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Abstract

Background: Acute coronary syndrome (ACS) is one of the most serious diseases with high mortality. Concerning the influence of
age and gender on ACS properties, this study aimed to determine gender and age-based differences in risk factors and symptoms
of the ACS in a sample of Iranian patients.

Methods: This cross-sectional study was conducted on 450 patients with ACS in Kerman from 10 September, 2018 to 25 February,
2019. The data were collected through face-to-face interviews in the coronary care unit (CCU) after ACS diagnosis. A trained
interviewer collected the data using a demographic and clinical information checklist. Statistical analyses were performed using
chi-square, Fisher exact test, and Mann-Whitney U test and through SPSS software (version 23).

Results: In this study, more than half of the patients with ACS were males (=240, 53.4%). In one-third of the patients, ACS
symptoms were presented in the age range of 60-69 years (n=145, 32.2%). In the female patients compared to the male patients,
there were more cases of underweight [58 (27.6%) versus 45 (18.8%), P value: 0.02], positive family history of coronary heart
disease (CHD) [102 (48.6%) versus 92 (38.3%), P value: 0.02], and hypertension [119 (56.7%) versus 113 (47.1%), P value:
0.04]. In contrast, there were no differences in common symptoms and pain severity in patients in various age and sex groups.
Conclusion: Attention to the differences in the profile of risk factors and symptoms of ACS in males and females of different ages,

would be helpful in choosing the best clinical approach.
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Introduction

Cardiovascular diseases (CVDs) are considered a leading
cause of mortality, morbidity, and disability in both men
and women (1). CVDs cause a costly condition and have
still remained a health challenge in the world (2) and are
responsible for half of the cardiovascular deaths. The
mortality rate of CVDs has been reduced in the developed
countries due to the improved preventive and therapeutic
interventions (3). However, half of the CVD mortalities
and the majority of its global burden have occurred in
low and middle-income countries, such as the Eastern
Mediterranean Region (4).

Acute coronary syndrome (ACS) is a severe form
of CVDs with high mortality in most countries. ACS
comprises a spectrum of conditions caused by the
interruption of blood flow to the heart due to plaque or
thrombosis formation (5,6). The most important markers
of ACS presentation in patients are unstable angina, non-
ST-elevation myocardial (NSTEMI), and ST-elevation
myocardial (STEMI).

According to the recent studies, risk factors, clinical
symptoms, and outcomes of ACS differed by sex and age
of patients. For example, the elderly patients constituted
a remarkable part of ACS cases with different clinical
profiles and outcomes (7) and more than half of the
admission and hospital mortality cases due to ACS
occurred among this age group (6). However, the
findings of recent studies on sex differences are more
controversial. Although, some related studies have
shown that female patients with ACS had similar or
better outcomes and lower mortality and lower risk of
cardiac events in comparison to men (8), another study
showed that short-term and long-term outcomes are
worse in women than men (9).

ACS risk factors are mostly related to patients’ lifestyle.
For example, hypertension, diabetes mellitus, lipid
disorder, obesity, and smoking habits which account for
CVD are usually observed among patients with ACS
(10,11). Recent studies have reported that women with
ACS had more comorbidities such as hypertension,
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diabetes mellitus, and hyperuricemia compared to men.
In contrast, the prevalence of current smoking was higher
in men than women (12,13). In addition, early detection
of symptoms leads to early diagnosis of disease, reduces
the treatment time, and decreases the fatal outcomes (14).
In fact, early diagnosis and accurate interpretation of
symptoms have a considerable influence on the outcome
in ACS patients (15).

Studies in Iran revealed that cardiac risk factors are
prevalent among Iranian adults (16), and CVD in Iran
is responsible for half of the annual mortality rate (10).
Considering differences in profiles, risk factors, and
symptoms of ACS in different populations, as well as,
among individuals within one population, this study was
performed to determine the risk factors for ACS in terms
of gender and age (younger than 60 years old vs. 60 years
old and over) in a sample of Iranian patients.

Materials and Methods

Subject and setting

This cross-sectional study was conducted from September
10, 2018 to February 25, 2019 in Shafa and Afzalipour
hospitals of Kerman University of Medical Sciences as
heart referral centers of Kerman province. All patients with
unstable angina and myocardial infarction who referred
to the cardiac emergency ward or were hospitalized in the
coronary care unit (CCU) and diagnosed as ACS were
included in the study.

Sample size and sampling method

According to the sample size estimation formula for
proportion, the sample size for the present study was
estimated based on the ACS prevalence which was
unknown in Kerman (P: 0.50). Taking the 95% confidence
interval (a: 0.05) and error level (d =0.05), the sample size
was approximately calculated as 385 persons. To evaluate
the power of the study and compensate for the dropout
rate (10% to 15%), 450 patients with ACS were selected
through convenience sampling. The sampling was not
restricted to the sex and age of patients.

