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ABSTRACT

Background: The rise in cardiovascular diseases (CVDs) has been particularly alarming in India, with a significant
increase in both prevalence and mortality rates over the past few decades. Understanding the risk factors associated with
cardiovascular diseases is crucial for developing effective prevention and intervention strategies.

Methods: After ethical approval, this cross-sectional study was conducted in outpatient department of Gian Sagar
Medical College and Hospital of district Patiala, Punjab during October 2023 to November 2023. Two hundred patients
were selected by non-probability sampling technique. Inclusion criteria were patients who were willing to participate
and more than 25 years of age. The patients who were already diagnosed with hypertension and taking anti hypertension
medicines were excluded from study. After extensive review, questionnaire was prepared which was divided into two
parts: demographic performa and clinical proforma. Socio demo graphic data of patient includes variables that is age,
gender, marital status, education, employment, socioeconomic status, history of smoking and alcohol, religion, and past
history of heart disease, meal frequency, exercise, type of diet, oil consumption, salt and water consumption. Clinical
variables are body mass index (BMI), systolic blood pressure (SBP), diastolic blood pressure (DBP), comorbidity
history, history of dyslipidaemia, and waist hip ratio were included. Tool got validated by experts from field of nursing
and medicine. Reliability checked by Cronbach’s alpha and it was 0.80. Permission for data collection was taken from
hospital administration. After obtaining consent from patient, data was collected from patients. Collected data was
analysed by using statistical package for the social sciences (SPSS) version 21 for windows by using descriptive and
inferential statistics. Findings were presented by tables and figures.

Results: The most significant risk factor identified was a lack of exercise, with 52.0% of the participants reported that
they did not engage in regular physical activity. This was closely followed by pre-obesity/obesity, which affected 54.0%
of the participants, and a higher waist-to-hip ratio, noted in 51.0% of the population. It was observed that while males
are more prone to multiple risk factors, the fraction of females with a high number of risk factors is significant (p value
0f 0.000).

Conclusions: Particularly physical inactivity and obesity is the risk factor of developing cardiovascular diseases. The
age and gender distribution data indicate that these risk factors are present even in younger populations and are more
prevalent in females.
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INTRODUCTION approximately 17.9 million deaths each year, which

represents 32% of all global deaths.! The burden of CVDs
Cardiovascular diseases (CVDs) remain the leading cause continues to grow, particularly in low- and middle-income
of mortality and morbidity worldwide, accounting for countries, where more than three-quarters of CVD deaths
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occur.? In India, the rise in CVDs has been particularly
alarming, with a significant increase in both prevalence
and mortality rates over the past few decades.
Understanding the risk factors associated with
cardiovascular diseases is crucial for developing effective
prevention and intervention strategies. Several well-
established risk factors contribute to the development and
progression of CVDs. These include modifiable lifestyle
factors such as hypertension, obesity, unhealthy diet,
physical inactivity, and tobacco use.?

Metabolic risk factors, along with hypertension,
dyslipidemia, and diabetes, increase the risk of CVD.*
Worldwide burden of CVD and premature death is
associated with elevated blood pressure. Mortality related
to systolic BP >140 mmHg was 3.6 million (40.1% of IHD
deaths), 1.1 million (38.1% of ischemic stroke deaths) and
1.4 million (42.5% of hemorrhagic stroke deaths) was
reported. In young adults’ Acute myocardial infarction
with worse prognosis is associated with metabolic
syndrome.®

