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Synopsis: Life saving measures for acute myocardial infarction include reperfusion therapy. There 

have been international studies done looking at factors contributing to prehospital delay in patients 

with such an event. This study looks factors that contribute to delays in a Jamaican University 

hospital population.  
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ABSTRACT 

Objective:  To determine the factors that affect time to hospital presentation in persons with 

symptoms suggestive of an acute myocardial infarction. 

Methods: A cross-sectional study was done at the emergency department at the University 

Hospital of the West Indies, Kingston Jamaica. One hundred and fifty persons who presented with 

symptoms suggestive of an AMI and were later diagnosed as such were analyzed. 

Results: Among the 150 patients, 52 % of patients presented to the hospital 12 hours or later and 

48 % of patients presented earlier than 12 hours. A significant predictor of earlier presentation 

(odds ratio, % CI) was fear of possible diagnosis (0.50, 0.25 – 0.99). Although not statistically 

significant, another factor associated with early presentation was persons with medical insurance 

(0.41, 0.19 – 0.87). None of the factors associated with delayed presentation 12 hours or later were 

found to be statistically  significant, but were still deemed to be clinical important. These included 

elderly patients (1.03, 1.01 – 1.06), patients with prior stroke (1.88, 0.76 – 4.66) and patients with 

heart failure (1.82, 0.76 – 4.37).  

Conclusion: Patients who have a myocardial infarction often delay in presenting to the hospital. 

This is a problem that many hospitals face globally and several factors have been found to be 

common among them. Educational programs targeting the study population and new strategies for 

easier access to health care facilities may be implemented so as to decrease prehospital times.  

Keywords: Acute Myocardial Infarction, Delay in Hospital presentation, Fibrinolytic therapy   
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INTRODUCTION 

Acute myocardial infarction remains a leading cause of morbidity and mortality worldwide (1). 

Approximately 1.5 million cases of myocardial infarction occur annually in the United States (1). 

The prevalence of myocardial infarction (MI) in the Caribbean is unknown, early studies done in 

Trinidad and Tobago, Antigua and Barbuda and Bahamas show relatively high incidence (2). 

Myocardial infarction is defined as a clinical (or pathologic) event caused by myocardial ischemia 

in which there is evidence of myocardial injury or necrosis (3). Criteria are met when there is a 

rise and/or fall of cardiac biomarkers, along with supportive evidence in the form of typical 

symptoms, suggestive electrocardiographic (ECG) changes, or imaging evidence of new loss of 

viable myocardium or new regional wall motion abnormality (3). Risk factors that have been 

identified include hyperchloesterolemia, diabetes mellitus, hypertension, tobacco use, male 

gender, and family history of atherosclerotic arterial disease (4).  

The typical symptoms of a MI include chest pain or discomfort that may radiate across the 

chest and to other areas of the body, including the upper abdomen, shoulders, arms, neck and 

throat, or lower jaw and teeth (5-6). The pain may come on suddenly or gradually and usually lasts 

for more than a few seconds. Of note, patients may present without a history of chest pain. (7).   

Patients presenting atypically are more likely to be older, diabetic, and female (8).   

When patients who have symptoms suggestive of an MI present to the ED an ECG should 

be obtained within 10 minutes of arrival (9-10). Once the diagnosis of an MI is made, there is 

prompt initiation of therapy. The diagnosis needs to be made rapidly because the one year mortality 

risk is increased by 7.5 % for each 30 minute delay in treatment (11-13). Acute myocardial 

infarction is associated with a 30% mortality rate; half of the deaths occur prior to arrival at the 

hospital. (13). 
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Patients with symptoms of AMI often delay seeking medical care (11-13).  Several studies 

worldwide have looked at various factors that contribute to delayed hospital presentation of these 

patients (14-17). This study however examined factors that might be indigenous to the Jamaican 

Emergency Department population and to compare these with international parameters, as 

information regarding this has not been documented previously. These would include variables 

such as the age of the patient, gender, presence of co-morbidities, educational level, and ignorance 

that presenting symptoms could be due to a life threatening illness. Once these are identified, 

public education can be instituted to target these factors in order to decrease the morbidity and 

mortality associated with AMI. The study therefore seeks to identify factors affecting the time to 

presentation to the emergency department (ED) in patients who have symptoms suggestive of an 

acute myocardial infarction (AMI). 

