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Abstract

Background
Comorbidities are common in patients with Chronic obstructive pulmonary disease (COPD), including
metabolic syndrome (MetS). This study aimed to determine the prevalence of MetS and its components in
people with and without COPD.

Methods
This population-based study was performed on 6961 adult years in the Shahrekord Prospective
epidemiological research studies in Iran. Data collection, spirometry indexes and COPD diagnosis were
performed according to the cohort protocol from 2015 to 2019. The data were analyzed by two-independent
sample t-tests, chi-square, and logistic regression models. P-value < 0.05 was considered as statistically
signi�cant. All analyses were conducted using stata statistical software: release 16 (stata Corp, College
Station, Texas 77845 USA).

Result
The prevalence of MetS in patients with and without COPD was 28.4% and 31%, respectively. The most
common component of MetS in people with COPD was low high-density lipoprotein cholesterol (HDL-c)
(47.4%), waist circumference (WC) (43.9%), and High fasting blood sugar (FBS) (39.3%). There was a
statistically signi�cant difference in the frequency of respiratory problems between people with and without
MetS. The age above 60 years (OR = 2.20, 95% CI: 1.72–2.80), woman gender (OR = 1.36, 95%CI: 1.49–
1.97), obesity (OR = 11.17, 95%CI: 9.02–13.62), illiterate education (OR = 1.80, 95%CI: 1.49–2.17), and living
in urban (OR = 1.96, 95%CI: 1.64–2.35) are stronger predictors of MetS in this population.

Conclusion
There was no signi�cant difference in the prevalence of MetS between patients with and without COPD.
spirometry parameters and respiratory problems in subjects with and without metabolic syndrome were
signi�cance.

Introduction
Chronic obstructive pulmonary disease (COPD) is a complex respiratory disorder associated with an
abnormal in�ammatory response of the lungs to particles or toxic gases. COPD is the leading cause of
death and disability and one of the most important health issues in Iran and around the world. It is
projected that by 2030, COPD will be the third leading cause of death among all causes of death in
worldwide [1]. In one meta-analysis, the global prevalence of COPD was 12.16%, with the highest
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prevalence in the Americas (14.33%) and the lowest in Southeast Asia / Western Paci�c (8.80%). Thus, this
meta-analysis study shows that more than 12% of the world's population suffers from COPD [2]. In Iran, in
the study of the mortality trend of COPD during 2001–2015, the total number of mortality from COPD was
8,832, and age-standardized COPD mortality rates in males and females, respectively, were 12.38 (9.8–
15.6) and 8.46 (6.6–10.9) [3]. The overall prevalence of COPD in 5 provinces of different parts of Iran was
4.9% [4], and in estimating the burden of obstructive pulmonary disease in Iran was 8.3% [5].

Although COPD is initially characterized by in�ammation and obstruction of the pulmonary air�ow, its
effects go far beyond the lungs, and a broader de�nition has been proposed for COPD as a systemic
in�ammatory syndrome [6]. Comorbidities are common in patients with COPD including metabolic
syndrome (MetS) that is a complex disorder of cardiovascular risk factors for COPD [7]. MetS is known as a
coexist with COPD [8]. Systemic in�ammation plays a key role in COPD and MetS, but the true
in�ammatory characteristics of these patients are still unknown [9].

MetS is a common medical disease and the leading cause of death worldwide [10] and includes a number
of risk factors for cardiovascular disease, including insulin resistance, hypertension, dyslipidemia, and
abnormal body fat distribution [11]. MetS is not speci�cally symptomatic, but other MetS disorders can be
diagnosed based on one or two of these factors. The results of various studies have shown that the
prevalence of the MetS is higher in patients with COPD than in the general population and almost half of
the patients with COPD have one or more MetS components [12–14]. MetS in COPD is also associated with
a higher risk of CVD, and these patients may die from CVD before reaching the �nal stage of COPD.
Evaluation of the prevalence of MetS and its components serves as a cornerstone of the prevention of
increased Cardiometabolic risk in COPD patients and allows us to speci�cally target these risk factors [9].
This study aimed to determine the prevalence of MetS and its components in patients with COPD
compared with people without COPD in a population-based cohort study.

