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Abstract

Background: In medicine, obesity is considered as one of the health-threatening factors in the world, which is referred to as the
disease of the century. Many diseases, including pulmonary disease, are directly related to obesity and cause a significant percentage
of annual mortality.
Objectives: The purpose of this study was to investigate the effect of selected exercise training on pulmonary function indices of
inactive overweight and obese women.
Methods: This quasi-experimental study was performed on 26 obese and overweight women with the age range of 40 - 50 years and
a BMI of 30.16 ± 3.26 who met the inclusion criteria in the study. After purposeful selection and measurement of anthropometric
indices and pulmonary function, subjects were randomly assigned to two equal groups of control (n = 13) and experimental (n = 13).
During the sport exercise protocol, an intervention was performed for eight weeks, three sessions per week, and each session 50 to
60 minutes in the indoor courtyard. On the other hand, no intervention was performed on the control group. The data gathered
were then analyzed. To perform the intergroup comparison, correlated t-test was used and to compare the intergroup comparison
an independent sample t-test, at the significant level of P < 0.05, was used.
Results: The results showed that owing to the sport exercise there was a significant reduction in the experimental group regard-
ing body weight (P < 0.016), body mass index (P < 0.002), and waist to hip ratio (P < 0.001), while the subjects’ maximum oxygen
consumption (Vo2max) significantly increased (P < 0.001). In addition, comparing the two groups of study, the results of the inde-
pendent sample t-test revealed that TV (P = 0.001), FVC (P = 0.001), FEV1 (P = 0.041), FEV1/FVC (%) (P = 0.001), and FEF 25% - 75% (P =
0.001) in the experimental group showed a significant improvement compared to the control group.
Conclusions: Generally, it can be concluded that eight weeks of sport exercise program with weight loss has an effective role in
improving the pulmonary indices in obese and overweight women; therefore, continuous physical activity can improve the perfor-
mance of the pulmonary system.
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1. Background

Obesity is one of the serious medical issues, as the WHO
has identified obesity as a global epidemic and the disease
of the century. Obesity is one of the greatest health chal-
lenges in the world due to the growing trend of obesity and
weight gain (1). This phenomenon leads to an increased
risk of diseases such as metabolic syndrome, cardiovascu-
lar disease, respiratory disruption, and cancer (2). Obesity
is one of the epidemic and growing problems in Iran, and
national estimates shows that being overweight and obese
in the age group of 15 to 35 years are 22% and 16%, respec-
tively (3). There is a lot of evidence that obesity is associ-

ated with respiratory problems, as it has been shown that
the prevalence of respiratory problems in obese and over-
weight people is higher than that of normal people (4).
Furthermore, the body mass index is positively related to
the severity of respiratory problems (5). In animal stud-
ies, the association between obesity and pulmonary disor-
ders has been confirmed (6). The possible mechanism for
the correlation between being overweight or obese (BMI
> 26 kg/m2) and respiratory indices is that excessive ab-
dominal fat stores or the waist-to-hip ratio (WHR) adds to
the amount of pressure on the chest and reduces the res-
piratory dynamic capacities of FVC and FEF, which means
that during deep inhalation maneuvering, the diaphragm

Copyright © 2019, Jundishapur Journal of Chronic Disease Care. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in
noncommercial usages, provided the original work is properly cited.

http://jjchronic.com
http://dx.doi.org/10.5812/jjcdc.95526
https://crossmark.crossref.org/dialog/?doi=10.5812/jjcdc.95526&domain=pdf
https://orcid.org/0000-0002-0576-4099
https://orcid.org/0000-0003-0461-4686


Mehrabi Z et al.

