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INTRODUCTION

There are many evidences have been reported that obesity 
is associated with reduced respiratory function and it may 
be due to mechanical effect of  obesity or inflammatory 
effect of  obesity or both1. Many studies have been reported 
that serum leptin level is increased in obese subjects 
compared with non-obese control subjects. Serum leptin 
concentration is positively correlated with body mass 
index (BMI) and body fat percentage2,3. Adipose tissues 
secrete many proinflammatory mediators such as leptin, 
interleukin-6 (IL-6), interleukin -12 (IL-12) and tumor 
necrosis factor alpha (TNF-α)4. Leptin is a 16kDa protein 

hormone and also known as “Ob gene” which is located 
on chromosome3. The main function of  leptin is regulation 
of  food intake and energy expenditure. Moreover, leptin is 
a proinflammatory mediator that promotes the release of  
other proinflammatory mediators and positively regulates 
the inflammatory process. Moreover, the presence of  
leptinreceptorsin human bronchial and alveolar epithelial 
cells, bronchial smooth muscle cells, and submucous 
bronchial membrane5 allow to assume that leptin takesa 
role in the regulation of  airway diameter, lung development 
and the pathogenesis of  respiratory diseases. The role of  
leptin in respiratory function has been studied in subjects 
with specific respiratory disease. However, there is a few 
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studies about the association of  serum leptin level and 
respiratory function parameter in healthy subjects.

Therefore, the present study measured and compared the 
respiratory function and serum leptin level in non-obese 
and obese Myanmar male adult subjects. Moreover, to 
explore the effect of  leptin as a systemic inflammation 
on respiratory function in obesity, the present study 
investigated the relationship of  anthropometric indices, 
respiratory function and serum leptin level in non-obese 
and obese male adult subjects.

MATERIALS AND METHODS

This was a community-based cross-sectional comparative 
study enrolled with hundred and one (30 non-obese, 71 
obese) male adult subjects of  age 18-45 years. All subjects 
gave written consent prior enrollment in this study. This 
study was approved by the Ethics and Research Committee 
of  the University of  Medicine, Magway.

Inclusion criteria
Apparently healthy subjects.

Exclusion criteria
Subjects with acute or chronic infections, being under any 
medication such as drugs affecting respiratory function 
and antioxidants, current smoker, current alcoholic and 
presence of  known respiratory diseases, chest wall or spinal 
deformity and any intra-abdominal abnormalities.

Anthropometric measurements
Body weight,height and waist circumference (WC) were 
measured by using a weighing machine which is corrected 
zero error before the start of  measurement and a measuring 
tape. Body mass index (BMI) was calculated by dividing the 
weight in kilograms by the square of  the height in meters 
(Kg/m2). According to the WHO classification, a BMI of  
18.5 – 24.9 Kg/m2 is non-obese and a BMI of  >30 Kg/m2 
is obese. In obese subjects, WC <90 cm were classified 
as generally obese subjects and ≥90 cm were classified as 
centrally obese subjects according to IDF, 2007.

Respiratory function test
Respiratory function parameters (FEV1, FVC, FEV1/FVC, 
PEF and FEF25-75%) were measured by using Spirobank II 
spirometer (910575, Medical International Research, Italy).

Measurement of serum leptin level
Blood samples were taken after overnight fasting and serum 
was separated by centrifugation method. Serum leptin 
levels were determined by Enzyme-Linked Immunosorbent 
Assay (Leptin immunoassay, DRG Instruments, Germany).

Statistical analysis
Data entry and analysis were done by SPSS software 
(Statistical package for Social Sciences) version 20 
(IBM, Armonk, New York, United States of  America). 
Respiratory function test values were described as 
mean±SD. Respiratory function test values were 
compared by using unpaired Student’s “t” test. Serum 
leptin levels were expressed as medium and interquartile 
range and compared by using Mann-Whitney “U” test. 
Pearson’s correlation was used to correlate between 
respiratory function and anthropometric data. Correlation 
between serum leptin level and respiratory function test 
values as well as anthropometric data were done by non-
parametric (Spearman’s rho) test. Significant level was 
set at p ≤ 0.05.

RESULTS

General characteristicsof  the subjects in non-obese group 
and obese group are summarized in Table 1. Table 2 
shows the percentage of  predicted value of  all respiratory 
function parameters of  non-obese group and obese group.
Median and interquartile range of  serum leptin level were 
significantly different between non-obese group and obese 
group as shown in Figure 1. The correlation between serum 
leptinlevel and anthropometric measurements such as BMI 

Figure 1: Comparison of serum leptin level in non-obese group (n=30) 
and obese group (n = 71). Solid line represents medium value of serum 
leptin level. *indicates significant difference at p <0.001. Comparison 
was done by Mann-Whitney “U” test

Table 1. Weight, Height, BMI and WC parameters 
of the subjects expressed in mean±SD
Variable Non-obese group(n=30) Obese Group(n=71)
Weight (Kg) 60.33±4.15  86.35±8.93
Height (m) 1.62±0.51  1.65±0.06
BMI (Kg/m2) 22.99±1.08  31.59±2.11
WC (cm) 75.27±4.08  96.08±3.35

BMI: Body mass index, WC: Waist circumference, SD: Standard deviation
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and WC is shown in Figure 2a and b. Table 3 shows the 
correlation between the percentage of  predicted value of  
all respiratory function parameters and anthropometric 
parameters. The negative correlation between respiratory 
function parameters and serum leptin level was shown in 
Table 4.

