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ABSTRACT

Background: The Metabolic Syndrome (MS) is defined as a constellation of interconnected
physiological, biochemical, clinical, and metabolic factors that directly increases the risk of
cardiovascular diseases, type 2 diabetes mellitus and all-cause mortality. It is clustering of
hyperglycemia or insulin resistance, obesity, high cholesterol, and hypertension. Metabolic
syndrome is a major and escalating public health crisis among young adults in recent times.
Increasing calorie intake, sedentary lifestyle, lack of exercise and chronic stress are the
contributing factors for metabolic syndrome. Metabolic syndrome in young adults has become

a significant area of research due to its implications for long-term health outcomes.

Materials and methodology: The present study is a cross-sectional survey conducted using a
convenient sampling method. The sample size was calculated using the formula n = Z* x p x
(1 —p)/E? considering a 95% confidence level (Z =1.96), an estimated prevalence of 0.5, and
a margin of error of 5%, which yielded a required sample size of 384 participants. The study
was carried out in the Pune region over a period of six months. Data were collected using a
self-made questionnaire. The study included young adults aged 18-30 years, both male and
female. Individuals who were medical or paramedical students and those unable to understand

English were excluded from the study.

Results: The study found that 70-80% of young adults showed good awareness of major
lifestyle-related risk factors for metabolic syndrome, including obesity (77%), high-carb and
high-fat diet (77-80%), stress (80%), poor sleep (77%), and portion control (75%).
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However, 25-40% of participants showed limited or poor awareness of several medical and
genetic factors. Specifically, 28% were unsure about the risk from controlled hypertension, 33—
40% lacked awareness about genetic dyslipidemia, chronic kidney disease, and arterial disease
risk, and around 24-27% were unsure about the reversibility of metabolic syndrome and the

importance of regular health check-ups.

Conclusion: The study concludes that while 70—-80% of young adults are aware of the major
lifestyle-related risk factors of metabolic syndrome, a significant portion—25-40% —lack
understanding of key medical, genetic, and long-term complications such as controlled
hypertension, genetic dyslipidemia, chronic kidney disease, and arterial disease risk.
Strengthening targeted health education and promoting regular screening are essential to

address these gaps and reduce the future burden of metabolic syndrome.
Keywords: Metabolic syndrome, risk factors, awareness, young adults.
INTRODUCTION:

The Metabolic Syndrome (MS) is defined as a constellation of interconnected
physiological, biochemical, clinical, and metabolic factors that directly increases the risk of
cardiovascular diseases, type 2 diabetes mellitus and all-cause mortality.!'! It is clustering of

hyperglycemia or insulin resistance, obesity, high cholesterol, and hypertension. [2I*!

The diagnosis of metabolic syndrome requires the presence of any of following 3 or

more metabolic abnormalities:

> A waist circumference of more than 40 inches in men and 35 inches in women

A\

Serum triglycerides level of 150 mg/dL or greater

» Reduced high-density lipoprotein cholesterol, less than 40 mg/dL in men or less than
50 mg/dL in women

» Elevated fasting glucose of 100 mg/dL or greater

» Blood pressure values of systolic 130 mm Hg or higher or diastolic 85 mm Hg or higher.

> Serum creatinine for adults, female :0.6 tol.1mg/dL , male: 0.7 to 1.3 mg/dL.!*

Metabolic syndrome is a leading cause of cardiovascular mortality and morbidity, and its

component conditions are highly prevalent in India. Resistance syndrome and Syndrome
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X are other names of this disorder. An estimated 20%—-25% of the world's adult population has
MS, and the complications of this disorder are not rare.!

The prevalence of metabolic syndrome among urban adults ranges between 25% to
45% in young adult. Among the Indians, the prevalence of metabolic syndrome is 23% between
the 19-24 age group.[®

Compared with the general population, the persons diagnosed with metabolic syndrome
are at two times greater risk of developing atherosclerotic cardiovascular diseases, and they
also present up to five times increased risk for diabetes mellitus. Metabolic syndrome may also
accelerate atherosclerosis, premature atherosclerotic cardiovascular diseases, and early
development of type II diabetes mellitus.™

With sedentary lifestyles and excessive intake of calories, obesity among populations
has drastically increased in the last couple of decades. Because of such exponential growth in
population obesity, the incidence of metabolic syndrome has greatly increased in the last 2
decades.