Lo Flma/ 2 p*g _196*0.5*0.5

. o> =384.16 =385
d 0.05

Data collection

The data were collected prospectively through face-to-
face interviews in the CCU after ACS diagnosis. For data
collection, a checklist was designed and completed for all
patients by a trained interviewer. The checklist consisted
of four separate parts. The first part assessed the patients’
demographic information such as age, sex, weight,
height, cigarette smoking habits, and family history of
CVD. For the analyses, age was categorized into the two
groups of < 60 years, and > 60 years. In the next part of the
checklist, comorbidities were recorded (i.e., hypertension,
diabetes mellitus, hypercholesterolemia, hypothyroidism,

renal disorders, asthma, or chronic obstructive pulmonary
disease). Common symptoms of ACS such as chest pain,
nausea, vomiting, dyspnea, sweating, and headache were
assessed and recorded in the third part of the checklist.
The last part of the checklist recorded the type and
severity of any pain experienced by the patient during a
heart attack. Pain was classified as typical and atypical
pain. Retrosternal pain was considered as typical pain,
and pains experienced in other sites of the body such as
left hemithorax, right hemithorax, hemithorax radiated to
the neck, shoulder, and arms, retrosternal radiated to left
and right arm, between shoulders, neck, and arms were
categorized as atypical pain.

Data analysis

The data were described using mean + standard deviation
(SD) and frequency (%). Furthermore, the qualitative
data such as sex, body mass index (BMI), family history
of coronary heart disease (CHD), cigarette smoking
status, comorbidities and common symptoms of ACS,
and also pain severity of disease were compared using
chi-square and Fisher exact test. The age of patients was
compared through Mann-Whitney U test. Two-sided
P-values of less than 0.05 were considered statistically
significant. Data analysis was performed using SPSS
software (version 23).

Results

Demographic and clinical characteristics of patients
with ACS

A total of 450 patients with ACS participated in this study.
The patients’ mean age was 61.8+12.8 years (age range: 25
to 98 years). Almost one-third of patients were 60-69 years
old (n=145, 32.2%). The number of male patients (n=240,
53.4%) was slightly greater than the female patients. Figure
1 shows the ACS symptoms presented by the male patients
at least 10 years earlier. In the present study, the patients had
normal BMI (n=345, 76.7%). More than one-third of patients
were cigarette smokers (n=176, 39.1%). Less than half of
the subjects had a family history of CHD (n=194, 43.1%).
Hypertension (n=232, 51.6%), hypercholesterolemia (n=218,
48.4%), and diabetes mellitus (n=114, 25.3%) were the most
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Figure 1. Age distribution of patients with ACS according to sex.
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prevalent comorbidities among the patients (Table 1).

Common symptoms of ACS among patients

Chest pain was the most common symptom among
ACS patients (n=426, 94.7%). Digestive symptoms such
as nausea and vomiting (n=379, 84.2%) and dyspnea
(n=226, 50.2%) were other common symptoms of the
disease (Table 1). The results revealed that severe and
moderate pain was frequent among the patients (n=230,
51.1%, and n=150, 33.3%; respectively). Eleven patients
did not report any pain (2.4%) and other patients suffered
from mild pain (13.1%). Almost two-thirds of pains was
reported as atypical (n=2326, 74.2%) and others as typical
pain (n=113, 25.8%).

Sex differences in ACS risk factors and symptoms

Analysis of the data on the patients baseline and
clinical characteristics indicated that the female patients
significantly differed from the male patients in terms of

Table 1. Demographic and clinical characteristics of patients with ACS

BM]I, family history of CHD, smoking status, and some
comorbidities. In fact, the female patients compared
to males were more underweight (27.6% versus 18.8%;
P value=0.02) and almost half of them had a positive
family history of CHD in comparison to the males (48.6%
versus 38.3%; P value=0.02). The results also suggested
that compared to the male patients, the female patients
were more frequently suffering from hypertension (56.7%
versus 47.1%; P value=0.04), hypothyroidism (6.7%
versus 1.3%; P value<0.001), and hypercholesterolemia
(54.8% versus 42.9%; P value=0.01). In contrast, the
number of smokers was greater in the male patients
than the females (54.6% versus 21.4%; P value<0.001).
However, both groups were similar in terms of symptoms
of ACS and severity of pain (Table 2).

Age differences in ACS risk factors and common
symptoms
According to the results, baseline characteristics such

Variables Level of variables No. (%)
Normal 345 (76.7)
BMI Underweight 103 (22.9)
Over-weight and obese 2(0.4)
Demographic characteristics Negative 256 (56.9)
Family history of CHD
Positive 194 (43.1)
Non-smoker 274 (60.9)
Cigarette smoking
Smoker 176 (39.1)
Negative 218 (48.4)
Hypertension
Positive 232 (51.6)
Negative 336 (74.7)
Diabetes mellitus
Positive 114 (25.3)
Negative 232 (51.6)
Hypercholesterolemia
Positive 218 (48.4)
Comorbidities
Negative 433 (96.2)
Hypothyroidism
Positive 17 (3.8)
Negative 432 (96)
Renal disorders
Positive 18 (4)
Negative 423 (94)
Asthma or chronic obstructive pulmonary disease
Positive 27 (6)
Negative 24 (5.3)
Chest pain
Positive 426 (94.7)
Negative 71 (15.8)
Nausea/ vomiting
Positive 379 (84.2)
Negative 224 (49.8)
Common symptoms Dyspnea
Positive 226 (50.2)
Negative 273 (60.7)
Sweating
Positive 177 (39.3)
Negative 434 (96.4)
Headache
Positive 16 (3.6)
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Table 2. Comparison of risk factors and common symptoms of ACS based on sex of patients

