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Abstract

Aim: The aim of the present study was to assess the pulmonary function tests in patients of metabolic syndrome
and to record the effects of metabolic syndrome on pulmonary function tests.

Methods: The study was conducted in the Department of Medicine. 50 patients of metabolic syndrome presenting
in the OPD/IPD of Anugrah Narayan Magadh Medical College and Hospital, Gaya, India for related or unrelated
problems were selected for the current study and were included in the study group after applying inclusion and
the exclusion criteria and after taking written informed consent. The NDD spirometer was used to conduct
pulmonary function tests in this study.

Results: Majority of the patients were women (72%) (n=36) while men constituted 28% (n=14) of the patients.
Most of the patients belonged to the 61-70 years’ age group (n=17) followed by 41-50 years’ age group (n=13).
42% (n=21) of the patients had 4 components positive out of 5 while 36% (n=18) of the patients had 3 components
positive. 22% (n=11) of the patients had all 5 components positive. Most of the patients had a restrictive pattern
(44%) (n=22). 34% (n=17) of the patients had a mixed pattern while 16% (n=8) of the patients had a normal
picture. Only 6% (n=3) of the patients had an obstructive pattern (p<0.001). Both FEV1 and FVC correlated
negatively with BMI, FBS, waist hip ratio and SBP. Only FEV1 had a negative correlation with Hbalc whereas
only FVC had a negative correlation with waist circumference.

Conclusion: Our study provides an understanding on how obesity aids to the development of lung function decline
and the interplay between metabolic syndrome and lung function. Patients with metabolic syndrome have
significant impairment of the pulmonary function with restrictive pattern being the most common one.
Keywords: Metabolic syndrome, Pulmonary function tests, FEV1, FVC
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Introduction

Impaired pulmonary function, which includes
measurements of forced expiratory volume in one
second (FEV1) and forced vital capacity (FVC), is
mainly present in individuals with chronic
obstructive pulmonary disease (COPD) and asthma.
[1] Previous studies have shown that reduced FEV1
is a strong predictor of coronary heart disease,
COPD-related mortality, and cardiovascular
mortality. [2-4] Reduced FVC is also a marker for
increased mortality in asymptomatic adults [5] or
individuals with metabolic syndrome. [6] Recent
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years have seen an increased focus on metabolic
syndrome in the prediction of lung function
impairment. Previous data from Asian [7,8] and
European [9,10] patients demonstrated a substantial
association between impaired pulmonary function
and metabolic syndrome. However, the diagnostic
criteria and clinical features of metabolic syndrome
varied by race. Few studies have focused on the U.S.
general population to investigate the association
between lung capacity and metabolic syndrome. In
addition, important risk factors [8,11,12] such as
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gender, smoking  status, biomarkers  of
inflammation, and C-reactive protein (CRP), were
not fully taken into account in previous studies.

Parameters for pulmonary function status are
obtained through spirometry, which is the test of
choice to assess lung function. [13] It is simple to
execute for those who are well instructed and is
routinely performed by health care professionals, for
example, in primary care or during health
examinations of workers. [14,15] A comparison of
the values obtained in the test with the theoretical
values, estimated from validated formulas
(according to age, sex, height, etc), provides
information on the lung condition. [16,17] It is,
therefore, an essential public health tool for primary,
secondary, and tertiary prevention of pathologies
with a high impact on the population. [18]

In this context, health care professionals, who play
an essential role in disease prevention and health
promotion, have a tool that, when used efficiently,
would help to detect problems beyond pulmonary
deterioration. [19] Regarding the latter, given that
the onsets of MetS is reflected in spirometric
variables, and its risk factors also do so
independently, it is relevant to know whether a
progressive deterioration of lung function is caused
by the individual presence of the risk factors
characterizing MetS. Thus, through public health
programs (hospitals, communities, workplaces, etc)
that include the study of these parameters from the
perspective of cardiometabolic alterations, it would
be possible to detect the risk factors and treat them
early to prevent the development of MetS.

The aim of the present study was to assess the
pulmonary function tests in patients of metabolic
syndrome and to record the effects of metabolic
syndrome on pulmonary function tests.

Materials and Methods

The study was conducted in the Department of
Medicine, Anugrah Narayan Magadh Medical
College and Hospital, Gaya, India for one year . 50

patients of metabolic syndrome presenting in the
OPD/IPD of Anugrah Narayan Magadh Medical
College and Hospital, Gaya, India for related or
unrelated problems were selected for the current
study and were included in the study group after
applying inclusion and the exclusion criteria and
after taking written informed consent. The NDD
spirometer was used to conduct pulmonary function
tests in this study.

According to the new IDF definition, for a person to
be defined as having the metabolic syndrome, they
must have: central obesity (defined as waist
circumference with ethnicity specific values) plus
any two of the following four factors.

Restrictive lung impairment was defined as: FVC
<80% of the predicted value and FEV1 -to-FVC
ratio >70%. Mixed lung impairment was defined as:
FEV1 -to-FVC ratio <70% and FVC <80% of the
predicted value. Waist was measured in a horizontal
plane midway between lowest rib and the iliac crest.
Patients fulfilling the IDF criteria for metabolic
syndrome were selected for the study. The following
patients were excluded from the study: Smokers,
non-ambulatory patients, thoracic cage
abnormalities, diaphragmatic paralysis,
occupational exposure to substances like silica,
asbestos, coal, beryllium, patients suffering from
Asthma/COPD, myopathies. A proper history was
taken from the patients and other available sources.
A thorough general physical and systemic
examination was done and final diagnosis was made
after doing all the necessary investigations.

