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Abstract 

Background: Several research have investigated further into differences 
in clinical characteristics of acute myocardial infarction between men 
and women (AMI). Prospective studies, on the other hand, are few, and 
sex-related variations in AMI symptoms are unknown. We studied at 
the variations in clinical characteristics of ST-segment elevation AMI 
between men and women. Material & Methods: We evaluated at 151 
patients with ST-segment elevation AMI who were hospitalized within 
24 hours of symptom onset (70 women and 81 males). Within 48 hours 
of hospitalization, all patients were interviewed by many of the same 
cardiologist. Results: Women exhibited higher rates of hypertension (70 
vs 56 percent, p=0.010), diabetes mellitus (36 vs 26 %, p=0.047), and 
hyperlipidemia (51 vs 38 %, p=0.019) than males (72 vs 62 years, p0.001). 
Non-specific symptoms (45 vs 34%, p=0.033), non-chest discomfort (pain 
in the mouth, throat, neck, shoulder, arm, hand, and back), moderate 
pain (20 vs 7%, p0.001), and nausea (49 vs 36 percent, p=0.013) were all 
more common in women than in males. The severity of coronary artery 
lesions was equal in both sexes on coronary angiography. Women had a 
considerably greater in-hospital death rate than males (6.6 vs. 1.4%, 
p=0.003). Conclusions: Women and men with AMI have different 
clinical profiles and presentations. AMI symptoms are less common in 
women than in males. 
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INTRODUCTION 

Many investigations examining sex differences 
in the short and long-term outcomes of an 
acute myocardial infarction (AMI) have 
reported that mortality is higher in women 
than in men.[1,2,3,4,5,6,7,8,9,10] The cause for 
women's lower results is unknown. Women's 
higher mortality rates may be explained in part 
by the fact that they were older than males and 

had higher incidence of adverse prognostic 
variables in previous studies. Several studies, 
however, remained to reveal a mortality 
disadvantage for women after controlling for 
these characteristics.[2,3,5,8] The fact that these 
women received less aggressive AMI therapy 
than males may explain why mortality remains 
higher following risk adjustment.[2,3,8,11] 
Adjusting for baseline differences between 
men and women, however, provided 
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conflicting results. Several studies have 
indicated that sex is an independent risk factor 
for increased mortality following an AMI,[1,4] 
whereas others have not.[6,7,12] Another factor 
that may contribute to women's greater 
mortality rates is their later entrance to the 
hospital.[13,14] Women with AMI usually arrive 
at the hospital later than males, implying 
distinct behavioral reactions. When 
experiencing AMI symptoms, women are 
thought to be less likely than males to assume 
they are suffering a heart attack.[15] Several 
studies have found that women's AMI 
symptoms are different or less prevalent than 
men's.[14,16,17] Non-chest pain, nausea or 
vomiting (or both), and shortness of breath are 
more common in women.[14,17,18,19,20] These 
atypical symptoms may make it difficult for 
not only women with AMI,but also bystanders 
and health-care providers to correctly interpret 
the situation and take appropriate action. An 
important limitation of previous studies 
examining sex related differences in symptom 
presentation among patients with AMI was 
their retrospective design. Patients were 
interviewed by many different physicians, 
without the use of a standardized interview 
form. The results of interviews were thus 
subject to bias. We prospectively studied a 
series of men and women who were admitted 
to the coronary care unit of our Medical 
Center. In this pilot study, the same 
cardiologist interviewed all patients within 48 
h after admission to minimize interview-
related bias. 

MATERIAL AND METHODS 

From January 2011 through December 2011, 
151 consecutive patients with ST-segment 
elevation AMI were admitted to our coronary 

care unit within 24 h after symptom onset. All 
patients gave informed consent. Patients were 
also asked whether AMI was associated with 
any of the following symptoms:cold sweating, 
nausea, vomiting, or shortness of breath. 
Coronary Angiography Coronary angiography 
was performed immediately after admission in 
425 patients (93%). The perfusion status of the 
infarct-related artery was assessed according to 
the criteria of the Thrombolysis in Myocardial 
Infarction (TIMI) study.[21] The recanalization 
method was left to the discretion of the 
patients’ physicians. The final TIMI flow grade 
was assessed on the basis of final angiograms 
obtained on admission. Stenosis was 
considered clinically significant if there was a 
narrowing of the luminal diameter by ≥75% in 
any projection.Cardiac-Enzyme Measurements 
Blood samples were obtained on admission, at 
3-h intervals during the first 24 h after 
admission, at 6-h intervals for the next 2 days, 
and then daily until discharge.Statistical 
Analysis Data are expressed as mean±SD. The 
statistical significance of differences between 
men and women was evaluated with the use of 
unpaired t-tests. Differences in prevalence 
were assessed with the use of chi-square tests. 
A p value of <0.05 was considered to indicate 
statistical significance. Analyses were 
conducted with SPSS-PC software,version 24.0 
(SPSS, Chicago, IL, USA). 

