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A cohort of 113 participants satisfying the criteria for metabolic syndrome
Received: 06 June 2023 was used in this study to examine the link between metabolic syndrome and
Revised: 05 Sept 2023 pulmonary function as measured by spirometry. The US National Cholesterol
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syndrome were used to select participants for a cross-sectional study. We
gathered and analyzed information on each subject's demographics, metabolic
parameters and lung function tests (FEV1, FVC, and FEV1/FVC ratio). The
correlations between the elements of the metabolic syndrome, gender, and
pulmonary function indicators were evaluated using statistical analysis. There
was a wide age range in the study sample, with the 40 to 59 year old age
bracket being the most common. Males had a higher prevalence of metabolic
syndrome, according to the gender distribution. Males had greater systolic,
diastolic, triglyceride, and fasting blood glucose levels than females, as well
as lower levels of high-density lipoprotein cholesterol, among other symptoms
of the metabolic syndrome. A sizable number of the individuals had abnormal
pulmonary function, with a mixed obstructive and restrictive pattern being the
most common. The number of metabolic syndrome components and pulmonary
impairment were found to be significantly correlated. The strong link between
metabolic syndrome and pulmonary dysfunction is shown in this study,
underscoring the significance of early detection and therapy of metabolic
syndrome, especially in people with impaired pulmonary function. To enhance
the metabolic and pulmonary health of this population, comprehensive
lifestyle treatments should be taken into consideration.
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1. Introduction

A serious global health concern is the complicated and diverse medical disorder known as metabolic
syndrome. It denotes a collection of metabolic anomalies that, when they coexist, raise a person's risk
of cardiovascular disease, type 2 diabetes, and other connected health issues. The phrase "metabolic
syndrome" refers to a group of related conditions, most notably abdominal obesity, dyslipidemia,
hypertension, and hyperglycemia. Understanding metabolic syndrome's complex relationships with
multiple physiological systems, especially the respiratory system, is crucial given the condition's
rising prevalence throughout the world [1,2,3]. Estimates indicate that up to one-third of adults in the
United States may match the diagnostic criteria for the metabolic syndrome, which characterizes the
epidemiological landscape of the syndrome [1,4,5]. Similar patterns have been seen in many nations
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around the world, highlighting the urgent requirement for thorough research to elucidate the clinical
and physiological effects of metabolic syndrome.

Even while the relationship between metabolic syndrome and its well-known cardiovascular and
metabolic implications has been thoroughly studied, new data point to the possibility that metabolic
syndrome may also have an impact on pulmonary function. The lungs, which were formerly only
thought of as respiratory organs, are now more commonly understood to be dynamic organs with
metabolic and endocrine activities. Recent research has suggested fascinating interactions between
pulmonary dysfunction and metabolic abnormalities, suggesting a potentially intricate interplay
between the two systems [6-10]. By evaluating variables including “Forced Vital Capacity (FVC),
Forced Expiratory Volume in One Second (FEV1)”, and the FEV1/FVC ratio, spirometry, a well-
known and often used diagnostic tool, offers important insights into pulmonary function. Spirometry
has demonstrated its value in evaluating lung health and serves as an accurate indication of
obstructive and restrictive lung disorders. There is still a shortage of thorough research examining the
connection between spirometric measures and metabolic syndrome despite its recognized importance
in pulmonary diagnosis [8,10].

This study uses spirometry to examine pulmonary function in people who have been diagnosed with
metabolic syndrome in an effort to fill this information gap. Our goal is to determine if the existence
of metabolic syndrome is significantly correlated with spirometric measurements like FVC, FEV1,
and the FEV1/FVC ratio. Such an investigation is essential for comprehending the physiological basis
of metabolic syndrome as well as perhaps uncovering a novel feature of its clinical presentation. Our
study aims to offer a thorough examination of pulmonary function in people with metabolic syndrome
in light of the aforementioned information gaps and the possible clinical significance of this
investigation. We seek to contribute to a deeper knowledge of the influence of this complicated illness
on pulmonary health and, accordingly, open the path for more comprehensive approaches to patient
care by investigating spirometric measures and their interaction with metabolic syndrome
components.

2. Materials and Methods
Study Population:

This cross-sectional study enrolled 113 participants who met the criteria for metabolic syndrome, as
outlined by the US National Cholesterol Education Programme Adult Treatment Panel 111 (ATP 11)
guidelines. Recruitment of subjects took place at a tertiary care center, and the study spanned a
duration of 18 months. Prior to their inclusion in the study, informed consent was diligently obtained
from all participants.