 

 

SUBJECTS AND METHODS 

This was a cross-sectional study of adult patients presenting with symptoms suggestive of an AMI 

which was later confirmed. The study period was from August 1, 2012 to December 31, 2012. The 

sample size was determined by using the prevalence of AMI over a three-month period with the 

desired confidence level at 95%.  The study was approved by the Ethics Committee of the 

University of the West Indies (UWI), Mona Campus. Time to presentation was initially coded as 

< 2 hours, 2 to 12 and > 12 hours. The cutoff of two hours from time of onset of symptoms to 

arrival at ED was chosen to characterize patients who sought medical attention in a timely fashion 

and for whom initiation of treatment would be of greatest benefit (18). The 12 hour time line was 

the cut off mark for administration of fibrinolytic therapy for those presenting with ST elevation 
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MI (11). These cutoffs were also chosen because they were used in other studies. However due to 

the fact that only two patients presented before two hours, the results were merged and two new 

groups were formed, those patients presenting ≤12 hours and those patients presenting >12 hours.  

The study was performed in the Emergency Medicine Division (EMD) the University Hospital of 

the West Indies, which is a large urban teaching hospital, located in the parish of Kingston. It is 

affiliated with the University of the West Indies. The EMD provides care for approximately 54,000 

patients annually. 

All patients over the age of 18 years who presented with symptoms suggestive of AMI and 

were diagnosed with AMI were included in the study.  The diagnosis of AMI was made by the 

emergency physician when there was a rise and/or fall of cardiac biomarkers, along with 

suggestive electrocardiographic changes 

Patients were excluded if they were cognitively impaired or had a recent history of trauma to the 

chest (within 72 hours).   

 

Measurements 

 Eligible patients were then approached by trained study personnel (emergency physician residents 

and research assistants) and asked to participate in the study. The patients were allowed to review 

a research information sheet that briefly explained the study. Those that were willing to participate 

were asked to give a written consent and to complete a four page questionnaire which was 

administered by a research assistant. Also, if permission was granted by the patient, the relative of 

the patient was asked to complete the questionnaire on behalf of the patient. The questionnaire on 

average took approximately 20 minutes to complete and was completed at a time that was 

appropriate (i.e., once the patient had been stabilized and was clinically well enough to complete 
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such a task). The information collected included patient demographics (age, gender, highest 

educational level and employment status), medical insurance, medical and social history of the 

patient and patient disposition (whether discharged home, admitted or deceased). Data was also 

collected about the symptoms felt and the time between symptom onset and hospital presentation. 

Upon completion of the questionnaire, it was placed in a drop box in the EMD. All data collected 

were coded and uploaded to a password-protected database; any identifying information was de-

linked and kept separately from the main data fields. 

 

Statistical analysis 

In accordance with the primary objective of this study, the statistical analysis was descriptive. Data 

was entered in and analyzed using the SSPS version 16.0. Chi squared tests were used to compare 

time to presentation with categorical variables and those that were deemed statistically significant 

were evaluated for independent associations in a logistic regression model.  

 

 

RESULTS 

A total of 150 patients with documented AMI were enrolled in the study. There were nearly an 

equal proportion of men and women (57.3% men). The median age was 59.5 years for the 12 hours 

and less group and 66 years for the 12 hours and over group. Of note, there was significant 

deviation from normality for the age distribution particularly within the “over 12” group. As a 

result of this deviation, it was more accurate to report median (IQR) age and use the non-parametric 

Wilcoxon rank sum test to compare median ages between the “12 & under” and “over 12” groups. 

See Figures 1 and 2. 
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The prevalence of hypertension (91.3%) and diabetes (41.3%) were high and 21.3 % of 

patients had a history of heart failure. Twenty percent of patients were previously diagnosed with 

a stroke while 15.3 % had a history of a prior myocardial infarction. Twenty two percent of patients 

had a prior history of angina and 4.7% of them admitted to a current history of smoking. 

In the study population, 48% of patients presented within 12 hours or less of symptom 

onset while 52 % percent presented 12 hours or after. When using univariate analyses, several 

significant differences were seen among the two groups. See Table 1. Elderly patients (median age 

66 years) were more likely to present 12 hours or later compared to the younger age group. In 

addition to this patients with a history of heart failure (28.2%) and prior stroke (26.9%) were found 

to take longer than 12 hours to seek medical attention after symptom onset than those without such 

a history. There were almost an equal number of patients presenting within 12 hours with a history 

of angina (23.9%) when compared to those presenting 12 hours and after (20. 3%). This was also 

true for patients with a prior history of stroke with 18.1 % of them presenting before 12 hours and 

12.8 % of them presenting 12 hours and after. Patients who did not have medical insurance (33.3%) 

and those who earned less than $5000/week (44.9%) also delayed 12 hours or longer in presenting 

to the ED.  