Methods
The current study used the data of the Shahrekord Cohort Study (SCS) with a population-based cross-
sectional design in the baseline recruitment phase. SCS is a part of the Prospective Epidemiological
Research Studies in IrAN (PERSIAN) cohort with a sample size of 10075 in Shahrekord, Iran. This study was
performed on 6961 people who participated in the COPD cohort study and had complete data for the
variables of pulmonary function test (PFT) parameters were used. COPD cohort study is one of the sub
cohorts of SCS. Details of the protocol and the objectives of the sub cohorts COPD study, sample size,
laboratory measurements, instrument, and physical examinations have already been published [15, 16].
Data collection was carried out according to the cohort protocol from 2015–2019 [17]. This national study
is designed to investigate the health of the population and reduce the causes and risk factors for chronic
diseases and improve the healthy lifestyle in Chaharmahal and Bakhtiari province, southwestern Iran, which
was launched in November 2015. The main details of the study's protocol have already been published [18].

Demographic and Clinical Characteristics
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Complete information on demographic characteristics such as age, sex, education level, marital status, time
at beginning of smoking, drug use, respiratory symptoms (such as shortness of breath, cough, sputum, and
wheezing) was collected through a questionnaire.

Spirometry parameters were collected using spirometry. Portable Spirometer (MIR, Italy, 2015) was used to
evaluate pulmonary function. PFTs were performed based on the American Thoracic Society guidelines in a
sitting position on comfortable chairs using a nasal clip. These tests were performed three times on each
person in an acceptable manner and bronchodilator by trained technicians. Spirometry was not performed
in individuals with a history of heart attack and stroke, pulmonary embolism, uncontrolled blood pressure
of more than 120/200, and recent eye, ear, brain surgery, recent abdominal or thoracic surgery, and
abdominal or thoracic aortic aneurysm.

De�nition of COPD disease

COPD was de�ned as the �xed ratio of forced expiratory volume in one second (FEV1) over forced vital
capacity (FVC) less than 0.7 (FEV1/FVC < 70%) according to the Global Initiative for Obstructive Lung
Disease (GOLD) guidelines [1]. The post-bronchodilator spirometry was carried out for patients with a pre-
bronchodilator FEV1/FVC ratio < 80% or an FVC < 80% and 15 minutes after administration of 2 puffs of
salbutamol (200 µg) via a spacer standard to evaluate the reversibility of the obstruction. We used a pre-
bronchodilator FEV1/FVC ratio < 0·8 or an FVC < 80% as cutoffs for whether or not to do post-bronchodilator
spirometry, to avoid underestimating FVC, which could result in a normal FEV1/FVC ratio. COPD was
de�ned as the presence of post-bronchodilator FEV1/FVC of less than 70%. The PFT parameters values
were presented as the percent of predicted values for the respective height, weight, age, and sex. The
predicted FVC% (FVC [%]), predicted FEV1% (FEV1 [%]), predicted PEF% (PEF [%]), predicted FEV6% (FEV6
[%]) were calculated by dividing the FVC (L), FEV1 (L), PEF (L), FEV6 (L) by the predicted FVC, FEV1, PEF,
FEV6 respectively. When PFT parameters are presented as % predicted, this means that pulmonary function
is given as a percentage of the normal value as expected for healthy people of the same sex, age, and
height according to local references [19]. The severity of COPD was determined by the GOLD guidelines as
follows: GOLD I (mild): FEV1/FVC < 70% and FEV1 ≥ 80% predicted; GOLD II (moderate): FEV1/FVC < 70%
and FEV1 50–79% predicted; GOLD III (Severe): FEV1/FVC < 70% and FEV1 30–49% predicted; and GOLD IV
(Very severe): FEV1/FVC < 70% and FEV1 < 30% [20].

