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Abstract

Background: Heart disease has emerged as a major global public health challenge,
particularly in developing nations like Pakistan. The World Health Organization (WHO)
must prioritize attention to heart disease, which is escalating rapidly among young
adults. This research aims to evaluate the national prevalence, risk factors, and profiles
of young adult patients with Coronary Heart Disease (CHD) and to analyze their
tendencies, attitudes, behaviors, and knowledge using the Health Belief Model (HBM)
at the Punjab Institute of Cardiology (PIC) in Lahore, Pakistan. Methods: The study
included consecutive patients aged 15-45 years with documented medical records and
heart-related issues. A direct empirical study was conducted from December 1st, 2021,
to March 315 2022, involving a sample of 900 patients selected from the Pakistan
Institute of Cardiology (PIC) in Punjab, Lahore. Statistical analyses, including
descriptive statistics, chi-square tests, logistic regression, analysis of variance, and
application of the Health Belief Model, were employed. Results: Analysis revealed that
66.3% of males and 33.7% of females suffered from heart disease. Blood pressure (BP)
was identified by 60.7% of participants as a significant risk factor. Individuals aged 35-
44 were more susceptible to heart attacks. Family history, blood pressure, chest pain,
shortness of breath, lack of exercise, fast food, salt, obesity, and stress significantly
correlated with heart attacks (p-value < 0.05). Conclusion: The study highlighted
smoking, high blood pressure, stress, lack of exercise, obesity, fast food, salt, and
family history as key risk factors for CHD. Significant knowledge gaps, attitudes, and
prevention practices related to heart attacks were identified in adults. The government
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and public medical organizations in Pakistan should intensify efforts to enhance
national health education and public awareness to prevent coronary artery disease
(CAD).

Keywords: Coronary heart disease, risk factors, Attitude, Health Belief Model,
Punjab, Pakistan

1. INTRODUCTION

Coronary heart disease (CAD) leftovers are the prevailing root of mortality worldwide
[15]. South Asians are exposed to originate advanced atherosclerosis and highest death
rate due to its side effects compared to other inherited groups studied [12]. It has been
documented that younger age groups people are expanding the diseases more frequently
than before inprevious couple of years [4]. As indicated by the exploration, it uncovers
that the proportion of coronary failure is expanding habitually at 45 years old or more
youthful as contrast with the more seasoned for a couple of years. Also, this expanding
2% every year throughout the previous 10 years [5]. The main cause of (CAD) is an
interruption in blood flow to the brain's nerves owing to clotting in the blood. There are
different sorts of heart attacks: major and minor. The blood flow to some brain areas is
hampered in a moderate attack, while a severe attack can result in death. CAD is a life-
threatening medical illness that must be treated quickly. Movement problems,
confusions, poor verbal communication, and difficulties understanding are all prevalent
symptoms. CAD results in long-term brain impairment as well as mortality [10].
Numerous studies show that in contrast with adult patients these patients have single-
vessel disease [5], the presence of excess cholesterol in the blood [5], significant
positive family history [5], and history of smoking. There are several such studies from
more evolved countries but only a few from Pakistan. There is partial data obtainable
in the form of proper studies from Pakistan. Moreover, small-scale investigations
carried out at several centers examined the relationship between standard risk factors
and coronary artery disease. According to a study conducted in Karachi, Pakistan,
hypertension, diabetes, smoking, and family history are all the risk factors that are most
frequently reported, followed by dyslipidemia. [13]. Similar results from a different
study carried out at Pakistan Ordinance Hospital Wah, Pakistan, were reported[1].
Many people still perceive that heart attacks only affect older men, even though heart
ailment is the main reason of expiry amongst both women and men in the United States
of America (USA). The contrast is that beyond 45 years of age, the risk of heart attack
grows progressively in males. After 50 years of age, the risk rises in women. Adolescent
women and men can also suffer heart attacks, and the prevailing obesity and lack of
activity epidemic among our country's youngsters will certainly shift the danger to
younger ages for another one to a couple of decades. Nearly 700,000 Americans get
their first or second stroke every year, with even more than 20% of these being deadly.
Strokes afflict more women than males, and consequently, they are more prone to pass
away. The problem is particularly acute among African-Americans [3].