When looking at the two groups, the reasons affecting time to presentation that were 

statistically significant included fear of possible diagnosis and financial constraint. However 

patients that feared the diagnosis (34.3%) presented 12 hours or earlier while those with financial 

constraint (20.5%) were found to present 12 hours or later. Of note, unavailability of transportation 

almost reached statistical significance with 14.1% of patients reporting it as a reason for delay in 

seeking medical attention. Of statistical significance was employment status, for it was found that 

of the persons who were employed (62.5%) sought medical attention 12 hours or less while those 
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who were unemployed (26.9%), pensioners (21.8%) and self-employed (12.8%) took 12 hours or 

longer to present to hospital for medical care. It was noted that 18% of patients who live alone 

presented to the hospital within 12 hours and 26% of them delayed greater than 12 hours or longer 

but this was not found to be statistically significant. The same was true for patients with different 

educational backgrounds. There were no significance differences between the three groups as 16.8 

% of those who only achieved primary education, 61.5 % attaining secondary education and 21.8 

% achieving up to a tertiary education presented to the hospital 12 hours or later. 

To identify factors that might be individual predictors of hospital presentation time, a 

logistic regression was done with the dependent variable, dichotomized as less than 12 hours and 

12 hours or greater. All statistically significant categorical variables based on the chi - squared 

tests of association were introduced into the model. Income less than $5000/wk and unemployment 

were used as the reference groups in the corresponding categorical variables. Independent 

differences in time to presentation between the each reference group and their associated groups 

were then done. See Table 2. 

The results of the analysis showed that older patients, history of heart failure, patients with 

financial constraint and pensioners were more likely to present later than 12 hours. On the other 

hand patients with medical insurance, those who earned greater than $20,000/wk, patients who 

were employed and those who were fearful of the diagnosis presented 12 hour or earlier to the 

hospital. When controlling for age, shown in model one, financial constraint, history of heart 

failure and prior stroke were still associated with increased likelihood of presenting later than 12 

hours to the hospital. Also retaining significance were patients with medical insurance, those 

whose income was greater than $20.000/wk and those who feared the diagnosis, as these patients 

presented 12 hours or earlier to the hospital. In model 2, we examined all the variables controlling 
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for the effect of each of the factors. However income was excluded due to uncertainty of the 

validity of the data and employment status was exclude because it was not statistically significant 

in model 1. Fear of diagnosis was the only variable found to be significant where a half of the 

likelihood of presenting later than 12 hours post symptom onset. 

 

 

DISCUSSION 

Early administration of a fibrinolytic agent reduces infarct size and improves survival (11, 19). 

The survival benefit is greatest when fibrinolytic agents are administered within the first four hours 

after the onset of symptoms and particularly within the first 60 minutes (18). The benefit from 

fibrinolytic therapy declines rapidly thereafter and after twelve hours the benefit may not exceed 

the risk (11).  This analysis demonstrated that demographic and socioeconomic factors are 

associated with time to presentation. Other factors that affected presentation time included medical 

history and emotional reasons. 

Though the final outcome only showed that fear of diagnosis was statistically significant, 

when all other variables were controlled for, the study still brought out several clinically important 

factors. 

Prior studies done indicate that up to 40 % of AMI arrive after 6 hours (20). This is even 

more marked in persons who present later than 6 hours. In our study over half of the patients 

presented after 12 hours, when the potential benefit from fibrinolytic therapy is much reduced. 

It is well established that older persons take longer to access medical care than younger persons 

and this has been supported by the findings in our study (14, 20-21). Clear reasons for more 

prolonged delay in seeking hospital treatment among this age group are unknown; however 
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possible explanations include the atypical presentations of AMI, negative previous hospital 

experiences and limited access to health care (15, 22-23).  

In our study persons with a history of heart failure were found to take longer to present to hospital 

than those without heart failure. It is unclear why patients with a history of heart failure should 

take longer to present to hospital after symptom onset for it is well known that heart failure 

complicating acute myocardial infarction is associated with a worse prognosis (24).    

Income and employment status were also significant. Although there has been limited data 

looking directly at income and employment status as factors that were associated with delayed 

hospital presentation, some studies have suggested that time to presentation is longer in patients 

with low socioeconomic status (23, 25-26). Employed patients and patients with medical insurance 

were found to present to the hospital earlier.  However some studies show that lack of medical 

insurance has no effect on hospital presentation time (27).  

