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Objective: To determine the gender difference in various qualitative and quantitative factors 
among acute ST elevation myocardial infarction (STEMI) suffering patients treated with 
Streptokinase at tertiary care hospital, Gujranwala, Pakistan.
Methods: This cross-sectional study was carried out at the Department of Cardiology, GMC 
Teaching hospital, Gujranwala from June 2017 to May 2018. After written consent, the data was 
collected by purposive sampling. The patients admitted with STEMI of all age groups, belonging 
to both genders, who were treated with Streptokinase injection were included. Statistical analysis 
was done using SPSS version 25. Independent sample T test and Chi-square test were used for 
quantitative and qualitative variables respectively to determine their significant association with 
gender. Then, binary logistic regression analysis was also performed. The p values were taken 
statistically significant if < 0.05
Results: Amongst 668 patients, 77.1% were male while 22.9% were female. Female had 
statistically significantly less time from onset of symptoms till arrival at hospital (p=0.005), higher 
pulse rate at presentation (p=0.031) and higher diastolic BP at presentation (p=0.003), lower ST 
segment elevation on ECG both minimum (P<0.001) and maximum (p=0.002) and lower serum 
creatinine (p=0.033). Male had significantly higher rate of H/O IHD in their male family members 
of age <55 years (p<0.001) as well as in their female family members of age <45 years (p=0.007). 
Obesity was significantly more prevalent among female as compared to male suffering STEMI 
(p=0.037). Binary logistic regression model was statistically significant, p<0.05 and it explained 
17.1% (Nagelkerke R2) of the variance in the gender wise grouping of patients and correctly 
classified 77.1% of cases. 
Conclusions: Significant gender difference exists in different parameters among patients who 
presented with STEMI. Female reached hospital earlier after symptoms onset with higher pulse 
rate and diastolic BP and relatively lower ST segment elevation on ECG. This may be due to their 
good stress escape response as compared to male that cashed in term of relatively lower their in-
hospital mortality rate. Our male should be addressed for a similar quick response to their 
symptoms to decrease MI related mortality among them. Among STEMI patients, male had 
higher rate of H/O IHD in their family member while obesity was relatively more prevalent among 
female which is a modifiable factor.  
Keywords: acute STEMI, gender, cross-sectional study, SPSS.

Introduction
Acute myocardial infarction (MI) is the leading 
cause of  mortality and morbidity in men as well as 

1in women.  Its prevalence is higher in men than in 
2

women (8.3% in men vs 6.1% in women).  This is 
because female have less coronary atherosclerotic 

3
burden than men.   Broadly, MI is classified into 
ST-elevation myocardial infarction (STEMI) and 

4
non-STEMI,  where in first, transmural myocardial 
necrosis occurs due to complete occlusion of  a 

5
major epicardial artery.  The most effective 
treatment for STEMI is the immediate restoring 
the patency of  the occluded artery either by PCI or 

6
fibrinolysis.  There is clear association between 
longer delay in reperfusion therapy and worse 

7
prognosis.  In literature, women were found with 

longer delay from symptoms onset to medical 
89

attension and reperfusion.  ,They were also found 
with higher in-hospital mortality as compared to 

10-12 men. These majority literature findings were from 
Western population, local studies on gender disparity 
are scarce. Therefore, the objective of  the present 
study was to determine the gender difference in 
various qualitative and quantitative factors among 
acute ST elevation myocardial infarction (STEMI) 
patients treated with Streptokinase at tertiary care 
hospital, Gujranwala, Pakistan.

Methods
This cross-sectional study was carried out at the 
Department of  Cardiology, GMC Teaching hospital, 
Gujranwala from June 2017 to May 2018. After 
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written consent, the data was collected by 
purposive sampling. The patients admitted with 
STEMI of  all age groups, belonging to both 
genders, who were treated with Streptokinase 
injection were included in this study. Statistical 
analysis was performed using the Statistical 
Package for Social Science (SPSS), version 25. Age, 
BMI, time from onset of  symptoms till arrival at 
hospital in minutes, door to needle time in minutes, 
baseline pulse, systolic BP at presentation, diastolic 
BP at presentation, minimum ST segment 
elevation, maximum ST segment elevation, serum 
creatinine conc., serum sodium conc. and serum 
potassium conc. were the quantitative variable, 
while gender, history of  smoking, hypertension, 
diabetes mellitus, personal H/O IHD, History of  
IHD in male family member of  age <55years, 
History of  IHD in female family member of  age 
<45years  obesity, cardiac wall involved by STEMI, 
right ventricular involvement, ST segment 
settlement >50% at 1st post-admission day, and 
outcome of  hospitalization were the qualitative 
variables. Independent sample T test and Chi-
square test for independence were used for 
quantitative and qualitative variables respectively to 
determine their significant association with gender. 
Then, binary logistic regression analysis was also 
performed. The p values were taken statistically 
significant if  < 0.05.

