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Abstract

Background: Cardiovascular diseases (CVD) such as hypertension and ischemic heart diseases cause 35 to 40% of deaths every
year in Pakistan. Several lifestyle factors such as dietary habits, lack of exercise, mental stress, body habitus (i.e., body mass index,
waist), personal habits (smoking, sleep, fitness) and clinical conditions (i.e., diabetes, dyslipidemia and hypertension) have been
shown to be strongly associated with the etiology of CVD. Epidemiological studies in Pakistan have shown poor adherence of
people to healthy lifestyle and lack of knowledge in adopting healthy alternatives. There are well validated cardiovascular risk es-
timation tools (QRISK model) that cn predict the probability of future cardiac events. The existing tools are based on laboratory
investigations of biochemical test but there is no widely accepted tool available that predicts the CVD risk probability based on
lifestyle factors.

Aims: Aim of the current study was to develop alternative CVD risk estimation model based on lifestyle factors and physical
attributes (without using laboratory investigation) using QRISK model as the gold standard.

Study Design: Clinical and lifestyle data of one hundred and sixty subjects were collected to formulate a regression model for
predicting CVD risk probability.

Methods: Lifestyle factors as independent variables (IV) include BMI, waist circumference, physical activities (stamina, strength,
flexibility, posture), smoking, general illnesses, dietary intake, stress and physical characteristics. CVD risk probability of QRISK
Intervention computed through clinical variables was used as a dependent variable (DV) in present research. Chronological age
was also included in analysis in addition to selected lifestyle factors. Regression analysis, principal component analysis and bivar-
iate correlations were applied to assess the relationship among predictor variables and cardiovascular risk score.

Results: Chronological age, waist circumference, BMI and strength showed significant effect on CVD risk probability. The pro-
posed model can be used to calculate CVD risk probability with 72.9% accuracy for the targeted population.

Conclusion: The model involves only those features which can be measured without any clinical test. The proposed model is
rapid and less costly hence appropriate for use in developing countries like Pakistan.
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Introduction habits?, lack of exercise, mental stress, body habitus (i.e.,

Cardiovascular diseases (CVD), such as hypertension and
ischemic heart diseases cause 35 to 40% of deaths every
year in Pakistan'. Several lifestyle factors, such as dietary
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BMI, waist), personal habits (i.e. smoking, sleep, fitness)
and clinical conditions (i.e., diabetes, dyslipidemia and hy-
pertension) have been shown to be strongly associated
with the etiology of CVD*!. Epidemiological studies in
Pakistan has shown poor adherence of people to healthy
lifestyle and/or lack of knowledge of adopting alterna-
tively healthy alternatives®.

There are well validated cardiovascular risk estimation
tools™ that can predict the probability of future possible
cardiac events. Results of several longitudinal studies were
reported for the validity of the existing prediction mod-

© 2020 Naheeda P et al. Licensee African Health Sciences. This is an Open Access article distributed under the terms of the Creative commons Attribution License
(https:/ / creativecommons.org/licenses/BY /4.0), which permits untestricted use, distribution, and reproduction in any medium, provided the original work is propetly

African Health Sciences Vol 20 Issue 2, June, 2020



els for calculating CVD risk probability. The Framingham
Heart Study is still considered outstanding research since
its start in 1948 and continues to date with new versions®.
It was a remarkable advancement in the risk assessment,
understanding the causes and complexity of cardiovas-
cular disease (CVD) and the primary prevention of car-
diovascular morbidity and mortality®. Framingham study
targeted only white male cohorts without considering
ethnicity” and ischemic stroke. To address the impact of
gender difference in cardiovascular risk prediction, the
Reynolds risk score equation was based on the same fac-
tors of Framingham in addition to a family history of
cardiovascular disease and lifestyle factors®. Pooled Co-
hort Risk Equation is the clinical risk assessment score
that was recommended in the year 2013 by the American
College of Cardiology (ACC) and American Heart Asso-
ciation (AHA) joint guidelines for the assessment of car-
diovascular risk’. It was developed to update guidelines
on cholesterol, blood pressure, and overweight/obesity
with the optimal clinical cardiac risk assessment model’.

