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Abstract

Introduction: Overweight or obesity can cause dangerous health problem and impair quality of life due to the change in life-
styleandlack of physical activity the problem of obesity is increasing by fast rate in 21st century. Obesity is important risk factor

for diabetes, hypertension, atherosclerosis, cancer etc. it also cause disturbance in the respiratoryfunctions.

Methodology: The number of subject involved the study is 60. Based on BMI of individuals the subjects are divided into 3
groups. Each group with 20 subjects. Maximum inspiratory pressure, maximum expiratory pressure, forced vital capacity and

tidal volume are measured by using spirometer.

Result: The most common and consistent pulmonary function tests abnormality seen in obese individuals is a reduction
in maximum inspiratory pressure, maximum expiratory pressure, forced vital capacity and tidal volume. Increased effort
is needed to overcome respiratory system elasticity. Thus obese individuals need to do more respiratory work to maintain

appropriate levels of ventilation.

Conclusion: The alterations in respiratory muscle strength by obesity were evidenced in the parameters maximum inspi-
ratory pressure, maximum expiratory pressure, forced vital capacity and tidal volume, suggests that obesity affects to the
respiratory mechanics. Overload of fat on respiratory muscles and chest region require more pressure during respiration. It

may be prevented if active measure are taken to reduce weight by chance in lifestyle & food habits.

Keywords: BMI; Respiratory Muscle Strength; Maximum Inspiratory Pressure; Maximum Expiratory Pressure; Forced Vital

Capacity; Tidal Volume
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Introduction

Obesity is the most common metabolic disease world-
wide and its prevalence has been strongly increasing.obesity is
considered as significant risk factor for cardiovascular disease,
type 2 diabetes, rheumatoid arthritis and neoplasms, hypertension.
obesity is also associated with the development of respiratory
diseases such as a sleep apnea and hypoventilation syndrome.
obesity directly affects respiratory mechanisms at rest and during
exercise.obese individuals usually shows change in certain lung
volumes, respiratory compliance and ventilator behavior.dys-
pnoea is the limiting symptom usually experienced by these in-

dividuals.

Obesity is a chronic disease characterized by the exces-
sive accumulation of body fat that is harmful to the individuals.
Usually body fat above 25% in men and body fat above 30% in
women is considered to the obese.Therefore on the basis of this
definition, obesity should be determined by measuring body fat.
Unfortunately,measures of body composition are not univer-
sally and readily available in all clinical setting and therefore most
data on the effects of obesity on health rely on the relationship
of weight to height such as the BMI, which generally useful for de-

scribe different magnitudes ofobesity.

Overweight or obesity can cause dangerous health prob-
lem and impair quality oflife. Dueto changeinlifestyleandlack of
physicalactivity the problem of obesity is increasing by fast rate in
21st century. It causes disturbances in the respiratory functions.
The most consistently reported effect of obesity on lung function
is a reductioninthefunctionresidual capacity. Thereeffect reflects
ashiftinbalance of inflationary and deflationary pressures on the
lung due to the massload of adipose tissue around the ribcage and
abdomen and in the visceral cavity. There is exponentialrelation-
shipbetween BMIand functionalresidual capacity(FRC) witha re-

duction in FRC detectable even in overweight individuals.

In obesity the reduction in FRC may become so marked
that the FRC approach residual volumes. The reasons for the
reduction in total lung capacity (TLC) are not known but it is
probably due to mechanical effect of adipose tissue, since TLC is

increased by weightloss in both mild and morbidly obese subjects.

Deposition of fat in sub pleural space might directly
reduce lung volume by reducing the volume of the chest cavity, al-

though there is no direct evidence of any association between sub

pleural fat either body fat or lung volumes. Respiratory dysfunc-
tioninobeseindividuals mayoccurbecauseofalternationof there-
lationship between the lungs, chest wall and diaphragm. There by
causing respiratory mechanical damage and abnormalities in gas

exchanges.