Variables Males (n=240) Females (n=210) P value
Age (mean +=SD) 61.2+13.4 62.5+£12.0 0.30
Normal BMI (%) 193 (80.4) 152 (72.4)
Underweight (%) 45 (18.8) 58 (27.6) 0.02
Demographic characteristics
Overweight and obese (%) 2(0.8) 0
Positive Family history of CHD (%) 92 (38.3) 102 (48.6) 0.02
Cigarette smoker (%) 131 (54.6) 45 (21.4) <0.001
Hypertension (%) 113 (47.1) 119 (56.7) 0.04
Diabetes mellitus (%) 54 (22.5) 60 (28.6) 0.14
Hypercholesterolemia (%) 103 (42.9) 115 (54.8) 0.01
Comorbidities
Hypothyroidism (%) 3(1.3) 14 (6.7) <0.001
Renal disorders (%) 12 (5) 6(2.9) 0.24
Asthma or chronic obstructive pulmonary disease (%) 16 (6.7) 11(5.2) 0.52
Chest pain 224 (93.4) 202 (96.1) 0.17
Nausea/ vomiting 209 (87.1) 170 (81) 0.07
Common symptoms Dyspnea 111 (46.2) 115 (54.7) 0.07
Sweating 103 (42.9) 74 (35.2) 0.09
Headache 11 (4.6) 5(2.4) 0.28
No pain 7(2.9) 4(1.9)
Mild 30(12.5) 29 (13.8)
Severity of pain 0.80
Moderate 83 (34.6) 67 (31.9)
Severe 120 (50) 110 (52.4)

as BMI, history of CHD, and smoking status as well as
comorbidities such as hypertension and hypothyroidism
were statistically different based on the patients’ age.
For instance, the patients aged less than sixty-one were
more underweight compared to older patients (27.8%
versus 17.9%; P value=0.01), were more likely to have a
positive family history of CHD (50.7% versus 34.5%; P
value <0.001), and smoked more frequently (43.6% versus
34.5%; P value=0.05). However, the patients older than
60 years old had more comorbidities compared to the
younger patients. They were more hypertensive (60.5%
versus 42.7%; P value<0.001) and were more likely to
have hypothyroidism (5.8% versus 1.8%; P value=0.02).
Nevertheless, there was no statistically significant
difference in terms of common ACS symptoms and the
severity of pain between the two age groups (Table 3).

Discussion

CVDs are among the main public health challenges
globally. Thus, analysis of epidemiological and clinical
profiles of the risk factors and symptoms of these diseases
can be very beneficial for public health practitioners.
The current study showed that more than half of the
patients with ACS were males. In one third of patients,
ACS symptoms were reported in the patients aged 60-
69 years, and in men these symptoms were present ten
years earlier than females. The patients’ demographic
and clinical information such as BMI, the positive family

history of CHD, smoking status, and comorbidities
like hypertension were significantly different in terms
of sex and age, but there was no difference in common
symptoms and pain severity of the patients in various age
and sex groups.

Recent studies revealed that the age of CVD incidence
has been decreasing over time (17). Nedkoff et al found
that the age of ACS incidence was decreased dramatically
among men and women from 1996 to 2007 (18). In
another study, the age of women with myocardial
infractions statistically decreased during a decade in Iran
(19). Moreover, one study in Iran revealed that more than
half of male patients with ACS were 30 -64 years old and
women were 65 to 84 years old (20). The results of the
present study showed that the mode of age interval was
60-69 years among female and male patients followed by
an age interval of 50-59 years in both sexes. On the other
hand, our findings revealed a decrease in the age of onset
of ACS, especially in men, which was in line with the
mentioned studies. There are many factors involved in the
early onset of ACS. The result of one study showed that
ACS in young patients was related to some demographic
and clinical factors such as the BMI score, hypertension,
diabetes Mellitus, and hyperlipidemia as chronic diseases,
and mental disorders like depression, and anxiety (21).
According to the data in the present study, CVD occurred
earlier in males than females. The lower incidence age
for men has been confirmed in a similar study (22). The
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Table 3. Comparison of risk factors and common symptoms of ACS based on age of patients

