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Abstract
This review tries to discuss the researches that are related to pulmonary function in obesity, its mechanisms and consequences. Abdominal
adiposity could be considered as a better predictor of pulmonary function than weight or BMI. Obesity has important effects on respiratory
function, which add considerably to the load of respiratory disease. Weigh loss is found to improve lung function in patients with respiratory
disorders especially with asthma.
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Introduction

World Health Organization (WHO) defines overweight and
obesity as abnormal or excessive fat accumulation that presents a
risk to health. Overweight is a BMI greater than or equal to 25; and
obesity is a BMI greater than or equal to 30. The worldwide prev-
alence of obesity almost tripled between 1975 and 2016. Higher
BMI is a major risk factor for noncommunicable diseases such as:
cardiovascular diseases (mainly heart disease and stroke), which
were the leading cause of death in 2012, diabetes; musculoskeletal
disorders (especially osteoarthritis - a highly disabling degener-
ative disease of the joints), Malignancies (including endometrial,
breast, ovarian, prostate, liver, gallbladder, kidney, and colon) [1].

Pulmonary dysfunction has been shown in type 2 diabetes
mellitus (DM)[1]. Yeh HC et al. reported decreased lung function
is independently associated with Metabolic syndrome and with
Diabetes Mellitus, and impaired lung function presents before
the development of MS or DM; these associations may result from
the effects of obesity and inflammation [2,3]. The pulmonary dys-
function in DM may not be of much clinical interest because of the
effect size, Yet, for the reason that of the relationship with other
conditions such as obesity, smoking and heart failure, and the re-
sulting high morbidity and mortality due to reduced lung func-
tion, as well as in the context of developing new inhaled insulin
products, it is serious that there be a enhanced understanding of
the relation between lung function and diabetes and the relation-
ship of this connection [3,4].

Leone N et al. [5] reported that abdominal obesity and poor
lung function are associated with a low-grade inflammatory
state, which might contribute to metabolic disease and ill-health.
High levels of interleukins (ILs) 6 and 8, tumor necrosis factor a
(TNF-a), CRP, leptin, and lower levels of adiponectin, which helps
in regulating insulin sensitivity, are all reported. In respiratory
disorders like OSA, OHS, or COPD with release of adipocytokines
affecting systemic inflammation perhaps triggered by hypoxemia
induced by obesity and adipose tissue is now regarded as an en-
docrine organ [6].

Abnormality in the values of FEV1, FVC and FEV1/FVC was
linked with the components of the metabolic syndrome, most
importantly with abdominal obesity and with elevated low-den-
sity lipoproteins, hypertension, and insulin resistance. They were
independent of age, sex, BMI, history of cardiovascular diseases,
smoking, or alcohol use. In this research the PFT measurements
were all restrictive lung pattern, which is usually seen in obesi-
ty-related lung changes [5].

Ochs-Balcom HM et al. [7] reported that in women, abdominal
height and waist circumference were negatively associated with
FEV (1) percent predicted, while adiposity markers were nega-
tively associated with FVC percent predicted. In men, all overall
and abdominal adiposity markers were inversely associated with
FEV (1) percent predicted and FVC percent predicted. Abdominal
adiposity could be considered as a better predictor of pulmonary
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function than weight or BMI, and researchers should consider it
when investigating the determinants of pulmonary function.

Saxena Y et al. [8] in their study on abdominal obesity and
pulmonary functions in young Indian adults of random sample of
volunteers (n=80) from general population in and around Deh-
radun, India of age group 20-40 years found out that in women
the waist circumference(WC) shows a higher negative associ-
ation to respiratory parameters FVC and FEV1 {B (P value), R2
as - 0.381(0.017), 0.122 and - 0.373(0.019), 0.139} while all the
adiposity markers showed a negative significant association.
In men WC showed highly significant negative association with
FVC and FEV1 {Beta (P value), R2 as - 0.502(0.001), 0.232 and -
0.428(0.006), 0.184} with higher R2 values as compared to other
adiposity parameters. The result suggested that the abdominal
obesity marker is an important and better predictor of pulmonary
function than BMI and the investigators suggest the inclusion of it
as a potential confounding factor when investigating the determi-
nants of pulmonary function.