DISCUSSION

A total of  101 adult male subjects (30 non-obese subjects 
and 71 obese subjects) participated in the present 
study. As the individual gets older, respiratory function 
declines. Gender difference has also effect on respiratory 
function because of  difference in body fat distribution 
and hormonal factor6. Therefore, only young adult male 
subjects were recruited in the present study to avoid the 
influence of  age and gender on respiratory function as well 
as serum leptin level.

In the present study, respiratory function of  the study 
population was measured by Spirobank II spirometer 
(910575, Medical International Research, Italy). Spirometry 
is an invaluable screening test of  general respiratory health7. 

Figure 2: (a) Correlation between serum leptin level and BMI. (b) Correlation between serum leptin level and WC. ρ: Spearman’s rho correlation 
coefficient, n : Total number of subjects, Correlation was done by using non-parametric test (Spearman’s rho test).

ba

Table 2. Comparison of respiratory function 
parameters (FEV1, FVC, FEV1/FVC, PEF, FEF25-75%) 
between groups expressed in mean±SD
Variable Non-obese Group

(n=30)
Obese Group

(n=71)
Respiratory 
Function Parameters
(Pred %)

FEV1
FVC
FEV1/FVC
PEF
FEF25-75%

76.57±3.70
70.60±3.43
115.13±4.44
81.40±3.83
93.80±11.04 

73.55±5.09*
66.99±5.19*
111.37±1.89*
75.24±8.86*
88.11±7.02* 

Statistical analysis was done by unpaired Student’s “t” test. P<0.05 was considered 
significant. FEV1: Forced expiratory volume in first second, FVC: Forced vital 
capacity, FEV1/FVC: Ratio of forced expiratory volume in first second and forced 
vital capacity, PEF: Peak expiratory flow, FEF25‑75%: Average forced expiratory flow 
between 25% and 75% of FVC, Pred%: Percentage of predicted value SD: Standard 
deviation,* indicates significant difference at P<0.05 between non‑obese group and 
obese group. 

Table 3. Correlation between BMI and WC with 
percentage of predicted value of respiratory 
function parameters
Parameters r p
Correlation with BMI

FEV1
FVC
FEV1/FVC
PEF
FEF 25-75%

Correlation with WC
FEV1
FVC
FEV1/FVC
PEF
FEF25-75%

-0.27
-0.32
-0.48
-0.27
-0.26

-0.29
-0.41
-0.43
-0.32
-0.24

<0.05
<0.001
<0.001
<0.05
<0.05

<0.05
<0.001
<0.001
<0.05
<0.05

BMI: Body mass index, WC: Waist circumference, FEV1: Forced expiratory volume in 
first second, FVC: Forced vital capacity, FEV1/FVC: Ratio of forced expiratory volume 
in first second and forced vital capacity, PEF: Peak expiratory flow, FEF25‑75%: Average 
forced expiratory flow between 25% and 75% of FVC, r: Pearson’s correlation 
coefficient

Table 4. Correlation between serum leptin level 
and percentage of predicted value of respiratory 
function parameters
Parameters ρ p
Correlation with serum leptin levels

FEV1
FVC
FEV1/FVC
PEF
FEF25-75%

-0.130
-0.232*

-0.3*
-0.401**
-0.931*

0.197
<0.05
<0.05

<0.001
<0.05

FEV1: Forced expiratory volume in first second, FVC: Forced vital capacity, FEV1/FVC: 
Ratio of forced expiratory volume in first second and forced vital capacity, PEF: Peak 
expiratory flow, FEF25‑75%: Average forced expiratory flow between 25% and 75% of 
FVC, ρ: Spearman’s rho correlation coefficient
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According to ATS/ERS guidelines, the same protocol 
was applied exactly to all subjects of  this study to obtain 
accurate and precise measurement of  FVC9. The observed 
values were converted to the percentage of  the predicted 
values to avoid the confounding effects of  age, height and 
ethnic group.