QRISK (Q Research Cardiovascular Risk Algorithm) In-
tervention™'” has been developed by the University of
Nottingham (UK) to predict the 10-year probability of
developing diabetes and cardiovascular diseases in an in-
dividual. It computes the risk of the diseases based on
clinical variables, such as blood pressure, total cholester-
ol/HDL ratio, body mass index (BMI), family history of
diabetes and cardiovascular disorders, presence of atrial
fibrillation and rheumatoid arthritis. It is a well-validated
algorithm’. The existing tools such as QRISK are based
on laboratory investigations of biochemical tests. How-
ever, there is no widely accepted tool available that pre-
dicts the CVD risk probability based on lifestyle factors.
The aim of the current study was to develop an alterna-
tive CVD risk estimation model based on lifestyle fac-
tors and physical attributes i.e., without using laboratory
investigation. The cardiovascular risk score (probability
and risk category) returned by the QRISK intervention
was used as the gold standard to compare the prediction
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made by the proposed model. The quality of any model
is dependent on the quality of the instrument through
which its output is compared. In the present work, the
results of the proposed model are compared with the
QRISK probabilities. The proposed model is rapid and
less costly hence appropriate for use in developing coun-
tries like Pakistan.

Methods

The development of CVD prediction model using lifestyle
factors was initiated by collecting data against clinical and
lifestyle variables of the participants. Figure 1 shows the
methodology followed for the development and compar-
ison of the proposed model. A campaign through pam-
phlet, posters and social media (such as WhatsApp and
Facebook) was conducted over a period of one month
for the recruitment of volunteer participants. The eligi-
bility criteria for selection of a subject was decided i.e.
age > 25 years. The data was collected using a case report
form (CRF) during a two days of medical camp help at
National University of Science and Technology (NUST).
The CRF contains two sections other than demographic
data, one for lifestyle factors and the other for QRISK
variables. The demographic data includes the date of
birth, gender and ethnicity. Lifestyle factors include all
behaviours and habits a participant is following in his
routine life. Only those lifestyle factors were included
that have a reported effect in terms of CVD risk and are
modifiable. The medical officer, who is a certified physi-
cian at the NUST has collected the data of these lifestyle
factors. Every participant has been assigned a unique case
number at the time of his enrollment. All further proce-
dures were carried out following the assigned case num-
ber. This hides the identity of a participant in the data. All
the QRISK variables are clinical tests that were collected
and recorded on the prescribed CRF by the trained med-
ical representatives/staff of a registered pharmaceutical
company. One hundred and sixty male participants have
volunteered. However, six participants were rejected due
to under-age criteria of selection.
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Figure 1: Methodology followed for the development of CVD risk prediction model

The collected data for the QRISK variables of each par-
ticipant was fed into an online application of the QRISK.
The application returns a CVD risk score (probably and
category of risk i.e. high, medium or low). The proposed
prediction model is a regression predictive model that
performs the task of approximating a mapping function
from input variables (lifestyle factors of a participant) to
an output variable (the CVD risk labels returned by the
QRISK). The accuracy of the proposed model can be
validated by measuring how well the proposed model pre-
dicts the CVD risk using lifestyle factors. The new model
was developed through multiple linear regressions by us-
ing QRISK Intervention probability as a dependent vari-
able and all identified lifestyle risk factors as independent
variables. The validity of the formulated model was car-
ried out by comparing the results of QRISK intervention
score with the results of the formulated model.