muscle efficacy, and pulmonary compliance are limited (7).
Such structural modifications in the respiratory system are
likely to be associated with declines in forced expiratory
flow (FEF 25% - 75%) and forced vital capacity (FVC). Accord-
ingly, one of the most important indices of vital respiratory
function is FVC. In addition, one of the strongest ventila-
tion indices is forced expiratory volume in the first second
(FEV1), which indicates the volume of air that is vigorously
released from the lungs within one second after a com-
plete respiration. FVC and FEV1 are among the strongest
pulmonary function indicators that decline due to obesity
and sedentary lifestyle (8). Reduction in these indices may
indicate an increase in the strength or closure of the respi-
ratory tract (9). In his study, Jones examined the effect of
obesity and fat distribution on pulmonary function, and
concluded that body mass index, fat distribution, waist cir-
cumference, and shoulder to hip ratio had a significant
negative correlation with FVC and FEV1 (10). Mahajan et al.,
in their study of 200 obese and non-obese men, reported
that FVC and FEV1 were lower in obese subjects than non-
obese subjects (11).

Epidemiologic evidence reveals the effect of obesity on
decreasing changes in the depth of breath, the narrowing
of the airway, and the prevalence of asthmatic syndrome
(12). Based on the current research evidence, obesity is con-
sidered to be a health risk factor due to the connection with
metabolic and hormonal disruptions such as impaired
fat metabolism, cardiovascular diseases, and respiratory
diseases. The importance of physical activity in main-
taining and promoting health, in particular reduced obe-
sity, increased cardiovascular fitness and enhanced mus-
cle strength has been demonstrated, however, the effects
of these activities on respiratory testing are not well un-
derstood. Some studies have shown that continuous phys-
ical activity can improve lung function (13). Research has
shown that sport exercises have beneficial effects on tol-
erance, capacity, as well as ventilation efficacy and lung
function (13). Scientific evidence suggests that sport exer-
cise can be beneficial for strengthening the respiratory sys-
tem and improving the level of ventilation. Since most of
the research on the ventilation system in the medical field
has been conducted on the individuals with obstructive
diseases, and in the field of sport physiology, the contri-
bution of studies on the effect of physical activity on pul-
monary function is more likely to be allocated to athletes
and championship training programs, and a small propor-
tion of research associated within the women community.
In this regard, since middle-aged women make up a sig-
nificant percentage of the world’s population, their num-
ber is increasing, and their health needs require consid-
erable budgets, all countries have to inevitably take them
into consideration in their planning. In the same vein, in

this research, it was attempted to investigate the effects of
a selected sport exercise period on pulmonary function in-
dices of inactive obese and overweight women.

2. Objectives

This study aimed to investigate the effects of selected
exercise training on pulmonary function indices of inac-
tive obese and overweight women.

3. Methods

3.1. Subjects

The research method of the current study is semi ex-
perimental and research design is pre-test-post-test with
control group. The statistical population of this study
comprised all middle-aged women of Yasuj city who were
overweight and obese. Three weeks after the public call
announcement, 64 overweight and obese women volun-
teered to participate in the study. Among all volunteers, 26
participants with a range of 35 - 50 years, and the mean BMI
of 30.16 ± 3.26 kg/m2 by were selected through purpose-
ful sampling. Criteria for inclusion in the study consisted
of no smoking history, lack of cardiovascular and respira-
tory diseases (asthma, pulmonary tuberculosis), liver dis-
ease, renal disease, and lack of any physical and ortho-
pedic lesions that interfere with exercise, lack of muscu-
loskeletal problems, not regularly exercising within the
past six months and not using certain medications that dis-
rupt the exercise process. After preparation, the question-
naire for cooperation and personal information, physical
activity readiness questionnaire (PAR-Q), and consent form
were submitted to the participants. The participants were
fully acquainted with the objectives of this study and re-
ceived oral and written training in relation to the method
of work. After signing informed consent, volunteers were
randomly divided into two groups of exercise (n = 13) and
control (n = 13).