Metabolic Syndrome

To determine whether participants have MetS, systolic blood pressure (SBP), diastolic blood pressure
(DBP), abdominal obesity (waist circumference (WC)), fasting blood sugar (FBS), triglycerides (TG), and
high density lipoprotein cholesterol (HDL-c) were measured. Weight was measured using a Secca digital
scale with minimal clothes and no shoes. Height, and WC were measured using a tape measure to the
nearest 1 cm. Body mass index (BMI) (weight (kg) per height squared (m2)) was measured in each
participant. To measure blood pressure, the subjects were asked to rest for 15 minutes. Then the blood
pressure was measured in the sitting position on the right arm three times with intervals of at least 5
minutes using the Riester digital pressure gauge (ri-champion). The mean of the three measurements was
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then calculated as the �nal blood pressure of the individuals. High blood pressure (HBP) was de�ned by the
Joint National Committee VI (JNCVI) criteria as SBP ≥ 140 mmHg or DBP ≥ 90 mmHg or taking
hypoglycemic drugs [21]. For blood lipid tests, including low density lipoprotein cholesterol (LDL), HDL-c,
total cholesterol (CHO), triglyceride (TG), and FBS, a venous blood sample was collected from all subjects
after 8–12 hours of fasting between 7 to 9 in the morning in the laboratory of Shahrekord Cohort Study.
The MetS variable was de�ned according to Adult Treatment Panel III criteria and included those with at
least three of the following disorders: FBS equal to or greater than 100 mg/dM, TG equal to or greater than
150 mg/dL, HDL-c equal to or less than 50 and 40 mg/dM in men and women, respectively, SBP equal to or
higher than 135 mm Hg and DBP greater than 85, WC greater than 88 and 102 cm in men and women,
respectively, and MetS variables were considered after coding two groups with MetS and non- MetS [22].

Statistical analysis
Data were analyzed using two-independent sample t-tests, chi-square test, and logistic regression model.
The results were presented as mean and standard deviation for quantitative variables and as frequency
(percentage) for categorical variables and odds ratio (OR) with 95% con�dence interval (CI 95%) in logistic
regression models. To compare the relationship between MetS and its components in two groups of COPD
patients and without COPD, two-independent sample t-tests, and chi-square test was used. A univariable
and multivariable logistic regression model was conducted to determine the risk of having MetS and socio-
demographic predictors. All analyses were conducted using stata statistical software: release 16 (stata
Corp, College Station, Texas 77845 USA).

Result
In our study, out of 6961 participants, 2152 (30.9%) had MetS. The mean age of MetS patients was 51.64 ± 
9.16. The highest prevalence MetS was observed in the age group above 55 years (39.1 %), women (52.9%),
low level of education (49.6%), living in urban areas (86.8%), and those with BMI over 25 (91.3%).

The mean age of patients (52.50 ± 9.76) was signi�cantly higher than that of those without COPD (49.34 ± 
9.26). 55.8 % (n: 120) were male and 44.2 % (n: 95) were female. The mean SBP and DBP, and WC was
signi�cantly higher in people with COPD than in those without COPD (P < 0.05). However, there was no
signi�cant difference in the mean FBS level, HDL-c, TG levels, and BMI between individuals with and
without COPD (P < 0.05) (Table 1).

In the present study, the prevalence of MetS in patients with COPD was 28.4% and in people without COPD
was 31%. There was no signi�cant difference between the prevalence of MetS in general and also by
gender.

The most common component of MetS in people with COPD was low HDL-c (47.4%), high WC (43.9%), and
High FBS (39.3%). In male patients, the most common component was low HDL-c (61.2%), high TG (47.4%),
high FBS (41.4%), and in female patients, high WC (69.5%), high FBS (38.8%), and low HDL-c (30.5%).
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HBP levels and high FBS levels were signi�cantly higher in patients than in healthy individuals (P < 0.05),
but these differences were not signi�cant when analyzed by gender.

There was no signi�cant difference between low HDL-c levels between patients and healthy people, but
when analyzed by gender, this difference was signi�cant in women, so that in women patients, low HDL-c
levels were signi�cantly higher than healthy women.

There was no statistically signi�cant difference between other MetS parameters between individuals with
and without COPD. 30.2% (65) of patients (28.3% in males and 32.6% in females) had at least one MetS
parameter (Table 2).

In the present study, the mean PFT parameters were signi�cantly lower in patients than in healthy
individuals, However, there was no signi�cant difference in the % predicted values of PFT parameters
among individuals with and without MetS (Table 3).

In this study, there was a statistically signi�cant difference in the frequency of respiratory problems and
history of chronic lung disease (asthma, tuberculosis, emphysema, and bronchitis) between people with
and without MetS (P < 0.05) (Table 3).

MetS frequencies in patients with stages GOLD I, II, III and IV were 31 (50.8 %), 24 (39.3 %), 6 (9.8 %) and 0
(0%), respectively (Table 4).

