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ABSTRACT
Background: Ischemic heart diseases are the most common cause of death worldwide, 
Prehospital delay associated with increased mortality and poorer outcome. This study 
aimed to determine whether particular patient’s characteristics are associated with delays in 
seeking care, it also determined the impact of the delay on in-hospital outcomes, 30 days’ 
outcomes, and the cardiac functional status for patients after 30 days of their disease. 
Methods: This prospective 30 days’ cohort study was conducted in Al shaab tertiary 
hospital in Khartoum. All patients diagnosed with myocardial infarction from 13th of 
January to 13th of February 2021 were included. Sociodemographic, clinical features, and 
health seeking behavior were collected using structured questionnaire, Patients were 
followed up by telephone to collect in-hospital and 30 days’ outcomes data. The Duke 
Activity Status Index (DASI) was used to assess the cardiac functional status after 30 days; 
Wilcoxon rank-sum test, Chi-square test of independence and Fisher's exact test were used 
to find if there is difference between groups categorized according to pre-hospital delay to 
tertiary hospital (< 6 hours or ≥ 6 hours), and to find the difference in the prognosis of 
patients according to pre-hospital delay time to hospital.
Results:  98 patients were enrolled. The mean age for the participants was (58.6 ± 10.3) 
years. The mean total pre-hospital delay time was (11.0 ± 6.3) hours and the mean time 
patients took to decide that their condition requires medical attention was (5.6 ± 5.9) hours. 
The mean time for first medical interactions patients had was (6.9 ± 6.0) hours. Patients 
misperception of symptoms significantly contributed to prolonged pre-hospital times 
(p=0.002). Prolonged referral time led to prolonged prehospital time as the mean time for 
making the referrals was (2.7 ± 3.1) hours (p=0.005). STEMI patients tended to have 
earlier first medical interactions than patients diagnosed with Non-STEMI. Hypertensive 
patients had prolonged first medical interactions (p=0.016). In addition, prolonged time to 
first medical interaction led to a significant decrease in the cardiac functional status index 
after 30 days of admission as measured by the Duke Activity Status Index (DASI).
Conclusion: Some modifiable factors contribute to longer pre-hospital delay of myocardial 
infarction patients, resulting in decreased cardiac functional status after one month, 
patient's awareness about cardiovascular disease and improved referral pathway of the 
existing health care system may reduce the delay
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• The mean pre-hospital delay time is considerably prolonged in sudan, Patients
misperception of symptoms significantly contributed to prolonged pre-hospital times, ).
Prolonged referral time led to prolonged prehospital time, STEMI patients tended to
have earlier first medical interactions than patients diagnosed with Non-STEMI.
Hypertensive patients had prolonged first medical interactions, In addition, prolonged
time to first medical interaction led to a significant decrease in the cardiac functional
status index after 30 days of admission as measured by the Duke Activity Status Index
(DASI).

INTROUDCTION

Ischemic heart diseases are the most common cause of death 
worldwide, Prehospital delay associated with increased mortality and 
poorer outcome. This study aimed to determine whether particular 
patient’s characteristics are associated with delays in seeking care, it 
also determined the impact of the delay on in-hospital outcomes, 30 
days’ outcomes, and the cardiac functional status for patients after 30 
days of their disease. 
it's estimated that up to one third of patients with AMI don't receive 
timely reperfusion(1), maximal benefit from thrombolytic therapy is 
not realized in significant proportion of patients because of the delay 
in seeking treatment , with median delay ranging between (2-4 hours) 
and mean delay times ranging between (6-29) hours(2)

Table: Time of admission to tertiary hospital after onset of symptoms among the participants of the 

study,Alshaab teaching hospital ,Khartoum 2021 

Characteristic Overall, N 

= 981 

N Time of admission to 

tertiary hospital after 

onset of symptoms 

(hours) 

p-value2 

(< 6), N 

= 231 

(≥ 6), N = 

751 

  

Age 58.6 ± 10.3 98 58.8 ± 

11.1 

58.5 ± 10.1 0.6 

Time of making decision for seeking 

medical help after onset of symptoms 

(hours) 

5.6 ± 5.9 98 1.0 ± 2.0 7.0 ± 6.0 <0.001 

Time of first medical interaction after 

onset of symptoms (hours) 

