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Abstract:

Background: Metabolic syndrome (MetS) is a cluster of metabolic abnormalities (including central obesity,
dyslipidemia, hypertension, and impaired glucose metabolism) ‘that increases the risk of cardiovascular disease
and type 2 diabetes. Middle-aged adults (40—60 years) are particularly vulnerable due to lifestyle and hormonal
factors.

Aim: To assess the prevalence, risk factors, and clinical profile of MetS among middle-aged adults attending a
tertiary care hospital in Bihar, India.

Methodology: A cross-sectional observational study was conducted among 90 adults (48 males, 42 females) in
the Department of General Medicine, Nalanda Medical College and Hospital. Anthropometric, clinical, and
biochemical parameters were recorded. MetS was diagnosed using NCEP-ATP III criteria. Statistical analysis was
performed using SPSS v27, with significance set at p < 0.05.

Results: MetS prevalence was 51.1%, higher in females (57.1%) than males (45.8%). Age >50 years, sedentary
lifestyle, and positive family history of diabetes were significantly associated with MetS (p < 0.05). Abdominal
obesity (60%) and elevated blood pressure (61.1%) were the most common components. Gender-specific
differences were noted, with males showing higher waist circumference and blood pressure, while females had
greater abdominal obesity and lower HDL cholesterol.

Conclusion: MetS is highly prevalent among middle-aged adults, particularly in females. Early screening,
lifestyle interventions, and risk factor management are essential to reduce cardiometabolic complications.
Keywords: Metabolic Syndrome, Middle-Aged Adults, Prevalence, Risk Factors, NCEP-ATP III, India.
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Introduction

Metabolic syndrome (MetS) is a set of metabolic
disturbances that are interconnected and increase the
likelihood of developing cardiovascular diseases
(CVD), type 2 diabetes mellitus (T2DM) and gen-
eral mortality [1]. It is defined as central obesity,
dyslipidemia, hypertension, and dysmetabolic glu-
cose that subsequently leads to a pro-inflammatory
and pro-thrombotic condition of the organism. Due
to its rising prevalence among the populations and
its heavy dependence on sedentary lifestyles, un-
healthy diet patterns, and the escalating obesity epi-
demic, the syndrome has been gaining more and
more recognition among people globally. The World
Health Organization (WHO) does not consider met-
abolic syndrome as a disease, but rather as a pattern
of metabolic risk factors that considerably raise mor-
bidity and mortality because of cardiovascular com-
plications and diabetes [2]. The diagnosis and treat-
ment of metabolic syndrome have therefore become
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an important issue in the health policies of the pop-
ulation in the control of non-communicable diseases

(NCDs).

In the case of middle-aged adults, who in most cases
fall within the age bracket of 40-60 years, metabolic
syndrome has been found to increase in prevalence
during the last several decades [3]. The age group is
very vulnerable because they have been exposed to
the unhealthy lifestyle factors including physical in-
activity, high caloric diets, excessive alcoholic con-
sumption, smoking and psychological stress. Addi-
tionally, the development of hormonal disorders,
particularly among women nearing menopause,
leads to the inability to metabolize lipid and the dep-
osition of fat in the visceral area, which increase the
chances of getting MetS. The epidemiological re-
search has also shown that the metabolic syndrome
tends to be initiated in the middle age and therefore,
this is a critical period of time, where early
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diagnosis, intervention and lifestyle change can be
instituted [4]. The risk factor clustering at this age of
life does not only indicate cardiovascular morbidity
at the later stages of life but also demonstrates the
cumulative impact of metabolic derangements that
were set in place in ‘the previous adulthood.

