese
group (p <0.001). The mean ERV was decreased by 48.13% in
the obese group as compared to that in the non-obese group
[Table/Fig-11.The mean ERV in the obese males (n=20) was
decreased by 54.17% as compared to that in the non-obese
males (n=20), with a t value of 11.01 and (p < 0.001). The female
obese subjects showed a 37.4% decrease in the mean ERV, with
atvalue of 5.93 (p < 0.01) [Table/Fig-2].

DISCUSSION

The present study showed that there was a significant decrease
in the expiratory reserve volume in the obese group, whose BMI
was more than 30kg/m2. Zerah et al [9] (1993) found that with
an increase in the BMI, most of the lung volumes were changed
and the analysis of variance (ANOVA) showed highly significant
reductions in the functional residual capacity (FRC) and ERV.
The above study also confirmed that decreased ERV is the most
sensitive lung function test in obesity. The findings of the present
study are in consistence with the findings of Zerah et al (1993)
and other authors [4] [10] [11] [12] [13]. This reduction in ERV
can be attributed to a decrease in the mobility of the diaphragm
towards the abdomen during inspiration, which is caused by an
increased abdominal volume in the obese individuals [4]. Apart
from the reduced movement of the diaphragm as a cause for
decreased ERV, Ladosky et al (2001) suggested that the main
consequence of a burden on the chest wall which is caused by
increased adipose mass, is the reduction in its compliance, thus
making inspiration increasingly difficult and resulting in lower static
volumes and flows [14]. There is an increased intra-abdominal
pressure with an accumulation of fat in the abdominal cavity. This
raises the intra abdominal pressure due to the visceral obesity
and pushes the diaphragmatic muscle upwards, thus causing
a compression of the lung parenchyma, especially at the basal
region of the lung. Visceral fat produces the over-stretching of
diaphragm, thus leading to an elevation of the diaphragmatic
domes, which in turn causes a decreased efficiency of the
diaphragmatic muscle [15].

In this study, we found that the decreased ERV was more marked
in the obese males than in the obese females. This could be due
to a difference in the weight distribution in the obese males and
females. Males tend to deposit fat centrally, while in females, the
deposition is typically peripheral. Thus, the mechanical effect on
the diaphragm in men, impeding the expansion of the lungs during
inspiration, could justify their higher impairment of the ventilatory
function [16].

There were certain limitations in the present study, as the study
was a cross sectional assessment of the lung function at one time
point. So, it would be ideal to undertake a longitudinal study over a
period of time, to understand the progression of the deformity with
an increase in the BMI or the improvement in the lung functions with
a decrease in the BMI by using weight reduction measures.

CONCLUSIONS

Increased BMI causes a significant decrease in the ERV in obese
subjects as compared to that in the non-obese subjects and
these changes are more marked in obese males than in the
obese females.
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