Adult participation and an elevation in the local demographic trend have also been seen.
Explaining why people commit to preventive measures is important for public health
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professionals in order to prevent this disease. [2, 21]. Patients' desire to cooperate in
secondary avoidance approaches later a heart attack is likely to be effected by their
acquaintance of their situation[16].

A researcher perceived the hazard factors in intense coronary illness. Information from
300 patients was gathered in the coronary consideration unit of Jinnah Hospital, Lahore.
For patients assortment examining method was utilized. 33.33% of coronary illness
patients were ladies and 66.67% were men. 60% of patients lie in the age gathering of
25-40 years. 31.33% of patients had diabetes, though 46.3% were distressed from
hypertension. 95 (32.7%) patients had a family background of heart disease. 41.9% of
patients were smokers. In age 18-40 years indicated a male predominance intense
coronary condition. Significant hazard factors were hypertension trailed by Diabetes
and smoking are found common [8].

Another researcher became aware of the unexpected cardiac deaths among young adults
and children. His study makes out the information about the deaths among young adults
and children (between age 1 to 35 years). A total of 490 cases of unexpected cardiac
deaths were recognized in his study. In Australia and New Zealand, the yearly death
count among sudden cardiac patients was 1.3 deaths per 100,000 persons aged 1 to 35
years old. Person A person aged 31 to 35 had the highest death count with unexpected
cardiac expiry which was 3.2 cases per 100,000 persons. The most ordinary cause of
instantaneous cardiac death was coronary artery disease (24% of patients) followed by
inherited cardiomyopathies (16% of patients). 27% of patients were recognized with
the cardiac gene mutation in which genetic testing was executed. Death at younger age
and death at night were two main factors that were independently related to unexplained
sudden cardiac death [20]. High awareness of the fact that cardiovascular disease is the
leading cause of death among women is essential for protection. This study examined
females' consciousness of this issue over the course of time. Heart disease awareness
as the leading cause of death decreased from 65 % in 2009 to 44 % in 2019. In 2019,
awareness was higher among people who were older and had more education, while it
was lower among non-White women and women who had hypertension (Chushman et
al., 2020) [6].

Due to lifestyle and genetics, health conditions are on the rise today. The risk to people's
lives has increased recently, especially with heart attacks. The vital signs, cholesterol,
and pulse vary from person to person. This study examined several risk level
classification schemes based on age, gender, blood pressure, cholesterol, and pulse rate.
Using the participant's symptoms as input, a predictive modeling-based "Ailment
Prediction" system forecasted their condition. The system collected participant input,
analyzed the patient's symptoms, and outputs a probability of the disease. Using
different statistical techniques, result is that the average prediction accuracy probability
was thus 83% on average[11].

In order to build up useful information in practice, the current study examined the
connections of preventative behaviors associated to coronary heart disease using the
Health Belief Model (HBM) [19]. One of the concepts that is frequently used to
communicate ideas that can be useful in influencing behaviors for promoting and
protecting one's health, especially those related to coronary heart disease, is the health
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behavior model (HBM) [7, 22]. Rendering to HBM, behavioural beliefs and adapting
aspects can be useful in influencing behaviour, particularly when a person perceives
themselves as being more susceptible to the disease (perceived susceptibility), aware of
the ultimatum disease poses to their health (perceived severity), and aware of the
benefits of taking preservative measures (perceived benefits) as opposed to their
barriers (perceived benefits) (perceived barriers)[12]. By utilizing this model, we
pointed to evaluate which domains of the Health Belief Model are correlated with
coronary heart disease prevention behaviors and identify coronary risk factors in adult
patients under age 45 admitted at PIC Lahore in Pakistan.