6.9 ± 6.0 98 1.8 ± 2.2 8.5 ± 5.9 <0.001 

Time of admission to tertiary hospital 

after onset of symptoms 

11.0 ± 6.3 98 2.8 ± 1.1 13.5 ± 4.9 <0.001 

Gender   98     0.1 

Female 23 (23.5%)   2 (8.7%) 21 (28.0%)   

Male 75 (76.5%)   21 

(91.3%) 

54 (72.0%)   

Clinical data           

Diagnosis   98     0.5 

Non-STEMI 33 (33.7%)   6 

(26.1%) 

27 (36.0%)   

STEMI 65 (66.3%)   17 

(73.9%) 

48 (64.0%)   

Clinical symptoms           

Behavior after onset of symptoms   98     0.002 

Did not consider the symptoms to be serious 14 (14.3%)   0 (0.0%) 14 (18.7%)   

Misinterpreting the nature of pain 15 (15.3%)   3 

(13.0%) 

12 (16.0%)   

Suspected as MI 41 (41.8%)   17 

(73.9%) 

24 (32.0%)   

Waited to see if symptoms would go 28 (28.6%)   3 

(13.0%) 

25 (33.3%)   

First medical action after onset of 

symptoms 

  98     >0.9 

Self-medication 11 (11.2%)   2 (8.7%) 9 (12.0%)   

• The mean time of admission to tertiary hospital which represents the total pre-hospital time was
(11.0 ± 6.3) hours, and to our knowledge this is the largest pre-hospital delay for myocardial
infarction patients for any study. Time of making decision to seek help was classified into two
categories( <2 hours, ≥ 2 hours), only 40 patients(40.8%) decided they should seek help in less
than 2 hours and the majority (58 patients, 59.2%) didn't decide to seek help until the two hours
mark had passed, Patients interpretation of pain contributed significantly to their decision making
process as75% of patients who decided they were supposed to seek medical attention early
suspected it might be MI, and 41.4% of late decision makers under-rated the symptoms and
waited for it to pass by .

• Our study confirmed the findings of Louise Cullen in Australia and New Zealand that patients
diagnosed with STEMI tend to have earlier medical attention than those diagnosed with Non-
STEMI(4).

• To our knowledge this study is the first to confirm that DASI score after one month of
admission is lower among delayed MI patients than early patients as the mean DASI score for
patients who had medical attention before 4 hours was (29.3 ± 11.1 ) and that for delayed patient
was (26.2 ± 10.1) . Time of referral at first medical contact strongly determined the time for
admission as the mean time for referral for all participants was (2.7 ± 3.1) , and the mean
for early admitted patients was (1.2 ± 1.0) hours, while it reached (3.1 ± 3.3) hours for late
patients.

• Regarding the effect of prehospital delay in the outcome of myocardial infarction in-hospital and
after 30 days there was no significant association between the delay and different complications
that were developed either in-hospital or after 30 days of symptoms onset

• 98 patients were enrolled. The mean age for the participants was (58.6 ± 10.3)
years. The mean total pre-hospital delay time was (11.0 ± 6.3) hours and the
mean time patients took to decide that their condition requires medical attention
was (5.6 ± 5.9) hours. The mean time for first medical interactions patients had
was (6.9 ± 6.0) hours. Patients misperception of symptoms significantly
contributed to prolonged pre-hospital times (p=0.002). Prolonged referral time
led to prolonged prehospital time as the mean time for making the referrals was
(2.7 ± 3.1) hours (p=0.005). STEMI patients tended to have earlier first medical
interactions than patients diagnosed with Non-STEMI. Hypertensive patients
had prolonged first medical interactions (p=0.016). In addition, prolonged time
to first medical interaction led to a significant decrease in the cardiac functional
status index after 30 days of admission as measured by the Duke Activity
Status Index (DASI).

• Mean prehospital delay time was 11 hours which is quite prolonged, people's
perception of MI symptoms and the decision making process are critical to the
delay. Delay in referral contributes significantly to the overall delay. STEMI
patients have a tendency to seek help earlier than Non-STEMI patients do. In
addition, early medical interaction leads to a better cardiac functional status after
one month as demonstrated by higher DASI score among patients who had their
first medical interaction earlier.