The diagnostic criteria of metabolic syndrome have
been suggested by various organizations such as the
World Health Organization (WHO, 1998), the Na-
tional Cholesterol Education Program Adult Treat-
ment Panel III (NCEP ATP III, 2001) and the Inter-
national Diabetes Federation (IDF, 2005) [5]. Alt-
hough there are minor discrepancies between the
definitions, they all focus on central obesity, ele-
vated triglycerides, decreased high-density lipopro-
tein (HDL) cholesterol, raised blood pressure, and
increased fasting plasma glucose as the most signif-
icant elements. IDF claims that the definition of
MetS is the presence of central obesity (waist cir-
cumference with ethnicity-specific values) and two
out of the rest of the four measures [6] to diagnose
the disease. These parameters emphasize the value
of abdominal fat as a primary predictor of metabolic
disturbance. The underlying pathophysiology of
MetS is also associated with complex interplay of
genetic, environmental and behavioral influences
but insulin resistance is the common denominator in
all the metabolic abnormalities [7]. Adipose tissue,
particularly visceral, releases adipokines and pro-in-
flammatory cytokines, including tumor necrosis fac-
tor-alphabeta (TNF- 6), interleukin-6 (IL-6) that de-
activate insulin responsiveness and promote inflam-
mation throughout the body.

As one ages, insulin resistance tends to progress par-
ticularly among middle-aged adults as a result of de-
terioration in muscle mass, augmentation of adipos-
ity and variation in hormonal regulation [8]. This in-
sulin-resistance results in compensatory hyperinsu-
linemia, which subsequently causes high blood pres-
sure due to increased sodium retention and sympa-
thetic stimulation and dyslipidemia due to a change
in hepatic lipid metabolism [9]. Moreover, long-
term low-grade inflammatory response and oxida-
tive stress are also critical factors in endothelial dys-
function, which is another characteristic of MetS
that predisposes the sex to atherosclerosis. The com-
bination of ‘these pathophysiological processes en-
hance vascular injury and endangers the occurrence
of coronary artery disease, stroke, and renal dys-
function. Therefore, it is crucial to learn how all
these aspects interact in the middle-aged population
to determine risk groups of people and preventive
measures to take.

In the perspective of the public health, the increasing
prevalence of metabolic syndrome in adults aged in
the middle-age is a major problem of concern in all
parts of the world, including the developing world
such as India. The reason is the rapid urbanization,
economic development, and lifestyle
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transformations, which have resulted in an epidemi-
ological transition, and non-communicable diseases
are currently the leading cause of death compared to
infectious diseases [10]. Research studies that have
been carried out in different Indian groups have
given a prevalence ranging between 25- 45% of met-
abolic syndrome among middle aged adults, with re-
spect to the criteria used to diagnose it. The rates are
higher among urban populations as compared to the
rural, which is probably because of the variations in
dietary patterns, level of activity in the work place,
and socioeconomic status. In addition, the Asian In-
dian phenotype (greater central obesity, increased
insulin resistance, and higher risk to metabolic dis-
ease despite having lower body mass index (BMI))
predisposes this group of people to the metabolic
syndrome especially at comparatively young age.

It is important to note that metabolic syndrome is
largely attributable to cardiovascular diseases and
diabetes, which are to be prevented through early di-
agnosis and treatment of the syndrome. Diagnosis
can be made on time through screening programs in
‘relation to the waist circumference, blood pressure,
fasting glucose and lipid profiles. The foundation of
prevention and treatment is still lifestyle modifica-
tion, and it focuses on exercising, controlling the
diet, losing weight, and managing stress. In severe
cases, pharmacological treatment might be required
to curb hypertension, dyslipidemia and hyperglyce-
mia. More so, healthy lifestyle practices can be en-
couraged through community-based awareness and
educational activities and the risk of developing the
metabolic syndrome can be lowered.