In order to learn more about the perceived severity, perceived susceptibility, self-
efficacy, perceived benefits and barriers, cues to action, and preventative behaviors
related to the COVID-19 immunization and the choice to turn out to be vaccinated, a
questionnaire was constructed utilizing the HBM structure. To evaluate the data,
multiple linear regression was performed. The participants who were not vaccinated
ranged in age from 44.45 to 16.63 on average, and 54.5% of them were female. After
altering for age, causal disease, and body mass index (r? = 42.5%), the COVID-19
preventive behavior score employed perceived severity (b = 0. 26), self-efficacy (b =0.
51), perceived advantages and barriers (b = 0. 11), and signals to action (b = 0. 18).
After correcting for underlying disease (r*> = 38.7%), the COVID-19 vaccination result
score showed positive correlations with perceived severity (b = 0.13), perceived
susceptibility (b = 0.25), perceived benefits and obstacles (b =0.21), and cues to action
(b=0.27).[17]

2. MATERIALS AND METHODS

2.1. Study Strategy
In this study, a sample of 900 patients was chosen from PIC, Lahore. The information
regarding demographic details of the patients was observed, in addition, their health
activities related information was collected. This research includes an observational,
quantitative research design based on primary data collected through face-to-face

interviews of coronary heart patients in the PIC Lahore. All computations were carried
out in IBM SPSS version 25.0 [9].

2.2.8tudy Instruments and Data Collection
A controlled questionnaire (“Supplementary file 1”’) was designed by the authors based
on the different sections (demographic and clinical profile, physical activities, diet and
use of tobacco, sign, and symptoms of heart attack). The WHO and other public health
organisations'recommendations for CHD attitudes, perceptions, and preventive actions
served as the foundation for the authors' construction of this structured questionnaire.
[22]. For the purpose of collecting, the questionnaire was also translated into Urdu
language of Pakistan. A face-to-face environment was used for the participants to
complete the questionnaire. The participants were questioned about their awareness of
the questions after completing each questionnaire to determine the face validity.
Additionally, participants were asked which queries they thought were unclear and why.
The questionnaire was revised in light of results from the pretesting. The interviews
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were carried out by two interviewers who were skilled in face-to-face survey methods.
Above mention, information was collected through questionnaires from 900 CHD
patients under the age of 45, who showed their willingness to participate in the survey
with a response rate of 100%.

2.3.Measures
The survey questions were intended to develop the health belief model, through
discussion among the research team and agreement on designing the questions that
might be allocated to more than one of the HBM categories. All survey inquiries
including awareness, knowledge, attitudes, motives, and behaviours relevant to
coronary heart disease were thereby categorised into HBM contracts. [18] (shown in
Table 4).

2.4. Statistical Methods
Descriptive statistics were used to describe the sample characteristics. To check the
association of the demographic variables and risk factors with heart attack, logistic
regression, and Chi-square performed. To know the knowledge, attitude and prevention
practices we compute analysis of variance (ANOVA) also evaluate which paradigms
of the health belief model (HBM) were correlated with coronary heart disease
preventive behaviors.

3. RESULTS
3.1.Descriptive Statistics of Demographic Characteristics

Out of 900 individuals, 597 (66.3%) were males and 303 (33.7%) were females. The
highest number of respondents from the age group (35-44), comprised 567 (63.0%)
participants. Of these individuals, 816 (90.7%) were married. 462 (61.3%) of them had
low education. Detailed information is presented in Table 1.

Table 1. Descriptive Statistics for Socio-Demographic Characteristics of Study
Participants, PIC Hospital, Lahore, Pakistan. 2022 (N = 900).