Globally, 51% (48—54) of men and 41% (95% CrI 38-45)
of women with hypertension did not report a previous
diagnosis of hypertension. Obesity is one of the risk factors
for hypertension and its incidence increased although
hypertension prevalence decreased which implies that
hypertension’s dietary and environmental determinants
must have improved.” In India, the prevalence of
hypertension has been rising, with recent studies indicating
a prevalence rate of 30% among adults. Male gender, age,
hypertensive, overweight and obesity, salt consumption,
smoking tobacco, smokeless tobacco, and family history
are predictors of hypertension in rural India.® Elevated
blood pressure contributes to the development of
atherosclerosis, left ventricular hypertrophy, and
ultimately, heart failure.’ Hypertension was present in one-
fifth of this urban south Indian population and isolated
systolic hypertension was more common among elderly
population. Majority of hypertensive subjects still remain
undetected and the control of hypertension is also
inadequate.'® Another critical risk factor is dyslipidemia,
characterized by abnormal levels of lipids in the blood.
Elevated low-density lipoprotein (LDL) cholesterol and
reduced high-density lipoprotein (HDL) cholesterol levels
are strongly associated with an increased risk of coronary
artery disease.!! A study conducted in South India found
that dyslipidemia have higher percentage in both urban and
rural population and have significant association with age
and body mass index.'?

Diabetes mellitus, particularly type 2 diabetes,
significantly elevates the risk of developing CVDs.
Individuals with diabetes have a two to four times higher
risk of developing heart disease or stroke compared to
those without diabetes.!> The underlying mechanisms
include hyperglycaemia-induced endothelial dysfunction,
increased oxidative stress, and inflammation, all of which
contribute to atherogenesis.'# India has one of the highest
diabetes prevalence rates in the world, further exacerbating

the country's cardiovascular disease burden.'> Moreover,
non-modifiable risk factors such as age, gender, and
genetic predisposition also play a crucial role in the
development of CVDs.

The risk of cardiovascular diseases increases with age, and
men are generally at higher risk than premenopausal
women, although this difference diminishes after
menopause.'® Additionally, a family history of CVD is a
significant predictor of an individual's risk, highlighting
the importance of genetic factors.!” Recent studies
continue to shed light on these risk factors and their
implications. For example, a 2022 study emphasized the
significant impact of air pollution as an emerging risk
factor for CVDs, suggesting that long-term exposure to
fine particulate matter (PM2.5) is associated with
increased cardiovascular mortality.'?

Another 2023 study explored the relationship between
socioeconomic status and CVD, finding that lower
socioeconomic status is linked to a higher incidence of
cardiovascular events due to factors such as limited access
to healthcare and unhealthy lifestyle behaviours."

Understanding the multifaceted risk factors of
cardiovascular diseases is essential for implementing
effective public health strategies aimed at reducing the
global burden of these conditions. This paper aims to
explore the various risk factors associated with
cardiovascular diseases, examining both modifiable and
non-modifiable contributors, to provide a comprehensive
understanding of their impact as per Indian scenario on
global health.

METHODS
Study design and location

This cross-sectional study was conducted in medical
outpatient department (OPD) of Gian Sagar Medical
College and hospital of district Patiala, Punjab.

This hospital has 680 beds and situated in rural area and
patients came from surrounding villages. This study was
conducted during October 2023 to November 2023.

Sample size determination

The sample size for the present study was estimated using
the formula for prevalence studies. Assuming a 95%
confidence level (Z=1.96), an expected prevalence (p) of
30% for cardiovascular disease risk factors based on prior
literature, and a 5% margin of error (d=0.05), the
calculated minimum sample size was 153 participants.

Keeping in mind sample attrition, 200 subjects were
enrolled in the current study. This ensured sufficient
statistical power to estimate the prevalence of CVD risk
factors with acceptable precision.
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Sampling technique

Non-probability sampling technique were used to select
sample. Patients who were visiting hospital and came to
medical OPD was target population. Inclusion criteria
were patients who were willing to participate and more
than 25 years of age. The patients who were already
diagnosed with hypertension and taking antihypertensive
medicines were excluded from the study.

