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Introduction

Cardiovascular disease (CVD) is an umbrella term describing 
pathologies that involve the cardiovascular system, with the 
commonest being CAD. CVD is the leading cause of  morbidity 

and mortality globally, constituting significant public health and 
economical burdens around the world.[1] MI is a consequence 
of  CAD, and the general prevalence of  MI in the US is around 
2.8% in grown‑ups aged 20 years. Additionally, the American 
Heart Association estimates that an American will have an MI 
every 42 s.[2]

Over the past years, Saudi Arabia has undergone significant 
urbanization, which has been followed by a rise in CVD 
rates, with an overall prevalence of  5.5%.[3] In Saudi Arabia, 
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CAD represents the third most common cause of  mortality 
in hospitals, coming after road traffic accidents and senility,[4] 
making it a growing health concern in the Kingdom. 
Additionally, acute coronary syndrome (ACS) death rates in 
Saudi Arabia were 4%, 5.8%, and 8.1%, in‑hospital, at 1 month, 
and 1 year, respectively.[5]

Clinical outcomes in MI are predominantly time‑dependent; it 
is, therefore, vital that patients recognize the early symptoms of  
MI and seek medical intervention as early as possible. A number 
of  studies in the past have investigated the general public 
awareness of  theearly symptoms of  MI; however, there are few 
studies in the literature that were conducted locally. A study by 
Hee‑Sook Kim et al.[6] had concluded that the general public 
in South Korea had poor awareness of  early MI symptoms 
and the appropriate action to make after the manifestation of  
symptoms. Additionally, a similar study was done in the UK to 
assess the public knowledge of  MI, and the outcome was that 
over half  of  the sample (n = 302) knew only two or fewer MI 
symptoms.[7] Recently, a local study was conducted in Jeddah 
assessing population awareness of  coronary artery disease and 
its risk factors. Amongst 468 participants, the mean score was 
4.31 ± 1.36 out of  8.[8]

Previous literature has shown that patients’ knowledge of  the 
symptoms of  MI correlates with their clinical outcomes. The 
objectives of  this study are to gauge the local public awareness 
of  the early symptoms of  MI, and their knowledge of  the best 
course of  action to be taken from the onset of  symptoms.

Method

This cross‑sectional study was conducted using google forms, 
participants were selected through multiple social media 
platforms. The questionnaire was designed in both languages 
Arabic and English. The study included any 18 years or older 
Saudi citizens with no current or prior experience in the health 
work field.

The data were collected by the research team using an 
online‑based questionnaire after obtaining approval from the 
institutional review board (IRB), which was completed by 
eligible participants who consented to take part in the study. 
A validated questionnaire was adopted from the Nigerian 
Journal of  Cardiology, and a request for permission to use 
the questionnaire was given.[9] This questionnaire had been 
evaluated by a panel of  two experts at King Abdulaziz Cardiac 
Center. The questionnaire included knowledge about symptoms, 
causes, the appropriate course of  action to be taken, and the 
risk factors of  MI. The first section of  the questionnaire asked 
about the participant’s demographical data such as age, gender, 
education level, and household income. In the second section, 
the participants were asked about the definition, the symptoms 
of  acute MI, and the proper action that they should take as well 
as the causes and risk factors of  MI. The participants had a total 
of  15 questions related to MI knowledge.

The knowledge was scored as the total number of  correct answers 
which was then categorized as inadequate knowledge if  the score 
was less than 8. The data collection and analysis were done using 
IBM SPSS Statistics for Windows, Version 20.0 Armonk, NY, 
IBM Corp. The qualitative data were presented as percentages 
and frequencies. Whereas the numerical data were presented 
by mean and standard deviation. Chi‑square or Fisher’s exact 
tests were used to assess the association between MI knowledge 
and other qualitative data for categorical variables to assess 
associations between MI knowledge and demographics. A test 
with a P value (≤0.05) was considered to be significant.

Result

The total number of  participants involved in this study was 
1689, distributed in all regions of  Saudi Arabia, with the majority 
from Riyadh province (46.1%). About one‑third were in the age 
group of  18 to 24 years. Sixty percent were female, and 58% were 
married. Most were highly educated (university and above). As 
shown in Table 1.

Figure 1 demonstrates the participants’ knowledge about heart 
attacks. A total of  73% of  the participants correctly answered 
the question about the definition of  a heart attack. Most of  
them were aware of  the symptoms of  heart attack, between 
79% and 90% realize that shortness of  breath and chest pain, 
respectively are symptoms of  a heart attack. About half  of  
them recognized arm or shoulder discomfort and jaw or neck 
pain as a symptom.