Due to its multifactorial characteristics and serious
health outcomes, the research on metabolic syn-
drome within the middle-aged adults is a crucial
source of knowledge on how chronic metabolic dis-
eases can be identified and treated early. Knowledge
of the demographic, clinical, and biochemical corre-
lates of MetS in this age group can be useful in de-
veloping specific interventions and health policies to
inhibit its further development. These studies also
help determine the region-specific risk patterns, ed-
ucate the healthcare providers on the population-
specific preventive strategies, and inform future re-
search on the mechanism underlying the metabolic
dysregulation. Consequently, the current research
will seek to address the prevalence, risk-factors, and
clinical presentation of metabolic syndrome in mid-
dle-aged adults, with a view that all-inclusive
measures need to be developed in order to reduce its
effects on the health and lives of the population.

Methodology

Study Design: The present study adopted a cross-
sectional observational design to evaluate the prev-
alence and associated risk factors of metabolic syn-
drome among middle-aged adults. This design ena-
bled  the simultaneous ~ assessment  of
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anthropometric, biochemical, and clinical parame-
ters to determine the presence of metabolic syn-
drome according to standardized diagnostic criteria.

Study Area: The study was conducted in the De-
partment of General Medicine, Nalanda Medical
College and Hospital, Patna, Bihar, India for five
months.

Study Participants: Participants were middle-aged
adults attending the outpatient department of Gen-
eral Medicine during the study period. Individuals
were selected using simple random sampling after
obtaining informed consent.

Inclusion Criteria

e  Adults aged 40—60 years.

e Both males and females attending the General
Medicine outpatient department.

e Individuals willing to participate and provide
informed consent.

e Participants with available anthropometric and
biochemical data.

Exclusion Criteria

e Individuals below 40 years or above 60 years of
age.

e  Pregnant or lactating women.

e Patients with known endocrine disorders other
‘than diabetes (e.g., thyroid disease, Cushing’s
syndrome).

e Individuals on medications that affect lipid or
glucose metabolism.

e Those unwilling or unable to provide informed
consent.

Sample Size: A total of 90 participants were in-
cluded in the study. The sample size was determined
based on convenience sampling within the study du-
ration, ensuring adequate representation of both gen-
ders and different socioeconomic strata.

Procedure: Each of the study subjects was exam-
ined in detail during clinical assessment, anthropo-
metrical examination, and laboratory tests with the
informed consent. Demographic facts, medical his-
tory, as well as lifestyle information (smoking, alco-
hol consumption, and physical activity) were pro-
vided in a structured proforma.

Height, weight, waist circumference, and body mass
index (BMI) are anthropometric parameters that
were determined through normal methods. Measure-
ment of blood pressure was done by a calibrated
sphygmomanometer in the sitting position after at
least five minutes of relaxation.
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Estimation of fasting plasma glucose, triglycerides,
and high-density lipoprotein (HDL) cholesterol was
done in the central laboratory of the hospital based
on enzymatic colorimetric analysis of ‘the venous
blood samples taken after 12 hours of overnight fast-
ing.

The National Cholesterol Education Program Adult
Treatment Panel III (NCEP-ATP III) criteria have
been used to diagnose metabolic syndrome (MetS)
(NCEP, 2002). The existence of any three or more
of the following five criteria was a MetS:

1. Abdominal obesity: Waist circumference >102
cm in men and >88 cm in women.

2. Elevated triglycerides: >150 mg/dL.

3. Reduced HDL cholesterol: <40 mg/dL in men
and <50 mg/dL in women.

4. Elevated blood pressure: >130/85 mmHg or on
antihypertensive medication.

5. Elevated fasting glucose: >110 mg/dL or on an-
tidiabetic medication.

Participants were categorized accordingly, and the
relationship between sociodemographic, anthropo-
metric, and biochemical variables with metabolic
syndrome was analyzed.

Statistical Analysis: The data were incorporated
into the Microsoft Excel and the Statistical Package
of the Social Sciences (27.0) was used to analyze
the data. Data was summarized using descriptive
statistics which were represented as mean standard
deviation (SD) when continuous and percentages
when categorical. Chi-square ‘test was to compare
proportions between groups and student t-test was
adopted to compare continuous variables. A p-value
that was below 0.05 was regarded as statistically sig-
nificant.

