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Abstract:
Background: Chronic obstructive pulmonary disease (COPD) is a major global health problem associated with
several systemic comorbidities that significantly affect disease progression and prognosis. Metabolic syndrome
(MetS), characterized by a cluster of metabolic abnormalities including central obesity, hypertension,
dyslipidemia, and impaired glucose metabolism, is increasingly recognized among patients with COPD. The
coexistence of MetS in COPD patients may contribute to increased cardiovascular risk and overall morbidity.
Objective: To determine the prevalence of metabolic syndrome among patients with COPD and to evaluate its
association with clinical characteristics such as body mass index (BMI), smoking status, and disease severity.
Methods: This cross-sectional observational study was conducted at Katuri Medical College and Hospital, Guntur,
Andhra Pradesh, in the Departments of Pulmonology and General Medicine over a period of one year. A total of
60 patients with COPD were included after applying the inclusion and exclusion criteria. COPD was diagnosed
according to GOLD guidelines, and metabolic syndrome was defined using the NCEP ATP IIl criteria. Clinical
history, anthropometric measurements, and laboratory investigations, including fasting blood glucose,
triglycerides, and HDL cholesterol, were recorded. Statistical analysis was performed using SPSS software.
Results: Among the 60 COPD patients included in the study, metabolic syndrome was present in 38.3% of cases.
Hypertension was the most common component of metabolic syndrome, followed by elevated fasting glucose
and reduced HDL cholesterol. Metabolic syndrome was significantly associated with higher BMI and advanced
stages of COPD.
Conclusion: Metabolic syndrome is a common comorbidity among COPD patients and is associated with disease
severity and higher body mass index. Early detection and management of metabolic abnormalities may help
improve clinical outcomes and reduce cardiovascular risk in patients with COPD.
Keywords: Chronic obstructive pulmonary disease, Metabolic syndrome, Prevalence, COPD severity, Body mass
index, Comorbidity.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a
major global health problem and a leading cause of
morbidity and mortality worldwide. It is
characterized by persistent respiratory symptoms
and progressive airflow limitation resulting from
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airway and alveolar abnormalities, usually caused by
exposure to noxious particles or gases such as
cigarette smoke and biomass fuel . Although COPD
has traditionally been considered a pulmonary
disease, increasing evidence suggests that it is a
systemic condition associated with several
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comorbidities that significantly influence disease
progression, functional status, and overall prognosis
2]

Among the various comorbidities associated with
COPD, metabolic syndrome (MetS) has received
increasing attention in recent years. Metabolic
syndrome is defined as a cluster of metabolic
abnormalities that include central obesity,
hypertension, dyslipidemia, and impaired glucose
metabolism, all of which significantly increase the
risk of cardiovascular disease and type 2 diabetes
mellitus . The coexistence of MetS in patients with
COPD is of particular concern because both
conditions share several common risk factors,
including aging, smoking, sedentary lifestyle, and
chronic systemic inflammation .

Several epidemiological studies have demonstrated
that the prevalence of metabolic syndrome among
patients with COPD is considerably higher than that
observed in the general population. Previous studies
and systematic reviews have reported that the
prevalence of MetS in COPD patients ranges from
approximately 26% to 62%, with pooled estimates
between 34% and 42% P. Studies conducted in
different clinical settings have consistently reported
that hypertension, abdominal obesity, and
hyperglycemia are among the most frequently
observed components of metabolic syndrome in
patients with COPD ¢ These findings highlight the
significant overlap between metabolic abnormalities
and chronic pulmonary disease.

The pathophysiological mechanisms linking COPD
and metabolic syndrome are complex and
multifactorial. Systemic inflammation is considered
one of the key mechanisms connecting the two
conditions. Patients with COPD often exhibit
elevated levels of inflammatory mediators such as
tumor necrosis factor-alpha (TNF-a), interleukin-6
(IL-6), and C-reactive protein, which may contribute
to metabolic disturbances, including insulin
resistance and dyslipidemia . In addition to
inflammation, factors such as physical inactivity,
nutritional imbalance, genetic predisposition, long-
term corticosteroid therapy, and environmental
exposures may further contribute to the
development of metabolic syndrome among COPD
patients &,

The coexistence of metabolic syndrome in patients
with COPD has important clinical implications.
Previous studies have shown that COPD patients
with metabolic syndrome may experience more
severe respiratory symptoms, increased frequency
of exacerbations, reduced exercise tolerance, poorer
quality of life, and higher rates of hospitalization .
Furthermore, the presence of metabolic syndrome
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increases the risk of cardiovascular complications,
which represent one of the major causes of
mortality among COPD patients 1%,

Considering the growing burden of COPD and its
associated metabolic comorbidities, early
identification of metabolic syndrome in these
patients is essential. However, the prevalence of
metabolic syndrome among COPD patients may vary
across different populations and healthcare settings
(11,12 Therefore, the present study was undertaken
to determine the prevalence of metabolic syndrome
among patients with COPD and to assess its clinical
significance in a tertiary care hospital.

