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ABSTRACT

Background: Cardiovascular disease (CVVD) is a major cause of morbidity and mortality among 30-49 years i.e. 2nd
and 3rd decade of adulthood who are vulnerable to utmost stress and strain of life. This study was conducted to
predict the ten years risk of cardiovascular disease and calculate vascular age of adults aged 30-49 years.

Methods: This community based, observational, cross-sectional study was done from August-October’17 among 182
individuals aged 30-49 years residing in South Kolkata, West Bengal. Data collection was done using a structured
questionnaire along with B.P. measurement and lipid profile test. ‘Framingham heart study CVD risk calculator
online version’ was used to calculate CVD risk and vascular age. Participants with known CVD, pregnancy were
excluded from the study. Data was analyzed using SPSS software version 16.0 and descriptive statistics were
employed to express results through appropriate tables and figures.

Results: The mean ten years predicted CVD risk of the study subjects was 5.9%+5.3%, 63.7% participants had low
risk of CVD and only 3.9% had high risk. CVD risk is well associated with increasing age, male gender, diabetes,
hypertension, dyslipidemia and use of tobacco. The mean vascular age (46.5+6.1 years) was much higher than the
actual mean biological age (39.1+15.0 years) of the participants. Almost 2/3rd of study subjects had more vascular
age than their actual biological age.

Conclusions: Further studies are required to prove the appropriateness of this online calculator and to establish
vascular age as an alternate modality for prediction of CVD related events.
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INTRODUCTION

Cardiovascular disease (CVD) is the number one cause of
death globally (31% of all global death).! CVDs have
become the leading cause of mortality in India.? It affects
Indians at least a decade earlier than the western counter
part.** Studies show an increasing trends of CVD among
young Indians.® CVD risk factors among the young
Indian increases exponentially with age after 30-39
years.” This CVD risk can be translated to ‘Heart age or

vascular age’ by Framingham heart study CVD risk
calculator (online).®® Vascular age is defined as the age at
which the estimated cardiovascular risk equals the risk
from non-invasive imaging observed degree of
atherosclerosis.”® Therefore predicting the risk of CVD
among young adults can help to prevent its devastating
sequel in future. With this background, we conducted this
study to predict the ten years risk of CVD among adults
aged 30-49 years and also calculate their vascular age.
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METHODS

This was an observational, cross-sectional study which
was conducted over three months from 1* August to 31%
October, 2017 in Colony bazar area of Ward number: 66
of South Kolkata, West Bengal. The study was conducted
among adults aged 30 to 49 years, living in that area
permanently. Convenience sampling technique was used
in this study to select the total sample of 182.

A health camp was organized in a charitable dispensary
of Colony bazar on 15th August’17 for permanent adult
residents of that area. Campaigning was done for the
camp by the volunteers and all adult residents of that
locality were invited for the camp. Those who were
pregnant at that point of time or had a history of CVD
and those who did not give their informed written consent
were excluded from the study. Total participants were
312 adults, out of which 182 met the inclusion and
exclusion criteria. Data analysis was done on 182 study
subjects.

During camp, a pre-designed, pre-tested structured
guestionnaire was given to each participant initially for
filling it up. Those who were unable to fill the
questionnaire properly due to low literacy level were
either assisted by the volunteers or were asked to answer
the questions and their responses were noted down by the
volunteers in the questionnaire. There were questions on
socio-demographic profile, medical history and personal
history including addiction. After questionnaire fill up,
blood pressure (BP) measurement was done for each
participant. Lastly, blood test was done for fasting lipid
profile. Aneroid BP machine, stethoscope, needle,
syringe, tourniquet, cotton, spirit along with the
guestionnaire were used as study tools during data
collection.