Intake of carbohydrates leads to increase in blood glucose levels which is one of the
risk factor of getting metabolic syndrome. Triglycerides level are a kind of fat in the blood
which increases with intake of fast food and hence in adult population it is a major risk factor.
Aging, smoking, alcohol consumption, lack of exercise, disruption of circadian rhythms due to
stress, diet poor in fruit and vegetables, overweight, obesity and elevated salt intake are related
to an increased risk of hypertension and cardiovascular disease.!”]

Central obesity is the fundamental component of metabolic syndrome, which results in
insulin resistance, hypertension, and dyslipidemia. The metabolic syndrome itself has a varying
clinical presentation, which depends on the underlying atherosclerotic cardiovascular disease.
Common signs of metabolic syndrome include abdominal obesity with high BMI and increased
waist circumference, elevated blood pressure, and the presence of insulin resistance.

Insulin resistance can be due to genetic predisposition or it can be an acquired one.
Impairment of the signaling pathway, insulin receptor defects, and defective insulin secretion
are other various causes leading to insulin resistance. Visceral obesity has been identified as
the main trigger for all pathways involved in the pathogenesis of metabolic syndrome, and
high-calorie intake is the root of visceral fat accumulation, and over time, the culmination

brings about metabolic syndrome, presenting as vascular and autonomic damage.'¥
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The metabolic syndrome may have serious implications for an individual's health.
Metabolic syndrome is on the rise, and with intervention, the progression may be prevented or
perhaps reversed.

In recent times, metabolic syndrome has become a major and escalating public health
crisis among young adults. The contributing factors include increased intake of calories,
sedentary lifestyle, lack of exercise, and chronic stress that together result in metabolic
syndrome. Metabolic syndrome in young adults has thus become a significant area of research
given the implications for long-term health outcomes.®’

Metabolic syndrome in young adults is multifaceted and thus a challenge to researchers

and health professionals.

MATERIALS AND METHODOLOGY:

The present study was designed as a observational cross-sectional study and employed
a convenient sampling method to recruit participants. The sample size was calculated using the
standard formula n = Z? x p x (1 — p) / E?, where a 95% confidence level (Z = 1.96), an
estimated prevalence of 0.5, and a margin of error of 5% were considered, resulting in a
required sample size of 384 participants. The study was conducted in the Pune region over a
period of six months. Data collection was carried out using a self-made questionnaire, designed
specifically for this research. Participants included young adults aged 18—30 years, comprising
both males and females who met the inclusion criteria. Individuals were excluded if they were
medical or paramedical students, or if they were unable to understand English, ensuring that

the responses accurately reflected the target population’s awareness and understanding.

RESULTS:

The study assessed 384 young adults, most of whom were between 18-25 years
(76.5%), with 62.2% males and 37.8% females. Awareness of metabolic syndrome (MetS)
showed considerable variation across different domains. Less than half (44.3%) correctly
understood that MetS is a cluster of risk factors, while 24.5% were unsure and over 30% held
misconceptions. Knowledge related to obesity was comparatively strong: 77.3% recognized
that overweight increases MetS risk, 76.8% understood that obesity has multiple causes beyond
nutrition (such as sedentary lifestyle and hormonal imbalance), and 75.2% agreed that portion
control plays an important role in weight management. Awareness regarding blood pressure

risks was moderate—75.2% identified high blood pressure as a risk factor for MetS, yet only
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51.3% knew that even controlled hypertension still poses a risk, and 74.3% acknowledged that
limiting salt intake helps prevent hypertension. Diabetes-related understanding was mixed:
while 46.9% recognized diabetes as an indicator of MetS, a higher 77.1% were aware of its
hereditary basis. Cholesterol-related awareness was also varied; 80.2% knew that high-fat
foods raise cholesterol, but only 53.7% realized that young adults themselves can develop high
cholesterol levels. Importantly, only 38.0% identified genetic dyslipidemia as a risk factor for
MetS, indicating a major knowledge gap. Awareness of chronic kidney disease (CKD) as a
contributing factor was low, with only 34.4% recognizing this link, while the rest were unsure
or incorrect. Similarly, understanding of the cardiovascular impact of metabolic abnormalities
was limited, as only 44.6% acknowledged that hypertension, diabetes, and high cholesterol
increase the risk of arterial disease. In contrast, awareness of lifestyle-related risks was
relatively high: 77.1% believed disturbed sleep contributes to MetS, 80.0% agreed that stress
affects eating and physical activity patterns, 72.4% recognized that MetS is reversible through
lifestyle changes, 75.3% understood the importance of regular health check-ups, and 74.2%
believed that professional guidance from healthcare providers can help reduce metabolic risks.
Overall, the results indicate strong awareness regarding lifestyle and dietary contributors, but
significant uncertainty remains regarding genetic risks, chronic diseases, and long-term

metabolic complications.