The respiratory muscles in obese individual have been
characterized as insufficient and their endurance has also been
found to be lower. This inefficiency results from reduced chest
wall complaints smaller pulmonary volumes, greater metabolic
demand on the respiratory musculature and increases work re-
quiredfor breathing. Respiratory muscle strength is divided into
2 types. Inspiratory muscle strength: maximal inspiratory pres-
sureis most widelyused measure of respiratory muscle strength in
patients with suspected respiratory muscle weakness. The mea-
sured pressure is a composite of the pressure generated by the
inspiratory muscles and the elastic recoil pressure of the lungs and

chest wall.

Expiratory muscle strength: respiratory function im-
provementwillbeshown by increased maximum expiratory pres-
sure and improved cough airflow measures. Respiratory muscle
strength is responsible for respiratory mechanism. Expansion
during inspiration and recoiling during expiration is totally de-
pendsontherespiratory muscle strength. The respiratory muscle
strength was measured as maximum expiratory pressure from
forced vital capacity and maximum inspiratory pressure from
residual volume which are the pressure values produced during
forced expiration and deep inspiration respectively. Respiratory

muscles generate the pressure values produced drive ventilation.

World health organization in 2005 have estimated total
numbers of overweight were 937 million and obese adults were
396 million. By 2030, the number of overweight predicted to
be 1.35 billion and obese adults 573 million individuals without
adjusting for secular trends. If recent secular trends continue, the
numbers were projected to total 2.16 billion overweight and 1.12

billion obese individuals [1-8].
Aims of Study

The aim of study was to assess the impact of obesity on lung pa-

rameters for obese, overweight, normal female subjects
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Objectives

« To find out the maximum inspiratory pressure and maximum

expiratory pressure.
o Tofindoutthe tidal volume and forced vital capacity.
« Tofindout the inspiratory and expiratorymuscle strength.

Need for the Study

« The life style of society is changing from agricultural life to in-

dustriallife, where sedentaryactivities are increased.

« Eating habits, frequency and fat content of food has in-

creased. It increases the prevalence ofobesity.

o Surprisingly obesity is often neglected although it is associat-
ed with serious health consequences like type 2 diabetes, heart
and vascular diseases, cancer and respiratory dysfunction etc.
Complications of obesity on respiratory functions were studied

by manyresearches.

« Few studies are conducted in India on obesity and respiratory

muscle strength and also obtained controversial finding.

« So we are in the need to find out the relation between the obe-

sity and respiratory muscle strength in adults.

The alterations in respiratory muscle strengthbyobesity
were evidenced in the parameters maximum expiratory pressure
and maximum inspiratory pressure suggested that obesity affects
totherespiratory mechanics. Overload of fat on respiratory mus-
cle and chest region require more pressure during respiration. It
may be prevented if active measures are taken to reduce weight

by change in life style and food habits.-

Children with obesity demonstrated a reduction in
lung volume and capacity. Thus, anthropometric and body com-
position characteristics may be predictive factors for altered lung

function.

Distribution also did not influence respiratory muscle

strength.

Obesity places a significant on the respiratory system af-

fecting lung volumes, respiratory muscle functionwork of breath-

ingandventilator control. Mostmorbidity obese individual main-
tain eucapia. A group of morbidly obese individuals will develop
chronic daytime hypercapnia. Described as the obesity hypoven-
tilation syndrome.
Materials and Methodology
Materials Used

Spirometer
Study Design

Observational survey study

Study Setting

The study was conducted in cherraan’s institute of health

science, Coimbatore
Study Duration
The study was conducted for a period of 6 months.

Population AndSampling

60 subjects were selected by convenient sampling method.
Inclusion Criteria

Clinically healthy, wiiling, females, paramedical students.
Age between groups18- 22.

BMI greater than >30 were classified under obese, 25

-29.9 were classified over weightthen normal weightis 18.5- 24.9

Subjective who were specially their respective age were

specially selected
Exclusion Criteria

 Medical illness

eAnxious

o« Apprehensive and non cooperative students
« Hereditary aspect ofdisease

«Respiratory infections
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« Respiratory disease
«Hypertensive

« Musculoskeletal deformity
Procedure

The subjects were selected with age group between 18-
22 (obesity, over weight, normal weight) from cherraan’s institute
of health science for this study. The number of subject involved the
study is 60. Based on BMI of individuals the subjects are divided
into 3 groups.Each group with 20 subjects.