Variables <60 (n=227) 260 (n=223) P value
Female sex (%) 107 (47.1) 103 (46.2) 0.84
Normal BMI (%) 164 (72.2) 181 (81.2)
Underweight (%) 63 (27.8) 40 (17.9) 0.01
Demographic characteristics
Overweight and obese (%) 0 2 (0.9
Positive Family history of CHD (%) 115 (50.7) 79 (34.5) 0.001
Cigarette smoker (%) 99 (43.6) 77 (34.5) 0.05
Hypertension (%) 97 (42.7) 135 (60.5) 0.0001
Diabetes mellitus (%) 51 (22.5) 63 (28.3) 0.15
Hypercholesterolemia (%) 101 (44.5) 117 (52.6) 0.09
Clinical characteristics
Hypothyroidism (%) 4(1.8) 13 (5.8) 0.02
Renal disorders (%) 94) 94 1
Asthma or chronic obstructive pulmonary disease (%) 11 (4.8) 16 (7.2) 0.29
Chest pain 217 (95.6) 209 (93.7) 0.37
Nausea/ vomiting 187 (82.4) 192 (86.1) 0.27
Common symptoms Dyspnea 116 (51.1) 110 (49.3) 0.70
Sweating 83 (36.6) 94 (42.2) 0.22
Headache 11 (4.8) 5(2.2) 0.16
No pain 3(1.3) 8(3.6)
Mild 33 (14.5) 26 (11.7)
Severity of pain 0.73
Moderate 75 (33) 75 (33.6)
Severe 116 (51.1) 114 (55.1)

earlier incidence of CVD among men can be due to the
higher prevalence of risk factors such as smoking in
this group. Besides, the protective effects of estrogen in
menarche age among women should be considered (23).

Family history is one of the main risk factors for ACS,
and CHD in young individuals is usually assumed to
have a genetic cause (1). Genetics plays a role in the onset
of ACS in young people. The results of related studies
revealed that family history of CAD was related to ACS
among chest pain patients especially in young patients
(24,25). The results of the present study showed that
patients younger than 60 years and also females were
significantly more likely to have a family history of CAD
that has been reported by Labos et al and Hemal et al
too (26,27). However, Haff et al. showed that the family
history of CAD was statistically less frequent among
female versus male patients with ACS (13). Another study
showed that family history of CAD was similar between
female patients of reproductive age and healthy controls
(28). While, a higher frequency of family history in female
patients with ACS may be related to the role of coding for
the mitochondrial genome (29), more studies are needed
to determine the role of family history of CAD for the
onset of ACS among men and women.

The risk of CHDs among smokers is higher than that
in non-smokers (30). The odds ratio of CVD for smokers
has been reported between 6 to 32.8 in different studies
(31,32). It means that the odds of CVD among smokers

is 6 to 32 times more than that in nonsmokers (33,34).
According to the findings of the present study, more
than one-third of patients were cigarette smokers and
the prevalence of smoking among males was more than
females. These findings were consistent with other studies
(35,36). This difference between the two genders is due
to social factors, especially in Iran, but this difference has
diminished over time. The present study also revealed
that the prevalence of smoking was higher among patients
younger than 60 years. Some studies have shown smoking
as an important risk factor for ACS among young patients.
While smoking is a modifiable risk factor, it was highly
prevalent among young patients with ACS (37,38). These
findings were in line with the observations made in the
present study.

The older patients (aged 60 years and more) in the
present study had more comorbidity such as hypertension
and hypothyroidism than younger patients. Overall, the
risk of cardiovascular and other non-communicable
diseases has a positive correlation with age especially
among women, and an increase in age can increase the
risk of the mentioned diseases (7,39-41). A population-
based study showed that the prevalence of some risk
factors such as total cholesterol among men until the fifth
decade of life was more than females, but after this period,
women had a higher prevalence of these risk factors (42).
The higher prevalence of these risk factors in women
over 50 years can be due to menopause changes and
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decreased estrogen levels in the body. The increased risk
factors among older males can be attributed to physical
inactivity, an unhealthy diet, etc. The higher risk factors
among females can also be due to an unhealthy lifestyle
such as a sedentary lifestyle and lack of physical activity
in this group. Moreover, the effect of menopause and
the decreased level of estrogen hormone among women
should be considered (23,43). According to another
study, obesity occurs more frequently after menopause
in women. This can increase the risk of diabetes mellitus,
hypertension, and hypercholesterolemia in females (44).
The decrease in estrogen levels after menopause age
can increase risk factors for CHDs such as hypertension
(45). An increase in blood pressure after menopause age
can be due to increasing salt sensitivity and sympathetic
activity in postmenopausal women (46). In addition to
blood pressure, another study confirmed the increase
level of LDL, triglycerides, and body mass index among
postmenopausal women (47).

According to the data in the present study, the
symptoms of ACS among males and females followed a
similar pattern. The prevalence rates of chest pain, nausea/
vomiting, dyspnea, sweating, and headache among the
two genders were not statistically significant. Another
study reported that symptoms such as abdominal pain,
dyspnea, back pain, nausea or vomiting, neck pain, jaw
pain, and chest pain were significantly more prevalent in
women than men (48,49). Another study showed that the
probability of reporting chest pain among men was more
than females (50,51). In another study, chest pain was
equally reported in both genders but the prevalence of
jaw pain and nausea was higher among women (52). The
conflicting results in different studies can be attributed to
different populations or different age groups. In general,
the cause of differences in symptoms between the two
genders is unknown but according to some studies,
women generally tend to experience MI in an older age
than men, so old age can be considered as an effective
factor on symptoms presentation among women (53).