3.2. Measuring Anthropometric Indicators

Before starting the first session, anthropometric in-
dices of height (cm) and weight (kg) were taken using
height gauge and digital weight gauge (Seca, Germany).
The body mass index (kg/m2) and body fat percentage were
measured using the advanced body logic body fat analyzer
(Model 603, Korea). Resting heart rate and active heart
rate were measured by the Polar pulse meter (Sweden).
The participants’ maximum oxygen consumption (Vo2max)
was measured using Bruce’s oxygen consumption proto-
col attached on the treadmill labelling Technogym (made
in Italy), with a reliability of 0.96, so that the warm-up and
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the Bruce protocol were controlled by the device as a com-
prehensive training protocol; the results were recorded.

3.3. Spirometry Test

To measure respiratory indices, participants were first
asked to become familiar with the device, and then, each
subject was asked to practice with a spirometry device sev-
eral times.

The subject was asked to rest while sitting on a chair,
with a perfectly flat back and spine posture, thus, after a
few normal sucks and blows on the spirometer, the sub-
ject did an immediate and deep inhalation to the extent
that the lungs were completely filled with air and after-
ward, did a strong and maximal exhalation. In this ki-
netic maneuver, a FVC curve was obtained by which the
indices of FVC (L), FEV 1% (percent) TV, FEF 25% - 75% (liter
per second), FEV1/FVC% were measured. Each subject per-
formed this operation in three steps, the best of which was
calculated. Thus, to determine the indices mentioned, af-
ter a strong inhalation, an immediate exhalation was per-
formed at maximum intensity. In Table 1, the definitions of
pulmonary function indices are presented.

Table 1. Definition of Pulmonary Function Indices Measured in the Study

Index Definition of Index

TV Tidal volume

FVC Forced vital capacity

FEV1 Forced expiratory volume in the first second

FEF 25% - 75%, L/s Forced expiratory flow between 25 and 75 percent of vital
capacity

FEV1/FVC% Forced expiratory volume in the first second to forced
vital capacity ratio

3.4. Exercise Protocol

The exercise protocol consisted of eight weeks of mod-
erate intensity aerobic training with a treadmill, three ses-
sions a week and 60 minutes of training sessions, consist-
ing of 15 minutes of warming, 30 minutes of treadmill
walking at an intensity of 55% - 75% of maximum heart
rate, and at the end, 15 minutes of strain-breathing exer-
cises. The beginning of the training was at 60% of the
maximum heart rate in the first two weeks, and the grad-
ual increase in the intensity of exercise during the subse-
quent sessions comprised simple stepping (5% increase in
the heart rate up to 75% of the heart rate) in terms of slope
increase and treadmill speed. Exercise intensity was con-
trolled using a digital pulse meter (Polar model, Sweden).
The exercises were conducted under the supervision of an
instructor and sports expert in an indoor salon. In order to
implement the training program, the required strategies

for maintaining the health of the subjects were conducted
in accordance with the American College of Sport Medicine
(ACSM) (14).

3.5. Statistical Method

In this research, Kolmogorov-Smirnov statistical
method was used to determine the normality of the data,
and descriptive statistics (mean and standard deviation)
were used to describe the data.

Since the pre-test showed no significant difference be-
tween the groups in terms of different factors, paramet-
ric tests were used. The t-test was used to analyze the hy-
potheses for intra-group changes and independent t-test
was used for intergroup variations. The data obtained in
this study were analyzed at the significance level of P <
0.05 using SPSS software (version 21).

4. Results

Findings on anthropometric and pulmonary indices of
subjects are presented in Table 2. Analysis of data showed
that there is a significant difference between body mass in-
dex (P < 0.001), waist to hip ratio (P < 0.033), maximum
oxygen consumption (P < 0.001), TV (P = 0.001), FVC (P =
0.001), FEV1 (P = 0.041), FEV1/FVC (%) (P = 0.001), and FEF 25%
- 75% (P = 0.001) in the two groups at the end of the study.

