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Abstract Background: Obesity is a chronic disease process characterized by excess fat accumulation in body leading to multiple
organ specific consequences. It affects people of all ages, gender, race and class. It affects multiple organs including the
respiratory system by various mechanisms. The lung function can be measured by spirometry which includes the FEV1,
FVC and FEV1/FVC ratio. Aim: To study the impact of obesity on the lung function in young healthy individuals
Material and Methods: Our study was conducted in Aarupadai Veedu Medical College and Hospital, Puducherry, for a
period of one year from 2015 to 2016. A total of 50 individuals who were between 18 — 25 years of age, overweight or
obese (BMI>25kg/m?, with no addictions/comorbid conditions. Individuals who had previous surgeries, TB/ infection
affecting lung function or on drugs affecting the lung function were excluded from the study. They underwent Spirometry
and data was collected. This was correlated with various parameters like gender, height, weight, BMI. HELIO spirometry
was used and SPSS software was used for statistical purposes. Results: In our study we found a significant reduction in
the FEV1, FVC values in individuals who were overweight to class III obesity. The mean of FEV1 and FVC reduced
proportionally to increase in BMI. The ratio of FEV1/FVC was normal or slightly raised proving that a restrictive pattern
of lung disease prevailed in overweight and obese patients. Conclusion: Obesity has a significant impact on the lung
function of an individual. Obese people are at an increased risk of reduced lung function. The reduction in BMI by
reducing weight can reduce the morbidity.
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classified according to its severity (mild, moderate or
severe) or the type of distribution of this fat (gynecoid or
android). Body fat content can be measured by several
methods like hydro densitometer, plethysmography, CT,
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INTRODUCTION

Obesity is defined as a disease process characterized by
excessive body fat accumulation with multiple organ
specific consequences'. Obesity affects people of all ages,
class and has reached epidemic proportions. In 2014,
more than approximately 1.9 billion adults aged 18 years
and older were overweight, of these 600 million were
obese’. There are several phenotypes of obesity’

MRI, DEXA scans and anthropometrically using BMI.
BMI is one of the most common and an easy method,
which is measured by dividing the weight (in kg) by
height (in meters) squared and the criteria applied are
universally accepted. WHO grades BMI as <18.5 — under
nourished, 18.5 — 24.9 — normal, 25 — 30 — over weight
and >30 — obese. Obesity is again graded as Class I :31 —
35, class II : 35 — 40, class MI1:>40*, Obesity affects all
systems of body and promotes metabolic and structural
changes to make an individual susceptible to
comorbidities. Obese and overweight people are at
increased risk of respiratory symptoms such as

breathlessness, particularly during exercise, even if they
have no obvious respiratory illness.”® Obesity has a direct
effect on respiratory well-being, since it can alter
respiratory physiology leading to abnormalities
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ventilation and perfusion relationship, work load on
respiratory muscles, pulmonary ventilation control and
chest wall compliance.”**The lung functions can be
measured by spirometry, which includes parameters like
FVC, FEVI1, and FEVI1/FVC. The effect of obesity
affects the lung function also. The values of FEV1, FVC
have an inverse relation with BMI making the FEV1/FVC
ratio normal or slightly raised. The other factors affecting
the spirometry values are age, height, weight, gender and
race. Many studies have been done to know the relation
between obesity and lung function test. The relations have
been done in young age or with persons of comorbidities
but not many have been done on overweight and obese
individuals with BMI as a measuring tool with spirometry
values. In our study we aim to measure the impact of
obesity on lung function in a healthy young individual.

MATERIALS AND METHODS

This is an observational cross sectional study conducted
at Aarupadai Veedu Medical College and Hospital,
Puducherry with a sample of 50 people who were obese
or overweight and did not have any other co morbidities.
Duration of study is lyear from 2015 to 2016

Inclusion Criteria: Healthy individuals with no

obese according to WHO criteria. Spirometry used was
HELIOS and statistical software was SPSS 21 software
for statistical analysis.

RESULTS

Our study was conducted with a sample size of 50
overweight and obese patients who underwent PFT. Out
of the 50, 32 (64%) were male and 18(36%) were female.
There were 29 patients who were overweight and 21
obese, who were further divided into class I, II and III
obese. The numbers of patients in class I, II and III
obesity were 9,10,2 in number respectively. The mean
height overall was 1.6604+0.0728, weight was
82.96+14.5138 and BMI was 82.96+14.5138. The BMI
for males was 30.2144.643 and females was
29.551+4.115. The pulmonary function tests were done
which showed a mean of 74.198+5.542 for FEV1, for
FVC was 72.302+6.224 and ratio of FEVI/FVC was
1.032+0.0346. The BMI were compared to FEV1, FVC
and FEV1/FVC and h and p values were calculated which
showed a significant result of p value <0.0001 proving
that the BMI had direct impact on the pulmonary function
tests.

respiratory symptoms, Age: 18 to 45 years, BMIL: >25 Table 1
kg/m2 BMI FEV1 FVC FEV1/FVC
. p s . Overweight 77.737%£1.722 76.231+1.161 1.029+0.039
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o g | & o p 1gk y’b yl : . ClassliObese  66.82¢1.455  64.51+1.373  1.035:0.007
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Figure 3: FEV1/FVC with BMI

From the table above we can find that as the BMI
increased the FEV1, FVC reduced proportionately while
the ratio was normal or slightly increased. The p value
was <0.0001 in all the parameters proving that there is a
strong correlation between BMI and PFT values. Our
study did not find any significant correlation between
ages, gender and BMI values with PFT parameters.