RESULTS  

Baseline Characteristics Of the 457 patients 
studied, 351 (77%) were men and 106 (23%) 
were women. The baseline characteristics of 
the subjects are shown according to sex in 
[Table 1]. Overall, the women were older than 
the men and were more likely to have a lower 
body-mass index, diabetes mellitus, 
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hyperlipidemia, and hypertension. Women 
were less likely to have a history of smoking. 
Hemodynamic variables on admission and the 
rates of previous infarction, percutaneous 
coronary intervention, and coronary-artery 
bypass graft surgery did AMI was diagnosed 
on the basis of typical chest pain lasting ≥30 
min, ST-segment elevation of ≥2mm in at least 
2 contiguous precordial leads or ST-segment 
elevation of ≥1mm in at least 2 inferior leads 
(II, III, or aVF), and a typical increase in serum 
creatine kinase to more than twice the upper 
limit of normal. We studied 457 patients (351 
men and 106 women) in whom a detailed 
clinical history was obtained within 48 h after 
admission. Their mean (± SD) age was 65±12 
years (range, 31 to 93 years). Fiftythree patients 
were excluded from the study because of 

cardiogenic shock (n=25), dementia (n=8), 
early death (n=2), or other conditions 
precluding the assessment of pain within 48 h 
after admission (n=18). The peak creatine 
kinase level was significantly lower in women 
than in men. During hospitalization (mean, 14 
days), 12 patients (2.6%) died: 7 women (5 of 
cardiac rupture and 2 of heart failure) and 5 
men (3 of heart failure, 1 of infection, and 1 of 
stroke). In-hospital mortality was significantly 
higher in women than in men. The 5 women 
who died of cardiac rupture during 
hospitalization were elderly (mean age, 85 
years) and had high rates of hypertension and 
anterior myocardial infarction. In addition, 2 
patients did not receive and 1 patient did not 
respond to reperfusion therapy [Table 4]. 

 
Table 1: Baseline Characteristics of Patients with ST-Segment Elevation AMI According to Sex 

 Women (n=70) Men (n=81) p value 

Age (years) 72±12 62±11 <0.001 

Height (cm) 151±6 165±6 <0.001 

Weight (kg) 52±9 66±11 <0.001 

Body mass index (kg/m2) 23.1±3.8 24.4±3.2 0.044 

Time from symptom onset to admission (h) 4.6±4.5 3.7±4.0 0.07 

Heart rate on admission 82±21 77±22 0.18 

Systolic blood pressure on admission (mmHg) 129±38 137±32 0.20 

Killip ≥2 on admission 16 (15%) 34 (10%) 0.12 

Symptom onset ≤6h 83 (78%) 294 (84%) 0.20 

Prior myocardial infarction 13 (12%) 32 (9%) 0.34 

Prior coronary artery bypass surgery 3 (3%) 5 (1%) 0.33 

Pre-infarction angina 52 (49%) 141 (40%) 0.11 

Risk factors 

Diabetes mellitus 38 (36%) 91 (26%) 0.047 

Hyperlipidemia 54 (51%) 134 (38%) 0.019 

Hypertension 74 (70%) 196 (56%) 0.010 

Smoking 28 (26%) 246 (70%) <0.001 

Medication before AMI 
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Aspirin 20 (19%) 41 (12%) 0.06 

Blocker 8 (8%) 20 (6%) 0.49 

ACE inhibitor 7 (7%) 22 (6%) 0.90 

Ca channel blocker 34 (32%) 75 (21%) 0.023 

HMG CoA 20 (19%) 33 (9%) 0.008 

Peak creatine kinase (IU/L) 2,355±1,729 3,161±2,553 0.003 

In-hospital death 7 (6.6%) 5 (1.4%) 0.003 

 
Table 2: Incidence and Nature of Symptoms Associated With ST-Segment Elevation AMI According 
to Sex 
 Women (n=70)) Men (n=81) p value 