Result

The distribution of the study participants based on
age and gender is presented in table 1 as there were
90 total participants, 48 (53.3) males and 42 (46.7)
females. Most participants were between the age of
55 and 60, as 27 participants (30.0 percent) were in-
cluded, and 23 participants (25.6 percent) were be-
tween the age of 50 and 54 years. The 4549 years
age bracket had 22 respondents (24.4%), whereas
the 4044 years age bracket had the fewest respond-
ents (18 respondents). This dispersion indicates that
middle-aged people and those aged 50-60 years con-
stituted the main percentage of the research partici-
pants, with males slightly superior in number to fe-
males.
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Table 1: Distribution of Study Participants According to Age and Gender (n = 90)
Age Group (years) | Male (n =48) Female (n = 42) Total (n =90) Percentage (%)
4044 10 8 18 20
4549 12 10 22 24.4
50-54 13 10 23 25.6
55-60 13 14 27 30
Total 48 (53.3%) 42 (46.7%) 90 (100%) 100

Table 2 shows the participant distribution with re-
gard to different clinical parameters with large gen-
der differences in some of them. The mean height of
males (168.2 + 6.1 cm) was found to be significantly
higher than that of females (156.4 + 5.9 cm) with a
value of 0.001. In a similar manner, the mean
weights of males (72.5 = 9.4 kg) had a significant
value as compared to females (65.8 + 8.6 kg; p =
0.002). The mean score of ‘the BMI (26.9 & 3.6 kg /
m 2) was observed to be slightly higher in females
(26.9) as compared to the males (25.8), but the

difference was not significant (p=0.178). The differ-
ence in the waist circumference was found to be sig-
nificant (p = 0.004) with men having a higher mean
value (98.5 + 8.3 cm) than women (92.1 = 7.5 cm).
On the contrary, the systolic and diastolic blood
pressure in males was slightly higher, although the
difference was not statistically significant (p =0.213
and p = 0.129, respectively). Altogether, the results
show significant gender-related differences in an-
thropometric measurements, whereas the level of
blood pressure was relatively similar.

Table 2: Distribution of Participants Based on Clinical Parameters (Mean + SD)

Parameter Male (n=48) Female (n=42) Total (n=90) | p-value
Height (cm) 168.2 £6.1 156.4+5.9 162.7+7.8 <0.001
Weight (kg) 72.5+94 65.8 + 8.6 69.4+9.5 0.002
BMI (kg/m?) 25.8+£3.2 26.9=£3.6 26.3+3.4 0.178
Waist Circumference (cm) 98.5+8.3 92.1+7.5 95.6 + 8.4 0.004
Systolic Blood Pressure (mmHg) 136.2+ 14.5 132.4+15.1 1344+14.8 | 0.213
Diastolic Blood Pressure (mmHg) 86.5+9.8 83.2+8.9 84.9+9.5 0.129

Table 3 presents the breakdown of the participants
according to the NCEP-ATP III criteria elements of
Metabolic Syndrome. Out of the 90 respondents, ab-
dominal obesity was observed in 60% of the re-
spondents with more females (30) than males (24).
The most prevalent component was elevated blood
pressure, as it was observed in 61.1 percent of the
participants, including 30 men and 25 women with
its elevated values or undergoing treatment. The
presence of elevated triglycerides was detected in

53.3 percent of the subjects whereas the low level
of HDL cholesterol was observed in 48.9 percent
and was more common among females (26) ‘than
males (18). High levels of fasting glucose were ob-
served in 46.7 percent of the participants with an
even gender distribution of 22 males and 20 females.
In general, the results have shown that abdominal
obesity, as well as high blood pressure, were the
most common metabolic disruptions among the par-
ticipants in this study.