A study by Pan ] et al. [9] assessed adiposity indices including
BMI, waist circumference (WC), waist hip ratio, waist height ratio
and body fat percentage. Lung function was assessed by spirom-
etry using a turbine flow meter. They analyzed percent predicted
for forced expiratory volume in 1 s (FEV1%), forced vital capaci-
ty (FVC %) and restrictive respiratory defect (FEV1/FVC ratio >
low limits of normal and FVC % <0.80). There were 16186 par-
ticipants ( mean age 61.4+7.2 years; 74.0% women), Comparing
to those with neither central nor general obesity, those with only
central adiposity and with both central and general obesity had
lower pulmonary function (adjusted 8 range from -2.85 to -6.02
for FEV1% and FVC%, adjusted OR range from 1.14 to 1.70, all P
< 0.05). Those with only general obesity had better but non-sig-
nificant pulmonary function. (Crude {3 range from 1.46 to 2.92 for
FEV1% and FVC%, crude OR range from 0.68 to 0.93, all P > 0.05).
A positive association of central or general obesity with restrictive
respiratory defect was observed (adjusted odds ratio (AOR) from
1.50 to 2.04, all P < 0.002).These findings suggest that (central
adiposity WC: 290 cm in men, 280 cm in women) and its indices,
but not general adiposity and BMI, were independently associat-
ed with lower pulmonary function and higher risk of restrictive
respiratory defect in older Chinese individuals.

Lung Function After Bariatric Surgery and Weight
Loss

Wei YF studied Pulmonary function and anthropometric fac-
tors were studied in 94 obese patients aged 18-65 years with a
body mass index >32 kg/m (10). Pulmonary function tests were
performed preoperatively and 3 months after bariatric surgery.
The changes in anthropometric parameters were analyzed in rela-
tion to pulmonary function test results. Multiple linear regression
models were applied to identify the factors that influenced pulmo-
nary function after bariatric surgery. When measured 3 months
after surgery, all anthropometric parameters for the 94 patients
studied had significantly decreased, and the pulmonary function
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test parameters had significantly improved. Of the anthropometric
parameters, the reduction in body weight, WC, and waist/height
ratio correlated significantly with increases in the FEV (1) and
FVC. In the multiple linear regression analysis, only the reduction
in WC correlated significantly with the reductions in the FEV (1)
and FVC. All the anthropometric parameters of obesity decreased
significantly and the pulmonary function improved after the sur-
gery. This improvement correlated best with the reduction in the
WC and perhaps a decreased intra-abdominal pressure [10].

Twenty-four women with morbid obesity were evaluated by
Campos EC et al. [11] with regard to lung function, respiratory
muscle strength, functional capacity, body composition, anthro-
pometrics and the level of habitual physical activity two weeks
before and six months after bariatric surgery. It was found that
body composition and anthropometric variables exerted a direct
influence on functional capacity and lung function in the women
analyzed but exerted no influence on sedentary life style, even af-
ter accentuated weight loss following bariatric surgery.

Moderate weight loss can improve dynamic hyperinflation
(DH) in obese patients with asthma that is associated with a de-
crease in abdominal fat. Furthermore, a minimum of 5% in weight
loss delays the onset of DH and expiratory flow limitation besides
inducing a clinical improvement in asthma quality of life and clini-
cal control [12]. Weight loss may be beneficial for improving asth-
ma control in overweight and obese patients [13].

Mechanism Behind the Lung Dysfunction

Impact of obesity on respiratory system may give added prob-
lems, changing the balance of pressures between the inward re-
coil of the lung and the outward pressure of the chest. This has
major effects on lung volumes, airway mechanics, airway closure,
expiratory flow limitation, ventilation distribution, airway hy-
per responsiveness, and exhaled nitric oxide levels. Many of the
changes in lung function due to obesity are likely to contribute to
respiratory symptoms. Yet there are significant differences in the
effect of obesity on lung function between children, adolescents,
and adults. Hence understanding the effects of obesity on lung
function throughout the lifespan is essential to understanding
present and future effects of obesity on respiratory health [14].

Obesity has important effects on respiratory function, which
add considerably to the load of respiratory disease. These me-
chanical effects are not readily quantified with usual pulmonary
function testing and measurement of body mass index. Changes in
mediators formed by adipose tissue probably also add to altered
lung function, although so far this is inadequately understood
[15].

Obese individuals have impaired respiratory function rela-
tive to their normal-weight counterparts. Despite these negative
effects, obesity is paradoxically associated with better survival in
individuals with chronic obstructive pulmonary disease (COPD).
Obese COPD patients have reduced operating lung volumes and
higher inspiratory capacity to total lung capacity ratios than their
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lean COPD counterparts. Obese patients with COPD do not appear
to be at a disadvantage during exercise relative to lean COPD pa-
tients. Obesity may be associated with improved survival in COPD
but specific mechanisms for this paradox remain to be elucidated
[16].
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