The logistic regression analysis showed that age above 60 years old compared to the age of 35–44 years
(OR = 2.20, 95% CI: 1.72–2.80), Gender of woman compared to men (OR = 1.71, 95%CI: 1.49–1.97), The
level of illiterate education compared to the level of university education (OR = 1.80, 95%CI: 1.49–2.17),
living in urban area (compared to living in rural area and obese compared to underweight and normal (OR = 
2.43, 95%CI: 2.06–2.88) are stronger predictors of MetS in this population (Table 5).

Discussion
MetS is a common medical condition and one of the common comorbidities of COPD. There is ample
epidemiological and clinical evidence to support an important association between pulmonary dysfunction
and MetS, but the exact nature of this association is still unknown and further studies are needed.
Therefore, this study aimed to determine the prevalence of MetS in COPD patients in comparison with Non-
COPD individuals in a population aged 35–75 years from Shahrekord Cohort Study.

In our study, out of 6961 participants, 30.9% had MetS. The highest prevalence MetS was observed in the
age group above 55 years, women, low level of education, living in urban areas, and those with BMI over 25.

In the present study, the mean age of COPD patients was signi�cantly higher than those without COPD.
Most patients were male (55.8 %). In this study, there was no signi�cant difference between the mean
components of MetS with the exception of SBP, DBP, WC in individuals with and without COPD. The
prevalence of MetS in patients with COPD was 28.4%. The difference in the prevalence of MetS between
patients with and without COPD was small. In fact, we did not see a statistically signi�cant difference in the
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prevalence of MetS in people with COPD without COPD. This may be because the general population
includes people without COPD but with other comorbidities. In the study of Choi et al., among 2164 patients
with COPD in Korea in 2007–2012, the prevalence of MetS was 31.2 % and was signi�cantly higher in
women than in men (35.1% VS 26.6%) [23]. In one meta-analysis study of 4,208 patients with COPD from
19 studies, the pooled Prevalence of MetS in patients was 34%, and signi�cantly higher than that in the
control group (32% vs. 30%). Hypertension, abdominal obesity, and hyperglycemia were the most common
parameters of MetS in patients in this meta-analysis [24]. Verma et al. reported the prevalence of MetS in
COPD patients as 15.7% [25].

In this study, MetS parameters were examined one by one. There was no statistically signi�cant difference
in the components of MetS except for HBP and high FBS between two groups of people with and without
COPD. HBP levels and high FBS were signi�cantly higher in patients than in healthy individuals (P < 0.05),
but these differences were not signi�cant when analyzed by gender. There was no signi�cant difference
between low HDL-c levels between patients and healthy people, but when analyzed by gender, this
difference was signi�cant in women, so that in women patients, low HDL-c levels were signi�cantly higher
than healthy women. The most common component of MetS in people with COPD was low HDL-c, WC, and
High FBS. In male patients, the most common component was low HDL-c, high TG, and high FBS, and in
female patients, WC, high FBS, and low HDL-c was the most common MetS component. In general, the
prevalence of MetS components in people without COPD was higher than in people with COPD, which is
why the prevalence of MetS in COPD patients was lower than in people without COPD (28.4% VS 31%),
which was inconsistent with the results of other studies. In the study of Bermudez et al. in Philippines in
2017–2018, consistent with our �ndings, MetS was not associated with air�ow obstruction, and among the
MetS components, only HBP was associated with air�ow obstruction [26]. In a case-control study
conducted by Singh et al at the chest clinic of a tertiary teaching care teaching hospital in North India in
2018, the prevalence of MetS was signi�cantly higher in COPD patients (49.3%) than in control subjects
(29.9%), which was not consistent with the results of our study. In this study, in analyzing the relationship
between individual components of MetS, the authors found that serum TG, SBP, and DBP were signi�cantly
higher in COPD than in apparently healthy individuals; however, HDL-c was signi�cantly lower in COPD
patients than in the control group, which is highly consistent with our study results [27]. A case study by
Naseem et al in 2019 in northern India showed that MetS was common comorbidity, especially in mild to
moderate forms of COPD. Among the components of MetS, WC, FBS, high TG levels, SBP and DBP were
signi�cantly higher in patients with MetS (P < 0.001) [28]. In prospective study by El-toney and colleagues
on 70 patients with stable COPD at the chest clinic of Cardiothoracic Minia University Hospital during
2016–2016, 44% of patients with COPD had MetS. In this study, DBP, TG, and FBS were signi�cantly higher
in patients with COPD with MetS than in patients without MetS, while HDL-c was signi�cantly higher in
patients with COPD without MetS [29].