The results of the correlated t-test showed that the
mean of all variables in the experimental group, after 8
weeks of selected sport exercise, was significantly reduced
compared to the pretest. Therefore, sport exercise has been
able to improve weight, fat percentage, body mass index,
maximum oxygen consumption, and pulmonary function
indices in obese and overweight women.

5. Discussion

In this study, the effects of eight weeks of selected
sport exercise on anthropometric and pulmonary func-
tion indices in obese and overweight women were evalu-
ated. These types of exercise significantly reduced body
weight, BMI, WHR, and improved Vo2max in overweight and
obese women compared to the pre-test in the experimen-
tal group. In addition, there was a significant difference
between other anthropometric variables in both experi-
mental and control groups. Similar research findings sug-
gest that visceral fat decreases significantly in the event of
weight loss following sport exercise, and can be a major fac-
tor in reducing the WHR.

Since WHR is a reliable index of visceral fat expression
in humans, a small reduction in body weight can be the
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Table 2. The Rate of Changes in the Anthropometric and Pulmonary Variables of Subjects in Different Stages of the Studya

Variable Pre-Test Post-Test P Intragroup P Intergroup

Weight, kg 0.001b

Control 73.66 ± 8.59 74.78 ± 7.68 0.327

Training 74.08 ± 9.53 71.74 ± 8.73 0.016c

BMI, kg/m2 0.001b

Control 30.31 ± 1.11 30.01 ± 1.05 0.389

Training 30.63 ± 1.45 28.82 ± 0.98 0.002c

WHR 0.033b

Control 97.92 ± 4.95 98.23 ± 5.64 0.165

Training 98.21 ± 5.32 96.37 ± 4.76 0.001c

VO2max , mL/kg.min 0.001b

Control 34.54 ± 2.11 34.01 ± 1.98 0.41

Training 35.24 ± 2.34 38.64 ± 2.67 0.001c

FVC 0.001b

Control 2.45 ± 0.276 2.46 ± 0.295 0.982

Training 2.46 ± 0.34 2.67 ± 0.21 0.028c

FEV1 0.041b

Control 2.33 ± 0.43 2.37 ± 0.24 0.438

Training 2.41 ± 0.59 2.81 ± 0.67 0.001c

FEV1/FVC, % 0.001b

Control 86.12 ± 11.16 85.23 ± 11.24 0.190

Training 85.53 ± 13.43 82.82 ± 9.87 0.021c

FEF 25% - 75%, L/s 0.001b

Control 2.58 ± 0.74 2.61 ± 0.81 0.183

Training 2.54 ± 0.65 2.84 ± 0.79 0.012c

TV 0.001b

Control 0.96 ± 0.36 0.97 ± 0.43 0.190

Training 0.97 ± 0.26 1.11 ± 0.33 0.001c

aValues are expressed as mean ± SD.
bIndicates the intergroup difference.
cdenotes the intra-group difference.

reason for this issue. One of the reasons for the reduc-
tion of visceral fat, due to the exercise, is increased visceral
adipocyte susceptibility to the stimulation of lipolysis,
which occurs in response to the released catecholamine’s
from exercise. According to the findings of the present
study, eight weeks of sport exercise showed a significant
increase in the pulmonary function indices. Similar stud-
ies have shown that obesity reduces lung volumes and ca-
pacities (15). The findings of this study showed that eight
weeks of exercise increased FVC significantly in non-obese
women; it also significantly increased FEV1 in overweight
and obese women. Therefore, the increase in FVC, follow-

ing the sport exercise in this study, may be attributed to
improvements in the development of respiratory muscles
and body fat loss in obese women. In the present study,
FEV1 in the subjects had a significant increase. It seems that
the adipose tissue around the chest, abdomen, and visceral
cavity increases chest loads and causes changes in lung vol-
umes, respiratory patterns, and airways. Therefore, weight
loss can reverse many changes in the pulmonary function
indices induced by obesity (16).

