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Abstract:

Background: Myocardial infarction (MI) is increasingly affecting younger individuals,
especially those with a positive family history, due to a combination of genetic and modifiable
risk factors. Early identification and preventive strategies are essential to reduce the burden of
premature coronary artery disease (CAD) in this high-risk population.

Aim: To assess clinical, biochemical, and lifestyle-related risk factors among young
individuals aged 1845 years with a family history of MI and to evaluate their awareness and
preventive practices.

Methods: A cross-sectional observational study was conducted at the Department of Medicine
and Cardiology, ANMMCH, Gaya, involving 200 participants with a first-degree relative who
had experienced MI. Data were collected through structured questionnaires, clinical
examinations, and laboratory investigations. Parameters such as BMI, blood pressure, lipid
profile, fasting glucose, homocysteine, vitamin D, and B12 levels were evaluated. Data analysis
was performed using SPSS version 23.0.

Results: The mean age of participants was 34.2 + 6.8 years, with 60% being male.
Overweight/obesity was observed in 58% and elevated waist-hip ratio in 61%. Dyslipidemia
was prevalent: 65% had high LDL, 58% had low HDL, and 62% had raised triglycerides.
Vitamin D deficiency was noted in 71% and elevated homocysteine in 41%. Only 31% of
participants were aware of their cardiovascular risk and 22% had undergone prior screening.
Logistic regression identified male gender, obesity, smoking, and low HDL as independent
predictors of having multiple risk factors (p < 0.05).

Conclusion: A significant burden of modifiable cardiovascular risk factors exists among
young individuals with a family history of MI, yet awareness and screening remain low. Early
identification and targeted preventive strategies are urgently needed in this high-risk group.
Recommendations: Regular cardiovascular screening, lifestyle counselling, early biochemical
risk profiling, and public health initiatives focusing on young high-risk individuals should be
implemented at primary and tertiary care levels.

Keywords: Premature myocardial infarction, family history, cardiovascular risk, prevention,
young adults.
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Introduction

Myocardial infarction (MI), traditionally older age, is increasingly being observed in
perceived as a condition of middle and younger populations, particularly those
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with a positive family history of premature
coronary artery disease (CAD) [1]. Genetic
predisposition plays a critical role in the
early onset of atherosclerosis, with first-de-
gree relatives of MI patients having a 2- to
3-fold increased risk compared to those
without such a history [2]. This familial
risk, when combined with modifiable life-
style and metabolic factors, substantially el-
evates the chances of early cardiovascular
events [3].

India, in particular, is witnessing a demo-
graphic shift where cardiovascular risk fac-
tors are manifesting at a younger age com-
pared to Western populations, leading to an
earlier onset of ischemic heart disease [4].
Contributing elements include sedentary
lifestyles, poor dietary habits, increasing
obesity, stress, smoking, and lack of regular
screening practices [5]. Additionally,
emerging risk markers such as vitamin D
and B12 deficiencies, hyperhomocyste-
inemia, and subclinical inflammation have
been increasingly associated with early vas-
cular damage and coronary plaque instabil-
ity in young adults [6,7].

Despite this alarming trend, awareness re-
garding preventive screening and early in-
tervention among young individuals, espe-
cially those with a family history of MI, re-
mains limited [8]. Studies suggest that pro-
active screening for dyslipidemia, hyper-
tension, impaired glucose tolerance, and
nutritional deficiencies in high-risk popula-
tions can significantly reduce long-term
cardiovascular events through timely life-
style modification and pharmacological in-
terventions [9].

However, data specific to younger Indian
populations with a familial predisposition
to MI is still scarce. Most young individuals
remain asymptomatic until a cardiac event
occurs, underscoring the importance of
early identification of at-risk individuals
before clinical manifestations develop [10].
There is a critical need to identify the pat-
tern and clustering of risk factors among
this vulnerable group to formulate targeted
preventive strategies. To assess clinical,
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biochemical, and lifestyle-related risk fac-
tors among young individuals aged 1845
years with a family history of MI and to
evaluate their awareness and preventive
practices.