Type of chest pain 

Squeezed feeling 33 (32%) 122 (35%) 0.49 

Compressed or pressed down feeling 18 (17%) 85 (24%) 0.12 

Burning or searing feeling 3 (3%) 22 (6%) 0.17 

Burst open or split feeling 4 (4%) 3 (1%) 0.032 

Others 48 (45%) 119 (34%) 0.033 

Site of pain 

Jaw 10 (9%) 9 (3%) 0.002 

Throat and neck 14 (13%) 19 (5%) 0.00 

Anterior chest 94 (89%) 310 (88%) 0.92 

Left shoulder 13 (12%) 19 (5%) 0.015 

Left arm, forearm, and/or hand 12 (11%) 18 (5%) 0.024 

Right shoulder 10 (9%) 13 (4%) 0.018 

Right arm, forearm, and/or hand 8 (8%) 10 (3%) 0.029 

Epigastric region 8 (8%) 33 (9%) 0.56 

Epigastric region 8 (8%) 33 (9%) 0.56 

Back 25 (24%) 41 (12%) 0.002 

Severity of pain   <0.001 

Very severe 10 (9%) 32 (9%)  

Severe 40 (38%) 183 (52%)  

Moderate 35 (33%) 113 (32%)  

Mild 21 (20%) 23 (7%)  

Concomitant symptoms 

Cold sweating 67 (63%) 272 (78%) 0.003 

Nausea 52 (49%) 125 (36%) 0.013 

Vomiting 24 (25%) 54 (15%) 0.08 

Shortness of breath 66 (62%) 183 (52%) 0.07 
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Table 3: Angiographic Findings in Patients with ST-Segment Elevation AMI According to Sex 

 Women (n=70) Men (n=81) p value 

Emergency coronary angiography 96 (91%) 329 (94%) 0.26 

Number of diseased vessels*   0.90 

1 60/96 (63%) 214/329 (65%)  

2 26/96 (27%) 83/329 (25%)  

3 10/96 (10%) 32/329 (10%)  

Infarct-related artery*   0.47 

LAD 52/96 (54%) 149/329 (45%)  

RCA 33/96 (35%) 138/329 (42%)  

LCX 8/96 (8%) 35/329 (11%)  

LMT 2/96 (2%) 4/329 (1%)  

Bypass graft 1/96 (1%) 1/329 (0.3%)  

Undefined 0 2/329 (0.6%)  

Reperfusion therapy 88 (83%) 304 (87%) 0.35 

PCI 78 (74%) 230 (66%) 0.12 

Stent 60 (57%) 170 (48%) 0.14 

CABG 3 (3%) 12 (3%) 0.77 

TIMI flow grade 0 at initial CAG* 48/96 (50%) 141/329 (43%) 0.18 

Final TIMI flow grade ≥2* 90/96 (94%) 314/329 (95%) 0.50 

Final TIMI flow grade 3* 85/96 (89%) 295/329 (90%) 0.75 

PCI during hospitalization 88 (83%) 292 (83%) 0.97 

Stenting during hospitalization 69 (65%) 220 (63%) 0.65 

CABG during hospitalization 3 (3%) 19 (5%) 0.28 

 
Table 4: Clinical Characteristics of Patients Who Died of Cardiac Rupture During Hospitalization 
Age 
years) 

Sex Time to 
Admission 
(h) 

BMI 
(kg/m2) 

DM Hypertension Infarct 
location 

Reperfusion 
therapy 

Final TIMI 
flow grade 

Time to 
death 

77 F 6.5 23 No Yes Anterior Stent 2 5 days 

80 F 4.5 25 Yes Yes Anterior Stent 3 41 h 

86 F 7.0 22 Yes Yes Inferior Stent 0 7 days 

87 F 16.0 21 No No Anterior No – 40 h 

93 F 8.5 17 No Yes Anterior No – 10 h 

 
DISCUSSION 

Our studies show that women with AMI are 
older than males with AMI and are more likely 
to have cardiac risk factors (except smoking) as 

