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Background: ST elevation myocardial infarction (STEMI) is one of the leading causes of 

morbidity and mortality. Any delay in reperfusion therapy is associated with poor outcomes. This 

study was done to know the major reasons for delayed presentation to thrombolytic therapy. 

Methods: This cross-sectional study was conducted at the Coronary Care Unit (CCU) of Ayub 

Teaching Hospital, Abbottabad from March 2019 till June 2020. A total of 120 diagnosed STEMI 

patients late for thrombolysis therapy and admitted in the CCU were included in this study. Non-

probability convenience sampling technique was used. Data was analysed using SPSS version 

16.0. Results: The mean age of the patients was 61.6±1.07 years. Most of them were married 

(111), unemployed (85) and lived in urban areas (69). The most important reasons for delayed 

presentation of STEMI patients to thrombolytic therapy were due to the attribution of symptoms 

by patients to other conditions/diseases (57.5% CI:48.53-66.47), attempted self-treatment (50.8% 

CI: 41.76-59.91), misdiagnosis of symptoms (50%, CI:40.92-59.08), living in an area far away 

from any hospital (45%, CI:35.48-53.60) and problems of transportation (37%, CI:28.17-45.78). 

Conclusion: The early arrival of patients to health care facility in time is critical in diseases like 

STEMI. There can be many reasons for delayed presentation of patients to thrombolytic therapy 

but the most important ones were attribution of symptoms by patients to other diseases, attempted 

self-treatment, misdiagnosis of symptoms, and problems of transportation.  
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INTRODUCTION 

ST elevation myocardial infarction (STEMI) is a 

common and major cardiovascular event in our 

population. It is one of the leading causes of 

morbidity and mortality.1 STEMI is one of the lethal 

presentations of Coronary Artery disease (CAD). ST-

segment elevation myocardial infarction (STEMI) is 

the most acute manifestation of coronary artery 

disease and is associated with great morbidity and 

mortality. 2 STEMI is defined as presence of chest 

pain for at least 20 minutes not responding to nitrates, 

with one of the following: ST-segment elevation ≥2 

mm in two or more electrocardiographic precordial 

leads or ST-elevation ≥1 mm in two or more frontal 

leads.3 STEMI results from myocardial ischemia 

aggravated by thrombosis at a site of already 

formed atheromatous plaque.2 Myocardial infarction 

caused by complete coronary artery occlusion begins 

to develop after 15–30 minutes of severe ischemia 

with no collateral flow.4 Rapid reperfusion of a 

blocked coronary artery can reduce myocardial 

necrosis and reduce mortality. Reperfusion 

techniques include either thrombolytic therapy or 

primary percutaneous coronary intervention.2  

With the advancement of health care 

facilities, Primary percutaneous coronary intervention 

(PCI) has replaced thrombolytic therapy as a 

treatment option in STEMI. There is still the 

challenge of providing primary PCI within the 

specified time due to a huge variation in health care 

facilities in different areas of different countries.5 For 

this reason thrombolysis still is the most common 

reperfusion method used to treat myocardial 

infarction. The greatest benefit is obtained when 

thrombolytic agents are administered within the first 

hour after myocardial infarction (MI).1 According to 

American Heart Association/ American College of 

Cardiology, door to needle time for thrombolytic 

therapy should be 30 minutes or less.6 A 50% 

reduction in mortality can be achieved if 

thrombolytic therapy is initiated within 3 hours of 

onset of symptoms.6 This is beneficial up to 12 hours 

especially if Q waves have not been formed.6 

According to a study delaying thrombolytic therapy 

by an hour increases the death ratio by 20%, and 30 

https://www.sciencedirect.com/topics/medicine-and-dentistry/atherosclerotic-plaque
https://www.sciencedirect.com/topics/medicine-and-dentistry/coronary-artery
https://www.sciencedirect.com/topics/medicine-and-dentistry/heart-muscle-necrosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/heart-muscle-necrosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/fibrinolytic-therapy
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minutes delay can reduce the average life expectancy 

by one year.7  

Delayed presentation to thrombolytic 

therapy has worst outcomes of the disease. 

Commonly, there is Patient delay, Delay between 

First Medical Contact (FMC) and diagnosis, System 

delay, i.e., Delay between FMC and reperfusion 

therapy.8 According to a study, the delay is mostly at 

patients’ end (59%) and 25% of the times it is due to 

transport delay. Referral delay and misdiagnosis of 

symptoms at Emergency department also constitute 

quite a number.9,10 In a study conducted at a tertiary 

care hospital of our province, the main reasons for 

delay in starting thrombolysis were logistic reasons, 

subtle ECG changes, misinterpretation of symptoms, 

complete heart block needing pacemaker, raised 

blood pressure, and arrival in odd timing.11 The delay 

between onset of symptoms and provision of 

reperfusion therapy is the most important. It should 

be reduced as much as possible.8 

Missed thrombolytic therapy is common and 

constitutes a group of high-risk patients for 

subsequent cardiac events including death, heart 

failure and life-threatening arrhythmia.10 In under 

developed countries like Pakistan the data in 

scientific literature is very limited about the different 

aspects of treatment delay. We undertook this study 

to know the major reasons for delayed presentation to 

thrombolytic therapy and find frequency of these 

factors in patients with acute STEMI. The present 

study was conducted with an aim to determine the 

demographic and clinical characteristics of the 

patients related to these delays. 