Identification of modifiable lifestyle factors

Currently obesity due to sedentary lifestyle has become
one of the major concerns in developing countries. Life-
style has many impacts on an individual’s health. Unhy-
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gienic food and not doing any physical activity during the
day leaves very negative impacts on health which result
in different diseases like metabolic problems, stomach
issues, diabetes, chronic and heart diseases'!. Dietaty in-
takes have an association with chronic illnesses and it has
been documented in many studies'*">. Availability of fast
foods is considered to be linked with sedentary, increases
consumption of fatwhich are ultimately associated with
1. Therefore, analysis of diet as a risk
factor is a key for chronic diseases, such as diabetes, hy-
pertension and heart diseases'’. These days, primary pre-
vention of chronic diseases emphasizes on modification
of lifestyle and diet patterns because diet-related disor-
ders are increasing chronic diseases, such as cardiovascu-

chronic conditions

lat, diabetes and hypertension'®.

Physically inactive is the fourth leading cause of death in
the world and a well-known reason for the development
of cardiovascular diseases”. In general, there are many
evidences that exercise contributes a lot to better health
and quality of life. Taking breaks during the busy day and
performing some physical activities leave positive effects
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on health”. According to Disease Control and Preven-
tion®, risk of many chronic diseases can be reduced with
regularly performing physical activities which keep a per-
son fit.

In 2008, CDC published a set of physical activity recom-
mendations for the people aged six and older. This set
contained a total amount of physical activities to achieve
a range of health benefits. In 2010, the WHO also pub-
lished a globally recommended set of physical activities®.
There exists some other lesser known literature as well
to motivate people about adopting an active lifestyle and
performing physical activities.

All these guidelines the emphasize on importance of
carrying out physical activities for a healthy lifestyle and
well-being of people. In developing countries like Paki-
stan, in spite of public availability of all these guidelines
either people, are not aware about these guidelines or un-
able to understand. As a result, most people in Pakistan
do not follow hygienic diet plan and lack of regular ex-
ercise also increases disease rate especially diabetes and
cardiovascular diseases. Stress and use of alcohol are also
modifiable risk factors for cardiovascular diseases®. Stress
contributes to high blood pressure which is ultimately a
risk factor for CVD?*. Alcohol was excluded from the
analysis of this research because all participants were
Muslims and none of them was found to use alcohol.

Body mass index (BMI) is usually measured to evaluate
obesity/overweight. Addition of waist circumference to
BMI is a good predictor of obesity instead of using just
BMI measure®.

Usage of Tobacco is associated with risk of cardiovascu-
lar diseases 4. Smoking is termed as the most significant
preventable risk factor for cardiovascular disease®. The
appearance of a person in relation to diseases prediction
was studied in®’.
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Participants

Case cross over design study design was utilized in our
research. Case cross over was used because each partici-
pant was considered as a case and his CVD risk was cal-
culated from QRISK and through the proposed model.
For further future validation of the proposed model, risk
can be calculated after some period of time by advising
some lifestyle changes and observing their effects. The
research study was approved from the ethics board of
National University of Sciences and Technology, Islam-
abad. Participants were recruited with the help of cam-
paign through pamphlets; poster and emails were sent
to all departments of the university to invite faculty and
staff to participate in the study. A medical camp was held
in NUST University for two days to recruit participants
to collect study data. One hundred and sixty (160) partic-
ipants had attended the camp, six were excluded from the
study due to lack of compliance with the age criteria (age
is greater than 25 years). Participants came from cohorts
of different regional background from all over Pakistan
because NUST is located in the federal area where em-
ployees and students belong to various regions of Paki-
stan. The mean age was 40.9 years whereas the age range
was in between 26 and 67 years.