In this study, we did not observe statistically signi�cant differences in the prevalence of MetS in different
stages of GOLD, which was similar to the results of other studies [7, 14, 25]. The frequency of MetS based
on GOLD (I-IV) stages was 31 (50.8%), 24 (39.3 %), 6 (9.8 %) and 0.0%, respectively. The results of an cross-
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sectional study in southern India in 2020 showed that 54% of patients with COPD, especially in stage II and
III, have MetS [30].

In our study, there was a statistically signi�cant difference between respiratory symptoms and MetS. In
cross-sectional study of Park and Larson in the United States in 2007–2010, respiratory symptoms were
signi�cantly higher in people with MetS than in those without MetS, which was consistent with the results
of our study [31]. Diez-Manglano et al. reported in a cross-sectional, multicenter study in 2014 that people
with MetS have more shortness of breath than people without MetS [32]. In the present study, the mean
pulmonary function parameters were signi�cantly lower in patients than in healthy individuals, However,
there was no signi�cant difference in the % predicted values of lung function test parameters among
individuals with and without MetS. There was no statistically signi�cant relationship between spirometry
parameters and MetS in Park and Larson study. [31]. Several studies have reported that people with MetS
are more likely to have milder COPD and better FEV1 [14, 31, 32].

The results of multiple logistic regression analysis showed that older age, female gender, low level of
education, urbanization, overweight and obesity are the most important predictors of MetS that were
consistent with the results of other studies in Iran and other countries [33–37].

One of the strengths of our study is the use of a population sample with a su�cient sample size that can
be a good representative of our study population and this increases the generalizability of the �ndings of
this study. One of the main limitations of the cross-sectional study is that it does not allow causal
conclusions, and prospective studies are needed to better understand the role of metabolic syndrome and
its components in the development of COPD.

Conclusion
There was no signi�cant difference in the prevalence of MetS between patients with and without COPD.
spirometry parameters and respiratory problems in subjects with and without MetS were signi�cance. The
most common component of MetS in people with COPD was low HDL-c, WC, and high FBS. Various
epidemiological studies have shown the concomitance of MetS and components with COPD. Although it is
not clear how MetS and its components develop in people with COPD, however optimizing each of the MetS
components or parameters is a sensible way to minimize the risk of respiratory comorbidities and COPD
and it is also advisable to do more to reduce MetS parameters in society, especially in those with COPD, to
reduce disease progression. In primary care, we should consider MetS in patients with COPD and control
and manage them well to reduce the risk of common comorbidities such as cardiovascular disease as well
as mortality and disability.
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Table 1
Baseline Characteristics of Sub Cohort COPD

Variable COPD Non‐COPD P

Mean age (y) 52.50 ± 9.76 49.34 ± 9.26 < 0.0001*

Male- N (%) 120 (55.8 %) 3179 (47.1 %) 0.012**

Female- N (%) 95 (44.2 %) 3567 (52.9 %)

FBS (mg/dl) 101.56 ± 31.41 98.37 ± 27.97 0.104*

HDL (mg/dl) 51.55 ± 11.75 51.06 ± 11.65 0.551*

TG (mg/dl) 148.53 ± 67.97 153.24 ± 80.314 0.4*

SBP (mm Hg) 117.8 ± 16.19 115.07 ± 16.29 0.013*

DBP (mm Hg) 77.49 ± 9.67 75.45 ± 10.45 0.005*

Waist circumference (cm) 96.10 ± 12.11 94.37 ± 11.17 0.026*

BMI (kg/m2) 28.12 ± 4.69 27.74 ± 4.58 0.225*

Abbreviation: FBS: Fasting blood sugar; HDL: High density lipoprotein; TG: Triglyceride; SBP: Systole
blood presser; DBP: Diastole blood presser; BMI: Body mass index. T-test*, X2-test**
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Table 2
Frequency Metabolic Syndrome, comparison* and each metabolic component in men and women

Metabolic
component

Total Men Women

COPD

N = 
215

Non-
COPD

N = 
6746

P
value

COPD

N = 120

Non-
COPD

N = 
3179

P
value

COPD

N = 95

Non-
COPD

N = 
3567

P
value

Metabolic
Syndrome

61

(28.4
%)

