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ABSTRACT

Objectives: The shift in lifestyle among the South Asian population has significantly contributed to the increasing burden of non-communicable
diseases. This study estimates risk factors of cardiovascular diseases (CVDs) among adults in South India.

Methods: The current study used data from adults in sub-urban area of South India. The total sample for the analysis was 260 adults aged between
20 and 60 years. Prevalence of cardiovascular risk was assessed by the non-laboratory-based INTERHEART modifiable risk scale. The data on socio-
demographic variables were expressed as a frequency table and analysed by the Chi-square test. The CVD risk was also analysed comparing age and
gender by multiple logistic regression.

Results: The mean age (standard deviation) of the adults was 35.38 (8.56) years. The frequency of risk factors for the age <39 years showed, 100,85.4,
64.4, and 26.7% for no risk, mild, moderate, and severe, while the above 40 years showed, 0, 14.6.35.6, and 73.3%. It was statistically significant
(p<0.001), showing that the severity of the CVD risk is comparatively more in above 40 years. The age showed an odds ratio of 5.334, while the gender
showed an odds ratio of 0.541.

Conclusion: This screening study offers insights into the distribution of risk factors of CVDs among IT professionals, particularly concerning age and
gender, poses a significant challenge to India’s future health trajectory. Implementing effective strategies focused on early detection and management
is crucial to reducing the risk of CVDs.
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INTRODUCTION processed and ready-to-eat energy-dense and high salt foods [8]. Risk
factors were identified among the Indian population. The South Asian
vegetarian diet was also found to include a significantly higher intake
of fried foods and desserts compared to the non-vegetarian diet. Unlike
vegetarians in the U.S,, this diet did not provide substantial protection
against abdominal obesity [9]. It undergoes the significant impact of
dietary habits in the development of cardiovascular risk. In addition,
the declining air quality across much of the country, along with
prolonged exposure to household air pollutants have been implicated
as a recent risk factor for the rising prevalence of disease burden in
India [10]. Numerous studies have indicated that the risk of CVD due
to air pollution may arise through various mechanistic pathways that
include inflammation/lipid peroxidation, endothelial dysfunction,
increased blood pressure, and abnormalities in heart rhythm [11-13].

India has a large youth population, with 37% of its between 30
and 59 years, which is predicted to increase 42.2% in 2036 [1].
Cardiovascular disease (CVD) is a major reason for the mortality in India
and around the world [2]. According to World Health Organization,
India accounts for one-fifth of CVD deaths worldwide, especially in
the younger population [3]. The ICMR-INDIAB study is a research
survey conducted in India encompasses all 28 states and two union
territories and revealed the frequency of diabetes and metabolic non-
communicable diseases (NCDs), including hypertension and obesity, is
notably higher compared to earlier studies [4]. Statistics indicate that
men in India bear a greater burden of premature mortality from CVD in
terms of years of life lost compared to women. The highest rates among
men were observed in Tamil Nadu, followed by Madhya Pradesh and

Chhattisgarh.
On the other hand, India is identified as a developing country, in 2017,

the government health expenditure was only 1% of its gross domestic
product, significantly lower than 8.6% in US, 4% in Brazil, and 2.9%
in China. NCDs accounted for 16,939 DALYs/100, 000 in India. About
50-70% of patients took treatment in private facilities. There is a huge
variation in the utilization of health facilities, disease burden, and cost

South Asia, identified as a residence of one-fourth of global population,
is currently experiencing an epidemiological transition marked by
a rapid surge in the prevalence of NCDs [5]. In the past, the Indian
visionary leader and the National Father of India, recognized the
seriousness and the immediacy of public health issues, addressed

health and its association with poverty, socio-economic conditions,
and food habits of common Indians [6,7]. There has been a decline in
the consumption of nutritious foods like coarse cereals, pulses, fruits,
and vegetables, accompanied by a rise the in intake of meat products,

of treatment across the states of India [7]. Approximately 50.3% of
familiesincurred catastrophic health expenditure due to hospitalization,
and 43.2% had some financial burdens due to outpatient department
care. 19.0% of families were driven below the poverty line due to
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hospitalization costs associated with CVD treatment [14]. Prevention
is one of the key strategies for identifying CVD risk and reducing the
occurrence of it [15]. Many studies reinforced the need to strengthen
the efforts for prevention, screening, early diagnosis, and treatment
of CVDs [14,16]. However, the current study aimed to determine
demographic groups that have a higher probability of developing CVD
and to identify its association with CVD risk factors among participants.

METHODS

Ethics, consent, and permission

The study received ethical clearance approved by the Institutional
Ethics Committee (007/11/2023/IEC/SMCH) and obtained consent
and approval from local governing authorities. In addition, consent
was obtained from all adults before collecting the required data then
conducted in compliance with ethical guidelines.