Data Gathering

A section of the case report form (CRF) was prepared
that contains all cardiovascular risk factors as mentioned
in Section 2.1. The other section of the CRF contain all
attributes of the QRISK Intervention. The staff of Phar-
maceutical Company Pharmevo (https://www.pharme-
vo.biz/) took all medical/blood tests which were later
used to calculate cardiovascular risk probability through
QRISK Intervention. The staff of NUST Medical Cen-
ter was responsible for monitoring the physical activities
to fill the CRE

In this research, a scoring system was used to assign val-
ues to CVD risk factors. Positive values are assigned to
values which affect negatively in a person’s health and
negative scores have been assigned which leave positive
effect on a person’s health w.r.t cardiovascular diseases.
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Table 1: General statistics of the participants

Variable Mean Std. Deviation
Weight 74479 kg (48.4-107.4) 12,307
Height 1.687 m (1.48 - 1.86) 0.066
BMI 26.308 kg/m>(18.6 — 54.66) 3.449
Waist Circumference 36.597 inches (26 — 48) 3.981
Chronological Age 40.941 years (26 - 67) 11.388
Systolic blood pressure 129.026 mm Hg (97 - 185) 14.669
Cholesterol/HDL ratio 5.064 mmol/L (4.14 - 7.86) 0.6770
QRISK Probability 13.346 (0 - 100) 20.887
QRISK Probability High (N=31) Medium (N=26) Low (N=97)
Clusters 45.841(20.7-100) | 14.619 (10.1-19.8) | 2.594 (0-9.8)

Fat Check: BMI was calculated from weight (kg) and
height (m) by using standard BMI equation. The waist
Circumference was calculated in inches. Waist was mea-
sured by using waist measurement tape. Participants were
asked to stand straight and breathe out slowly. As provid-
ed in Table 1, the mean waist circumference was 36.597
inches (26 — 48) and mean BMI was 26.308 kg/m®.
Fitness Check: To test stamina, each participant was asked
to step up and step down repeatedly on a 12 inches high
stair for three minutes. Immediately after the stamina test,
a Likert scale rating was used to collect participant’s data.
The press up test was used to assess the body strength.
Participants were asked to do press ups and continue un-
til they get exhausted (muscles begin to shake). A Likert
scale was used to record the number of press-ups per-
formed by a participant. The Sit and Reach Test was used
to assess flexibility. Data of the participants were record-
ed using a Likert scale.

Alcohol, Drugs, Cigarette: The consumption of alco-
hol, drugs and cigarettes were measured using a Likert
scale. It was measured on the basis of an individual’s
consumption and marked from possible values of exces-
sive, moderate, light, ex-drinker or ex-smoker and none.
Among participants 122 were non-smokers, 6 were mod-
erate smokers, 7 light-smokers, 3 excessive and 16 were
ex-smokers.

Illness: The intensity of general illnesses was record-

ed by a physician using a Likert scale. For the present
study, illnesses that were recorded are cold, flu, Gskin/

853

Eye Infection, Cold Sores (lips / nose), Mouth Ulcers,
Bleeding gums, Constipation, Heartburn, Backache and
general aches/pains. In addition to the above general ill-
nesses if any major disease is already diagnosed in that in-
dividual then that information was also used to calculate
health check score. If the participant was suffering from
diagnosed conditions of blood pressure, diabetes, heart
attack, cardiac surgery then an additional score (2) was
added against each condition. An additional score (1) was
added for in case a person has a family history of chronic
conditions of these major diseases, angina or coronary
disease but nheart attack.

Diet: Consumption of diet was measured by computing
score of food items, i.e. participant’s daily intake. Differ-
ent regular food items were assigned positive and neg-
ative values by a cardiologist ranging between -1 to +2.
Food items known for increased CVD probability were
assigned the highest positive value as they affect CVD
more positively. Similarly, daily intake of food items such
as fruits, vegetable etc. was assigned the lowest negative
values.

Mind and Lifestyle: Routine activities were recorded
through a questionnaire. Discrete answers were collected
against several routine activities, such as, daily walk, relax-
ing time, working hours, driving time, sleeping condition
and frequency of having sex.

Stress: Data about stress state caused by different condi-
tions, such as anger, isolation, anxiousness, nervousness
and depression were collected using a Likert scale ques-
tionnaire.
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Outer You: The physical appearance of the participants
was examined by a practitioner. Examination results of
teeth, eye colour, complexion, skin and hairs were record-
ed using a Likert scale.