BMI greater than >30 were classified under obese, 25
-29.9 were classified over weight, then normal weight is 18.5- 24.9
Maximum inspiratory pressure, maximum expiratory pressure,
forced vital capacity and tidal volume are measured by using spi-
rometer. By using spirometry we measure the 4 values (maxi-
mum inspiratory pressure, maximum expiratory pressure, tidal

volume forced vital capacity)
Maximum inspiratory pressure :

To measure the maximum inspiratory pressure. sub-
jects should be in sitting position. The strength of the muscle
is measured by breath in, and asked to breathe out as long as
subject can and then suck hard on a mouthpiece for at least one
second. In this method the maximum inspiratory pressure can
be calculated.

Maximum expiratory pressure:

To measure the maximum expiratory pressure. subject
should be in sitting position. the strength of the muscle is mea-
sured by breath out and asked to breath in as deep as the subjects
can and followed by blow out as hard as subject can into a mouth
piece. In this method the maximum expiratory pressure can be

calculated.

Forced Vital Capacity

Forced expiratory volume is the volume of air which
can be expired forcefully in a given unit of time ( after a deep
inspiration ). It is also called timed vital capacity or forced expi-
ratory vital capacity (FVC). It is dynamic lung volume.

FEV1 = Volume of air expired forcefully in 1 second
FEV2 =volume of air expired forcefully in 2 second
FEV 3 = volume of air expired forcefully in 3 second
FVC =FEV1 +FEV 2+ FEV 3

Tidal Volume

Tidal volume is the volume of air breathed in and out of
lungs in a single normal quiet respiration. Tidal volume signifies

the normal depth of breathing.

Spirometry

It is one of the primary pulmonary function tests used
to check the health of the lungs and respiratory passage ways.
When a spirometry test is performed the subjects breathes
through a mechanical or electronic airflow sensor called a spi-

rometer.

Data Analysis
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The collected data was tabulated and analyzed by statis-
tical method.

Table 1: Comparison of Maximum Inspiratory Pressure Values in Obese, Over Weight, Normal
Weight Adult Female

Obese | Over Weight | Normal Weight

Maximum 650 730 1095

Inspiratory pressure

Graph 1
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Table 2: Comparison of Maximum Expiratory Pressure Values in Obese, Over Weight, Normal Weight
Adult Females

Obese Over Weight | Normal Weight

Maximum expiratory pres- | 840 915 940
sure

Graph 2
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Table 3: Comparison of Tidal Volume Values In Obese, Over Weight, Normal weight
Adult Females

Obese

Over Weight

Normal Weight

Tidal volume 265

365

480

Graph 3
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Table 4: Comparison of Forced Vital Capacity Values in Obese, Over Weight,Normal Weight Adult
Females
Obese | Over Weight | Normal Weight
Forced vital capacity | 4250 4500 4543.5
Graph 4
Forced vital capacity
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Results

The most common and consistent pulmonary func-
tion tests abnormality seen in obese individuals is a reduction in
maximum inspiratory pressure, maximum expiratory pressure,
forced vital capacity and tidal volume. Increased effort is needed
to overcome respiratory system elasticity. Thus, obese individuals
need to do more respiratory work to maintain appropriate levels of

ventilation.

Subjects were screened for obesity having BMI more
than 30 kg/m2 included in obese group. Subjects having BMI 25
to0 29.9 kg/m2 are included in over weight group. Subjectshaving
BMI 18.5t0 24.9 are included in normal groupdata collected from
3 group further statistical analysis was done of collected data of

three groups.

In the respiratory muscle strength parameters, mean
maximum inspiratory pressure, in obese group 650 ml, in over

weight group 730 ml, normal weight group 1095ml.

In maximum expiratory pressure, the mean valve of
obese group 840 ml, in over weight group 915 ml, in normal group
940 ml.

In tidal volume the mean valve of obese group 265ml,in

over weight group 365 ml, normal weight group 480 ml

In forced vital capacity the mean valve of obese group
4250 ml, in over weight group 4500ml, in normal weight group
4543.5 ml.

Maximum inspiratory pressure -normal weight >over
weight >obese. Maximum expiratory pressure -normal weight
>over weight >obese. Tidal volume -normal weight >over weight

>obese.