Despite previous studies showing that women suspected of having an AMI were more 

likely to present later to hospital than men, there was no association observed in our study between 

gender and time to presentation (20, 26, 28).  In previous studies done persons with diabetes were 

shown to present later to the hospital, possibly due to the associated complication of diabetic 

neuropathy that would alter perception of myocardial ischemia (26, 28). However this was not 

seen in the study as there was an almost equal amount of diabetic patients presenting within each 

time period. This only emphasizes the need for more public education, so as to inform persons of 

the increased risks of cardiovascular events associated with diabetes mellitus.  

Additionally history of cardiac risk factors or cardiac disease (including 

hypercholesterolemia, history of angina or myocardial infarction) showed no significant difference 

with regards to time to hospital presentation between the two groups.  This is not the case in 
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previous studies have showed a patients with prior angina delay in presentation to the hospital 

(29). On the other hand histories of prior infarction and high cholesterol has had inconsistent 

associations in previous studies (23). 

Time to presentation has been shown to be affected by several cognitive and emotional 

factors such as attribution of symptoms to other preexisting conditions, fear of embarrassment 

should symptoms turn out to be benign and waiting to see if symptoms would resolve on their own 

(16, 30-32). This was not found in our study, however it was interesting to note that persons with 

a fear of the possible diagnosis of AMI presented earlier. Although it has not been investigated 

extensively, prior studies have shown no significance relating fear of possible diagnosis with 

hospital presentation time (17, 33) .  

One limitation was that a question that should have been asked was whether or not persons 

were aware of the symptoms of a heart attack. This is of particular importance, for if patients are 

informed about the typical symptoms of an acute myocardial infarction, and still delay in seeking 

medical attention then it would serve to reinforce the need to educate them about the red flags for 

life threatening condition. Notwithstanding this, patient time to hospital presentation was affected 

by a fear of the possible diagnosis. 

Another major limitation was that the comparison of shorter time intervals with the 

different independent variables may have been better to analyze instead of presentation 12 hours 

or less and greater than12 hours. This would have also allowed for easier comparison with other 

studies that used shorter time intervals. 

 Other limitations included the use of a single institution as the study population and relying on 

patients or relatives to recall their symptoms and the events surrounding it. This was also done at 

a time of high stress, which could have magnified inaccuracy.  
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CONCLUSION 

This was the first local study that sought to look at factors that determined time to hospital 

presentation in patients who had symptoms suggestive of an AMI. It should also be noted that time 

was not treated as a continuous variable in the study so this work does not examine all the 

determinants of time of presentation but merely those that contribute to whether or not patients 

present beyond the time when reperfusion is likely to be of benefit.   

Although many associations were not found to be statistically significant, a few were 

considered clinically meaningful and deductions could still be made regarding future 

recommendations. Some of these clinically significant associations included the fact that elderly 

persons, persons with financial constraint, persons with a heart failure and persons with a prior 

history of stroke took longer to present to the hospital after symptom onset. Therefore continuous 

educational efforts should be made targeting these identified groups of persons and the public on 

the diverse ways in which an AMI may present, emphasizing the importance of early recognition 

and the benefit to seeking early treatment. 

This research initiative could be expanded to involve a larger study population e.g. 

inclusion of other hospitals across the country. The development of sustained health promotion 

and education programs as well as the introduction of new strategies for easier access to healthcare 

facilities may result in persons with symptoms of AMI presenting earlier to hospital.  
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Table 1: Characteristics of patients presenting in ≤12 hrs and >12hrs after onset of chest pain 

 

Characteristic ≤12hrs    >12rs    P       

            n (%) 

 

Demographic variables 

     Median age (IQR) 

     Male (%) 

Cardiac history variables 

     Prior MI % 

     Prior stroke % 

     History of angina % 

     History of heart failure % 

Other clinical variables 

     Hypertension % 

     Diabetes % 

     Hypercholesterolemia (%) 

     Currently smoking (%) 

 

Factors associated with time to presentation 

     Unsure of possible diagnosis (%) 

     Attempted other means of treatment (%) 

     Financial constraint (%) 

     No transportation (%) 

     Fear of possible diagnosis (%) 

     Embarrassed to ask for help (%) 

     Waiting to see if symptoms resolved (%) 

     Did not have anyone to ask for help (%) 

     Called/went to see private doctor (%) 

 