Variables Names Categories Frequencies/Percentages
What is your age? 15-17 12 (1.3%)
18-24 42 (4.7%)
25-34 279 (31.0%)
35-44 567 (63.0%)
What is your gender? Male 597 (66.3%)
Female 303 (33.7%)
Are you a student? Yes 81 (9.0%)
No 819 (91%)
What is your location? West Punjab 640 (71.1%)
East Punjab 8 (0.9%)

North Punjab 202 (22.4%)
South Punjab 34 (3.8%)
North-East Punjab 16 (1.8%)

What is your educational level? Less than a high462 (61.3%)
school
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High school254 (28.2%)
degree

Bachelor’s degree 129 (14.3%)
Master’s degree 51 (5.7%)

Doctorate 4 (0.4%)
What is your marital status? Single 54 (6%)
Married 816 (90.7%)
Divorced 18 (2.0%)
Widowed 12 (1.3%)
In your family history, has anyoneYes 416 (46.2%)
suffered from heart disease? No 484 (53.8%)

The binary logistic regression model explores the interaction between one or more
existing exogenous variables to predict a dependent data variable. Using this technique,
the coefficient of stress is positive at 0.772 which is highly significant (p-value<0.05)
at 5 percent with an odds ratio of 2.165. In another word, it also means that the
probability of stress to be family history is 2.165 approximately 2 times. Detailed
information is shown in Table 2.

Table 2. Risk factors of Coronary Heart Disease, PIC Hospital, Lahore, Pakistan. 2022

(N =900).

Variables CoefficientsStandard =~ Wald dfSignificanceOdds
Error ratios

Are you suffering from blood-1.829 0.635 8.2881 0.004 0.161

pressure?

Are you suffering from blood1.911 0.854 5.0071 0.025 6.760

sugar?

Do you have chest pain? 1.506 0.665 5.1331 0.023 4.509

Do you have Shortness o0fl1.192 0.417 8.1661 0.004 3.293

breath?

Are you taking exercise? 1.282 0.517 6.1431 0.013 3.603

Do you eat fast food? -1.457 0.595 5.9981 0.014 0.233

Do you have an obesity-1.231 0.540 5.2011 0.023 0.292

problem?

Are you stressed? 0.772 0.244 9.9921 0.002 2.165

Constant -1.563 2.793 0.3131 0.576 0.210

Figure-1: Ages of patrticipants
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63%

Age

H15-17 m18-24 25-34 35-44

The association of CAD with age, blood sugar, shortness of breath, pain in arms and
shoulders, obesity, and salt as p-value < 0.05 for each. Among these factors, the most
associated with age are obesity and shortness of breath. The remaining information is
available in Table 3. Figure-1 indicat that most of the patrticipants ages were in
between the interval of (35-44) years old when they had their first heart attack.

Table 3:Associated risk factors with Study Participants' age, Lahore City, Pakistan.

2022 (N =900).
Variables Chi-square Df P-value
In your family history, has1.251 3 0.741

anyone suffered from
heart disease?

Are you suffering from2.573 3 0.012%*
blood pressure?

Are you suffering from4.275 3 0.233
blood cholesterol?

Are you suffering from8.584 3 0.135
blood sugar?

Do you have jaw pain? 2.273 3 0.518
Do you have neck pain? 2.931 3 0.402
Do you have back pain? 3.615 3 0.306
Are you feeling weak? 4.974 3 0.174
Do you have chest pain? 5.679 3 0.028*
Do you have eye pain?  0.516 3 0.815
Do you have arm and9.372 3 0.055
shoulder pain?

Do you have shortness 0f13.413 3 0.004*
breath?
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Are you taking exercise2.449 3 0.011*
regularly?

Do you eat fast food? 7.443 3 0.019%*
Do you have an obesity19.468 3 0.000
problem?

Do you smoke cigarettes? 1.969 3 0.011%*
Do you eat meat? 5.639 3 0.131
Do you use salt regularly?10.247 3 0.017*
Do you use vegetable 0il?10.496 3 0.215
Do you eat food from5.682 3 0.128
restaurants?

Are you stressed? 14.350 9 0.010*
p* show thes most significant risk factors which are associated to coronary heart
disease

3.2.Prevention Behaviors and Practices of Participants

Descriptive statistics for items in the Health Belief Model, presented in Table 4,
displayed that the maximum avoidance behavior revealed by 83.8% of all of the study
contributors was Do you have chest pain and discomfort?, followed by do you think the
shortness of breath? (64.2%), and Have you ever been told by a doctor that you have
high blood pressure (63.2%)? I do moderate physical activities every weekend (61.9%),
and are you taking exercise regularly? (21.4%). Do you use cigarettes regularly and
Have you smoked tobacco daily in the past (69.4%) and (44.7%) are the most common
individual behaviors of study participants respectively, Do you follow the basic
protective measures (e.g. taking healthy food, exercise, avoid tobacco & proper sleep,
etc.) to protect yourself against the CHD? (31.8%) Whereas the participants have less
knowledge and practice and show a non-serious attitude related to CHD.

