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ABSTRACT
Objective: The aim of this study was to identify the associated risk factors in myocardial infarction among the Saudi popula-

tion in Sakaka region. 
Materials and methods: This was a retrospective study of 405 participants included 245 (60.49)% male and 160 (39.50)% 

female who were hospitalized for myocardial infarction (MI) in King Abdul Aziz Specialist Hospital, Sakaka, Saudi Arabia, 
between January 2018 and August 2019. We were randomly selected for a multi-stage sample by age and sex. The age range in 
between (34-87 years) and divided into three categories such as 34-50 years, 51-70 years and > 70 years. Variable information's 
included smoking, hypertension, diabetes, lipidemia and ST-segment changes were also recorded. SPSS 20.00 software was used 
for the data analysis.

Results: We found the relationship of aging associated with MI revealed 42.85 %, 37.5% and 9.38%, 5% in (30-50 years) and 
> 70 years, respectively, were not significant for both sexes, while 47.75% and 57.5% was in between age 51-70 years which was 
statistically significant. The major risk factor of male and female was smoking 36.73%, followed by diabetes 9.38% ,65.62%, 
hypertension 24.48%, 15.62%, the family history of IHD 18.57% ,15.23% and hypertension with diabetes 9.38 % and 65.62%, 
respectively were considered statistically significant P < 0.001.

Conclusion: Present study determined MI relationship with aging in both male and female. Smoking was the major risk fac-
tor in male and diabetes in female MI individual followed by other risk factors in Sakaka in Saudi Arabia. This study may help 
in early prevention and assess modification of interventions in MI disease.
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INTRODUCTION 

Myocardial infarction (MI) remains a major cause of morbidity and 
mortality around the world. Myocardial ischemia causes disproportion 
between the demand and supply of oxygen in the myocardium. 
However, the coronary artery disease (CAD) is a responsible for the 
development of atherosclerosis in the coronary vasculature, which has a 
stable and unstable period and it was considered as a chronic disease, 
while myocardial infarction due to activated of inflammation in the ves-
sel wall during this unstable period. A previous study reported approxi-
mately 25% to 40% of myocardial infarctions (MIs) are clinically undi-
agnosed because of least or no symptoms, in this case MI diagnosed fol-
lowed by finding of electrocardiographic (ECG), imaging(Echo) and 
pathology, while the elevated values of electrocardiographic (ECG) 

findings act as a biochemical markers (biomarkers) of myocardial 
necrosis1). In addition, myocardial infarction is a chronic disease and but 
it may possibly cause the psychological disability for the individual and 
society2).

Recently, there was dramatically improvement happened in the MI 
diagnosis and treatment which is more the focus of the early treatment 
at the base of the risk factors. However, there was much option treat-
ment to MI patients according to their definite risk factors3). Moreover, 
myocardial infarction (MI) is the major key fatal manifestation of 
CAD4), while previous studies reported that no discipline lifestyle, high 
cholesterol food containing diet and smoking are day by day used wide-
spread. In addition, some part of developing country remains 35% major 
cause of death in MI5-7). Further studies recognized the relation of diabe-
tes with MI and subsequently found increased rates of diabetes with MI 
compared to non diabetes of MI8).

To our knowledge, there were many studies in different region of 
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Saudi Arabia has reported about risk factors for CVD or MI but no stud-
ies available in sakaka region9). In addition the relative information such 
as risk factors with different sex and age are lacking in Saudi Arabia 
which is necessary for diagnosis of MI. To address this lacking informa-
tion encourages us to carry this study. However, the present study aims 
to investigate the individual risk factors for MI in both male and female. 