Abdominal fat deposits in obese people reduce the di-
aphragm workload relative to abdominal adipocyte with
weight gain on the chest wall, therefore, obese individu-
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als can’t have a good pulmonary function, as reported by
Hong et al. (17).

In different studies, there has been an inverse corre-
lation between pulmonary function and adipose tissue,
which suggests that as the adipose tissue of the body in-
creases, pulmonary function can’t be optimal, and hence
the normal pulmonary function is impaired. The findings
of the study by Koraddi et al., showed that the performance
of respiratory parameters measured in obese women and
men was significantly lower than non-obese subjects (18).

Sport exercise is the first line of treatment and the ob-
servation of special medical care is a convenient and in-
expensive device for tracking and treating metabolic dis-
eases (19, 20). Glycemic control, weight control, cardiovas-
cular fitness, and ultimately increased muscle strength are
the positive effects of exercise on health promotion (13).
Thus, in the treatment of respiratory diseases, in order to
maintain the existing pulmonary function and to remove
or reduce the respiratory problem, it is necessary to in-
crease the strength and tolerance of the respiratory system
(20). As a result, sport activities stimulate the organs to
provide oxygen to the body’s cells, this oxygen is supplied
through the bloodstream to the active muscles. Therefore,
in order to create this type of aerobic metabolism in the
cell, sport exercises should be performed at sub-maximal
level and long-term period.

Following aerobic exercises, valuable changes and
structural adaptations occur in the lungs and blood ves-
sels. In other words, by performing aerobic exercises, more
oxygen enters the lungs and more carbon dioxide is re-
leased from the lungs, thus, ultimately, oxygen transfer to
muscle cells improves (21).

The training program had an effective role in improv-
ing the FEV1, FVC, and PEF functional indices. One of the
mechanisms of the effect of exercise on improving lung
function is the improvement of respiratory muscles (22).

Shaw et al., showed that the combination of aerobic
training and special diaphragmatic exercises is more ef-
fective in improving FVC and FEV1. They stated that the
increase of these two variables could indicate a decrease
in airway obstruction, which results from an increase in
the effective breathing force due to the strengthening of
the elasticity of the main and ancillary intercostal muscle
fibers (23).

The findings of this study are consistent with the re-
sults of Afshunpour and Mehdizadeh on the effect of sport
exercise on pulmonary function indices in obese individ-
uals. Afshunpour et al., reported an increase and im-
provement in FEV1, %FEV1 following sport exercises in 30
to 50-year-old men with type 2 diabetes (24). The study of
Mehdizadeh et al., examined the effect of central resistance
exercises for 12 weeks on pulmonary function indices in

obese women with type 2 diabetes and showed that these
exercises significantly increase the pulmonary indices of
FVC and FEV1, which is consistent with the findings of this
research.

In the current study, aerobic exercise was performed
on the treadmill by inhalation from the nose and exhala-
tion from the mouth. The beneficial effect of breath-taking
from the nasal route compared to the breath-taking from
the oral route on increasing pulmonary volume has been
reported (25). Therefore, in the present study, the increas-
ing role of respiratory training, along with aerobic exer-
cises, may contribute to the improvement of pulmonary
function indices (26).

5.1. Conclusions

Based on the results of the research, the exercises pro-
vided in the present study can be effective therapeutic in-
terventions for overweight and obese women, since this
level of exercise, without manipulating the diet of the sub-
jects, leads to weight loss and obesity indicators that are
risk factors for recognized metabolic disease. Since reduc-
ing body fat, especially abdominal and breast fat in obese
people, can be effective in reducing pulmonary complica-
tions, sport exercise programs that can reduce body fat
are important therapeutic interventions to improve pul-
monary function; hence, overweight and obese individu-
als are recommended to follow long-term exercises as low-
cost, safe, and effective treatments, parallel with other clin-
ical trials, in order to prevent or treat lung complications.
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