When asked about the causes of  heart attack, three‑fourths of  the 
participants could recognize hypertension, cigarette smoking, and 
high cholesterol as a cause. Whereas 25% mentioned excessive 
salt intake and 12% reported alcoholism.

The relationship of  different sociodemographic characteristics 
with the knowledge about heart attack was studied. There was 
a statistically significant relationship with the age (P: 0.002), 
in which the age group 35–44 was more knowledgeable when 
compared with the younger and older age groups. Other factors 
which were statistically significant included marital status, 
household income, and the regions.

The married were more knowledgeable than nonmarried 
(P: 0.012), the participants with higher income scored higher 
than those withlower‑income (P: 0.038), and the Almadinah 
region was the highest in knowledge when compared with other 
regions. Table 2

Figure 2 shows the prevalence of  different morbidities in the 
participants, in which more than 25% of  the participants were 
having high cholesterol, and around 20% of  them were obese or 
hypertensive. Diabetes mellitus was present in only 15%, and 20% 
were smokers. Only a minority (3.5%) were having a prior stroke 
or heart disease. There was no statistically significant relationship 
between knowledge and comorbidities.
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Discussion

This study demonstrated that the overall knowledge and awareness 
of  CAD in Saudi Arabia is suboptimal. This result is consistent with 
other studies done in the region and other developing countries in 
Africa and East Asia.[8,10‑14] Better results were, however, portrayed 
in similar studies done in developed countries.[15,16]

Even though CAD mortality has been significantly declining 
in many developed countries due to advances in disease 
prevention, diagnosis, and treatment, CAD remains nonetheless 
a major killer worldwide with ischemic heart disease remaining 
the most common cause of  death followed by CAD.[14,17] 
Furthermore, current projections are further expecting 
ischemic heart disease to be the leading cause of  death even 
by 2030. Both CAD mortality and risk factors are inclining 
in developing countries, raising concern. Moreover, 82% of  
CAD mortality in the future is expected to occur in developing 
countries.[14]

Although genetic and hereditary trends are well‑established risk 
factors for CAD, it is estimated that 90 percent of  people who 
die of  CAD have one or more major modifiable risk factors.[14,18] 
In this presented work, the knowledge of  different risk factors 
varied significantly. The most commonly addressed risk factor 
was smoking (75%). Low rates were reported multiple times 
in the Saudi literature in regards to awareness of  smoking as 
a risk factor of  CAD.[8,10] In a study conducted in the western 
region of  Saudi Arabia, 66.7% of  the population recognized 
smoking as a risk factor for CAD.[10] Furthermore, a recent 
study conducted in Jeddah reported an as low as 26% awareness 
regarding smoking as a risk for CAD. A study done in al Qassim 
region, however, showed a very high awareness rate of  smoking 
as a risk factor reaching over 95%. Good results were also 
reported by other neighboring developing countries.[15,19,20] In an 
Omani study, 98% of  the population reported smoking as a risk 
factor for CAD.[11] Similarly, 72% and 71% of  the population 
in our study recognized hypertension and hyperlipidemia as a 
risk for CAD, which is consistent with multiple studies done 
in the region as well.[10,13,19] However, higher rates ranging from 
84% to 88% for HTN and DLP were reported in Oman and 
Lebanon.[11,20]

Table 1: Demographic characteristic
Variables Categories n %
Age 18‑24 494 29.2%

25‑34 297 17.6%
35‑44 331 19.6%
45‑54 356 21.1%
55 and above 211 12.5%

Gender Male 662 39.2%
Female 1027 60.8%

Marital status Married 987 58.4%
Unmarried 702 41.6%

Education High school or less 417 24.7%
University or higher 1272 75.3%

Household income/thousands <5 579 34.3%
between 5 and 10 393 23.3%
between 10 and 20 539 31.9%
More than 20 178 10.5%

Region/province Riyadh 778 46.1%
Eastern 161 9.5%
Makkah 150 8.9%
Al‑Qassim 146 8.6%
Northen Borders 106 6.3%
Al madinah 101 6.0%
Najran 70 4.1%
Jazan 59 3.5%
Al‑baha/Aseer 67 4.0%
Other* 51 3.0%

*Tabuk, Jawf  and Hail
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Figure 1: Participants knowledge about the causes and signs of MI
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Numbers tended to be shockingly low for alcoholism (12%) 
which could be attributed to the Islamic culture of  Saudi Arabia, 
in which alcoholism tends to be a sensitive subject to openly 
discuss and tackle. Generally, the rate of  alcoholism is estimated 
to be significantly lower than the international average, due to 
sociocultural factors as well as strict drug control regulations 
and laws.[21,22] However, alcohol is still available illegally either 
through smuggling or illegal brewing factories.[21] The prevalence 

of  alcoholism and drug abuse is generally a question mark for 
researchers in the region as there are no reliable epidemiological 
studies for alcoholism or drug abuse in Saudi Arabia.[23] Further 
studies are needed to assess the prevalence and magnitude of  
the effect of  alcoholism as well as its national trend, upon which 
the degree of  necessity of  alcohol education could be assessed.