well as less frequent AMI symptoms such non-
specific symptoms, non-chest pain (pain in the 
jaw, neck, arm, or back), nausea, vomiting, and 
shortness of 
breath.[1,2,3,4,5,6,7,8,9,10,11,12,13,14,16,17,18,19,20] There was 
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no difference in the amount of fundamental 
coronary atherosclerosis between men and 
women. Percutaneous coronary interventions 
were conducted on the majority of the women 
(74%), much as they were on the males. The 
baseline and postprocedural TIMI flow grades 
in women were similar to those in 
men.However, the in-hospital mortality rate 
was significantly higher in women than in 
men. These biological differences between men 
and women might explain how women's AMI 
outcomes are much worse than. Pre-AMI, a 
larger number of women than men were taking 
anti-platelet medications such aspirin and 
HMG CoA reductase inhibitors, which are 
used to prevent cardiovascular disease. 
Women with AMI have been observed to 
experience increased non-chest pain, nausea, 
vomiting, and shortness of breath.[17,18,19,20] Due 
to the fact that our findings corroborate this 
conclusion, the frequency of these symptoms 
was typically greater in our study than in prior 
studies, important because it suggests that our 
patients were questioned more thoroughly. It's 
unknown why ladies suffered so many 
unusual symptoms. Diabetes mellitus and 
advanced age, according to Culic et al, are 
linked to atypical AMI signs and symptoms 
[22]. Many of the women in this research were 
elderly and had diabetes, which might explain 
the increased incidence of unusual symptoms. 
Less common AMI symptoms may be wrongly 
assigned to musculoskeletal, gastrointestinal, 
or neurologic diseases. Furthermore, we 
discovered that women were more likely than 
males to experience moderate discomfort at the 
outset of AMI, extending the time it took to be 
admitted to the hospital. The degree of acute 
chest discomfort was already determined to be 
unrelated to an increased risk of death in 

people suffering from the condition.[23] Women 
with AMI are more prone to develop non-
specific symptoms, such as non-chest 
discomfort, moderate pain, nausea, vomiting, 
and shortness of breath, which patients and 
physicians must be aware of. Thrombolytic 
treatment, percutaneous transluminal coronary 
angioplasty, and coronary artery bypass 
grafting both are less common among women 
than in men.[2,3,8,11,24] Moreover, so the majority 
of our patients received coronary bypass 
surgery, the effects of treatment biases on 
mortality are thought to be low. In 
consideration of coronary angiographic 
findings, the incidence of underlying coronary 
atherosclerosis, as well as the baseline and 
postprocedural TIMI flow grades, were similar 
in men and women, reflecting previous 
findings.[1,6,25,26] Cardiogenic shock is more 
common in women than in males, according to 
previous studies.[1,27] We didn't include 
individuals with cardiogenic shock since we 
couldn't get an extensive medical history. 
Considering this, women's in-hospital 
mortality rates were nearly 5 consistently 
higher than men's. The primary cause of in-
hospital mortality among women in this study 
was cardiac rupture. Associated with 
subsequent, female sex, and a lower BMI were 
all reported to be risk factors for myocardial 
rupture during AMI by Yip et al.[28]  Early 
successful direct percuta-avoidance of heart 
rupture following AMI was described. Our 
findings are consistent with those of Yip et al. 
In the current research, however, only 5 
students experience cardiac rupture. To 
determine the clinical features of heart rupture, 
further study in large study groups is 
recommended. 
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Limitation of the study 

A very small number of patients with ST-
segment elevation AMI were included in this 
research, which was conducted at a single 
center and included a complete medical 
history. To avoid biases, all respondents were 
questioned prospectively by the same 
cardiologist to define the types and severity of 
symptoms caused by AMI. As a consequence, 
we consider our findings are less distorted 
than those of past research in which the 
medical histories of patients were examined by 
several different cardiologists. 

CONCLUSIONS 

The reality that women had a worse result 
from AMI might be due to a number of 

variables. Men and women with AMI had 
different baseline biologic parameters (age, 
BMI, concomitant illness), as well as varied 
symptoms and behavioral reactions during the 
outset of AMI, according to our findings. 

Recommendation 

Further prospective studies involving larger 
numbers of patients are required to further 
assess the effects of these differences on clinical 
outcomes. Women with AMI should receive 
earlier, more aggressive treatment. We believe 
that the role of health-care professionals in 
educating patients to promptly recognize and 
respond to possible cardiac symptoms is 
essential for improved survival after AMI, 
especially in women. 
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