Data collection tool and instrument

After extensive review questionnaire was prepared which
have two sections i.e. demographic and clinical variables
section. Demgraphic data of patient included the variables
like age, gender, marital status, education, employment,
socioeconomic status, history of smoking and alcohol,
religion, and past history of heart disease, meal frequency,
exercise, type of diet, oil consumption, salt and water
consumption. Clinical data included the variables like
body mass index (BMI), systolic blood pressure (SBP),
diastolic blood pressure (DBP), comorbidity history,
history of dyslipidaemia, waist hip ratio. Patients were
categorized into pre obese (BMI 25-29.9 kg/m?) and obese
(BMI was >30 kg/m?) category based on BMI,

Waist hip ratio 1.0 or higher in males and 0.86 or higher in
females was considered high risk for cardiovascular
diseases. Blood pressure >140/90 mm Hg was considered
high blood pressure. Higher salt intake was defined as the
use of more than 1-2 teaspoons per day, while higher oil
consumption was defined as the use of more than 3
teaspoons per day. The tool was validated by experts from
the fields of nursing and medicine to ensure its relevance,
accuracy, and clarity. Reliability checked by Cronbach’s
alpha and it was 0.80. This depict data collection
instrument was reliable.

Manual sphygmomanometer was used to measure blood
pressure, weighing machine was used to check weight of
the patient. Height of patient measured by height
measuring scale. Calibration of sphygmomanometer and
weighing machine done for accuracy.

Data collection procedure

Permission for data collection was obtained from hospital
administration and head of medicine department.
Investigator taken the written consent from every patient
who met inclusion and exclusion criteria. Demographic
and clinical variable data was collected from patient.
Blood pressure, weight and height of patient checked. BMI
calculated and patient was categorized into pre obese and
obese category as per criteria.

Data analysis

Collected data was analyzed by using statistical package
for the social sciences (SPSS) version 21 for Windows.

Both descriptive and inferential statistics were applied, and
the results are presented using tables and figures.

RESULTS

Sample characteristics (Table 1), revealed that most
(37.5%) were between 25-35 years old, followed by
(26.5%) those aged 36-45 years. The gender distribution
was equal, with (50.0%) male and (50.0%) female
participants. Most participants were married (90.5%). In
terms of educational status, a significant portion of the
participants were under matric (40.5%), while 20.0% had
a diploma or were graduates, and only (5.0%) had a
postgraduate degree or above. Regarding employment
status, nearly half were unemployed (46.5%), (27.0%)
were self-employed, and (18.5%) were retired. Socio-
economic status revealed that (72.5%) of participants
belonged to the middle class, with (15.5%) in the lower
class and (12.0%) in the upper class. The majority religion
among the participants was Sikhism (56.5%), followed by
Hinduism (39.0%). Most participants lived in joint
families (75.0%).

Distribution of patients for presence of risk factors (Figure
1) indicated that (53.5%) of the participants had more than
two risk factors, (31.0%) had two risk factors, (12.0%) had
one risk factor, and only (3.5%) had none. One participant
(0.5%) had all the risk factors. Three, four, five and six risk
factors were present in (27.5%), (15%), (8%) and (2.5%)
respectively. The most significant risk factor identified
(Figure 2) was a lack of exercise, with 52.0% of the
participants reporting they did not engage in regular
physical activity. This was closely followed by pre-
obesity/obesity, which affected 54.0% of the participants,
and a higher waist-to-hip ratio, noted in 51.0% of the
population.
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Figure 1: Distribution of patients according to
presence of risk factors.

Patient distribution across age groups and the presence of
cardiovascular risk factors were categorized as none, one,
two, and more than two (Table 2). Across all age groups,
there is a noticeable trend of increasing prevalence in risk
factors with proceeding age. Proportionately, patients with
more than two risk factors were more in older age group
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category (46-55 years and 56 years and older). The
variations in absolute numbers across age categories had
no significant difference (p value 0.746). These findings
suggest the cumulative burden of cardiovascular risk
factors with age and emphasize the importance of age-
specific approaches in managing and reducing
cardiovascular risks in clinical settings.

Table 1: Sample characteristics patients attending
outpatient department of a tertiary care
hospital (n=200).