Aims and Objectives

Aim: To determine the prevalence of metabolic
syndrome among patients with chronic obstructive
pulmonary disease (COPD) attending a tertiary care
hospital.

Objectives

e To estimate the prevalence of metabolic
syndrome among patients diagnosed with COPD.

e To assess the association between metabolic
syndrome and clinical characteristics of COPD,
such as body mass index (BMI), smoking history,
and severity of the disease.

Materials and Methods

e Study Design: This study was conducted as a
cross-sectional observational study to determine
the prevalence of metabolic syndrome among
patients with chronic obstructive pulmonary
disease (COPD).

e Study Setting: The study was carried out at
Katuri Medical College and Hospital, Guntur,
Andhra Pradesh, in the Departments of
Pulmonology and General Medicine. Patients
attending the outpatient department, as well as
those admitted to the medical wards with a
diagnosis of COPD, were included in the study.

e Study Duration: The study was conducted over a
period of one year (2025-2026).

e Study Population: The study population
consisted of patients diagnosed with COPD who
attended the hospital during the study period.

e Sample Size: The sample size was calculated
using the formula

n=Z"2 pqg/d"2
Assuming a prevalence of metabolic syndrome of

40% among COPD patients from previous studies,
the calculated sample size was approximately 64.
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Considering feasibility during the one-year study
period, 60 patients were included in the study.

Inclusion Criteria

e Patients aged 40 years and above

e Patients diagnosed with COPD based on
spirometry

e (linically stable patients at the time of
evaluation

e Patients willing to participate and provide
written informed consent

Exclusion Criteria

e Patients with acute exacerbation of COPD

e Patients with chronic kidney disease or chronic
liver disease/ cardiac patients

e Patients with known endocrine disorders
affecting metabolic parameters
e Patients receiving long-term systemic

corticosteroid therapy

Diagnostic Criteria: Diagnosis of COPD

COPD was diagnosed according to the Global
Initiative for Chronic Obstructive Lung Disease
(GOLD) guidelines, defined as a post-bronchodilator
FEV1/FVC ratio less than 0.70 on spirometry. The
severity of COPD was classified based on GOLD
staging.

Diagnosis of Metabolic Syndrome

Metabolic syndrome was diagnosed using the

National Cholesterol Education Program Adult

Treatment Panel Il (NCEP ATP Ill) criteria. According

to these criteria, metabolic syndrome was

considered present when three or more of the

following components were identified:

e Abdominal obesity (waist circumference >102
cm in men or >88 cm in women)

e Elevated triglycerides (2150 mg/dL)

e Reduced HDL cholesterol (<40 mg/dL in men or
<50 mg/dL in women)

e Elevated blood pressure (2130/85 mmHg or on
antihypertensive treatment)

e Elevated fasting blood glucose (=100 mg/dL or
previously diagnosed diabetes mellitus)

Study Procedure

Eligible patients were enrolled in the study after
obtaining written informed consent. A detailed
clinical history was obtained from each participant,
including age, sex, smoking history, duration of
COPD, and associated comorbidities. A thorough
general physical examination and respiratory system
examination were performed. Anthropometric
measurements including height, weight, and waist
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circumference were recorded, and body mass index

(BMI) was calculated using standard methods. Blood

pressure was measured using a standard

sphygmomanometer after adequate rest.

Pulmonary function test reports were reviewed to

confirm the diagnosis and severity of COPD.

Laboratory investigations including fasting blood

glucose, serum triglycerides, and HDL cholesterol

levels were obtained for evaluation of metabolic
syndrome.

e Statistical Analysis: The collected data were
entered into Microsoft Excel and analyzed using
the Statistical Package for Social Sciences (SPSS)
software. Continuous variables were expressed
as mean * standard deviation, while categorical
variables were presented as frequencies and
percentages. The independent t-test was used to
compare continuous variables between groups,
and the chi-square test was used to determine
the association between metabolic syndrome
and categorical variables such as COPD severity,
smoking status, and BMI categories. A p-value
<0.05 was considered statistically significant.

e Ethical Considerations: The study was
conducted after obtaining approval from the
Institutional Ethics Committee of Katuri Medical
College and Hospital, Guntur, Andhra Pradesh.
Written informed consent was obtained from all
participants before enrollment. Participants
were informed about the purpose and
procedures of the study, and confidentiality of
patient information was maintained throughout
the study.