Conclusion

According to the current study, most of the ACS cases
were males. Factors such as BMI, a positive family
history of CHD, smoking status, and comorbidities such
as hypertension were significantly different between the
two genders and different age groups. Thus, clarifying
different patterns among different age groups and the two
genders warrant more analytical epidemiological studies.

Acknowledgments
We appreciate the nurses and staff of the cardiovascular wards of
Shafa and Afzalipour hospitals who assisted in data collection.

Competing Interests
None.

Ethical Approval

The protocol of the present study was reviewed and approved by
the Ethics Committee of Kerman University of Medical Sciences
(ethic No. IR.KMU.AH.REC.1396.2204). Written informed consent
was obtained from the pregnant women before the initiation of the
study.

Funding
None.

References

1. Vasiljevic-Pokrajcic Z, Mickovski N, Davidovic G, Asanin
M, Stefanovic B, Krljanac G, et al. Sex and age differences
and outcomes in acute coronary syndromes. Int ] Cardiol.
2016;217 Suppl:S27-31. doi: 10.1016/j.ijcard.2016.06.217.

2.  Rouzbahani M, Mahmoudi S, Asgari N, Salehi N,
Heidarimoghadam R, Bahremand M, et al. Sex differences in
risk factors profile and angiographic pattern of the patients
undergoing coronary angiography. Adv ] Emerg Med.
2020;4(4):e87. doi: 10.22114/ajem.v0i0.336.

3. Araljo C, Laszczynska O, Viana M, Meldo F, Henriques A,
Borges A, etal. Sex differences in presenting symptoms of acute
coronary syndrome: the EPIHeart cohort study. BMJ Open.
2018;8(2):e018798. doi: 10.1136/bmjopen-2017-018798.

4. Sarrafzadegan N, Mohammmadifard N. Cardiovascular
disease in Iran in the last 40 years: prevalence, mortality,
morbidity, challenges and strategies for cardiovascular
prevention. Arch Iran Med. 2019;22(4):204-10.

5. Cheema FM, Cheema HM, Akram Z. Identification of
risk factors of acute coronary syndrome in young patients
between 18-40 years of age at a teaching hospital. Pak ] Med
Sci. 2020;36(4):821-4. doi: 10.12669/pjms.36.4.2302.

6. Dai X, Busby-Whitehead J, Alexander KP. Acute coronary
syndrome inthe older adults. ] Geriatr Cardiol.2016;13(2):101-
8. doi: 10.11909/j.issn.1671-5411.2016.02.012.

7. Vicent L, Martinez-Sellés M. Frailty and acute coronary
syndrome: does gender matter? ] Geriatr Cardiol.
2019;16(2):138-44. doi: 10.11909/j.issn.1671-
5411.2019.02.007.

8. Sanchis-Gomar F, Perez-Quilis C, Leischik R, Lucia A.
Epidemiology of coronary heart disease and acute coronary
syndrome. Ann Trans| Med. 2016;4(13):256. doi: 10.21037/
atm.2016.06.33.

9. Pagidipati NJ, Peterson ED. Acute coronary syndromes in
women and men. Nat Rev Cardiol. 2016;13(8):471-80. doi:
10.1038/nrcardio.2016.89.

10. Madmoli M, Saeidilandi M, Latifinasab R, Fatehimoghaddam
S, Mobarez F, Darabiyan P. Hypertension and risk of acute
coronary syndrome (ACS) in patients with ACS: a study on
926 patients with ACS. Int ] Ayurvedic Med. 2019;10(1):22-6.
doi: 10.47552/ijam.v10i1.1218.

11. Mirza A, Taha AY, Khdhir BR. Risk factors for acute coronary
syndrome in patients below the age of 40 years. Egypt Heart J.
2018;70(4):233-5. doi: 10.1016/j.€hj.2018.05.005.

12. Tai S, Li X, Yang H, Zhu Z, Tang L, Fu L, et al. Sex differences
in the outcomes of elderly patients with acute coronary
syndrome. Cardiol Res Pract. 2020;2020:5091490. doi:
10.1155/2020/5091490.

13. Ten Haaf ME, Bax M, Ten Berg JM, Brouwer J, Van't Hof AW,
van der Schaaf RJ, et al. Sex differences in characteristics
and outcome in acute coronary syndrome patients in the
Netherlands. Neth Heart J. 2019;27(5):263-71. doi: 10.1007/
s12471-019-1271-0.