Frequency Percentage

Parameters ) (%)
_Age (years)
25-35 75 37.5
36-45 53 26.5
46-55 34 17.0
>56 38 19.0
Gender
Male 100 50.0
Female 100 50.0
Marital status
Unmarried 19 9.5
Married 181 90.5
Educational status
Under matric 81 40.5
Matric 34 17.0
12th class 35 17.5
Diploma/graduate 40 20.0
Post graduate or above 10 5.0
Employment status
Unemployed 93 46.5
Govt./private employees 16 8.0
Self employed 54 27.0
Retired 37 18.5
Socio-economic status
Upper class 24 12.0
Middle class 145 72.5
Lower class 31 15.5
Religion
Sikh 113 56.5
Hindu 78 39.0
Muslim 7 3.5
Christian 2 1.0
Type of family
Joint 150 75.0
Nuclear 49 24.5
Living alone 1 0.5

Patient distribution by gender and the presence of
cardiovascular risk factors (Table 3), showed that
prevalence of risk factors was higher in males, with 6
(6.0%) having no risk factors, and rising steadily to 42
(42.0%) having more than two risk factors. Females also
showed a similar trend, but with a most 65 (65.0%) having
more than two risk factors, indicating a higher risk of heart
disease among female patients. A significant difference in
the distribution of risk factors between genders was
observed (p value 0.000). It was inferred that while males
are more prone to multiple risk factors, the fraction of
females with a high number of risk factors is significant.
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Figure 2: Percentage distribution of patients
according to cardiovascular risk factor.

Patient distribution by socio-economic status and the
presence of cardiovascular risk factors, Table 4 showed
that prevalence in the upper class exhibited a striking
concentration of individuals with more than two risk
factors (70.8%), indicating a potentially higher burden of
cardiovascular risk in this socio-economic class. On the
contrary, the middle class showed a more balanced
distribution across risk factor categories, with a
considerable proportion having one or two risk factors
(13.1%) and (34.5%), respectively). The lower class,
similar to the upper class, shows a noticeable prevalence
of patients with more than two risk factors (64.5%). The p
value (0.342), suggests no significant differences in risk
factor distribution among socio-economic classes in
present study.

Table 2: Patient distribution by age and the presence of cardiovascular risk factors (n=200).

| Age (years) P value
gely None (n=7) One (n=24) Two (n=62) >Two (n=107)
25-35 3(4.0) 7(9.3) 22 (29.3) 43 (57.3) |
3645 0 (0.0) 9 (17.0) 18 (34.0) 26 (49.1) 5.50 9 0.746N8 |
46-55 2(5.9) 4(11.8) 9 (26.5) 19 (55.9)
Continued.

International Journal of Research in Medical Sciences | August 2026 | Vol 14 | Issue 8 Page 4



Kaur D et al. Int J Res Med Sci. 2026 Aug; 14(8):xxx-xxx

I Risk factors P value

BRSRARRA None @m=7)  One (n=24)
| >56 2(5.3) 4(10.5)
¥% Chi-square test, NS: not significant

Two (n=62)
13 (34.2)

>Two (n=107) [
19 (50.0) |

Table 3: Patient distribution by gender and the presence of cardiovascular risk factors (n=200).

Gender P value
None (n=7) One (n=24) Two (n=62) >Two (n=107)

Male 6 (6.0) 19 (19.0) 33 (33.0) 42 (42.0) *

Female 1(1.0) 5(5.0) 29 (29.0) 65 (65.0) 16.94 o3 0.000

¥* Chi-square test, *significant

Table 4: Patient distribution by socio -economic status and the presence of cardiovascular risk factors (n=200).

| Socio-economic _Risk factors

status None (n=7) One (n=24) Two (n=62) >Two (n=107) VB
Upper class 1(4.2) 2 (8.3) 4 (16.7) 17 (70.8)
Middle class 6 (4.1) 19 (13.1) 50 (34.5) 70 (48.3) 7.06 6 0.342N8
Lower class 0(0.0) 309.7) 8(25.8) 20 (64.5)