Results

A total of 60 patients with chronic obstructive
pulmonary disease (COPD) were included in the
study. The demographic characteristics, clinical
profile, prevalence of metabolic syndrome, and its
association with COPD severity and risk factors are
presented in the following tables.

Table 1: Sociodemographic characteristics of the study
participants (n = 60)

Variable Category Frequency (n) Perc(ﬁ/“)tage
(J
Age (years) 40-49 12 200
50-59 18 30.0
60-69 20 333
270 10 16.7
Gender Male 42 70.0
Female 18 30.0
Smoking Smoker 38 63.3
status
Non-smoker 22 36.7
Body Mass

Index (BMI) Normal 26 43.3
Overweight 21 35.0
Obese 13 21.7
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Regarding body mass index, the majority had normal
BMI, while a considerable proportion were
overweight or obese.

The majority of participants were aged 60-69 years,
followed by the 50-59 year age group. Most of the
patients were male and had a history of smoking.

Table 2: Distribution of COPD severity based on GOLD staging (n = 60)

COPD Severity (GOLD Stage) Frequency (n) Percentage (%)
Stage | (Mild) 9 15.0
Stage Il (Moderate) 24 40.0
Stage Ill (Severe) 18 30.0
Stage IV (Very Severe) 9 15.0

smaller proportion of patients were classified as
Stage | and Stage IV.

Most patients belonged to GOLD Stage |l (moderate
COPD), followed by Stage Il (severe COPD). A

Table 3: Prevalence of metabolic syndrome among COPD patients (n = 60)

Metabolic Syndrome Status Frequency (n) Percentage (%)

Present 23 38.3

Absent 37 61.7

Metabolic syndrome was present in 38.3% of COPD patients, while the majority of participants did not meet the
criteria for metabolic syndrome.

Table 4: Distribution of components of metabolic syndrome among COPD patients (n = 60)

Component of Metabolic Syndrome Frequency (n) Percentage (%)
Abdominal obesity 19 31.7
Hypertension 27 45.0
Elevated fasting glucose 22 36.7
Elevated triglycerides 18 30.0
Reduced HDL cholesterol 21 35.0

abnormality, followed by elevated fasting glucose
and reduced HDL cholesterol.

Among the components of metabolic syndrome,
hypertension was the most frequently observed

Table 5: Association between metabolic syndrome and COPD severity

COPD Severity Metabolic Syndrome Present n (%) Metabolic Syndrome Absent n (%) X2 |df| pvalue
Stage | 2(22.2) 7(77.8) 7.64 |3 0.045
Stage Il 7(29.2) 17 (70.8)

Stage Il 9 (50.0) 9 (50.0)
Stage IV 5(55.6) 4(44.4)

association between COPD severity and metabolic
syndrome was statistically significant.

Metabolic syndrome was more frequently observed
in patients with advanced stages of COPD,
particularly in Stage Ill and Stage IV disease. The

Table 6: Association between BMI and metabolic syndrome

BMI Category Metabolic Syndrome Present n (%) Metabolic Syndrome Absent n (%) X2 |df| pvalue

Normal 5(19.2) 21 (80.8) 10.31 |2 | 0.006
Overweight 10 (47.6) 11 (52.4)
Obese 8 (61.5) 5(38.5)

Metabolic syndrome was significantly more common among overweight and obese patients compared with those
with normal BMI.

Table 7: Comparison of age and BMI between COPD patients with and without metabolic syndrome (Independent t-test)

Variable Metabolic Syndrome Present (n = 23) Mean 1 SD Metabolic Syndrome Absent (n = 37) Mean + SD |t statistic|p value
Age (years) 643+7.1 61.5+6.8 1.52 0.13
BMI (kg/m?) 27.6+3.4 24.1+2.8 3.98 | 0.001
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Patients with metabolic syndrome had a higher
mean BMI compared with those without metabolic
syndrome, and the difference was statistically
significant. However, the difference in mean age
between the two groups was not statistically
significant.