Study design and inclusion criteria

This is an institution-based cross-sectional study carried out from
March 2024 to May 2024 via a convenience sampling method. The
researcher recruited both men and women between the age of 20 and
60 years, working in two IT companies.

Study population

There were nearly twelve IT companies in selected settings, two
companies were randomly selected through a lottery method. IT
companies belong to suburban western part of Chennai is known for
its residential neighbourhoods and its proximity to IT hubs, making
a it sought-after location for professionals. 260 adults who fulfilled
inclusion criteria were selected as study participants. IT professionals
work long hours under high stress, increasing their vulnerability to
CVD risk factors. Limited data exist on CVD risk factors among software
professionals. Hence, this study findings can help in designing targeted
interventions for CVD preventions.

Data collection

The first section of the questionnaire was related to the
sociodemographic profile. The participants self-report their data such
as age, gender, religion, education, marital status, annual income,
and occupation. Non-laboratory INTERHEART risk score was used to
collect their clinical history and simple physical measurements, tool
permission was obtained before collecting the data.

Cardiovascular risk assessment

The cardiovascular risk was assessed by the Non-laboratory
INTERHEART risk score incorporates factors such as medical history,
current waist-to-hip ratio (guidelines provided with the survey),
smoking habits, psychosocial status, and dietary habits. Dietary
consideration includes the consumption of salt, fruits, vegetables, fast
food, and poultry or meat, as well as their level of physical activity.
The study population was categorised for CVD risk as severe 16-48,
Moderate 10-15, mild 1-9, and 0 as no risk of CVD.

Statistical analysis

Sociodemographic data were presented in a frequency table and
analysed using the Chi-square test. CVD risk was further examined
by comparing age and gender through multiple logistic regression.
A probability of 0.05 and less was considered as statistically significant.
SigmaPlot 14.5 version was used for statistical analysis) Systat Software
Inc., San Jose, USA).

RESULTS

Data from 260 participants were in the analysis. The characteristics
of these participants are given in Table 1. The mean age (standard
deviation) of the adults was 35.38 (8.56) years, with males averaging
35.7 years and females 32.8 years. Out of 260 adults, 191 (73.5%)
of adults were under the age of 39 years, 205 (78.8%) were male,
229 (88%) of them were graduated from professional courses, and 227
(87.3%) were skilled workers (Table 1).
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Table 1: Characteristics of socio-demographic variables (n=260)

Variables Frequency (no.) Percentage (%)
Age

<39 years 191 73.5

>40 years 69 26.5
Gender

Male 205 78.8

Female 55 21.1
Religion

Hindu 210 80.7

Non-Hindu 50 19.2
Educational status

Graduates 31 119

Professional graduates 229 88
Marital status

Unmarried 39 15

Married 221 85
Income (per month)

<Rs. 47347 96 36.9

>47348 164 63
Occupation (nature of job)

Semi- skilled 33 12.6

Skilled (Professionals) 227 87.3

Values are expressed in frequency and percentage

Among this group, results showed 13 (6.8%), 123 (64%), 47 (24.5%),
and 8 (4.1%) of adults had no risk, mild, moderate, and severe risk of
CVDs. While 100% of adults over the age of 40 years (n=69) fall under
the risk group, statistical data showed, 21 (30.4%) had mild, 26 (37.6%)
had moderate, and 22 (31.8%) had severe level of CVD risk.

The study setting was conducted in an IT company, with a majority
of participants being male, comprising 205 (78.8%), while females
accounted for 55 (21.1%) participants. Among 205 males, only 6 (2.9%)
had no risk, others had mild 110 (53.5%), moderate 62 (30.2%) and
severe 27 (13.1%) risk of CVDs. Out of 55 females, 7 (1.2%) had no risk
and 34 (61.8%) mild, 11 (20%) moderate, and 3 (5.4%) had severe risk
of CVDs. It was observed a statistically significant (¥2=12.710, p=0.005),
these findings indicate that the severity is greater in males than in
females, which is consistent with the results of other studies [17,18].

Regarding the percentage of risk factors, among male, 199 (97%) had
risk of CVDs, in this group 83 (40.4%) had smoking habits, 74 (37.1%)
were the meat eaters, 37 (18.5%) had diabetes mellitus, 36 (18%)
had hypertension, 20 (10%) had family history of CVDs and only
46 (23.1%) had a habit of doing physical exercises. Whereas among
females, 48 (87.2%) had risk of CVDs, in this group, stress 20 (41.6%)
and psychological factors 14 (29%) were more prominent risk factors
compared to males. There was not much difference in risk statistics
between married and unmarried adults. Out of 211 married adults,
209 (99%) had risk, similarly out of 39 unmarried adults, 38 (97%) had
risk of CVDs. Other variables such as religion, education, annual income,
and occupation were statistically not significant which was explained
in Table 2.