Table 3: Distribution of Participants According to NCEP-ATP III Criteria Components of Metabolic
Syndrome
Components of MetS Male (n=48) | Female (n=42) | Total (n=90) | Percentage (%)
Abdominal obesity (WC >102 cm in | 24 30 54 60
men, >88 cm in women)
Elevated triglycerides (=150 | 26 22 48 533
mg/dL)
Reduced HDL cholesterol (<40 in | 18 26 44 48.9
men, <50 in women)
Elevated BP (>130/85 mmHg or on | 30 25 55 61.1
treatment)
Elevated fasting glucose (=110 | 22 20 42 46.7
mg/dL)

Table 4 shows the prevalence of metabolic syn-
drome (MetS) among participants of the study ac-
cording to the gender. Among the 90 factories
(N=90) investigated, 46 of them (51.1%) had been
found to fit the MetS-criteria, meaning that over 50
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percent of the population under study had it. Out of
males (n=48), 22 males were found to be having
MetS and the prevalence was 45.8, and on the other
hand, out of females (n=42) 24 females were found,
thus yielding a higher prevalence of 57.1. This

International Journal of Pharmaceutical Quality Assurance

242



International Journal of Pharmaceutical Quality Assurance

implies that female subjects were more likely to
have metabolic syndrome than male participants of
the research sample.
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Table 4: Prevalence of Metabolic Syndrome Among Study Participants
Gender MetS Present (>3 Criteria) | MetS Absent (<3 Criteria) | Total | Prevalence (%)
Male (n=48) 22 26 48 45.8
Female (n=42) 24 18 42 57.1
Total (n=90) 46 44 90 511
The correlation between metabolic syndrome 60.9% and 65.2% of the afflicted having these fac-

(MetS) and the choice of risk factors among the
study participants is indicated in Table 5. The prev-
alence of MetS among persons aged >50 years
(73.9) was significantly higher than the prevalence
of the same among persons without MetS (40.9),
which suggests a strong association of age with
MetS (2=8.62 p=0.003). In the same way, a positive
family history of diabetes and sedentary lifestyle
were also significantly correlated with MetS with

tors respectively (p=0.021 and p=0.023). Con-
versely, the relationship between gender and smok-
ing habit with MetS was not significant since the re-
spective p-values were 0.308 and 0.25. This evi-
dence indicates that age, inactivity, and family his-
tory of diabetes are among the important ‘factors
that determine the existence of metabolic syndrome
among the selected population.

Table 5: Association Between Metabolic Syndrome and Selected Risk Factors
Risk Factor With MetS (n=46) | Without MetS (n=44) | y*> value | p-value
Age >50 years 34 (73.9%) 18 (40.9%) 8.62 0.003
Male gender 22 (47.8%) 26 (59.1%) 1.04 0.308
Sedentary lifestyle 28 (60.9%) 16 (36.4%) 5.28 0.021
Positive family history of diabetes | 30 (65.2%) 18 (40.9%) 5.16 0.023
Smoking habit 20 (43.5%) 14 (31.8%) 1.32 0.25
Discussion literature pointing to the so-called survivor effect,

The current research has shown that the incidence of
metabolic syndrome (MetS) is significant among the
middle-aged adults with an overall rate of 51.1, with
a higher rate in females (57.1) than in males (45.8).
The results are consistent with those of Rochlani et
al. (2015) [11] who noted that women are more
likely to have MetS than men, especially in post-
menopausal age because of hormonal changes and
dislocation of fat. In the same manner, Pu et al.
(2017) [12] observed that postmenopausal women
are more likely to have central obesity, lower levels
of HDL cholesterol and higher blood pressure
which increases their metabolic Tisk, a trend that is
also evident in our female participants with higher
levels of abdominal obesity and low levels of HDL
cholesterol.