Discussion

Chronic obstructive pulmonary disease (COPD) is
increasingly recognized as a systemic disorder with
multiple comorbidities that significantly influence
disease progression and clinical outcomes. Among
these comorbidities, metabolic syndrome (MetS) has
emerged as an important condition due to its
association with increased cardiovascular risk and
overall morbidity. The present study was conducted
to determine the prevalence of metabolic syndrome
among COPD patients and to evaluate its association
with disease severity and clinical characteristics.

In the present study, the majority of patients
belonged to the 60-69 years age group, and most
participants were male. This observation is
consistent with previous studies that have reported
a higher prevalence of COPD among elderly
individuals and males, largely due to greater
exposure to smoking and environmental risk factors
(34 The predominance of male patients in this study
also reflects the higher prevalence of smoking
among men in many populations.

The present study found that 38.3% of COPD
patients had metabolic syndrome. This prevalence is
comparable with findings reported in several
previous studies and systematic reviews, which have
documented prevalence rates ranging from
approximately 26% to 62% among COPD patients *
101 These findings support the growing evidence that
metabolic syndrome is significantly more common in
individuals with COPD compared with the general
population.

Among the components of metabolic syndrome
identified in this study, hypertension was the most
frequently observed abnormality, followed by
elevated fasting blood glucose and reduced HDL
cholesterol levels. Similar patterns have been
reported in earlier studies, where hypertension and
abdominal obesity were identified as the most
prevalent components of metabolic syndrome
among COPD patients > °. The increased occurrence
of these metabolic abnormalities may be related to
systemic inflammation, physical inactivity, and
metabolic alterations associated with COPD.

The present study also demonstrated a significant
association between COPD severity and metabolic
syndrome, with higher prevalence observed in
patients with advanced stages of the disease. These
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findings are consistent with previous research
indicating that systemic inflammation and metabolic
abnormalities tend to increase with disease severity
71, Chronic inflammation in COPD is characterized by
elevated levels of inflammatory mediators such as
TNF-a, interleukin-6, and C-reactive protein, which
may contribute to insulin resistance and other
metabolic disturbances ),

In addition, the present study found that metabolic
syndrome was significantly associated with higher
body mass index (BMI). Patients who were
overweight or obese showed a greater prevalence of
metabolic syndrome compared with those with
normal BMI. This observation is supported by
previous studies which have shown that obesity and
abdominal adiposity are important contributors to
metabolic abnormalities in COPD patients . Excess
adipose tissue may further aggravate systemic
inflammation and metabolic dysregulation.

The coexistence of metabolic syndrome in COPD
patients has important clinical implications. Previous
studies have reported that COPD patients with
metabolic syndrome tend to experience worse
clinical outcomes, including more frequent
exacerbations, reduced exercise tolerance, and
poorer quality of life ¥, Furthermore, the presence
of metabolic syndrome increases the risk of
cardiovascular disease, which is a major cause of
morbidity and mortality among COPD patients I,
Overall, the findings of the present study support
existing evidence that metabolic syndrome is a
common comorbidity in COPD patients. Early
identification and management of metabolic
syndrome in these patients are essential for
reducing cardiovascular risk and improving overall
clinical outcomes. Routine screening for metabolic
abnormalities should therefore be considered as
part of the comprehensive management of patients
with COPD.

Conclusion

The present study demonstrates that metabolic
syndrome is a common comorbidity among patients
with chronic obstructive pulmonary disease. In this
study, metabolic syndrome was identified in a
considerable proportion of COPD patients,
highlighting its clinical significance. Hypertension
and hyperglycemia were among the most frequently
observed components of metabolic syndrome. The
prevalence of metabolic syndrome was higher in
patients with more advanced stages of COPD and
among individuals with higher body mass index.
These findings emphasize that metabolic
abnormalities frequently coexist with COPD and may
contribute to increased morbidity in affected
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patients.
management of metabolic syndrome

Early detection and appropriate

in COPD

patients are therefore important for improving
overall health outcomes and reducing the risk of
cardiovascular complications.

Recommendations

Routine screening for metabolic syndrome
should be considered in patients diagnosed with
COPD to enable early identification and
management of metabolic abnormalities.
Integrated management strategies addressing
both pulmonary disease and metabolic risk
factors should be implemented to improve
patient outcomes.

Lifestyle  modification, including smoking
cessation, regular physical activity, and dietary
counseling, should be encouraged among COPD

patients to reduce the risk of metabolic
syndrome.
Further large-scale multicenter studies are

recommended to better understand the
relationship between COPD and metabolic
syndrome in different populations.
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