MATERIAL AND METHODS  

This cross-sectional study was conducted at the 

Coronary Care Unit (CCU) of Ayub Teaching 

Hospital, Abbottabad. This study was completed in a 

time span of sixteen months (March 2019 to June 

2020). Approval was obtained from hospitals ethical 

committee before starting the study. The study 

population included only those patients who were 

diagnosed as STEMI, were late for thrombolysis 

therapy and were admitted in the All the Non STEMI 

patients, critical patients and those who were not 

willing to give the interview were excluded from this 

study. Non-probability convenience sampling 

technique was used for a sample of 120. A structured 

checklist was developed by investigators after 

reviewing literature. This questionnaire/check-list 

was tested and final data collection form was 

designed. Demographic, clinical information and 

reasons for their delay to thrombolysis therapy was 

obtained and recorded. Questions were asked in the 

local language of the patients after obtaining 

informed consent by ensuring confidentiality of their 

information. Data was coded, entered in computer 

and analysed using statistical package for social 

sciences (SPSS) version 16.0. Frequencies and 

percentages were used for categorical variable 

whereas mean and standard deviation was used for 

continuous variables. Data was presented in the form 

of frequency tables and bar charts. For associations 

between categorical variables Chi square test was 

used and p≤0.05 was considered statistically 

significant.  

RESULTS 

In this study a total of 120 patients were included. 

The mean age of the patients was 61.6±1.07 years. 

Out of the total 120, 61.7% (74) were males with 

mean age of 60.5±1.07 years and 38.3% (46) were 

females with mean age 63.61±0.06 years. Most of 

them were married 92.5% (111), unemployed were 

70.8% (85) and 57.5% (69) lived in urban areas. 

Table-1 shows the baseline characteristics of the 

patients. Hypertension was the most important risk 

factor followed by diabetes mellitus.  

The most important reason for delayed 

presentation of STEMI patients to thrombolytic 

therapy was due to the attribution of symptoms by 

patients to other conditions/diseases in 57.5% (69) as 

depicted in figure -1.  

There was association between people living 

in rural areas and misdiagnosis of symptoms 

(p=0.006). Significant association was also found 

between inappropriate reason that the symptoms 

would be self-limiting and attempted self-treatment 

by the patient (p=0.001), Association was also found 

between patients who were unemployed and 

attempted self-treatment by the patient (p=0.013). 

 

Table-1: Baseline characteristics of patients 
Characteristics Percentages 

n=120 
Confidence 

interval 

Diabetes 48.3% (58) 39.26–57.40 

Hyperlipidaemia 18.3% (22) 11.31–25.36 

Hypertension 51.7% (62) 42.60–60.74 

Smoking 28.3% (34) 20.15–36.51 

Previous history of 

coronary artery disease 

25.8% (31) 17.89–33.78 

 

 
Figure-1: Reasons for delay in thrombolytic 

therapy in STEMI patients. 
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DISCUSSION 

Acute MI is among the leading causes of death 

throughout the world which needs prompt diagnosis 

and treatment. About one third of the patients die 

after onset of symptoms and arrival at hospital hence 

timely intervention is of utmost importance.12 

Recognition of treatment delay factors and timely 

management and treatment, can finally reduce the 

enormous mortality and morbidity associated with 

STEMI.13 

Results of our study showed that 

hypertension was a dominant risk factor followed by 

diabetes, smoking, premature coronary artery disease, 

and hyperlipidaemia. Some studies show a similar 

trend of risk factors like ours but a few showed 

smoking to be the dominant risk factor (61%) 