QRISK: The cardiovascular risk score of QRISK inter-
vention was calculated for every participant using QRISK
online service. Table 1 shows the mean values of vari-
ables that are required for QRISK probability computa-
tion. A total of twelve participants were having diabetes.
Twenty-one has reported blood pressure (BP) issue. The
mean value of recorded systolic BP was 129.026 mm Hg
and 5.064 mmol/L Cholesterol/HDL ratio. Cholesterol/
HDL ratio was computed by divding cholesterol number
with the HDL cholesterol number. The QRISK probabil-
ity was computed using all these required variables for ev-
ery individual. The mean QRISK probability was 13.346
with standard deviation 20.887. QRISK also assign cate-
gorial labels to the computed probabilities as low, medi-
um and high. Among all participants, 31 has high CVD
risk probability with a mean value of 45.841. Twenty-six
were assigned a medium CVD risk label with a mean val-
ue of 14.619. Most of the participants were in low CVD
risk category as present participants is of young age (40.9
mean age). The low CVD risk category has a mean prob-
ability value of 2.594.

Model Formulation

In deriving the new cardiovascular risk assessment mod-
el based on modifiable lifestyle factors, the data from
QRISK intervention was used as the reference. Princi-
pal component analysis (PCA), bivariate correlations and
Regression analysis were used to assess the relationship
among predictor variables (lifestyle factors) and the crite-
rion variable (cardiovascular risk score).

All data were analyzed using IBM SPSS Statistics (Version
20). Probability of cardiovascular diseases was calculat-
ed by using QRISK interventions. The outcome variable
was the probability of cardiovascular diseases. All data in-
cluding CVD risk factors, chronological age and outcome
variable were normalized. Principal component analy-
sis (PCA) was applied to normalized data for extracting
important factors which can represent the whole data.
Spearmen correlation was applied to check the direction
of the relationship of each independent factor with CVD
risk probability of QRISK intervention. Spearmen cot-
relation was used instead of Pearson as most of the fac-
tors were showing the monotonic relationship. Relation-
ship of one independent factor i.e., waist circumference
with CVD probability is shown in Figure 2.
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Figure 2: Monotonic Relationship of Waist Circumference with CVD Probability
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Dimensionality reduction

Since there were a number of identified lifestyle factors,
principal component analysis (PCA) the method was
used to reduce the dimensionality of the factors for iden-
tification of highly significant ones (shown in Figure 3).
Principal component analysis (PCA) was applied to figure

out factors having maximum effect. BMI, Waist Circum-
ference, Age and Strength showed maximum variance
and it can be depicted in Figure 3. Rest of factors were
clustered into two groups. One Group contains Smoking,
Outer, General illnesses, Posture and Stamina. Rest of
the four factors i.e., Diet, Mind and lifestyle, Stress and
Flexibility were grouped into the second cluster.
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Figure 3: Principal Component Analysis

Correlation

Spearman correlation was applied to find the relationship
between the outcome variable (QRISK probability) and all
selected continuous and ordinal variables from the PCA.
The Selected continuous variables include BMI, Waist
Circumference and Chronological Age. Whereas, strength
is the only ordinal variable tat shows a significant cor-
relation with QRISK probability i.e. Strength (p<<0.012).
The relationship of the BMI (R=0.266, p<0.01), Waist
circumference (R=0.507,p<0.01) and Chronological Age
(0.814, p<0.01) was significantly correlated with the ref-
erence variable (QRISK probability score).