¥*: Chi-square test, NS: not significant
DISCUSSION

The present study was conducted for a risk assessment of
CVDs based on various factors in a given population The
prevalence of physical inactivity as a major risk factor
aligns with existing literature, which consistently
highlights the role of regular exercise in mitigating
cardiovascular risk. Every second individual is physically
inactive, and <10% of the studied population was involved
in doing regular physical activity as reported by Indian
Council of Medical Research India Diabetes
(ICMReINDIAB) study.?® According to the American
Heart Association, physical inactivity significantly
increases the risk of CVD, as it contributes to other risk
factors such as obesity, high blood pressure, and
dyslipidemia (American Heart Association, 2023).2! A
recent review emphasized that physical inactivity
significantly increases the risk of CVD, as it contributes to
other risk factors such as obesity, high blood pressure, and
dyslipidaemia.?? A study reported that reiterated that
central obesity and diabetes are very important risk factor
among women for CVD diseases in a longitudinal cohort.?
Obesity and a high waist-to-hip ratio were also prevalent
in our study, supporting findings from previous research
that indicate abdominal obesity is a strong predictor of
cardiovascular events. Studies have shown that visceral fat
is particularly harmful, releasing adipokines that can lead
to insulin resistance and inflammation, both of which are
critical in the pathogenesis of CVD.24%

The age distribution findings show that younger age
groups (25-35 years) already exhibit high prevalence of
multiple risk factors, which is concerning. This early onset
of risk factors is in line with findings from other studies
suggesting that lifestyle factors contributing to CVD start
accumulating early in life.?° This emphasizes the need for
early intervention strategies to mitigate long-term

cardiovascular risk. Gender distribution findings are
noteworthy, with females exhibiting a higher prevalence
of multiple risk factors. This is consistent with other
studies that have shown gender differences in CVD risk
profiles. Women are often found to have higher rates of
certain risk factors, such as obesity and physical inactivity,
which contribute to their overall cardiovascular risk.?’
Obesity, dyslipidemia and hypertension prevalence among
women was associated with an increased likelihood of a
CVD diseases with adjusted odds ratio (aOR)=2.6 [95%
CI: 1.5, 4.5]. Screening for detection of these
cardiometabolic risk factors should get priority.?®

The socio-economic status distribution findings suggest
that middle-class individuals have a slightly higher
prevalence of multiple risk factors, though the differences
are not statistically significant. Previous studies have
shown that lower socio-economic status is often associated
with higher CVD risk due to factors such as limited access
to healthcare, healthy foods, and opportunities for physical
activity.” Researchers recommended that holistic
multifaceted approach should be wused by while
considering both population level and biological risk
factors to control cardiovascular epidemic in India.’® This
study highlights the significant role of lifestyle factors,
particularly physical inactivity and obesity, in the risk of
developing cardiovascular diseases. The age and gender
distribution data indicate that these risk factors which are
present even in younger populations and are more
prevalent in females, highlights the need for early
prevention of CVD. Health policies of country should
focus on most prominent risk factors to avert
cardiovascular diseases and global deaths.* Addressing
these modifiable risk factors through public health
interventions and individual lifestyle changes is crucial in
reducing the burden of CVD in rural India. Public health
strategies should focus on early education and intervention
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to promote heart-healthy lifestyles starting from a young
age by involving schools and community health programs.
This could play a pivotal role in prevention of
cardiovascular diseases.

Further research is necessary to build on these findings and
develop targeted strategies for prevention and
management of cardiovascular diseases among Indian
population. Researchers recommended that longitudinal
studies should be done to establish a cause-effect
relationship between the identified risk factors and the
development of CVD including a more diverse range of
variables. Interventions aimed at increasing physical
activity and promoting healthy eating habits could be
implemented and evaluated for their effectiveness in
reducing CVD risk. While the study offers valuable
insights but several limitations must be acknowledged.
Firstly, the self-reported data was collected, which might
introduce biases such as underreporting or over reporting
certain behaviours. Additionally, the cross-sectional
design of the study limits the ability to infer causation.

CONCLUSION

Modifiable risk factor physical inactivity, pre obesity/
obesity and a higher waist-to-hip ratio is the major reported
risk factor of developing cardiovascular diseases. Multiple
risk factors are more prominent in males as compared to
female. Age-specific approaches for prevention of risk
factors and management of CVD should be more
emphasized in community setting.
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