2091

(31
%)

0.229 35
(29.2%)

979

(30.8
%)

0.395 26

(27.4
%)

1112
(31.2
%)

0.251

Abdominal
obesity (waist
circumference)

94

(43.9
%)

3252
(48.2
%)

0.121 28

(23.5
%)

673

(21.2
%)

0.304 66

(69.5
%)

2579
(72.3
%)

0.307

High blood
pressure

57

(26.5
%)

1429
(21.2
%)

0.039 39

(32.5
%)

830

(26.1
%)

0.076 18

(18.9
%)

599
(16.8
%)

0.331

High fasting
blood sugar

83

(39.3
%)

2181
(32.9
%)

0.031 48

(41.4
%)

1096
(35.2
%)

0.101 35
(36.8%)

1085
(30.9
%)

0.131

High
triglyceride

81

(38.4
%)

2765
(41.7
%)

0.188 55

(47.4
%)

1509
(48.4
%)

0457 26

(27.4
%)

1256
(35.8
%)

0.055

Low HDL
cholesterol

100
(47.4
%)

3456
(52.1
%)

0.100 71

(61.2
%)

1977
(63.4
%)

0.349 29

(30.5
%)

1479
(42.1
%)

0.015

Metabolic
score

                 

0 19

(8.8
%)

726
(10.8
%)

0.528 7 (5.8
%)

364

(11.5
%)

0.108 12

(12.6
%)

362
(10.1%)

0.485

1 65

(30.2
%)

1907
(28.3
%)

34

(28.3
%)

932

(29.3
%)

31

(32.6
%)

975
(27.3%)

COPD = chronic obstructive pulmonary disease, Metabolic score: De�ned as the number of metabolic
component present in ATP III criteria. X2-test*
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Metabolic
component

Total Men Women

COPD

N = 
215

Non-
COPD

N = 
6746

P
value

COPD

N = 120

Non-
COPD

N = 
3179

P
value

COPD

N = 95

Non-
COPD

N = 
3567

P
value

2 71
(33%)

2028
(30.1
%)

44

(36.7
%)

905

(28.5
%)

27

(28.4
%)

1123
(31.5
%)

3–5 60

(27.9
%)

2085
(30.9
%)

35

(29.2
%)

978

(30.8
%)

25

(26.3
%)

1107

(31 %)

COPD = chronic obstructive pulmonary disease, Metabolic score: De�ned as the number of metabolic
component present in ATP III criteria. X2-test*
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Table 3
Mean age, spirometry parameters and Frequency respiratory problems in subjects with and without

metabolic syndrome
Variable Metabolic

Syndrome

N = 2152

Non
Metabolic
Syndrome

N = 4809

P Value

Age (years) 51.64 ± 9.16 48.45 ± 9.18 < 0.001*

FEV1 2.68 ± 0.77 2.89 ± 0.79 < 0.001*

Predicted FEV1 (%) 98.09 ± 
17.59

101.92 ± 
17.05

0.339*

FVC 2.93 ± 0.84 3.14 ± 0.84 < 0.001*

Predicted FVC (%) 88.17 ± 
15.38

88.90 ± 17.25 0.114*

PEF 4.71 ± 2.00 5.15 ± 2.10 < 0.001*

Predicted PEF (%) 71.45 ± 5.15 72.76 ± 2.41 0.152*

PEF25-75 3.37 ± 1.21 3.69 ± 1.29 < 0.001*

Predicted PEF25-75 (%) 112.92 ± 
31.80

116.57 ± 
41.93

0.001*

FEV6 2.92 ± 0.84 3.13 ± 0.86 < 0.001*

Predicted FEV6 (%) 87.97 ± 
15.26

88.77 ± 17.16 < 0.001*

FEV1/ FVC 91.81 ± 7.12 92.59 ± 7.60 < 0.001*

FEV1/FEV6 91.99 ± 6.96 92.70 ± 7.48 < 0.001*

Cough n (%) Yes 317 (14.7 %) 573 (11.9 %) 0.001**

Cough n (%) NO 1835 (85.3
%)

4233 (88.1 %)

Cough with sputum n (%) Yes 157 (49.5 %) 262 (45.7 %) 0.154**

Cough with sputum n (%) NO 160 (50.5 %) 311 (54.3 %)