Methodology
Study Design

This study was a cross-sectional observa-
tional study.

Study Setting

The study was conducted at the Department
of Medicine and Cardiology, Anugrah Na-
rayan Magadh Medical College and Hospi-
tal (ANMMCH), Gaya, Bihar. Data collec-
tion was carried out over a period of 6
months from outpatient and inpatient ser-
vices of the department.

Participants

A total of 200 participants aged between 18
and 45 years with a documented family his-
tory of myocardial infarction in first-degree
relatives were recruited. These participants
were evaluated for various cardiovascular
risk factors and preventive health behav-
iors.

Inclusion Criteria

1. Individuals aged 1845 years.

2. Either sex.

3. Documented family history (parent or
sibling) of myocardial infarction before
age 60.

4. Willingness to participate and provide
informed consent.

Exclusion Criteria

e History of established cardiovascular
disease (e.g., previous MI, angina, or
stroke).

e Known congenital heart disease.

e Chronic systemic illnesses such as ma-
lignancy or autoimmune diseases.

e Individuals on long-term corticoster-
oids or lipid-lowering therapy.
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Bias Control

To minimize selection bias, participants
were randomly selected from the outpatient
and inpatient registry of the cardiology and
medicine departments. Observer bias was
minimized by training the data collectors
uniformly and maintaining blinding of the
data entry personnel. Confounding varia-
bles such as smoking, alcohol intake, and
BMI were adjusted during statistical analy-
sis.

Data Collection

Data were collected using a structured
questionnaire, clinical examination, and bi-
ochemical investigations. The question-
naire included demographic details, family
history, lifestyle habits (diet, exercise,
smoking, alcohol), and awareness of pre-
ventive measures. Clinical data included
blood pressure, BMI, and waist-hip ratio.
Biochemical data included fasting blood
sugar, lipid profile, serum homocysteine,
and vitamin B12 and D levels.

Procedure

After obtaining informed consent, each par-
ticipant underwent a brief clinical evalua-
tion and was subjected to laboratory inves-
tigations. A fasting blood sample was col-
lected for biochemical analysis. Partici-
pants also completed a validated question-
naire regarding cardiovascular risk percep-
tion, screening history, and preventive
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practices. Data were anonymized and se-
curely stored.

Statistical Analysis

The data collected were entered into Mi-
crosoft Excel and analyzed using SPSS ver-
sion 23.0. Descriptive statistics were used
to summarize demographic and clinical var-
iables. Mean and standard deviation were
calculated for continuous variables, and fre-
quency and percentages for categorical var-
iables. Chi-square test was used for categor-
ical data, and t-test or ANOVA was applied
for continuous data. A p-value of <0.05 was
considered statistically significant. Logistic
regression was performed to identify inde-
pendent predictors of cardiovascular risk.

Results

A total of 200 participants aged between
1845 years (mean age: 34.2 + 6.8 years)
with a documented family history of myo-
cardial infarction were included in the
study. The results are presented under de-
mographic, clinical, biochemical, and life-
style parameters. All values are statistically
analyzed and significant differences or as-
sociations are noted.

1. Demographic Profile

Out of 200 participants, 120 (60%) were
male and 80 (40%) were female. Most par-
ticipants were in the 31-40 year age group
(45%).

Table 1: Age and Gender Distribution

Age Group (years) Male (n=120) Female (n=80) Total (n=200)
18-25 20 (16.7%) 18 (22.5%) 38 (19.0%)
26-30 34 (28.3%) 24 (30.0%) 58 (29.0%)
3140 50 (41.7%) 40 (50.0%) 90 (45.0%)
41-45 16 (13.3%) 8 (10.0%) 24 (12.0%)

The highest representation was in the 3140
age group. Gender-wise distribution
showed a slight male predominance.
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Table 2: Clinical Parameters
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Parameter Mean = SD | Normal Range | % Abnormal (n)
Body Mass Index (BMI, | 27.4+4.6 | 18.5-24.9 58% overweight/obese (n=116)
kg/m?)
Systolic BP (mmHg) 132.6 + | <120 mmHg 45% elevated/prehypertensive

12.1 (n=90)
Diastolic BP (mmHg) 84.3+84 | <80mmHg 48% elevated (n=96)
Waist-Hip Ratio (M/F) 0.96/0.91 M: <0.90, F:|61% abnormal (n=122)

<0.85

Over half the participants were overweight or obese. Elevated blood pressure and waist-hip
ratios indicate significant cardiometabolic risk.