followed by hypertension( 19.5%), diabetes type 2 

(5.2%) and diabetes type 1 (1.3%).14 A study by 

Challacan et al also showed comparable results.15 

One of the most important causes of artherogenesis is 

arterial hypertension which in turn results in the 

development of vulnerable plaques whose instability 

or rupture (causing thrombosis and occlusion of the 

vessel ) ultimately leads to the development of acute 

coronary syndromes (ACS).16 In a study done by 

Rodigues JA et al in Brazil the diagnosis of DM was 

an independent predictor of delayed presentation in 

patients with STEMI. DM due to presence of diabetic 

neuropathy and a higher pain threshold masks signs 

and symptoms of MI.17   

Attribution of the symptoms to other 

diseases (57.5%) was the most frequent reason for 

delayed presentation seen in our study. Our findings 

are similar to a study in Chittagong by Das Pk et al 

where 82.1% of patients who presented late were due 

to attribution of chest pain to peptic ulcer disease.18 

This finding is quite comprehensible as presentation 

of MI can easily be confused with GERD, 

costochondritis, pulmonary embolism etc. Most 

patients in our study considered symptoms to be 

trivial and self-limiting. Study conducted in Iran by 

Tagadosi M et al showed that waiting for the 

symptoms to improve spontaneously as the most 

important cause of delay present in 42% of the study 

population.19 Developing country like Pakistan where 

large number of populations lives in rural areas and 

have limited access to social websites and forums, 

they fail to understand the importance of prompt 

medical intervention. Patients who have family 

history of CAD usually present on time because of 

better understanding of disease12 

Attempted self-treatment was second 

common cause of delayed presentation to 

thrombolytic therapy which was present in 50.8% of 

the STEMI patients. Studies show that 4% of patients 

taking self-medication.20 and 8% of patients waited 

for the symptoms to subside by attempted self 

treatment.21 This trend of increasing self-medication 

in our region of study could be attributed to low 

socioeconomic status of individuals who fear heavy 

medical expenditure. By the time patients realizes the 

failure of home remedies and rush to hospital, it is 

too late for thrombolysis.  

Our study showed misdiagnosis of 

symptoms present in 50% of the patients with 

STEMI. This is in agreement with another study 

conducted in Pakistan at Rawalpindi in 2006-07 

where 49% of the patients showed delayed 

presentation due to misdiagnosis of symptoms 

considering pain being muscular in origin and 

thought they had some indigestion or bloating.21 

Similar findings were highlighted in studies in 

hospitals of Wales and England where 1/3rd of the 

patients with MI are misdiagnosed on hospital 

admission.22 One of the reasons for misdiagnosis is 

misinterpretation of ECG which in our study was 

9.2%. Patients’ first approach on appearance of 

symptoms is local healthcare unit where lack of ECG 

facility and competent staff often leads to 

misdiagnosis. It is only when the course of symptoms 

become severe enough that they are referred to a 

tertiary care hospital. Even if ECG is done on arrival 

at healthcare unit it is sometimes misinterpreted by 

junior doctors on duty as a senior consultant is not 

available around the clock. 

Our study result indicated that living in an 

area far away from any hospital (45%) and problems 

of transportation (37%) were also major reasons of 

delayed presentation. Most patients that presented to 

our institute were from far off areas for which 

arrangement of a vehicle for an emergency is 

difficult. The rural areas of Pakistan lack effective 

transport services. Ambulance service is also usually 

not available. These results were almost consistent 

with the study done by Khanam F et al in Dhaka in 

2017-18 where about one-third (36.7%) of the 

patients were living at long distances from hospitals, 

about 48% lacked suitable transport by living in 

farther distance form hospital 23and lack of suitable 

transportation (11.4%) were also factors mentioned in 

a study.12  

Denial of acute MI (31.7%), reluctant to trouble 

others (24.2%) and fear of embarrassment should the 

symptoms turn out to be false alarm were also some 

of the reasons for delayed presentation given by some 

patients. Khraim and Carey also reported that belief 

of the patients may also be linked with some 

psychological factors, such as denial of MI, fear of 

the consequences and fear of troubling others.24 

When comparing different categorical variables, we 

came across some significant associations. 
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Association of male gender with smoking was 

evident in our study while no association was found 

between other risk factor based on gender. This could 

be due to the fact that patient population presented in 

our hospital was primarily from backward areas of 

the country where smoking is considered taboo for 

women in contrast with many western countries. Data 

from another study also show higher incidence of MI 

in young smoker males.25 some previous studies have 

shown significant association between diabetes and 

female gender but these results are not consistent 

with our data. This could be due to lesser number of 

women in our study population.26 

A statistically significant association was 

seen between patient living in rural areas and 

misdiagnosis of symptoms consistent with research in 

urban tertiary care in Mumbai. These findings are 

easily understandable as the primary healthcare 

centers in rural areas of Pakistan are not well 

equipped for effective diagnosis and management of 

patient. The low literacy rate and ignorance of the 

patients in these areas acts as an additional factor for 

misdiagnosis. Previous studies in Pakistan are 

consistent with this fact.12 

Limitations of our study include a small 

sample and convenience sampling. Nonetheless 

important information is gathered and presented.  

CONCLUSION 

As reiterated in our study early intervention in 

STEMI patients can be lifesaving and can 

significantly reduce mortality and morbidity. 

Attribution of symptoms by patients to other 

diseases, attempted self-treatment, misdiagnosis of 

symptoms, living far away and problems of 

transportation were the most important reasons for 

delayed presentation of patients to thrombolytic 

therapy. Such preventable factors should be looked 

upon and rectified to significantly reduce mortality 

from this disease. 

RECOMMENDATIONS:  

Many of the factors for delayed presentation 

mentioned in our study are avoidable. The 

government should improve the quality of primary 

healthcare units in rural areas. Any patient who 

presents with symptoms of chest pain is in race 

against time. ECG should be carried out immediately 

with proper interpretation from a cardiologist. An 

effective communication system between primary 

healthcare unit and tertiary care to make necessary 

arrangements prior to the arrival of referred patient. 

Public campaigns and social media platforms should 

be used to raise awareness among people about the 

symptoms of MI and importance of early 

management. Efforts for effective ambulance service 

to help people reach hospitals in time can reduce the 

fatal outcomes. 
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