After analyzing the data, we found that there was a 
significant decreased in respiratory function parameters 
(FEV1, FVC, FEV1/FVC, PEF and FEF25-75%) 
of  obese subjects (n = 71) compared to non-obese 
adult male subjects (n = 30) (p < 0.05).However, the 
percentages of  predicted values of  respiratory function 
parameters of  nonobese and obese subjects were normal 
according to Global Initiative for Chronic Obstructive 
Lung Disease (2017) classification. The results of  
the present study are same with previous study done 
by Sugerman et al., 1997, and Durgesh et al. 20138,9. 
According to the study of  Naimark and Cherinak, the 
increased adiposity around ribs, diaphragm and abdomen 
leads to limited movement of  ribs, decreased total 
thoracic and pulmonary volume causing reduction in 
chest wall compliance and preventing full excursion of  
the diaphragm. It adversely affects chest wall mechanics 
and causes a decrease in total respiratory compliance10. 
It might be the cause of  decreased respiratory function 
in obese subjects compared with non-obese subjects in 
the present study.

In the present study, there was a significant negative 
correlation between BMI and respiratory functions such 
as FEV1, FVC, FEV1/FVC, PEF and FEF25-75%. These 
findings agree the results of  previous studies done by 
Saxena et al., (2009);Soundariya&Neelambikai, (2013) and 
Shenoy&Jagadamba, (2016)11,12,13. Waist circumference was 
also significantly and negatively correlated with respiratory 
functions such as FEV1, FVC, FEV1/FVC, PEF and 
FEF25-75% in the present study. This finding of  the present 
study was in line with studies of  Saxena et al.,(2009); 
Soundariya&Neelambikai (2013) and Shenoy&Jagadamba 
(2016) which reported that there was negative correlation 
between WC and respiratory functions11,12,13. It was also 
noted that 1 cm increase in WC was associated with a 
10 mL reduction in FVC and 4 mL reductionin FEV1 on 
observed value of  the present study.

Since obesity is a chronic low-grade systemic inflammatory 
disease, another additional possible cause of  respiratory 
function decline in obesity may be systemic inflammation14. 
Zaw et al., 2018 also reported that systemic low-grade 
inflammation due to obesity affect the respiratory function 
in obesity15. Subcutaneous adipose tissue and visceral 
adipose tissues secrete many inflammatory mediators such 
as leptin, TNF-α and IL-64. Leptin is a protein hormone 

and contains 167 amino acids. It is produced by the 
adipose tissue mainly by the white adipose tissue. It has an 
important role in inflammatory responses because leptin 
is a proinflammatory mediator.Loffreda et al., reported 
that leptin have an important role in upregulating the 
inflammatory system.

The present study also reportedthat serum leptin level was 
significantly higher in the obese group [5.8(3.5-9.1) ng/mL] 
than non-obese group [1.9(1.1-3.1) ng/mL, p <0.001].The 
present study also showed a significant positive correlation 
between serum leptinlevel and BMI (ρ = 0.519, n = 101, 
p < 0.001) as well as WC (ρ = 0.547, n = 101, p < 0.001).This 
result is similar to that observed by previous studies16,17,18.

In the present study, there was a significant negative 
correlation between percentage of  predicted value of  
respiratory functions (FVC, FEV1/FVC, PEF and FEF25-75%) 
and serum leptin level in study population (Table-4).
according to the study done by Meire and Gressner (2004), 
leptin promotes the release of  proinflammatory cytokines 
such as IL-6, IL-1 and TNFα from macrophages19. Schols 
et al., also reported that leptin is a potent inflammatory 
promoter and it may exacerbate existing systemic and 
lung inflammation which may cause reduced respiratory 
function20.

Among the respiratory function parameters,FEF25-75%; the 
predictor of  small airway function was strongest correlation 
with serum leptin level (Spearman’s rho correlation 
coefficient ρ = 0.93, p < 0.05). In animal studies, expression 
of  leptinreceptor has been described in bronchial epithelial 
cells, alveolar macrophages and tracheal smooth muscle21,22.
An in vitro study done by Bruno et al.(2009) investigated 
the presence of  leptin and its receptor on human bronchial 
epithelial cellsof  subjects with mild, uncontrolled, untreated 
asthma and reported that severe asthma was associated 
with a reduced expression of  leptin and its receptor. 
Accordingly, the evidence of  leptinreceptors expression 
in human lung tissue together with local leptin production 
supports the concept that leptin may play a role in the 
regulation ofairway diameter23. Obesity is commomly 
interpreted as evidence of  leptin resistance since leptin 
regulate food intake and body weight. Thus, strongest 
negative correlation of  FEF 25-75%, the predictor of  small 
airway function and systemic serum leptin level in present 
study indicated that leptin might contribute to regulation 
of  airway diameter as leptin resistance state.

CONCLUSION

In the present study, there were significant decreases of  all 
respiratory function parameters in obese group compared 
with non-obese group. Moreover, serum leptin level was 
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significantly higher in the obese group than non-obese 
group. There was also a significant negative correlation 
between serum leptin level and respiratory function 
parameters especially FEF25-75%., Therefore, it can be 
concluded that obesity –induced hyperleptinemiamay result 
in leptin resistance and leading to small air way function 
decline.
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