Those with medical insurance (%) 

Income($/week) 

    Less than 5,000 (%) 

    5,000 to 20,000 (%) 

 

Those that live alone (%) 

 

Employment status 

   Self employed (%) 

   Employed (%) 

   Unemployed (%) 

   Pensioners (%) 

Educational level 

   Primary (%) 

   Secondary (%) 

   Tertiary (%) 

72 

 

 

59.5 (42.5 – 68) 

45 (62.5) 

 

13 (18.1)  

  9 (12.5) 

17 (23.9) 

10 (13.9) 

 

67 (93.1) 

28 (38.9) 

33 (45.8) 

  4 (5.6) 

 

 

16 (22.9) 

19 (27.1) 

  4  (5.7) 

  4  (5.7) 

24 (34.3) 

  6  (8.6) 

18 (25.7) 

  1  (1.4) 

10 (14.3) 

 

43 (59.7) 

  

16 (22.2) 

17 (23.6) 

 

18 (25.0) 

  

 

8 (11.1) 

45 (62.5) 

12 (16.7) 

  7  (9.7) 

 

  6 (8.33) 

44 (61.1) 

22 (30.6) 

78 

 

 

66.0 (58 – 72) 

41 (52.6) 

 

10 (12.8) 

21 (26.9) 

16 (20.5) 

22 (28.2) 

 

70 (89.7) 

34 (41.3) 

46 (59.0) 

  3 (3.8) 

 

 

20 (25.6) 

21 (26.9) 

16 (20.5) 

11 (14.1) 

14 (17.9) 

 4  (5.1) 

16 (20.5) 

 5  (6.4) 

 9 (11.5) 

 

26 (33.3) 

 

35(44.9) 

18 (23.1)  

  

26 (33.3) 

 

 

10 (12.8) 

30 (38.5) 

21 (26.9) 

17 (21.8) 

 

13 (16.8) 

48 (61.5) 

17 (21.8) 

 

 

 

0.003 

0.219     

 

0.374 

0.027 

0.614      

0.032 

 

0.471                        

0.559 

0.107 

0.628 

 

 

0.693                    

0.976 

0.009 

0.091 

0.023 

0.405                           

0.453              

0.125 

0.618 

         

0.001 

 

0.007 

 

 

0.263 

 

 

0.022    

 

 

 

  

0.206 
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Table 2: Results of binary logistic regression analysis of independent predictors of time to hospital 

presentation. 

 

Characteristic                       Unadjusted OR                     Adjusted OR              Adjusted OR 

                                                  (95% CI)                                (95% CI)                      (95% CI) 

                                                                                                   Model 1                         Model 2 

Specific age 

Prior stroke 

HF 

 

Medical insurance 

Financial constraint 

Fear of diagnosis 

 

Income ($/wk) 

5,000 – 20,000 

Greater than 20,000 

 

Self employment 

Employed 

Pensioners 

 

1.03 ( 1.01 – 1.06)* 

2.58 ( 1.09 – 6.08) 

2.44 ( 1.06 – 5.59)* 

 

0.32 ( 0.16 – 0.62)* 

4.26 ( 1.43 – 13.4)* 

0.42 ( 0.20 – 0.90)* 

 

 

0.43  (0.18 – 1.04) 

0.27  (0.13 – 0.60)* 

 

0.71  (0.22 – 2.30) 

0.38  (0.16 – 0.89)* 

1.39  (0.45 – 4.30) 

            - 

1.88 (0.76 – 4.66)* 

1.82 (0.76 – 4.37)* 

 

0.41 (0.19 – 0.87)* 

3.52 (1.09 – 11.4)* 

0.46 (0.21 – 0.99)* 

 

 

0.49 (0.18 – 1.04) 

0.37 (0.13 – 0.60)* 

 

0.89 (0.26 – 3.01) 

0.51 (0.20 – 1.29) 

1.30 (0.41 – 4.05) 

1.02 (0.99 – 1.05) 

1.66 (0.64 – 4.30) 

1.43 (0.58 - -3.56) 

 

0.58 (0.26 – 1.32) 

2.19 (0.63 – 7.60) 

0.50 (0.25 – 0.99)* 

 

 

              - 

              -       

 

              - 

              - 

              - 

Odds ratio (OR) greater than 1.0 indicates that the factor of interest is associated with arrival to 

hospital greater than 12 hrs. CI indicates confidence interval. * p < 0.05 
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  Fig. 1:  Age distribution according to time to hospital presentation. 
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