Table-4. Descriptive Statistics for Items, by the HBM Concepts, PIC Lahore City,
Pakistan, [N = 900].

Variables Name Percent
“Yes”
Perceived Susceptibility to Disease
Are you suffering from blood pressure? 77.6
Have you ever been told by a doctor that you have high blood pressure?  |53.2
Have you ever been told by a doctor that you have blood sugar? 41.5
Do you have chest pain and discomfort? 83.8
Do you have sudden trouble seeing in one or both eyes? 23.2
Do you have an obesity problem? 53.4
Do you think pain or discomfort in the arms and shoulders? 45.8
Do you think the shortness of breath? 64.2
Perceived Benefits of Preventative Action
I do some light or moderate physical activities daily. 51.3
I do moderate physical activities every weekend? 61.9
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I do moderate physical activities for less than 30 minutes a day. 47.8
Are you taking exercise regularly? 21.4
Perceived Barriers to Preventative Action

Do you like to eat fast food? 54.7
Do you take junk food as an alternative to breakfast? 59.6
What do you think that your weight is increasing due to junk food? 49.6
Do you use salt regularly? 61.1
Individual Behaviors

Do you currently use tobacco? 52.6
Have you smoked tobacco daily in the past? 44.7
Do you smoke cigarettes regularly? 69.4
Do you often have a drink containing alcohol? 78.9
Do you follow the basic protective measures (e.g. taking healthy food,31.8
exercising, avoiding tobacco & proper sleep, etc.) to protect yourself against

the CHD?

Are you satisfied with this treatment? 38.1

NOTE: No answers in the study to reveal “Perceived Efficacy”.

Table-5: ANOVA comparison of average for non-actions Items by respondent’ beliefs
& attitude about CHD, Punjab, City Lahore Pakistan, 2022.

Non Action Items Sub Average95% C.1 P-
Items UpperLowerv2lue
Are you taking exercise regularly? No 4.19 494 6.43 0.001

Yes 5.23 4.13 6.19
Do you believe that fast food & soft drinks,No 4.29 412 4.85 10.015

smoking, less exercise, and salt affect the human
body & mind or CHD? Yes 5.13 6.14 824

Do you follow the basic protective measures (e.g.No 5.22 484 5.61 1(0.002

taking healthy food, exercising, avoiding
tobacco & proper sleep, etc.) to protect yourselfYes 6.59 531 6.88
against CHD?

Do you think CHD is treatable in Pakistan? No 4.72 4.12 488 0.001

Yes 5.81 554 6.73
Are you satisfied with this treatment? No 5.67 5.86 6.88 [0.003

Yes 5.74 5.83 6.95
Do you know the common sign and symptoms ofNo 6.28 6.01 7.16 (0.001

heart attack?
a heart attac Yes 527 492 5.89
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Do you smoke cigarettes regularly? No 541 5.82 6.39 0.002

Yes 6.19 5.88 791
Abbreviations: CI, Confidence Interval; Note: p shows the significance of variances
in avereges ata p <0.05.

Table 5 displays the consequences of the analysis of variance, comparing the averages
of preventive action by related CHD declarations on behalf of hypotheses of the health
belief model.The average prevention activities scores for those replying “Yes” stood
significantly dissimilar (trend p less than 0.05) than those responding “No” for the
individual statements demonstrating HBM paradigms. The variances in prevention
performance of the respondent scores were noteworthy by the education level and stress
having significantly higher scores. The average score for persons with less than a high
school diploma was 6.59, while for those with home stress the average prevention score
was 4.19. These scores indicate that the knowledge and prevention practices of the
participants related to coronary heart disease are very low.