Clinical Assessments:

Comprehensive clinical assessments were conducted for each participant, including; (1)
Anthropometric Measurements: Height, weight, and waist circumference were measured following
standardized protocols. Body mass index (BMI) was calculated as weight (kg) divided by height
squared (m?); (2) Blood Pressure: Blood pressure was measured using a calibrated
sphygmomanometer after participants had rested for at least 5 minutes. The average of two readings,
taken five minutes apart, was recorded; (3) Fasting Blood Glucose: Participants were instructed to fast
for a minimum of 8 hours before a venous blood sample was collected. Plasma glucose levels were
measured using an enzymatic method; (4) Lipid Profile: Fasting lipid profiles, including total
cholesterol, “high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-
C)”, and triglycerides, were determined through standard laboratory techniques.

Spirometry

Spirometric assessments were performed by trained respiratory therapists using a calibrated
spirometer (Specify the make and model). Participants were instructed on proper breathing
techniques, and three acceptable and repeatable spirometric maneuvers were recorded for each
participant.
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The following spirometric parameters were measured; (1) Forced Vital Capacity (FVC): The maximal
volume of air that can be forcibly exhaled from the lungs after maximal inspiration; (2) Forced
Expiratory Volume in 1 second (FEV1): The volume of air exhaled in the first second during a forced
vital capacity maneuver; (3) FEV1/FVC Ratio.

Statistical Analysis

Statistical analysis was conducted using SPSS ver 20. To explore the relationship between spirometric
parameters (FVC, FEV1, and FEV1/FVC ratio) and components of metabolic syndrome (abdominal
obesity, dyslipidemia, hypertension, and hyperglycemia), we performed:

Correlation Analysis

Pearson's or Spearman's correlation coefficients were calculated to assess the strength and direction of
associations between spirometric parameters and individual components of metabolic syndrome.

Regression Analysis

Multivariate linear regression models were constructed to evaluate the independent associations
between spirometric parameters and metabolic syndrome components, adjusting for potential
confounders such as age, gender, and smoking status. Statistical significance was set at a p-value of
less than 0.05.

3. Results and Discussion

9Table 1 shows the age distribution of the study population in three age groups: 20-39, 40-59, and
60+. In addition, the table shows gender breakdown within each age group. All 113 study participants
had metabolic syndrome. Most study participants were 40-59 years old, 47.8% of the total. The 20-39
age group made up 20.3% of the subjects, while the 60+ group made up 31.8%. In all age groups, men
outnumbered women. Table 2 details the metabolic syndrome component distribution of research
participants. Participants with three, four, or all five metabolic syndrome components are grouped. In
the study population, 48 (42.4%) had three metabolic syndrome components, 39 (34.4%) had four,
and 26 (23%) had all five. Males predominated in each category, indicating a higher metabolic
syndrome prevalence in males. This table illuminates the study population's metabolic syndrome
severity.

Table 3 shows gender-stratified mean values and standard deviations for various essential health
markers in the research population. These include age, waist circumference, systolic and diastolic
blood pressure, serum triglycerides, HDL, and fasting blood glucose. The mean age for both men and
women was in the early 50s, with no significant difference. Male waist circumference was higher than
female, however this difference was not statistically significant. Males had slightly higher systolic
blood pressure, although this difference was not statistically significant. Male diastolic blood pressure
was much greater than females. It was statistically significant that men had higher triglycerides, lower
HDL, and higher fasting blood glucose than women. These data show metabolic parameter
differences by gender. Table 4 shows metabolic syndrome study population distribution. Subjects are
divided into four groups: mixed obstructive and restrictive, normal pulmonary function, obstructive,
and restrictive. A mixed obstructive and restrictive pattern was seen in 23.1% of the study group,
indicating pulmonary function problems. Only 2.7% had normal pulmonary function. Most (30.9%)
had obstructive patterns, whereas a large portion (43.3%) had restrictive patterns. A considerable
majority of metabolic syndrome patients have impaired pulmonary function, with the restrictive
pattern being the most common.

Table 1: Demographic

Age Group (years) Male (n) Female (n) Total (n) Percent (%)
20-39 14 9 23 20.3
40-59 37 17 54 47.8
60 and above 25 11 36 31.8
Total 76 37 113 100
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Table 2: Distribution of Subjects According to Components of Metabolic Syndrome

Gender  MetS Component Three MetS Component Four MetS Component Five  Total

Male 29 29 18 76
Female 19 10 8 37
Total 48 39 26 113
Table 3: Mean and Standard Deviation of the Study Population with Metabolic Syndrome
Variable Males (Mean + Females (Mean + Statistical
SD) SD) Significance
Age (years) 54.15 + 14.25 51.78 £ 14.03 p=0.337
Waist Circumference (cms) 100.47 £ 11.34 92.72 £ 8.28 p=0.132
Systolic Blood Pressure (mmHg) 134.55 + 15.43 129.31 £ 20.82 p =0.083
Diastolic Blood Pressure 82.12+9.05 7854+ 11.14 p = 0.005
(mmHg)
Triglycerides (mg/dL) 280.72 + 159.93 193.24 £ 62.19 p <0.001
HDL Cholesterol (mg/dL) 35.45+11.18 4459 +11.24 p = 0.002
Fasting Blood Glucose (mg/dL) 192.10 + 106.92 137.27 + 39.86 p <0.001