DISCUSSION

PFT is a simple procedure for the assessment of
pulmonary function in an individual. Obesity is defined as
accumulation of excess body fat in human body that leads
to increase in abnormal body mass'. BMI is the most
commonly used parameter internationally to calculate
adipose tissue as it uses the anthropometric data, like
weight and height, of the individual. Many studies have
been done comparing the pulmonary function test and
obesity, but not many have dwelled upon overweight and
obesity. Our study has compared the BMI values with
spirometric values in comparison also with age and
gender and tried to shed light on the impact of obesity on
PFT. In a study by Prajapati et al." it was concluded that
increase in BMI was associated with a increase in
abnormal PFT pattern. In our study it was observed that
there was a significant reduction in lung function values
of FEV1, FVC with normal or slightly increased
FEV1/FVC ratio. The reduction in mean FEV1 value as
seen in overweight to grade 3 obesity was in correlation
with studies conducted by Carey et al,“ Zerah et allz,
Thyagarajan et al", Steele et al'* and Canoy et al. In the
study conducted by Thyagarajan et al, there were 2191
men and 2543 women aged between 18-30 years and he
found that people with BMI of >26.4kg/m2 had a
reduction of 64ml in FEV1 in 10 years. In another study
by Carey et al'’, had a sample of 1543 men and 1848
women aged 18 — 73y in whom he observed that an
increase in 10 kg of weight had a decrease in FEV1 value
by 96ml in males and 51ml in females. In our study we
observed a reduction in FVC values in relation to
increasing BMI. Our studies are in concurrence with other
studies conducted by Thyagarajan ef al', Steele et al'*,

Canoy et al”, Saliman et al'°. In the study by
Thyagarajan et al", all the people with BMI >26kg/m2
had mean reduction of 185 ml in FVC indicating that
gained weight had a greater drop in FVC. Similarly Steele
et al'* found that central deposition seemed to be more
strongly related to the lung function in men and woman.
Other studies which is in concurrence are Sahebjami
Gartside et al”, who reported reduction in FEV1,FVC,
maximum inspiratory flow rate and low maximal volume
ventilation in obese subjects. They found a restrictive
pattern of lung disease. In another study conducted by
Lazarus et al.'® also proved that FEV1, FVC
anFEV1/FVC decreases with increases in overweight and
obese individuals. Similarly in a study conducted by
Biringet al." had observed reduction in FEV1/FVC ratio
and MEF (max. expiratory flow) which may be due to
decrease in total respiratory system compliance.
Devarshetty ef al”’ in their study concluded that obesity
had an impact on respiratory function even in younger
age group. This study was done exclusively on females.
Another study done by Thyagarajan et al> was a
longitudinal study on the effect of BMI, lung capacity and
age. He found that the age related decline in vital capacity
was higher in overweight and obese people. Our study did
not find any significant relation with age and gender as a
risk factor. Pakkala et al’' also found significant
reduction in FEV1, FVC and FEV1/FVC ratio between
obese and non-obese people in south India, as in our
study, it coincides with decreased spirometry values. A
restrictive pattern of lung function was found with
increasing BMI, possibly due to collapse of small airways
due to decreased lung volume because of obesity or may
be independently as described by Jones RL et. al™
Naimark and Cherniack ez a/*> have demonstrated a 2/3™
reduction in normal values in obese individuals, this is
because a decrease in lung compliance that may relate to
the increased pulmonary blood volume seen in obese
individuals.”> Another reason for decreased chest wall
compliance is associated with accumulation of fat in and
around ribs, diaphragm and the abdomen of people who
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are obese.”* Obesity may decrease the lung and chest wall
compliance owing to the increase in the weight of chest
wall and the higher position of diaphragm in thoracic
cavity resulting in a decrease in FEVI1, FVC and
FEV1/FVC ratio which subsequently leads to increase in
work of breathing. The central pattern of deposition of fat
on chest wall may impede the expansion and excursion of
rib cage through a direct loading effect and by altering
intercostal muscle function. From the above results we
conclude that BMI plays a major role in reducing lung
function and there is a significant impact of obesity on
pulmonary function proving weight loss or reducing BMI
could potentially decrease morbidity due to deteriorating
PFT.

LIMITATIONS

Our study was done on a small sample size of only 50
patients. BMI was the only indicator used for measuring
obesity and did not account for fat distribution in the
body. This study did not quantify the effect of different
pattern of fat distribution on spirometry in obesity. Only
spirometric values were used and no other PFT (DEXA
scan, helium dilution method) were used to recheck or
correlate the findings. Due to lack of further follow up
detailed correlation between PFT and Obesity could not
be obtained. Further studies with larger sample size are
warranted.

CONCLUSION

BMI has a significant impact on lung function. The more
obese or abnormal BMI there is reduction in lung
capacity.

IMPLICATIONS

Thus we can conclude that if we reduce BMI, by reducing
weight we can improve lung function.
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