Only 25% of  the population reported salt as a risk factor, which 
is similar to another study done in the western region in which 
only 27% identified an unhealthy diet as a risk factor. However, 
similar works in the literature showed much better reporting 
rates for negative dietary behavior as a risk factor of  CAD.[9,13] 
Nonetheless, it is notable to mention that their survey tackled fast 
food and soft drinks, whereas our question tackled salt, a readily 
common ingredient quite abundantly used in every household. 
This possibly reflects the notion that people generally consider 
homemade food healthy regardless.

Furthermore, there was no significant association between 
high‑risk groups and overall knowledge of  CAD, raising 
a concern that people who are at higher risk might not be 
sufficiently educated in the matter. Awareness of  individual 
risk for CAD is crucial and is strongly associated with the 
prevention and reduction in mortality.[16,24‑26] In a study involving 

Table 2: The relationship of different sociodemographic characteristic to the knowledge
Variables Categories Total Knowledge P

Low High
n % n %

Age 18‑24 296 59.9% 198 40.1% 0.002
25‑34 156 52.5% 141 47.5%
35‑44 153 46.2% 178 53.8%
45‑54 197 55.3% 159 44.7%
55 and above 104 49.3% 107 50.7%

Gender Male 357 53.9% 305 46.1% 0.85
Female 549 53.5% 478 46.5%

Marital status Married 504 51.1% 483 48.9% 0.012
Unmarried 402 57.3% 300 42.7%

Education High school or less 240 57.6% 177 42.4% 0.065
University or higher 666 52.4% 606 47.6%

Household income/thousands Less than 5 337 58.2% 242 41.8% 0.038
between 5 and10 209 53.2% 184 46.8%
between 10 and 20 273 50.6% 266 49.4%
More than 20 87 48.9% 91 51.1%

Region/province Riyadh 401 51.5% 377 48.5% 0.001
Eastern 79 49.1% 82 50.9%
Makkah 92 61.3% 58 38.7%
Al‑Qassim 84 57.5% 62 42.5%
Northen Borders 74 69.8% 32 30.2%
Al Madinah 40 39.6% 61 60.4%
Najran 37 52.9% 33 47.1%
Jazan 37 62.7% 22 37.3%
Al‑baha/Aseer 37 55.2% 30 44.8%
Other* 25 49.0% 26 51.0%

Have you or one of  your family members 
been diagnosed with heart attack

No 751 53.40% 656 46.60% 0.625
Yes 155 55.00% 127 45.00%

*Tabuk, Jawf  and Hail
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Figure 2: The prevalence of different morbidities in participants
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over 55,000 participants, a better lifestyle was associated with 
50% less relative risk for CAD.[26] Furthermore, multiple 
studies consistently explained the significant 80% to 99% of  
CAD mortality decline over time, to be more significant due 
to risk factors trend rather than advances in treatment, further 
highlighting the importance of  risk education and risk factor 
control.[24,25,27]

Only 54% of  the participants answered calling an emergency 
hotline as their first step in case of  a suspected heart attack. It 
is well established that the reduction in the time‑to‑treatment 
duration is of  utmost cruciality as it minimizes infarct size, 
reduces the degree of  ventricular dysfunction, and improves 
mortality in the setting of  acute MI.[28] Delay in seeking medical 
care is complicated and can be influenced by many factors, 
ranging from the severity of  the experience and symptoms, fear 
of  consequences, fear of  medical care, reticence to inconvenience 
others, knowledge of  symptoms, and understanding the need for 
urgency.[29] It is upon all these factors that the patient might decide 
to wait and see, seek the advice of  a friend, contact his primary 
physician, or call the emergency medical service.[29]

Conclusion

This study showed that the overall knowledge and awareness of  
CAD was suboptimal, indicating that awareness initiatives and 
patient education of  CAD need more work in SA, especially in 
the high‑risk groups, lower education groups, and rural areas. 
More studies are needed to identify the efficiency and population 
access of  different approaches for CAD awareness.
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