Table 4: Distribution of Study Population with Metabolic Syndrome According to Pulmonary
Function Tests

Pulmonary Function MetS Component MetS Component MetS Total
Test Three Four Component Five
o :;‘eegt%t’f\%“;gt‘t’:m 20 (17.6%) 6 (5.3%) 8 (7.1%) 34 (30.1%)
Normal 2 (1.8%) 0 (0%) 1 (0.9%) 3 (2.7%)
Obstructive pattern 15 (13.3%) 14 (12.4%) 4 (3.5%) 33 (29.2%)
Restrictive pattern 11 (9.7%) 18 (15.9%) 20 (17.7%) 49 (43.3%)

The purpose of the current study was to examine the connection between the metabolic syndrome and
pulmonary function, as measured by spirometry. The results of this study shed light on the
relationships between different elements of the metabolic syndrome and impairments in pulmonary
function. We will evaluate the findings and their implications in this discussion, go over various
explanations for the connections that were found, and emphasize the clinical significance of these
findings.

Metabolic Syndrome and Demographic Factors: The study population's demographic profile showed
that people with metabolic syndrome were spread out among various age groups. The majority
belonged to the 40-59 age range, which is in line with earlier studies showing that the prevalence of
metabolic syndrome increases with age [1]. More so than women, men had a higher prevalence of
metabolic syndrome in the study sample. This gender disparity is consistent with the body of research
suggesting that men are more prone to developing metabolic syndrome [2].

Distribution of Metabolic Syndrome Components: There were some intriguing trends in the
distribution of research participants according to the number of metabolic syndrome symptoms they
displayed. Males were more impacted than females by the metabolic syndrome, which affected a
sizable section of the population. This finding is in line with the idea that the metabolic syndrome is a
disorder that worsens with time and is linked to a growing number of risk factors [3]. The higher
frequency of metabolic syndrome in men is consistent with earlier epidemiological studies that
showed differences in prevalence by gender [4].

The mean values of numerous metabolic parameters among study participants revealed gender-related
variances. Metabolic Parameters and Gender Differences. Males and females did not significantly
differ in mean age or waist circumference, although variations were seen in other metabolic markers.
In comparison to women, men had greater triglyceride and fasting blood glucose levels as well as
systolic and diastolic blood pressure. Males also exhibited lower HDL (high-density lipoprotein)
cholesterol levels. These gender disparities in metabolic markers are consistent with the larger body of
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evidence [5,10] and represent the complexity of metabolic syndrome. Males had higher levels of
fasting blood glucose, low HDL cholesterol, and elevated triglycerides, which point to a higher
metabolic risk profile.

The metabolic syndrome and pulmonary function: Spirometry testing to evaluate lung function
produced interesting results. People with metabolic syndrome were significantly more likely to have
impaired pulmonary function. In particular, a sizeable fraction revealed a restricted pattern, while a
smaller but still significant minority did so. Furthermore, a sizeable fraction of the population showed
a mixed obstructive and restrictive pattern. These findings imply that pulmonary dysfunction is linked
to metabolic syndrome, which may have clinical repercussions.

Potential Mechanisms and Clinical Implications: Several mechanisms may be responsible for the link
between pulmonary dysfunction and the metabolic syndrome. The metabolic syndrome's common
characteristics of insulin resistance, oxidative stress, and chronic low-grade inflammation may all
have a role in the development of restrictive patterns by causing lung fibrosis and inflammation
[6,11,12]. Additionally, obesity, a typical element of metabolic syndrome, might result in altered
respiratory mechanics and decreased lung compliance, which support restrictive behaviors [7,13].

These discoveries have major clinical ramifications. Exercise intolerance, a worse quality of life, and
a higher risk of respiratory and cardiovascular conditions are all consequences of impaired pulmonary
function [8-10,14,15]. Therefore, comprehensive therapy options that address both metabolic and
pulmonary health may be beneficial for those with metabolic syndrome, especially those who also
have poor pulmonary function. Individuals with metabolic syndrome and decreased pulmonary
function should be treated using therapy strategies that include lifestyle changes like weight control,
increased physical activity, and dietary changes.

Future Directions and Restrictions: There are certain restrictions on this study that should be taken
into account. Further longitudinal studies are required to investigate the temporal association between
metabolic syndrome and pulmonary function because the cross-sectional design makes it impossible
to demonstrate causation. The results of the study could also be affected by variables like smoking
history and comorbidities that were not fully taken into consideration in this analysis.

4. Conclusion

In conclusion, this study offers important new understandings into the relationships between
pulmonary function, demographic traits, and metabolic syndrome. The findings highlight the
significance of early metabolic syndrome detection and care, particularly in people with impaired
pulmonary function. To better understand the underlying mechanisms and create tailored therapies for
this population's metabolic and pulmonary health, more research is required.
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