Regression

A multiple regression was run to formulate the predic-
tion equation from both selected significant variables and
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other modifiable lifestyle factors. The best prediction
model achieved was F(6,95) = 32.33, p<0.005, R=0.729,
R2=0.717. Through regression analysis, Smoking (C=-
0.503, p<0.046), Diet (C=0.252, p<0.095), BMI (-0.027,
p<0.833), Waist (C=2.149, p<0.018), Chronological Age
(C=5.045, p<0.000), Strength(C=0.154, p<0.221) with
overall constant value equal to -10.358 have resulted. The
unstandardized coefficient value of a predictor variable
indicates the variance in the dependent variable if all oth-
er predictors or the independent variables are held con-
stant. For example, the effect of smoking is -0.503. The
above model summary represents that CVD risk can be
measured up to 72.9% accuracy by including/span>the
six most significant predictor variables. The model in-
volves only those features which can be measured with-
out any clinical test.
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Formulated Model

Using the collected data containing lifestyle factors of
one hundred and fifty-four participants and comparing it
with the QRISK risk score, the statistical analysis yielded
the derivation of the following cardiovascular risk assess-
ment model:

Regression(Probability)=-10.358+(-0.027+BMI)
+(2.149¥WAIST) +(0.154*Strength) +
(-0.503*Smoking)+(0.252*Diet)+(5.045* Age)

Results and Discussion

Purpose of this study was to develop a prediction mod-
el which can calculate initial CVD risk probability based
on non-clinical variables. In the first step, all modifiable
CVD risk factors were identified which could be mea-
sured by a common man without any laboratory test. As
there already exists a prediction algorithm like QRISK
Intervention, which predicts CVD risk probability of any
individual for the next ten year. It was used as the gold
standard in our research. The difference is, our research
focuses on non-clinical variables while on the other hand
QRISK intervention uses clinical tests as well, e.g., blood
pressure, Cholesterol/HDL ratio. For this study, we re-
cruited staff and students of NUST as study participants.
People were belonging to different parts of the country
because of the national institute. Total of 160 people was

Table 2: Model Comparisons

part of the study, but 6 of them were students and ex-
cluded due to inclusion criteria of age (age>25). Average
CVD risk of the studied population was 13.3% according
to QRISK Intervention classification which shows medi-
um risk people were part of the study. Among 154 partic-
ipants, 97 were ranked low risk, 26 medium and remain-
ing 31 as high risks according to QRISK Intervention.
None of the participants was teported to be using drugs/
alcohol. In fact, none of them was chain smoker as well.
On average, the studied population was overweight be-
cause the average BMI was 26 kg/m?2. Total of 63 were
overweight and 8 were obese who had BMI>30. Waist
Circumference is also recommended to use with BMI to
check disease association. Average waist circumference
was 36.59 inches (92.94 cm) and as male was part of the
study so it was also showing healthy measurement be-
cause for male risk is increased when the circumference
is 94 cm or above it 1. 86% of participants reported that
stamina exercise is easy to perform, and they performed it
for consecutive 3 minutes without getting out of breath.
Strength test was a little difficult for people and majority
people were able to do 7 to 13 press ups in one go. Very
few were able to do above 30 press ups. Participants were
following a healthy diet routine without any prior medical
knowledge. Stress was also at a very low level in the stud-
ied population. Outer characteristics of all participants
were also in good position. 89.6% of people were report-
ed to have all outer properties in original and good form.

Maximum Variance Features in PCA Group#1 Features | Group#2 Features Model
Accuracy