METHODS

Study Subjects
The present study is a retrospective study for review of all patients 

diagnosed with myocardial infarction (MI) at the king Abdul Aziz 
Specialist Hospital, Sakakah Saudi Arabia between January 2018 and 
August 2019. Four hundred five patients were included in this study. All 
patients were assessed for risk factors with diagnosed MI included age, 
sex, hyperlipidemia, hypertension, diabetes mellitus, smoking. The age 
range of MI patients from 30-87 years and divided into three categories 
such as age 30-50 years, 51-70 years and > 70 years. The details assess-
ment was also included a review of hospital discharged note and echo-
cardiography (ECG) reports. This study was approved by the 
Institutional Ethic Committee of Jouf University. The characteristics of 
clinical presentation included ST-elevation MI versus non-ST-elevation 
MI, presence of anterior MI, inferior MI and lateral MI. 

Statistical Analysis
Data was analyzed by using SPSS 20.00 software. We presented the 

percentages for different items, and mean, standard deviation and range 
of numerical variables. The chi-square test was used to test for differ-
ences in risk factors, both male and female for categorical variables. A 
p-value of < 0.05 was considered significant.

RESULTS

A total number of 405 MI patients included of 245 male and 160 
female were admitted to King Abdul Aziz Specialist Hospital, Sakaka, 
Saudi Arabia in between January 2018 and August 2019. The median 
age was 65 years (range 34 7 years) for both sexes. The age of (51-70 
years) MI female was 57.5% and male was 47.75%, respectively, and it 
was statistically significant P < 0.001, which represented in Table 1. 

Smoking is detected around 36.73% in male MI patients, which 
were considered as an individual major risk factor for MI and followed 
by diabetes mellitus 9.38%, hypertension 24.48%, hypertension with 
diabetes 29.38%, lipidemia 84.08% and family history of ischemic heart 
disease (IHD) 18.57%. In case of female found diabetes 65.62% was 
major key factor for MI rather than hypertension 15.62%, hypertension 
with diabetes 18.75%, lipidemia 56.37% which was significant com-
pared to male factors P < 0.001. The family history of ischemic heart 
disease (IHD) shown 15.23%, which shown in Table 2 and Figure 1. 
The present study of clinical characteristics was available in Table 3.

DISCUSSION 

Myocardial infarction (MI) is a chief complication of coronary ath-
erosclerotic disease (CAD) because, rupture of coronary thrombosis 
which carried on disease in advance stages10). In a practical life almost 
all have experience of CAD disease which was documented by clinical 
evaluation11). Conversely, some study focuses specifically individual 
male or female MI patients and suffered around 4% and 2% respective-
ly12). On the other hand, previous studies originate of numerous factors 
that act as a risk of developing CVD or MI were included, older age, 
excess fatty food consumption, MI with family history, hypertension, 
cigarette smoking, male gender, diabetes, obesity, plasma elevated 
low-density lipoprotein (LDL) with triglycerides, and low level of high 
density lipoprotein (HDL)12,13). Additionally, a number of studies have 
been recognized with raised complications of MI patients approximately 
10 years later in both cases of male and female14,15). To our knowledge, 
there were no published data on Saudi MI patients in Sakaka region. 
The aim of this retrospective was to determine the risk factors for MI in 
both male and female in sakaka region, Saudi Arabia. 

The present study evaluated the relationship of variable age and sex 
act as a risk factor for both male and female which was statistically sig-
nificant P < 0.001, which was determined as a diagnosis of MI. In the 
present study, the aged range of MI patients between 30-87 years and 
divided into three categories such as 30-50 years, 51-70 years, and > 70 
years. The first category of aged show the male quite increased 42.85% 
compared to 37.5% in female and last category aged found 9.38% and 
5% of both sexes with no significance. The second category aged of 
female was 57.5% converse to male 47.75% as considered significant P 
< 0.001. Above this result showed advanced age is more likely to devel-
opment of MI in female, while our result has similar to the previous 
result16). Moreover, Present study found the smoking 42.85% was an 
individual risk for male MI patients in Saudi population, besides this 
finding, other studies which were previously established as a risk factor 
in different country's population17-19). The second most frequent risk fac-
tor in our study was diabetes in female 65.62%, in contrast to 9.38% in 
male, which was significant P < 0.001, conversely, some study detected 
with positive family history between DM and MI17,18). 