4. DISCISSION

The present study took out the final results that smoking, high blood pressure, stress,
lack of exercise, obesity, and using fast food and salt in daily life are the main risk
factors and family history also affects coronary heart disease. This study also shows
that here is no distinguished sex variance in the recurrence of different risk factors
besides smoking which is generally renowned in male adults between 35-44 years old.
Pakistan, like numerous low & moderate-income countries (LMICs) countries circling
the world, continues to face severe life intimidating possessions due to CHD. Through
the preventive activities existence the key reasons that assist with restriction the spread
of CHD, this research inspected the issues related with CHD stoppage behavior by
make use of Health Belief Model. The result of this study have disclosed that, in spite
of the study's management occurring in the mid month of 2022, the overall ratings
related CHD, including the perceived susceptibility and harshness as well as the
considered advantages and disadvantages of preventative measures, stayed high.
Nevertheless, despite what appears to be sufficient levels of knowledge about CHD and
the required preventative measures, the implementation of all required specific
protective behavior remained comparatively low. For example, Descriptive statistics
for items in the Health Belief Model, presented in Table 4, reveals that the top
preventive behavior shown by 83.8% of all survey respondents was Do you have chest
pain and discomfort, followed do you think the shortness of breath? (64.2%), and Have
you ever been told by a doctor that you have high blood pressure (53.2%)? Do you
follow the basic protective measures (e.g. taking healthy food, exercising, avoiding
tobacco & proper sleep, etc.) to protect yourself against CHD? (31.8%) and Do you
smoke cigarettes regularly? (69.4%) Whereas the participants have less knowledge and
practice and show a non-serious attitude related to CHD prevention practices.

The most significant finding is that, among all the components of the health belief
model, Pakistanis in Lahore are motivated by their beliefs of the benefits of CHD
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prevention to act on the Department of Health in Pakistan's and WHO's preventative
recommendations. The supplementary set ups of the HBM, such as perceived
susceptibility to getting infected, perceived severity of CHD disease, and perceived
barriers of preventative action did not look to alter people’s prevention activities.
Health Belief Model forecasts that persons whose trust they are at less jeopardy of
emerging a disease are additional likely to include in destructive, or dangerous actions
and those that observe a greater hazard have a greater probability of rendezvous in
health endorsing activities. Do the researchers originate in this study that a majority of
the study participants believed unsatisfied with this treatment? (38.1%) and suspected
that the Pakistani government’s unable to deliver appropriate upkeep in the future
related to CHD. These theories would suggest a high perceived harshness of the illness
and, when merged with great perceived susceptibility, would outcome in a complete
high professed risk of the CHD in the company of the respondent.

5. CONCLUSION

Present study revealed that smoking, high blood pressure, stress, lack of exercise,
obesity, and using fast food and salt in daily life are the main risk factors and family
history also affects the CHD in studied population in Pakistan. This study also showed
that here is no distinguished sex variance in the frequency of different risk cause sex
including in smoking which is commonly noted in males.

This study also highlights the acquaintance and performance of the people of the Lahore
district, Punjab, Pakistan for CHD. The study exposed that while the perceived risk of
CHD was extra ordinary amongst the people of Punjab, Pakistan, generally the
insolences and deterrence implementations of the respondents were lower than
expected including lack of exercise, using maximum restaurant food and smoking is
high. The knowledge of the respondent is very low they are not aware of related heart
disease risk factors. This study suggests that government-sponsored public health
bureaus in Pakistan should not exclusively continue to raise public awareness of
prevention measures and provide health education, but they should also work to
encourage conformity by outlining the benefits of adhering to the prevention
recommendations made by the WHO, the Pakistani government, and public health
organizations. The prevalence of CHD in our culture is increasing, thus it's critical to
analyze and evaluate the risk factors that are prevalent nationwide. It will allow us in
formulating schemes for endorsing healthy lifestyles, frequent and early risk valuation,
and age-specific preventive schemes.
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