Results 
Amongst 668 patients who presented with STEMI, 
77.1% were male while 22.9% were female (Picture 
1). As compared to male gender group, female 
group had statistically significantly less time from 
onset of  symptoms till arrival at hospital (p=0.005), 
higher pulse rate at presentation (p=0.031) and 

higher diastolic BP at presentation (p=0.003). These 
may be due to increased anxiety level or more fear of  
death in female gender. It was also found that females 
had relatively lower ST segment elevation on ECG 
both minimum (P<0.001) and maximum (p=0.002) 
and lower serum creatinine (p=0.033) (Table-1). As 
compared to females, male had significantly higher 
rate of  H/O IHD in their male family members of  
age <55 years (p<0.001) as well as in their female 
family members of  age <45 years (p=0.007). On the 
other hand, obesity was significantly more prevalent 
among female as compared to male suffering STEMI 
(p=0.037). (Table-2) A binary logistic regression 
analysis was performed to ascertain the likelihood 
gender difference in significantly associated 
qualitative and quantitative factors.

Fig-1:  Distribution of  acute ST elevation  mycaridal 
infarction (STEMI) among geders (n=668).

*Independent sample T-test was used; 1=Time from onset of  symptoms till arrival at hospital (minutes)

Table-1: Associations of  various quantitative variables with gender among STEMI suffering patients treated with Streptokinase (n = 668) *.

Age (years)

Gender

Door to needle time (minutes)

Quantitative Variables
Male  (Mean±SD) Femal (Mean±SD) 

53.80±11.90

299.73±392.99

26.43±35.30

85.12±19.11

27.00±4.22

53.85±1386

206.93±163.74

32.05±37.29

88.90±18.51

27.258±3.94

Mean Difference

-.050

92.794

-5.615

-3.779

-.2575

P-value

130.24±25.09 134.76±29.73 -4.524

2BMI (Kg/m )
1Time till arrival (minutes)

81.43±15.90

5.12±3.42

1.15±0.91

137.17±5.42

2.65±1.60

86.31±23.10

4.209±2.18

.995±0.26

136.68±5.22

2.013±1.11

-4.872

.9074

.1594

.491

.6413

3.78±0.60 3.820±0.80 -.0931

Baseline pulse (per minute)

ST segment elevation, minimum (mm) 

Baseline systolic BP (mmHg)

Baseline diastolic BP (mmHg)

ST segment elevation, maximum (mm)

Serum Potassium (mEq/L)

Serum creatinine (mg/dl)

Serum Sodium (mEq/L)

.956

.005

.089

.031

.502

.061

.003

.002

.033

.321

.000

.515
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The logistic regression model was statistically 
significant, p<0.05. The model explained 17.1% 
(Nagelkerke R2) of  the variance in the gender wise 
grouping of  patients and correctly classified 77.1% 
of  cases. Male had 10.457 times more likelihood 
risk of  IHD in their male family members of  age 
<55 years as compared to female. Female reached 
hospital significantly earlier after onset of  
symptoms (p=0.005) and had more diastolic BP at 
presentation (p=0.013). Male had 72.1% more 
minimum ST segment elevation as compared to 
female (Table 3).

Discussion 
13Amber M Otten et al  found that 74% were men and 

26% women among 6746 STEMI patients. In another 
similar study by Prashanth Panduranga and his 

14colleagues,  out of  2,465 STEMI patients, 91% were 
male . In a study of  STEMI patients from our own 

15Country, 81% were males and 19% were females.  In 
our study, 77.1% STEM patients belonged male 
gender. Hence, male suffer STEMI more frequently 
worldwide. From scientific background, it is proven 
that female heart is relatively protected from 

16
apoptosis and cell death as compared to male heart.  