We have used ‘Framingham heart study CVD risk
calculator (Lipid)” online version for calculation of CVD
risk percentage and vascular or heart age.®® It was an
online calculator which used the following eight variables
to calculate the CVD risk percentage and heart age of the
individual subjects. The parameters were age (in
completed years), sex (male or female), systolic BP (mm
of Hg), HDL cholesterol (mg/dl), total cholesterol
(mg/dl), current smoker (yes or no), known history of
diabetes (yes or no) and whether on treatment for
hypertension or not. CVD risk was categorized as low
risk (zero to six percent), medium risk (more than six to
twenty percent) and high risk (more than twenty percent).
For analysis, medium and high risk groups were clubbed
and compared with low risk group. Those who were
smoking cigarette or bidi daily or occasionally and
consumed 100 of those in life time at that point of time,
were defined as current smoker.'

Data was analyzed using SPSS software version 16.0 and
descriptive statistics were employed to express results
through appropriate tables and figures.

RESULTS

In this study, total study subjects were 182; out of which
99 (54.4%) were male and 83 (45.6%) were female. The
mean age of the study participants was 39.1(+6.1) years.
Among participants, 53.8% were in the age group of 30-
39 years and 46.2% were in 40-49 years. Ninety three
percent participants were Hindu and seventy nine percent
were married. Seventy two percent of study subjects
studied till higher secondary or above. According to
‘Modified B.G. Prasad scale 2017°, 37.9% participants
were in upper class, where as 46.2%,14.3% and 1.6%
were in upper middle class, middle class and lower
middle class respectively.

Table 1: Distribution of variables of the framingham
heart study CVD risk (n=182).

Number (%)/ Mean

VA standard deviation
Mean age 39.1 (£6.1) years
Male sex 99 (54.4%)

Mean SBP 125 (x19) mm of Hg

On treatment for
hypertension

History of diabetes
Current smoker

Mean HDL cholesterol

33 (18.1%)

31 (17.0%)
41 (22.5%)

(mg/dlI) 41.5 (£10.2)
Mean total cholesterol
(mg/dl) 182.8 (£36.7)

In the Table 1, we have shown the distribution of
variables of the Framingham heart study CVD risk
calculator (online version). We have calculated the ten
years predicted CVD risk of study subjects using
‘Framingham heart study CVD risk calculator’ online and
the risk status was depicted in the Figure 1. The mean ten
years predicted CVD risk of the study subjects was 5.9%
with standard deviation of 5.3%; the minimum and
maximum risk were 0.5% and 26.5% respectively.

Table 2: Risk status of CVD with Framingham CVD
risk factors (n=182).

Medium to
high risk of
CVD

Low risk of
CVD

Variables

Age (40-49 yrs) 32 (38.1) 52 (61.9)
Male 55 (55.6) 44 (44.4)
High SBP (>140) 10 (26.3) 28 (73.7)
Treatment for

hypertension 1(212) 26 (78.8)
History of diabetes 6 (19.4) 25 (80.7)
Current smoker 18 (43.9) 23 (56.1)
High HDL

cholesterol (>40) s s (EE)
High total cholesterol

>200) 29 (50.9) 28 (49.1)
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Figure 1: 10 years predicted CVD risk of study
subjects (n=182).

In the Table 2, we have expressed the distribution of
eight different variables of the ‘Framingham CVD risk
calculator online version’ among the low risk and
medium to high risk group of study subjects. It is evident
from the table that medium to high risk group had higher
age, high systolic BP, history of diabetes, hypertension
(on treatment) and smoking (current) and low HDL
cholesterol. Male had higher risk of CVD in comparison
to female. So those can be called high risk variable for
our sample population. High total cholesterol level was
almost equally distributed between two groups.

In Table 3, we have shown the comparison between
biological age and vascular or heart age of the study
participants. The mean vascular age (46.5+6.1 years) was
much higher than the actual mean biological age
(39.1+15.0 years) of the participants. It is also evident
from the table that most of the study participants (64.3%)
had higher vascular age than their actual biological age.