DISCUSSION:

The aim of this study was to assess the awareness of risk factors for metabolic
syndrome among young adults using a self-developed questionnaire. Most participants
demonstrated good understanding of modifiable risk factors such as obesity, poor diet, physical
inactivity, stress, and disturbed sleep patterns. However, notable gaps were observed regarding
genetic predisposition, the continued risk despite controlled hypertension, and the belief that

metabolic syndrome primarily affects older individuals.

Awareness of obesity and dietary habits was high, with 77.3% agreeing that overweight/obesity
increases MetS risk, and most acknowledging the role of portion control and high
carbohydrate/fat intake. Yet, nearly one-fourth were unsure, indicating a need for practical

nutrition education.

Lifestyle awareness was strong, with 77-80% recognizing the impact of sedentary behavior,

stress, and poor sleep, though 20-25% uncertainty suggests awareness may not always lead to
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healthy practices. Hypertension awareness was fairly strong (75.2%), but understanding
dropped regarding controlled hypertension, with only 51.3% acknowledging continued risk.
Less than half (46.9%) recognized diabetes as a major indicator of MetS, highlighting a major
knowledge gap.

Regarding dyslipidemia, 80.2% understood that high-fat foods raise cholesterol, but only
53.7% agreed that young adults are at risk, and awareness of genetic dyslipidemia was low
(38%). Chronic kidney disease was the least recognized risk factor, with only 34.4% aware of
its link to MetS. Preventive awareness was positive, as 72.4% agreed MetS is reversible
through lifestyle modification, and 74-75% acknowledged the importance of regular check-

ups and professional guidance.

Young adults showed good awareness of lifestyle-related risks but limited understanding of
hereditary, renal, and long-term metabolic consequences. Strengthening education on lesser-

known risk factors may support early prevention and improve long-term outcomes.

These findings align with previous studies. Vemuri et al. (2020) and Chigulapalli et al. (2020)
reported moderate awareness among medical and physiotherapy students, with good
understanding of diabetes and obesity but poor knowledge of hypertension and dyslipidemia.
The current study found generally higher awareness among the broader young adult population,
particularly regarding lifestyle factors, though gaps in genetic and clinical aspects remained.
Similar trends were observed in studies by Sharma et al. (2021) and Bhardwaj et al. (2020),
which reported good recognition of obesity and sedentary lifestyle but poor understanding of

genetics, sleep, and stress.

International studies by Ford et al. (2019) and Al-Khaldi et al. (2020) similarly noted that young
adults often associate MetS with aging and underestimate their own risk. Stress and sleep,
though often neglected risk factors, were well recognized—consistent with Kaur et al. (2022),
who found strong links between stress, poor sleep, and early metabolic changes. Overall, the
findings reinforce that metabolic syndrome is preventable and partly reversible through early

lifestyle intervention, structured education, regular screening, and professional guidance.

Overall, the findings of the study indicate that young adults demonstrate moderate to high
awareness of several lifestyle-related risk factors for metabolic syndrome, including obesity,

unhealthy dietary habits, physical inactivity, stress, and disturbed sleep patterns. However, the
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results also reveal significant gaps in understanding key medical and genetic determinants such
as controlled hypertension, genetic dyslipidemia, diabetes-associated risks, and the long-term
vascular complications of metabolic abnormalities. These areas of limited awareness suggest
that although general knowledge is encouraging, it remains incomplete and insufficient for

effective long-term prevention.

The study is therefore strongly justified, as it addresses a critical gap by evaluating awareness
in a pivotal age group that plays a decisive role in shaping lifelong health behaviors. Young
adults often underestimate their susceptibility to chronic metabolic conditions, which can result
in delayed screening and inadequate preventive practices. By identifying specific knowledge
deficits, the study offers valuable evidence for developing targeted educational strategies,
strengthening early screening efforts, and promoting timely lifestyle modifications. Enhancing
awareness during this formative stage is essential for reducing the future burden of metabolic

syndrome, cardiovascular diseases, and type 2 diabetes within the community.
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