14. Asgar Pour H, Norouzzadeh R, Heidari MR. Gender
differences in symptom predictors associated with acute
coronary syndrome: a prospective observational study. Int

Journal of Kerman University of Medical Sciences. Volume 30, Number 2, 2023 l 69


https://doi.org/10.1016/j.ijcard.2016.06.217
https://doi.org/10.22114/ajem.v0i0.336
https://doi.org/10.1136/bmjopen-2017-018798
https://doi.org/10.12669/pjms.36.4.2302
https://doi.org/10.11909/j.issn.1671-5411.2016.02.012
https://doi.org/10.11909/j.issn.1671-5411.2019.02.007
https://doi.org/10.11909/j.issn.1671-5411.2019.02.007
https://doi.org/10.21037/atm.2016.06.33
https://doi.org/10.21037/atm.2016.06.33
https://doi.org/10.1038/nrcardio.2016.89
https://doi.org/10.47552/ijam.v10i1.1218
https://doi.org/10.1016/j.ehj.2018.05.005
https://doi.org/10.1155/2020/5091490
https://doi.org/10.1007/s12471-019-1271-0
https://doi.org/10.1007/s12471-019-1271-0

Moazenzadeh et al

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Emerg Nurs. 2016;25:13-8. doi: 10.1016/j.ienj.2015.06.008.
Mirzaei S, Steffen A, Vuckovic K, Ryan C, Bronas U, Zegre-
Hemsey J, et al. The quality of symptoms in women and men
presenting to the emergency department with suspected acute
coronary syndrome. ] Emerg Nurs. 2019;45(4):357-65. doi:
10.1016/j.jen.2019.01.001.

Montazerifar F, Bolouri A, Mahmoudi Mozaffar M, Karajibani
M. The prevalence of metabolic syndrome in coronary
artery disease patients. Cardiol Res. 2016;7(6):202-8. doi:
10.14740/cr507w.

Sarrafzadegan N. Reducing the incidence of cardiovascular
diseases in the world. Zahedan ] Res Med Sci. 2011;13(1).
[Persian].

Nedkoff L), BriffaTG, Preen DB, Sanfilippo FM, Hung J, Ridout
SC, et al. Age- and sex-specific trends in the incidence of
hospitalized acute coronary syndromes in Western Australia.
Circ Cardiovasc Qual Outcomes. 2011;4(5):557-64. doi:
10.1161/circoutcomes.110.960005.

Neamatipoor E, Sabri A, Dahi F, Soltanipoor F. Changing risk
and demographic factors of myocardial infarction in a decade
(1371-1381) in three university hospital. Tehran Univ Med J.
2006;64(3):88-94. [Persian].

Ahmadi A, Sajjadi H, Etemad K, Khaledifar A, Mobasherii M.
Epidemiological characteristics and determinants of mortality
in acute coronary syndrome in Iran. ] Mazandaran Univ Med
Sci. 2015;25(124):1-9. [Persian].

Liu R, Xu F, Zhou Y, Liu T. The characteristics of risk factors in
Chinese young women with acute coronary syndrome. BMC
Cardiovasc Disord. 2020;20(1):290. doi: 10.1186/s12872-
020-01577-z.

Booth GL, Kapral MK, Fung K, Tu JV. Relation between age
and cardiovascular disease in men and women with diabetes
compared with non-diabetic people: a population-based
retrospective cohort study. Lancet. 2006;368(9529):29-36.
doi: 10.1016/s0140-6736(06)68967-8.

Lagranha CJ, Silva TLA, Silva SCA, Braz GRF, da Silva Al,
Fernandes MP, et al. Protective effects of estrogen against
cardiovascular disease mediated via oxidative stress
in the brain. Life Sci. 2018;192:190-8. doi: 10.1016/j.
Ifs.2017.11.043.

Wahrenberg A, Magnusson PK, Discacciati A, Ljung L,
Jernberg T, Frick M, et al. Family history of coronary artery
disease is associated with acute coronary syndrome in 28,188
chest pain patients. Eur Heart | Acute Cardiovasc Care.
2020;9(7):741-7. doi: 10.1177/2048872619853521.

Hindieh W, Pilote L, Cheema A, Al-Lawati H, Labos C,
Dufresne L, et al. Association between family history, a
genetic risk score, and severity of coronary artery disease
in patients with premature acute coronary syndromes.
Arterioscler Thromb Vasc Biol. 2016;36(6):1286-92. doi:
10.1161/atvbaha.115.306944.

Hemal K, Pagidipati NJ, Coles A, Dolor RJ, Mark DB, Pellikka
PA, et al. Sex differences in demographics, risk factors,
presentation, and noninvasive testing in stable outpatients
with suspected coronary artery disease: insights from the
PROMISE trial. JACC Cardiovasc Imaging. 2016,9(4):337-46.
doi: 10.1016/j.jcmg.2016.02.001.

Labos C, Wang RH, Pilote L, Bogaty P, Brophy JM, Engert JC,
et al. Traditional risk factors and a Genetic Risk Score are
associated with age of first acute coronary syndrome. Heart.
2014;100(20):1620-4. doi: 10.1136/heartjnl-2013-305416.
Idris N, Aznal SS, Chin SP, Ahmad WA, Rosman A,
Jeyaindran S, et al. Acute coronary syndrome in women of
reproductive age. Int ] Womens Health. 2011;3:375-80. doi:
10.2147/ijwh.s15825.