DISCUSSION

Overall, this screening study provides insights into the distribution of
risk factors of CVDs among IT professionals, especially variables such
as age and gender. Many studies have emphasized the significance of
considering age when examining sex-based variation in cardiovascular
and metabolic disorders [19,20]. In the current study, the multiple
logistic regression of age and gender with CVD risk showed significance
for age only (p<0.001). The gender showed a marginal significance
(p=0.087). The age showed an odds ratio of 5.334, while the gender
revealed an odds ratio of 0.541.

A national-level, multi-round survey conducted to explore the trend
of modifiable risk factors in India, identified overweight/obesity, to
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Table 2: Association of socio-demographic variables for cardiovascular disease risk (n=260)

Variable Category CVD risk Statistics
No Mild Moderate Severe

Age (year)
<39 13 123 47 8 X?=52.035 p<0.001
>40 0 21 26 22

Gender
Male 6 110 62 27 X?=12.710 p=0.005
Female 7 34 11 3

Religion
Hindu 9 121 57 23 X*=2.763 p=0.430
Other religions 4 23 16 7

Education
Graduate 2 17 10 2 x?=1.159 p=0.763
Professional 11 127 63 28

Marital status
Unmarried 1 26 10 2 Xx?=3.330 p=0.344
Married 12 118 63 28

Annual income

(rupees) <47347 7 57 23 9 X2=3.573 p=0.311
>47348 6 87 50 21

Occupation
Semi-Skilled 3 16 10 4 x*=1.668 p=0.644
Skilled (Professional category) 10 128 63 26

CVD: Cardiovascular disease. Values are expressed in frequency with Chi-square value and p-value

be higher among males (3.4% points) compared to females (11.4%
points) [21]. Overweight/obesity is a growing health challenge has
much impact on economic of a country [22]. A cost-of-illness analysis
revealed that per capita obesity related expenses in 2019 ranged
from US$7 in India to US$940 in Australia [23,24]. Consequently, this
exacerbates the economic strain and health burden on both individual
and nations such as India. However, the present study did not
demonstrate a significant correlation with these findings. Nevertheless,
waist- to- hip ratio exhibited notable prevalence, affecting 50 (19%)
adults, with males comprising 39 (19%) of the participants.

The increasing burden of CVDs in India is complex, leading to significant
morbidity and mortality and hindering the country’s progress toward
achieving its sustainable development goals. India has 253 million
teenagers and is the second-most populous nation in the world [25].
The current study results showed, high prevalence of lifestyle related
CVDs risk factors such as smoking (32.6%), psychological factors
(25.3%), stress (31.1%), meat eaters (38.8%) and waist hip ratio
(19.2%) among the younger population poses a serious challenge to
India’s future trajectory. This indeed may decrease the labour supply,
divert resources away from productive investments toward healthcare,
strain public and private budgets, increase business expenses, and
weaken competitiveness [26].

The professionals 229 (88%) make up a larger proportion of each
risk category compared to graduates 31 (11.9%), it might suggest
differences in lifestyle, workload or other factors contributing to risk
levels. This study result showed non-significant, would suggest that
risk levels are influenced by other factors beyond education such as
lifestyle or environmental factors [27,28]. The sample sizes for the
graduate group are relatively small compared to the professional
group, which might skew results. Similarly, unmarried participants
represent a smaller proportion in all risk categories compared to
married individuals, married adults account for a larger proportion
of all risk levels yet the current study result showed non-statistically
significant with CVD risk factors. But many studies showed CVD risk
been influenced by factors such as family responsibilities, work stress,
or financial obligations [29,30].

Strength and limitations of the study
The present study may be the initial attempt to identify cardiovascular
health status and its associated factors among two IT companies

of South India. Further, we assessed cardiovascular risk using non-
laboratory risk assessment scale, which is identified as standardized
scale and easy on participants. In addition, it gave a first view on
participant’s cardiac health swiftly. However, our study had a few
limitations; majority of collected data was subjective in nature, may be
the authenticity limited. The non-laboratory INTERHEART risk score
serves as a valuable preliminary tool for risk stratification; however, its
precision may be inferior to a comprehensive cardiovascular assessment
that incorporates laboratory diagnostics. Moreover, we considered only
a few IT companies and participants were desk-workers selected based
on availability at the time of data collection. So, the data outcome may not
represent and generalize with all adults at suburban western Chennai.

CONCLUSION

Our study highlighted the cardiovascular risk among adults in
suburban western Chennai, India, with a focus on socio-demographic
characteristics. It also provided insights into the frequency of CVD
and related risk factors among the adult’s population in India. The
findings indicate that the adults in this region are at higher risk of
developing CVDs in future. In addition, a more investigations is needed
to identify and prioritize the risk factors that may directly or indirectly
influence CVD. The high prevalence raises significant concern about
cardiac health and growing healthcare needs. Effective implementation
strategies are essential to reduce the risk of CVDs, with an emphasis on
early detection and management.
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