3. Biochemical Profile

Table 3: Biochemical Abnormalities

Parameter Mean = SD | Reference % Abnormal (n)
Range
Total Cholesterol (mg/dL) | 212.4 + | <200 52% (n=104)
36.7
LDL-C (mg/dL) 136.2 + [ <100 65% (n=130)
29.1
HDL-C (mg/dL) 38683 | > 40 (M), > 50 | 58% (n=116) low
(F)
Triglycerides (mg/dL) 178.9 + | <150 62% (n=124)
43.5
Fasting  Blood  Sugar | 102.7 +|70-100 38% impaired/diabetic
(mg/dL) 16.4 (n=76)
Vitamin D (ng/mL) 185+6.1 |>30 71% deficient (n=142)
Vitamin B12 (pg/mL) 248.6 + | 200 -900 34% deficient (n=68)
88.7
Homocysteine (umol/L) 184+63 |5-15 41% elevated (n=82)

A significant proportion had dyslipidemia, low HDL-C, and elevated triglycerides. Notably,
71% of participants had Vitamin D deficiency and 41% had raised homocysteine levels — both
emerging risk markers for early atherosclerosis.

4. Lifestyle and Risk Awareness

Table 4: Lifestyle Risk Factors

Risk Factor Present (n) Percentage (%)
Sedentary lifestyle 124 62%
Smoking (current/former) 68 34%
Alcohol use 54 27%
Regular exercise (>3x/week) 48 24%
Aware of personal risk 62 31%
Had prior screening 44 22%

Despite a high-risk profile, only 31% were
aware of their risk and less than a quarter
cardiovascular

had undergone prior
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screening or followed preventive lifestyle

practices.
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Statistical Associations

e Low HDL and High BMI had a signif-
icant inverse relationship (Pearson cor-
relation =-0.42, p <0.01).

e Vitamin D deficiency was significantly
associated with elevated homocysteine
levels (p = 0.03).

e Logistic regression showed that male
gender, obesity, smoking, and low
HDL were independent predictors of
having two or more risk factors (OR:
2.4,95% CI: 1.4-4.1,p <0.01).

Discussion

In this cross-sectional observational study
involving 200 participants aged 1845
years with a family history of myocardial
infarction (MI), several significant clinical,
biochemical, and lifestyle risk factors were
identified, highlighting the importance of
early preventive screening and intervention.
The majority of participants were males
(60%) and clustered in the 3140 year age
group, reflecting a critical window for car-
diovascular risk assessment. A substantial
proportion (58%) were either overweight or
obese based on BMI, with over 60% also
showing elevated waist-hip ratios, indicat-
ing central obesity — a known risk factor
for atherosclerosis and premature coronary
artery disease. Furthermore, 45% of partic-
ipants had elevated systolic blood pressure,
and 48% had increased diastolic values,
suggesting a high prevalence of prehyper-
tension or undiagnosed hypertension in this
population.

Biochemical analysis revealed a wide-
spread dyslipidemia pattern: 65% had ele-
vated LDL, 58% had low HDL cholesterol,
and 62% had raised triglyceride levels, all
of which are strongly associated with in-
creased cardiovascular risk. Additionally,
fasting blood sugar was elevated in 38% of
individuals, pointing toward impaired glu-
cose metabolism or undiagnosed diabetes.
Importantly, 71% of participants were defi-
cient in Vitamin D, and 41% had raised ho-
mocysteine levels—emerging biomarkers
increasingly linked to vascular endothelial
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dysfunction and early plaque formation.
Vitamin B12 deficiency was noted in 34%
of subjects, potentially contributing to hy-
perhomocysteinemia.