Banerjee A, Lim CC, Silver LE, Welch SJ, Banning AP,

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Rothwell PM. Familial history of stroke is associated with
acute coronary syndromes in women. Circ Cardiovasc Genet.
2011;4(1):9-15. doi: 10.1161/circgenetics.110.957688.
Taqueti VR. Sex differences in the coronary system. In:
Kerkhof PLM, Miller VM, eds. Sex-Specific Analysis of
Cardiovascular Function. Cham: Springer; 2018. p. 257-78.
doi: 10.1007/978-3-319-77932-4_17.

Kannel WB, Higgins M. Smoking and hypertension as
predictors of cardiovascular risk in population studies. |
Hypertens Suppl. 1990;8(5):S3-8.

Panagiotakos DB, Rallidis LS, Pitsavos C, Stefanadis C,
Kremastinos D. Cigarette smoking and myocardial infarction
in young men and women: a case-control study. Int ] Cardiol.
2007;116(3):371-5. doi: 10.1016/j.ijcard.2006.04.051.
Huxley RR, Woodward M. Cigarette smoking as a risk factor
for coronary heart disease in women compared with men:
a systematic review and meta-analysis of prospective cohort
studies. Lancet. 2011;378(9799):1297-305. doi: 10.1016/
s0140-6736(11)60781-2.

Peters SA, Huxley RR, Woodward M. Smoking as a risk
factor for stroke in women compared with men: a systematic
review and meta-analysis of 81 cohorts, including 3,980,359
individuals and 42,401 strokes. Stroke. 2013;44(10):2821-8.
doi: 10.1161/strokeaha.113.002342.

Hbejan K. Smoking effect on ischemic heart disease in young
patients. Heart Views. 2011;12(1):1-6. doi: 10.4103/1995-
705x.81547.

Shields M, Wilkins K. Smoking, smoking cessation and
heart disease risk: a 16-year follow-up study. Health Rep.
2013;24(2):12-22.

Schoenenberger AW, Radovanovic D, Stauffer JC,
Windecker S, Urban P, Niedermaier G, et al. Acute coronary
syndromes in young patients: presentation, treatment and
outcome. Int | Cardiol. 2011;148(3):300-4. doi: 10.1016/j.
ijcard.2009.11.009.

Tsai WC, Wu KY, Lin GM, Chen §J, Lin WS, Yang SP, et al.
Clinical characteristics of patients less than forty years old
with coronary artery disease in Taiwan: a cross-sectional
study. Acta Cardiol Sin. 2017;33(3):233-40. doi: 10.6515/
acs20161026a.

Mosca L, Banka CL, Benjamin EJ, Berra K, Bushnell C, Dolor
RJ, et al. Evidence-based guidelines for cardiovascular disease
prevention in women: 2007 update. ] Am Coll Cardiol.
2007;49(11):1230-50. doi: 10.1016/j.jacc.2007.02.020.
Moller-Leimkiihler AM. Gender differences in cardiovascular
disease and comorbid depression. Dialogues Clin Neurosci.
2007;9(1):71-83. doi: 10.31887/DCNS.2007.9.1/ammoeller.
DeVon HA, Vuckovic K, Burke LA, Mirzaei S, Breen K,
Robinson N, et al. What's the risk? Older women report
fewer symptoms for suspected acute coronary syndrome than
younger women. Biores Open Access. 2018;7(1):131-8. doi:
10.1089/biores.2018.0020.

Leuzzi C, Sangiorgi GM, Modena MG. Gender-specific
aspects in the clinical presentation of cardiovascular
disease. Fundam Clin Pharmacol. 2010;24(6):711-7. doi:
10.1111/1.1472-8206.2010.00873 .x.

Schenck-Gustafsson K. Risk factors for cardiovascular disease
in women. Maturitas. 2009;63(3):186-90. doi: 10.1016/j.
maturitas.2009.02.014.

Kip KE, Marroquin OC, Kelley DE, Johnson BD, Kelsey SF,
Shaw LJ, et al. Clinical importance of obesity versus the
metabolic syndrome in cardiovascular risk in women: a report
from the Women’s Ischemia Syndrome Evaluation (WISE)
study. Circulation. 2004;109(6):706-13. doi: 10.1161/01.
cir.0000115514.44135.a8.
Barton M, Meyer MR.