On the other hand, some study reported to follow-up to MI with dia-

Table 1. Demographic characteristic of this study
Variables  Male (n = 245)%  Female (n = 160)%  P -value 

Age  group 
30-50 years 105 (42.85)  60 (37.5 )  0.147 
51-70 years  117 (47.75)  92 (57.5)  P < 0.001 
> 70 years  23 (9.38)  8   (5)  0.235 

Lipidemia  206 (84.08)  87 ( 56.37)  P < 0.001 
Family history of   39 (18.57)  32 (15.23)  0.882
IHD

Table 2. Associated factors identified in study group
Factors  Male (n = 245)%  Female (160)%  P-value 

Smoking  90 (36.73)           -    - 
Diabetes   23 (9.38)  105 (65.62)  P < 0.001 
Hypertension 60 (24.48) 25 (15.62) P < 0.001 
Hypertension +  72 (29.38)  30 (18.75)  P < 0.001 
Diabetes

Table 3. The characteristics of clinical presentation of study 
groups.

Clinical presentation  Male (n = 245)%  Female (n-160)%  P-value 

ST elevation  90 (36.73)  38 ( 23)  P < 0.001 
Anterior MI  37 ( 15.10)  35 ( 21.8)  0.487 
Inferior MI  24 (9.79)  28 ( 17.5)  0.096 
Lateral MI  23 (9.38)  23 (14.37)  0.135 
Ventricular tachycardia/ 51 (20.81)  17 (10.6)  P < 0.001 
fi brillation 
ST depression  20 ( 8.16)  19 (11.8)  0.741 

Figure 1. The Comparison of risk factors between Male and 
Female MI.
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betes patients, because of higher mortality rate20). Consequently, various 
studies believed that diabetes is a provable high risk factor for MI, 
which leads to myocardial damage and produce heart failure and syn-
chronized ‘diabetic cardiomyopathy'20). As well, the present study is 
acknowledged to concern that DM is roughly progressive with female 
MI patients. Additionally, our results recommended with hypertension 
comparatively more in the male 24.48% than 15.62% female and statis-
tical significant P < 0.001, whereas these results have documented as a 
key factor for development of MI. As well, we found higher percentages 
of 29.38% with combined hypertension and diabetes in male MI com-
pared to female MI 18.75%, which was evidence that individual diabe-
tes is less risk compared to combined one. The present study also 
showed that ST-elevation was higher in male MI patient around 36.73% 
versus of female 23% respectively; consequently, this increased 
ST-elevation of MI may cause the rupture of coronary artery plaque. 
However, this result has similar to findings of previous studies21-23). 
Finally, our study reported that anterior MI highly presented in female 
21.8% than 15.10% in male, which was the most common type of MI 
rather than inferior 9.79%, 17.5% and lateral MI 9.38%, 14.37% respec-
tively. However, present study proved the individual sex and variety of 
different ages, smoking and diabetes, which were important the risk fac-
tors to accountable for development of MI with other factors in Sakaka 
region Saudi Arabia. Our above finding of risk factor for MI in both 
sexes may provide primary prevention of coronary artery disease, 
including MI in Saudi population in Sakaka region. 

Limitation and future direction of this study
This study has some limitation First; it addressed only one cardiac 

hospital in Sakaka region, which was limited, our assessment of risk 
factors for MI patients. A second important limitation was the small 
sample size. Finally, we need more study plan in future about risk factor 
of MI with larger samples and more than one cardiac center. 

CONCLUSION 

The Smoking is significant risk factors for development of MI, 
which is more common in the categories of male with older age, while 
the association of DM has more competent for female patients com-
pared to other risk factors. In addition, it is required for screening of 
detecting the risk factors for development of MI and to assess for modi-
fication of interventions.
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