Wheezing and shortness of breath n (%) Yes 71 (3.3 %) 106 (2.2 %) 0.005**

Wheezing and shortness of breath n (%) No 2081 (96.7
%)

4700 (97.8 %)

Abbreviation: FEV1: forced expiratory volume in 1 s; FEV6: forced expiratory volume in 6 s; FVC: forced
vital capacity; PFT: pulmonary function test; PEF25-75: maximum peak expiratory �ow (PEF) in 25%,
50% and 75% of FVC. T-test*, X2-test**
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Variable Metabolic
Syndrome

N = 2152

Non
Metabolic
Syndrome

N = 4809

P Value

Chronic lung disease (asthma, tuberculosis,
emphysema and bronchitis) – n (%) Yes

114 (5.3 %) 217 (4.5 %) 0.088**

Chronic lung disease (asthma, tuberculosis,
emphysema and bronchitis) – n (%) No

2038 (94.7
%)

4589 (95.5 %)

Abbreviation: FEV1: forced expiratory volume in 1 s; FEV6: forced expiratory volume in 6 s; FVC: forced
vital capacity; PFT: pulmonary function test; PEF25-75: maximum peak expiratory �ow (PEF) in 25%,
50% and 75% of FVC. T-test*, X2-test**

Table 4
Prevalence of metabolic syndrome in different Stages of GOLD

Stage-GOLD

N = 215

metabolic syndrome Non‐ Metabolic Syndrome P

GOLD I (N = 102) 31 (50.80 %) 71 (46.10 %) 0.530

GOLD II (N = 86) 24 (39.30 %) 62 (40.30%)

GOLD III (N = 22) 6 (9.80 %) 16 (10.40 %)

GOLD IV

(N = 5)

0 (0 %) 5 (3.20 %)

GOLD: Global Initiative for Chronic Obstructive Lung Disease.
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Table 5
A univariable and multivariable logistic regression model with the risk of having metabolic syndrome and

socio-demographic predictors
Variables Crude - OR CI 95 % P-value Adjusted OR CI 95 % P-value

COPD

Non- COPD

1* - - - - -

Having COPD 1.24 0.73–2.10 0.417 1.40 0.81–2.41 0.219

Age (years)            

35–44 years old 1 - - - - -

45–54 years old 1.73 1.51–1.98 < 0.001 1.59 1.37–1.84 < 0.001

55–64 years old 2.21 1.91–2.55 < 0.001 1.91 1.61–2.25 < 0.001

60 + years old 2.69 2.18–3.32 < 0.001 2.20 1.72–2.80 < 0.001

Gender            

Men 1 - - - - -

Women 1.71 1.54–1.91 < 0.001 1.36 1.49–1.97 < 0.001

Education            

University 1 - - - - -

Illiterate 1.99 1.71–2.30 < 0.001 1.80 1.49–2.17 < 0.001

Primary school 1.61 1.36–1.91 < 0.001 1.57 1.30–1.88 < 0.001

Middle school 1.50 1.23–1.84 < 0.001 1.52 1.24–1.87 < 0.001

High school 1.13 0.95–1.35 0.147 1.11 0.93–1.32 0.231

Marital status            

Married 1 - - - - -

Single 2.59 1.53–4.38 < 0.001 1.10 0.602–2.01 0.753

Widow and divorced 1.35 0.84–2.16 0.211 0.705 0.41–1.20 0.201

Locality            

Rural 1 - - - - -

Urban 1.70 1.47–1.97 < 0.001 1.96 1.64–2.35 < 0.001

Smoking status            

non-Smoker 1 - - - - -

*Reference: OR = 1
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Variables Crude - OR CI 95 % P-value Adjusted OR CI 95 % P-value

Smoker 0.689 0.58–0.81 < 0.001 1.11 0.91–1.36 0.276

Alcohol use

Non - Alcohol use

1 - - - - -

Alcohol use 1.26 1.09–1.46 < 0.001 1.17 0.98–1.39 0.074

BMI            

Normal 1 - - - - -

Overweight 4.37 3.64–5.40 < 0.001 4.13 3.36–5.01 < 0.001

Obese 13.002 10.63–15.89 < 0.001 11.17 9.02–13.62 < 0.001

*Reference: OR = 1