C.Age |BMI Waist | Strength Smoking Diet 72.9%
C.Age |BMI Waist | Strength Stamina Diet 72.5%
C.Age | BMI Waist | Strength Outer you Diet 72.1%
C.Age | BMI Waist | Strength llinesses Diet 72.1%
C.Age |BMI Waist | Strength Posture Diet 72.3%
C.Age |BMI Waist | Strength Smoking Mind & Life 72.3%
C.Age | BMI Waist | Strength Stamina Mind & Life 72.1%
C.Age |BMI Waist | Strength Outer you Mind & Life 71.7%
C.Age |BMI Waist | Strength llinesses Mind & Life 71.7%
C.Age |BMI Waist | Strength Posture Mind & Life 71.8%
C.Age |BMI Waist | Strength Smoking Stress 72.3%
C.Age |BMI Waist | Strength Stamina Stress 72.1%
C.Age |BMI Waist | Strength Outer you Stress 71.7%
C.Age |BMI Waist | Strength llinesses Stress 71.7%
C.Age |BMI Waist | Strength Posture Stress 71.8%
C.Age |BMI Waist | Strength Smoking Flexibility 72.9%
C.Age |BMI Waist | Strength Stamina Flexibility 72.3%
C.Age |BMI Waist | Strength Outer you Flexibility 72.0%
C.Age | BMI Waist | Strength llinesses Flexibility 72.0%
C.Age |BMI Waist | Strength Posture Flexibility 72.1%
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Regressions result showed that any person can predict his
CVD Risk Probability up to 72.9% accuracy. Only 1% ac-
curacy degradation was noticed while moving from all in-
dependent factors to important factors extracted through
principal component analysis. Regression model of all
factors showed an accuracy of 73.9%. Final model was
achieved by running a regression on all candidate factors.

Table 3: Categorial Comparison

All variants from two clusters were picked one by one and
accuracy was measured. Table 2 shows a combination
of independent factors on which regression was execut-
ed and accordingly accuracy of each selected model is
mentioned. It can be seen maximum accuracy is 72.9%.
Both models have five factors in common i.e., Chrono-
logical age (C.Age), BMI, waist circumference, strength
and smoking. Only the difference is flexibility and diet.

Risk Participants | QRISK Proposed Model | Correctly | Accuracy
Categories Score Score (Mean) Predicted

(Mean) Instances
High 31 45.25 77.25 30 0.967
Medium 26 14.62 59.32 16 0.615
Low 97 2.62 35.09 65 0.670

The accuracy of the proposed model was further verified
by analyzing scores of both QRISK and proposed model
for every individual under risk categories. Risk categories
(High, Medium and Low) are defined by the QRISK based
on its score value. Table 3 shows the descriptive results of
scores computed by both QRISK and proposed model.
Results show the proposed model has predicted the High
category participants with high accuracy of 0.967. The
proposed model has wrongly predicted only one instance
in the high risk category. However, this wrongly predicted
instance has given a medium risk category label by the
proposed model. Data of this instance shows that the
individual is taking a healthy diet, that caused the pro-
posed model to compute a low score as compared to the
QRISK. The proposed model has predicted equally for
both medium and low categories with 0.615 and 0.670 ac-
curacies respectively. Wrongly predicted instances under
medium and low categories were label vice versa by the
proposed model. Moreover, there was no instance from
the medium or low categories that were labelled as high
by the proposed model. The overall accuracy achieved
the proposed model is 0.721 i.e. 43 instances in total were
assigned a different category label as QRISK.

Conclusion
The development of a prediction model based on life-
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style factors for cardiovascular disease (CVD) risk predic-
tion is presented here in the present research. The pro-
posed model predicts CVD risk using lifestyle factors as
compared to other models using clinical variables. The
quality of the proposed model was validated by com-
paring its results with a well-established risk prediction
tool i.e. QRISK. Results revealed that chronological age,
waist circumference, smoking and BMI showed a sig-
nificant effect on cardiovascular diseases risk in the tar-
geted populations. Strength test from physical activities
showed a strong effect on the cardiovascular risk score.
Different motivational programs can be started in insti-
tutes to promote physical activities during work hours to
keep people active. Long sitting hours result physically
inactive and obesity which ultimately causes heart-relat-
ed issues. Smartphones are very common these days so
different games can be developed to track whole day ac-
tivities and monitor progress if a person is well-maintain-
ing health activities. As only male participants were part
of this study, a large-scale study is required by including
both genders to further validate the results. The proposed
model is rapid and less costly hence appropriate for use in
developing countries like Pakistan.
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