Forced vital capacity -normal weight >over weight >

obese.

Hence we concluded that maximum inspiratory pres-
sure, maximum expiratory pressure,tidal volume, forced vital ca-
pacityareincreasedinnormaladult female when compared to the

over weight and obese adult females.

Discussion

George Jung, et all reported decrement in the MEP and
MIP due to increment in BMI. According to their studies de-
creased respiratory muscle functions might be due to increased

elasticload by fat deposition around the chest region.

Srila Ghosh Chowdhurythe adiposity in relation with
BMI or hip circumference and waist circumference or waist hip
ratio leads to decrement in respiratory parameters. In our result
by Pearson analysis weak positive relation between WC, HC, and
W/H with MEP was existing. And moderate to intermediate posi-

tiverelation of MIP with these anthropometric parameters.

NoppawanC, et al, itprovidesinformationaboutthepul-
monary function and respiratory muscle strength in Thai obese
children. FVC, FEV1 & VC was more in obese group than non
obese group. Obese group was having more airway obstruction.
Moreover RMS and physical activity in both groups were same.
Magnani KL, et al. in their study shown no change in maximum
expiratory pressure & maximum inspiratory pressure with BMIL
In the obese population studied, the excess weight did not result in

impairment of respiratory muscle strength.

Measurement of maximum inspiratory and expiratory
pressures would help in identifying which obese individuals have

respiratoryimpairment.

Barbalho —moulin, et al respiratory muscle dysfunction
is the main cause of pulmonary complications after abdominal
surgery and because of this respiratory trainingisrecommended.
This study is informative for physical therapists and health profes-
sionals regarding the difficulties in using predictive respiratory
muscle strength formulas that do not take body mass into account.
Young, et al. (2003) suggested that the reduction of the ERV can
lead to the increase of areas of atelectasis, harming the ventilation/
perfusion mismatch and leading to arterial hypoxemia in those
individuals. Some authors have suggested that obesity may pro-
mote air trapping, which impairs adequate pulmonary ventilation

through the reduction of pulmonary volumes.

Teixeira, et al. 22 (2007) showed an increase in the re-
sidual volume (RV) associated with the reduction in the ERV in
obese subjects who had dyspnea complaints. Theauthorssuggest-
ed that the reduction in the ERV can be attributed to the obstruc-

tion of small airways and a consequent reduction in gas exchange.
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Ladosky, Botelho, and Albuquerquel2 (2001), compar-
ing a group of obese and non-obese patients, also suggested that
the reduction of the ERV may be a consequence of air trapping

caused by obesity and leading to areductionin the MVV.

In our study altered lung function in individual with
obesity is due to the excessive deposition of fat in thoracic ab-
dominal region, which alters the mobility of diaphragm muscles
thoracic expansion as well as lung compliance and strength,
leading to a rapid low amplitude breathing pattern with an in-

crease in respiratory work and areduction in maximum ventilator

y capacity.

Shift in the balance of inflationary and deflationary pres-
sureonthelungdue to the mass load of adipose tissue around the
rib cage and abdomen. Abdominal and thoracic fat are likely to
have direct effects on the downward movements of the diaphragm
and chest wall properties, while fat on the hips and thighs would be

unlikely to have any direct mechanical effect on the lungs.

Reductions in lung compliance may be the results of in-
creased pulmonary blood volume, closure of dependent airways,
resulting in small areas atelectasis or increased in the obese indi-
cating theairway caliber is reduced throughout the tidal breathing
cycle. That peripheral airway obstruction may be increased in the

obese.

Due to mechanical effect of the adipose tissue maxi-
mum inspiratory pressure, maximum expiratory pressure, tidal
volume and forced vital capacity are decreased in obese compared

tothe over weightand normal weightadult females.

Hence we conclude, that the normal adult female has
more effective respiratory muscle strength when compare to the

over weightand obeseadult females [9-15].

Conclusion

From the data presentation and analysis it is evident
that

In this study we concluded that the adult female with
obesity demonstrated a reduction of lung volumes and capacity.
Anthropometric and body composition characteristics may be

predictive factors for altered lung function.

And here by we conclude that respiratory muscle

strengthis increased in adult female with normal BML
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