Postmenopausal hypertension:

70

| Journal of Kerman University of Medical Sciences. Volume 30, Number 2, 2023


https://doi.org/10.1016/j.ienj.2015.06.008
https://doi.org/10.1016/j.jen.2019.01.001
https://doi.org/10.14740/cr507w
https://doi.org/10.1161/circoutcomes.110.960005
https://doi.org/10.1186/s12872-020-01577-z
https://doi.org/10.1186/s12872-020-01577-z
https://doi.org/10.1016/s0140-6736(06)68967-8
https://doi.org/10.1016/j.lfs.2017.11.043
https://doi.org/10.1016/j.lfs.2017.11.043
https://doi.org/10.1177/2048872619853521
https://doi.org/10.1161/atvbaha.115.306944
https://doi.org/10.1016/j.jcmg.2016.02.001
https://doi.org/10.1136/heartjnl-2013-305416
https://doi.org/10.2147/ijwh.s15825
https://doi.org/10.1161/circgenetics.110.957688
https://doi.org/10.1007/978-3-319-77932-4_17
https://doi.org/10.1016/j.ijcard.2006.04.051
https://doi.org/10.1016/s0140-6736(11)60781-2
https://doi.org/10.1016/s0140-6736(11)60781-2
https://doi.org/10.1161/strokeaha.113.002342
https://doi.org/10.4103/1995-705x.81547
https://doi.org/10.4103/1995-705x.81547
https://doi.org/10.1016/j.ijcard.2009.11.009
https://doi.org/10.1016/j.ijcard.2009.11.009
https://doi.org/10.6515/acs20161026a
https://doi.org/10.6515/acs20161026a
https://doi.org/10.1016/j.jacc.2007.02.020
https://doi.org/10.31887/DCNS.2007.9.1/ammoeller
https://doi.org/10.1089/biores.2018.0020
https://doi.org/10.1111/j.1472-8206.2010.00873.x
https://doi.org/10.1016/j.maturitas.2009.02.014
https://doi.org/10.1016/j.maturitas.2009.02.014
https://doi.org/10.1161/01.cir.0000115514.44135.a8
https://doi.org/10.1161/01.cir.0000115514.44135.a8

Different risk factors and symptoms of ACS

46.

47.

48.

49.

mechanisms and therapy. Hypertension. 2009;54(1):11-8.
doi: 10.1161/hypertensionaha.108.120022.

Maas AH, Appelman YE. Gender differences in coronary heart
disease. Neth Heart J. 2010;18(12):598-602. doi: 10.1007/
512471-010-0841-y.

Do KA, Green A, Guthrie JR, Dudley EC, Burger HG,
Dennerstein L. Longitudinal study of risk factors for coronary
heart disease across the menopausal transition. Am ]
Epidemiol. 2000;151(6):584-93. doi: 10.1093/oxfordjournals.
aje.a010246.

Zucker DR, Giriffith JL, Beshansky JR, Selker HP. Presentations
of acute myocardial infarction in men and women. ]
Gen Intern Med. 1997;12(2):79-87. doi: 10.1046/j.1525-
1497.1997.00011.x.

Milner KA, Funk M, Richards S, Wilmes RM, Vaccarino V,
Krumholz HM. Gender differences in symptom presentation
associated with coronary heart disease. Am J Cardiol.
1999;84(4):396-9. doi: 10.1016/s0002-9149(99)00322-7.

50.

51.

52.

53.

Khan NA, Daskalopoulou SS, Karp I, Eisenberg MJ, Pelletier
R, Tsadok MA, et al. Sex differences in acute coronary
syndrome symptom presentation in young patients.
JAMA Intern Med. 2013;173(20):1863-71. doi: 10.1001/
jamainternmed.2013.10149.

Canto JG, Rogers WJ, Goldberg RJ, Peterson ED, Wenger NK,
VaccarinoV, et al. Association of age and sex with myocardial
infarction symptom presentation and in-hospital mortality.
JAMA. 2012;307(8):813-22. doi: 10.1001/jama.2012.199.
Dey S, Flather MD, Devlin G, Brieger D, Gurfinkel EP,
Steg PG, et al. Sex-related differences in the presentation,
treatment and outcomes among patients with acute coronary
syndromes: the Global Registry of Acute Coronary Events.
Heart. 2009;95(1):20-6. doi: 10.1136/hrt.2007.138537.
Canto ]G, Goldberg RJ, Hand MM, Bonow RO, Sopko
G, Pepine CJ, et al. Symptom presentation of women with
acute coronary syndromes: myth vs reality. Arch Intern Med.
2007;167(22):2405-13. doi: 10.1001/archinte.167.22.2405.

© 2023 The Author(s); Published by Kerman University of Medical 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 unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Journal of Kerman University of Medical Sciences. Volume 30, Number 2, 2023 I 71


https://doi.org/10.1161/hypertensionaha.108.120022
https://doi.org/10.1007/s12471-010-0841-y
https://doi.org/10.1007/s12471-010-0841-y
https://doi.org/10.1093/oxfordjournals.aje.a010246
https://doi.org/10.1093/oxfordjournals.aje.a010246
https://doi.org/10.1046/j.1525-1497.1997.00011.x
https://doi.org/10.1046/j.1525-1497.1997.00011.x
https://doi.org/10.1016/s0002-9149(99)00322-7
https://doi.org/10.1001/jamainternmed.2013.10149
https://doi.org/10.1001/jamainternmed.2013.10149
https://doi.org/10.1001/jama.2012.199
https://doi.org/10.1136/hrt.2007.138537
https://doi.org/10.1001/archinte.167.22.2405
https://creativecommons.org/licenses/by/4.0/