Cox & Snell R Square = 11.3%, Nagelkerke R Square = 17.1%, 1=Time from onset of  symptoms till arrival at hospital (minutes)

Table-3: Binary Logistic Regression Analysis to predict association of  various factors with gender among STEMI suffering patients treated with Streptokinase (n = 668) *.

Time till arrival (minutes)1

95% C.I. For EXP (B)

ST segment elevation, minimum (mm) 

Risk Facotrs
P-value Odds Ratio Lower

.998

1.003

.601

.867

.997

Upper

.348

Baseline pulse (per minute)

Baseline diastolic BP (mmHg)

2.647

.450

.158

ST segment elevation, maximum (mm)

Serum creatinine (mg/dl)

History of IHD in male family member of age <55years (Yes/No)

History of IHD in female family member of age <45years (Yes/No)

Constant

Obesity (Yes/No)

1.000

1.027

.866

1.014

1.019

1.099

41.312

1.093

1.554

S.E. Wald StatisticB

.005

.013

.000

.109

.148

.101

.001

.117

.005

.229

.999

1.015

.721

.938

1.008

.618

10.457

.702

.078

.496

.000

.006

.093

.040

.006

.293

.701

.226

.913

.583

7.905

6.147

12.340

2.571

2.093

2.687

11.213

2.454

7.835

1.447

-2.556

-.001

.008

-.015

-.327

-.481

2.347

-.701

-.064

-.354

*Chi-square test for independence was used

Table-1: Associations of  various quantitative variables with gender among STEMI suffering patients treated with Streptokinase (n = 668) *.

History of smoking:

GenderQuantitative Variables
Male Female  

273 (53%)

156 30.3%)

359 (69.7%)

289 (56.1%)

242 (4%7)

89 (58.2%)

41 (26.8%)

81 (52.9%)

72 (47.1%)

64 (41.8%)

Total

362 (54.2%)

197 (29.5%)

471 (70.5%)

361 (54%)

306 (45.8%)

P-value

226 (43.9%) 81 (52.9%) 307 (46%)

History of diabetes mellitus:

156 (30.3%)

76 (14.8%)

439 (85.2%)

72 (14%)

359 (69.7%)

37 (24.2%))

5 (3.3%)

148 (96.7%)

9 (5.9%)

116 (75.8%)

193 (28.9%)

81 (12.1%)

587 (84.9%)

81 (12.1%)

457 (71.1%)

443 (86%) 144 (94.1%) 587 (87.9%)

History of hypertension:

Personal history of IHD:

History of IHD in male family member of age <55years:

History of IHD in female family member of age <45years:

0.269

0.421

0.053

0.156

<0.001

0.007

Cardiac wall involved by STEMI:

108 (21%)

223 (43.3%)

292 (56.7%)

45 (8.7%)

407 (79%)

45 (29.4%)

69 (45.1%)

84 (54.9%)

8 (5.2%)

108 (70.6%)

153 (22.9%)

292 (43.7%)

376 (92.1%)

53 (7.9%)

515 (77.1%)

470 (91.3%) 145 (94.8%) 615 (92.1%)

Right ventricular involvement:

406 (78.8%)

21 (4.1%)

 494 (95.9%)

109 (21.2%)

121 (79.1%)

4 (2.6%)

149 (97.4%)

32 (20.9%)

527 (78.9%)

25 (3.7%)

643 (96.3%)

141 (21.1%)

ST elevation settled >50% at 1st post-admission day:

Obesity: 

Outcome of hospitalization:

0.037

0.711

0.176

1.000

0.477

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Death

No Death
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Conclusion
Significant gender difference exists in different 
parameters among patients who presented with 
STEMI. Female reached hospital earlier after 
symptoms onset with higher pulse rate and diastolic 
BP and relatively lower ST segment elevation on 
ECG. This may be due to their good stress escape 
response as compared to male that cashed in term of  
relatively lower their in-hospital mortality rate. Our 
male should be addressed for a similar quick response 
to their symptoms to decrease MI related mortality 
among them. Among STEMI patients, male had 
higher rate of  H/O IHD in their family member 
while obesity was relatively more prevalent among 
female which is a modifiable factor.  
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