The study was approved by the Ethical Committee
of the Institute. Data thus obtained were analysed
statistically. The Data was expressed as mean with
standard deviation (SD) for quantitative variables.
Comparisons between groups were performed using
Student’s t-test and Anova test for quantitative
variables and Chi-square test for nominal/qualitative
data. A value of p<0.05 was taken as significant.

Results

Table 1: Baseline characteristics

Gender N %
Male 36 72
Female 14 28
Age groups in years
<40
41-50 13 26
51-60 11 22
61-70 17 34
>70 9 18
Components of metabolic syndrome
3 components 18 36
4 components 21 42
5 components 11 22
Kumar et al. International Journal of Current Pharmaceutical Review and Research
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Majority of the patients were women (72%) (n=36)
while men constituted 28% (n=14) of the patients.
Most of the patients belonged to the 61-70 years’ age
group (n=17) followed by 41-50 years’ age group
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(n=13). 42% (n=21) of the patients had 4
components positive out of 5 while 36% (n=18) of
the patients had 3 components positive. 22% (n=11)
of the patients had all 5 components positive.

Table 2: Distribution of the patients according to the PFT pattern

PFT pattern N %
Restrictive 22 44
Obstructive 3 6

Mixed 17 34
Normal 8 16

Most of the patients had a restrictive pattern (44%) (n=22). 34% (n=17) of the patients had a mixed pattern while
16% (n=8) of the patients had a normal picture. Only 6% (n=3) of the patients had an obstructive pattern (p<0.001).

Table 3: Correlation of FEV1 and FVC with different variables

FEV1 FVC

rvalue | P value | rvalue | P value
Waist circumference | 0.028 0.832 -0.023 | 0.865
BMI -0.105 0416 -0.111 | 0.386
Waist/Hip ratio -0.096 0.472 -0.076 | 0.552
SBP -0.058 0.664 -0.082 | 0.547
FBS -0.072 0.590 -0.118 | 0.373
Hbalc -0.003 0.95 0.026 | 0.864

Both FEV1 and FVC correlated negatively with
BMI, FBS, waist hip ratio and SBP. Only FEV1 had
a negative correlation with Hbalc whereas only
FVC had a negative correlation with waist
circumference.

Discussion

Metabolic syndrome, also known as "Insulin
resistance syndrome", "American syndrome", and
"syndrome X", is defined as at least three of the five
following medical conditions: central obesity
(mandatory), high blood pressure, high blood sugar,
high serum triglycerides, and low serum high-
density lipoprotein (HDL). There has been an
epidemiological transition in the recent past leading
to an increase in non — infectious diseases. Among
these non- infectious diseases, metabolic syndrome
is one of the most important ones. More than one-
fifth of the population and roughly 60% of obese
individuals are affected. [20] The key feature of
metabolic syndrome is central obesity, which is also
known as visceral obesity, apple-shaped adiposity,
or male pattern obesity. There is accumulation of
adipose tissue predominantly around the waist and
trunk. Associated conditions include hyperuricemia;
fatty liver (especially in concurrent obesity)
progressing to non- alcoholic fatty liver disease;
polycystic ovarian syndrome in women, erectile
dysfunction in men; and acanthosis nigricans. [21]

Majority of the patients were women (72%) (n=36)
while men constituted 28% (n=14) of the patients.
Similar pattern of sex distribution was seen in the
study conducted by Negm et al where 64.4%
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patients were females and 35.6% patients were
males and in the study conducted by Huisstede et al
in which majority of the subjects were females.
[22,23] Most of the patients belonged to the 61-70
years’ age group (n=17) followed by 41-50 years’
age group (n=13). 42% (n=21) of the patients had 4
components positive out of 5 while 36% (n=18) of
the patients had 3 components positive. 22% (n=11)
of the patients had all 5 components positive. Most
of the patients had a restrictive pattern (44%)
(n=22). 34% (n=17) of the patients had a mixed
pattern while 16% (n==8) of the patients had a normal
picture. Our study showed that patients with
metabolic syndrome primarily had a restrictive
pattern (43.3%) (p<0.001) which is in accordance
with studies conducted by Chaudhary et al, Rogliani
et al and majority of the other studies which also
showed a predominantly restrictive pattern in
patients of metabolic syndrome. [24]

Only 6% (n=3) of the patients had an obstructive
pattern (p<0.001). Both FEV1 and FVC correlated
negatively with BMI, FBS, waist hip ratio and SBP.
Only FEV1 had a negative correlation with Hbalc
whereas only FVC had a negative correlation with
waist circumference which was consistent with the
study conducted by Chen et al [25], Bae et al [26]
and majority of the other studies, the strongest
correlation of FEV1 being with BMI as was shown
in the study conducted by Chaudhary et al [27] and
Yeh et al [28] which found obesity to be the
strongest predictor of deterioration in pulmonary
function tests and that of FVC being with plasma
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glucose levels as was shown in the study done by
Adeyeye et al. [29]

Conclusion

Our study provides an understanding on how obesity
aids to the development of lung function decline and
the interplay between metabolic syndrome and lung
function. Patients with metabolic syndrome have
significant impairment of the pulmonary function
with restrictive pattern being the most common one.
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