In our study, age was also seen to be a strong non-
modifiable risk factor and individuals of age 50
years and above exhibited a significantly higher
prevalence of MetS. This observation is similar to
the findings of Costa (2020) [13] who noted that
middle-aged adults and especially those in the early
postmenopausal years have more susceptibility to
MetS as a result of combined effect of age-related
changes in physiology, low levels of physical activ-
ity and accumulated metabolic risks. Interestingly
enough, our findings also revealed that the highest
rates of MetS were in the oldest group (more than 60
years), which can also be explained by the existing
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according to which people who are of advanced age
might simply have fewer metabolic abnormalities
than middle-aged adults do (De Carvalho et al.,
2013) [14] looks somewhat similar to that. This is in
contrast to the general tendency of rising MetS prev-
alence with age in larger population studies with the
focus on the selective survival and lifestyle varia-
tions among cohorts.

In our study, the positive family history of diabetes
and sedentary lifestyle were significantly related to
MetS. The same was highlighted by Beavers et al.
(2013) [15] that reported that the determinants that
are critical in the context of MetS and its compo-
nents on glucose metabolism, blood pressure, and li-
pid profiles in middle-aged adults are physical inac-
tivity and central adiposity. The impact of heredity
is also validated by Blaum, West, and Haan (2007)
[16] results where heredity is seen to have an in-
creased influence of the effects of lifestyle factors on
those who have a family history of diabetes or car-
diovascular disease because of genetic predisposi-
tion, which may increase the influence of other life-
style factors like diet and activity levels.

Our anthropometric trends gave rise to the conclu-
sion that males were taller, heavier and had a larger
waist circumference than the females who were mar-
ginally higher in BMI, though not statistically sig-
nificant. These results can be compared to those of
Pucci et al. (2017) [17] who reported sex-specific fat
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distribution, which suggested that men are likely to
gain visceral fat and women can have greater
amounts of total fat which can lead to variations in
the metabolism risk factor. High blood pressure was
more common in males and high triglycerides were
also more common with males, which agrees with
other similar results published by Willard (2017)
[18] who cited that MetS components tend to vary
between sexes with men having higher hypertension
and triglyceride abnormalities and women having
higher central obesity and lower HDL levels.

Another risk factor of MetS that was found among
our participants was socioeconomic status and par-
ity. Lower income and education levels among
women were more prevalent, which is similar to the
results of Montez et al. (2016) [19] who found that
low socioeconomic status is a risk factor of increas-
ing MetS because of the lack of access to healthy
food, physical activity, or cumulative psychosocial
stress. Increased parity was also found to be linked
with more prevalence of MetS, which is in agree-
ment with the results of Vladutiu et al., (2016) [20]
who established ‘those successive pregnancies are
associated with persistent gain in weight, insulin re-
sistance, and lipid anomalies, which in turn in-
creases metabolic risk in young women at middle
age.

Conversely, smoking and gender were not found to
have a significant independent effect with MetS in
our study which is somewhat in contradiction with
researches that show that tobacco use may increase
the metabolic abnormalities. This inconsistency may
be explained by the reduced smoking rates among
our sample or the preponderant position of other var-
iables (age, physical activity, family history) in this
particular group.

Conclusion

The current research paper emphasizes that meta-
bolic syndrome (MetS) is a significant issue in mid-
dle-aged adults where its prevalence is higher than
fifty percent of the participants of the study (51.1%),
and females were found to be more burdened than
males (57.1 vs. 45.8). It was found that age (espe-
cially 50 years and above), non-modifiable risk fac-
tors, and lifestyle-related risk factors, such as posi-
tive family history of diabetes, could significantly
contribute to MetS developing. Gender-specific dif-
ferences in anthropometric and biochemical patterns
were that males had a higher waist circumference
and blood pressure whereas females had higher ab-
dominal obesity and lower HDL cholesterol. These
results highlight the necessity of early screening,
specific lifestyle change, and the population health
approach based on physical exercises, nutritional
changes, and risk factors control to prevent cardio-
vascular and metabolic morbidity in middle-aged
adulthood. The prevention of the increasing burden
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of MetS strongly depends on the early identification
and personalized prevention strategies.
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