Lifestyle evaluation showed that 62% of
participants led sedentary lifestyles, and
34% were either current or former smokers.
Despite their high-risk status, only 31%
were aware of their susceptibility to cardio-
vascular disease, and merely 22% had un-
dergone any prior cardiovascular screening
or risk assessment. This reflects a signifi-
cant gap in awareness and preventive be-
havior. Statistical analysis highlighted sig-
nificant correlations between low HDL lev-
els and higher BMI, as well as between Vit-
amin D deficiency and elevated homocys-
teine levels. Logistic regression identified
male gender, obesity, smoking, and low
HDL levels as independent predictors for
clustering of multiple risk factors.

In summary, the findings underscore a high
burden of modifiable risk factors in young
individuals with a family history of MI,
many of whom remain undiagnosed and un-
aware. The results advocate for early, tar-
geted preventive strategies including life-
style modification, metabolic screening,
and risk awareness programs in this vulner-
able population to curb the onset of prema-
ture coronary artery disease.

Recent literature highlights the growing
burden of cardiovascular risk among young
adults, particularly those with a family his-
tory of myocardial infarction. A 2024 study
emphasized that both traditional (e.g., hy-
pertension, dyslipidemia) and non-tradi-
tional (e.g., stress, substance abuse) risk
factors contribute to MI in this group. Cli-
nicians are advised to adopt personalized
management approaches that recognize
these unique risk profiles to enable more ef-
fective early intervention and prognosis im-
provement [11]. Another review noted that
the decline in MI incidence seen in older
adults has not been mirrored in the younger
population. Young individuals often have
high rates of smoking and drug use but are
less likely to be prescribed preventive
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therapies, largely due to underestimation of
their cardiovascular risk [12].

In a registry-based cohort study, younger
adults under 50 years were shown to have
higher prevalence of smoking and familial
premature coronary artery disease com-
pared to those aged 50—60. Despite these
differences in risk profiles, mortality out-
comes were similar across age groups, un-
derlining the need for early preventive
measures regardless of apparent risk levels
[13]. Dimitrova’s 2023 study in Bulgaria
further confirmed that young MI patients
more frequently presented with modifiable
risk factors like smoking and dyslipidemia,
and were more likely to exhibit non-ob-
structive coronary disease, reinforcing the
case for early screening [14].

Young adults with perceived good general
health and no family history were found to
underestimate their cardiovascular risk.
However, those with a family history had a
clearer sense of vulnerability, suggesting
that family history could be a key motivator
for early risk assessment and prevention
programs [15]. A systematic review identi-
fied elevated lipoprotein(a) as a particularly
strong genetic risk factor in young MI pa-
tients, especially those without other identi-
fiable risk markers. Measuring lipopro-
tein(a) in this population could enable tar-
geted treatment and monitoring strategies
[16].

Early screening was also highlighted in a
2024 study that showed young MI patients
had significantly elevated LDL and total
cholesterol levels. These patients were
more likely to present with ST-elevation MI
(STEMI) and had a notable prevalence of
family history of MI, justifying aggressive
early lipid profiling and intervention [17].
A Swedish national study with over 25,000
MI patients found that a family history of
early-onset atherosclerotic cardiovascular
disease significantly increased the risk of
recurrent MI, even after adjusting for other
risk factors. This study supports incorporat-
ing family history into secondary preven-
tion risk scoring models [18].
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Conclusion

Young individuals with a family history of
myocardial infarction exhibit a high preva-
lence of modifiable cardiovascular risk fac-
tors such as obesity, dyslipidemia, hyper-
tension, and vitamin deficiencies. Despite
this, awareness and preventive screening
remain alarmingly low. Early identifica-
tion, lifestyle intervention, and routine
monitoring are essential to reduce the bur-
den of premature coronary artery disease in
this high-risk group.
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