For this particular group of subjects the mean ten years
CVD risk was much higher (8.1%) in comparison to
those having vascular age either equal or less than their
biological age.

Table 3: Comparison of biological age and vascular of
the study participants; n=182.

Number

Biological age v/s

Mean ten years
CVD risk (%

56 (30.7) 2.0

vascular ag

Biological age
>vascular age
Biological age
=vascular age
Biological age
<vascular age

9 (5.0) 3.2

117 (64.3) 8.1

In Table 4, we have expressed the minimum, maximum
and mean vascular age of the study participants having
one or more high risk variables out of eight variables of
the ‘Framingham heart study CVD risk calculator online
version’. Here we have to again remember the fact that
the mean biological age of the participants was
39.1(x15.0) years, but here for all the high risk variables
the mean vascular age were much higher than that of
biological age. Among all the factors, diabetics and
hypertensive had the higher vascular age in comparison
to other variables. Another interesting fact was that the
maximum biological age for our sample population was
49 years but the maximum vascular age came to 86 years
for most of the variables. Though the score for medium to
high risk CVD was high for male than female, the mean
vascular age of female (47.1+18.0 years) was slightly
high than that of male (46.0+£12.1 years).

Table 4: Vascular age with Framingham CVD risk factors (n=182).

Variables Mean vascular age (£SD Minimum Maximum
Age (40-49 yrs) 55.8 (£14.7) 27 86
Female 47.1 (£18.0) 20 86
Male 46.0 (£12.1) 22 78
High SBP (>140) 63.4 (+14.8) 35 86
Treatment for hypertension 63.6 (+15.1) 32 86
History of diabetes 62.0 (x14.0) 37 86
Current smoker 50.8 (x12.6) 28 78
Low HDL cholesterol (<40) 46.0 (£13.1) 27 83
High total cholesterol (>200) 52.9 (£15.8) 20 86

DISCUSSION

In this study we have found that CVD risk is well
associated with increasing age, male gender, diabetes,
hypertension, dyslipidemia and use of tobacco. In our
study it was found that 15.9% of study participants had
ten years predicted CVD risk of ten percent or more.
Medium to high risk of CVD were present in 44.4% of
male and 26.5% of female subjects. In a study conducted
in central India in 2017 by Patil et al the ten years

predicted risk of CVD of 10% or more was present in
28% of study subjects by using WHO/International
Society of Hypertension (ISH) risk prediction charts.™
This disparity may arise due to the fact that in our study
we limit the age of the participants from 30-49 years
only. But older age subjects were involved in the study
by Patil et al and we knew that increasing age has a great
effect on the risk of CVD. In a nationwide study by
Jeemon et al in India the ten years predicted risk of CVD
of 10% or more was present in 23.5% of study subjects
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and the risk of CVD was higher in male (31.2%) than
female (10.6%)."* These findings closely resembles the
findings of our study.

Sydenham, the English Hippocrates once said that “a man
is as old as his arteries”. Today he has been proved
wrong. In our study, almost 2/3rd of study subjects had
more vascular age than their actual biological age and we
know already that this vascular age runs parallel with
CVD risk. But we did not find any study on vascular age
to compare our findings with them. This vascular age is a
new concept. Previously it can be determined only after
doing invasive procedure like angiography or non-
invasive USG colour doppler to know the degree of
atherosclerosis. But this online calculator gives readily
the vascular age along with CVD risk score. This concept
can be utilized to generate awareness and to motivate
people for the prevention of CVD as this online
calculator is available in mobile, tabs and computer for
easy calculation and interpretation. Lay man will not
understand the meaning of CVD risk and may ignore
high risk score also, but if they were told that the age of
their heart is much higher than their actual biological age,
they may give some importance to it. We have conducted
an awareness session after the camp on the basis of this
heart age. Further studies are required to prove its
appropriateness and to establish it as an alternate
modality for prediction of CVD related events.
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