Department of Community Medicine, University of Khartoum, Khartoum, Sudan


		Table: Time of admission to tertiary hospital after onset of symptoms among the participants of the study,Alshaab teaching hospital ,Khartoum 2021



		Characteristic

		Overall, N = 981

		N

		Time of admission to tertiary hospital after onset of symptoms (hours)

		p-value2



		

		

		

		(< 6), N = 231

		(≥ 6), N = 751

		

		



		Age

		58.6 ± 10.3

		98

		58.8 ± 11.1

		58.5 ± 10.1

		0.6



		Time of making decision for seeking medical help after onset of symptoms (hours)

		5.6 ± 5.9

		98

		1.0 ± 2.0

		7.0 ± 6.0

		<0.001



		Time of first medical interaction after onset of symptoms (hours)

		6.9 ± 6.0

		98

		1.8 ± 2.2

		8.5 ± 5.9

		<0.001



		Time of admission to tertiary hospital after onset of symptoms

		11.0 ± 6.3

		98

		2.8 ± 1.1

		13.5 ± 4.9

		<0.001



		Gender

		 

		98

		 

		 

		0.1



		Female

		23 (23.5%)

		 

		2 (8.7%)

		21 (28.0%)

		 



		Male

		75 (76.5%)

		 

		21 (91.3%)

		54 (72.0%)

		 



		Clinical data

		 

		 

		 

		 

		 



		Diagnosis

		 

		98

		 

		 

		0.5



		Non-STEMI

		33 (33.7%)

		 

		6 (26.1%)

		27 (36.0%)

		 



		STEMI

		65 (66.3%)

		 

		17 (73.9%)

		48 (64.0%)

		 



		Clinical symptoms

		 

		 

		 

		 

		 



		Behavior after onset of symptoms

		 

		98

		 

		 

		0.002



		Did not consider the symptoms to be serious

		14 (14.3%)

		 

		0 (0.0%)

		14 (18.7%)

		 



		Misinterpreting the nature of pain

		15 (15.3%)

		 

		3 (13.0%)

		12 (16.0%)

		 



		Suspected as MI

		41 (41.8%)

		 

		17 (73.9%)

		24 (32.0%)

		 



		Waited to see if symptoms would go

		28 (28.6%)

		 

		3 (13.0%)

		25 (33.3%)

		 



		First medical action after onset of symptoms

		 

		98

		 

		 

		>0.9



		Self-medication

		11 (11.2%)

		 

		2 (8.7%)

		9 (12.0%)

		 



		Visiting non-qualified practitioner

		3 (3.1%)

		 

		0 (0.0%)

		3 (4.0%)

		 



		Visiting qualified doctor

		84 (85.7%)

		 

		21 (91.3%)

		63 (84.0%)

		 



		Misdiagnosis on first presentation?

		 

		98

		 

		 

		0.8



		Aortic Dissection

		1 (1.0%)

		 

		0 (0.0%)

		1 (1.3%)

		 



		Aortic Stenosis

		1 (1.0%)

		 

		0 (0.0%)

		1 (1.3%)

		 



		GERD

		3 (3.1%)

		 

		1 (4.3%)

		2 (2.7%)

		 



		Malaria

		1 (1.0%)

		 

		0 (0.0%)

		1 (1.3%)

		 



		Not misdiagnosed

		83 (84.7%)

		 

		21 (91.3%)

		62 (82.7%)

		 



		Peptic ulcer

		4 (4.1%)

		 

		1 (4.3%)

		3 (4.0%)

		 



		Pneumonia

		5 (5.1%)

		 

		0 (0.0%)

		5 (6.7%)

		 



		Time of making decision for seeking medical help after onset of symptoms (hours)

		98

		 

		 

		<0.001



		(< 2)

		40 (40.8%)

		 

		21 (91.3%)

		19 (25.3%)

		 



		(≥ 2)

		58 (59.2%)

		 

		2 (8.7%)

		56 (74.7%)

		 



		Time of first medical interaction after onset of symptoms (hours)

		 

		98

		 

		 

		<0.001



		(< 4)

		46 (46.9%)

		 

		22 (95.7%)

		24 (32.0%)

		 



		(≥ 4)

		52 (53.1%)

		 

		1 (4.3%)

		51 (68.0%)

		 



		Time of making decision for referral in the first medical contact

		2.7 ± 3.1

		76

		1.2 ± 1.0

		3.1 ± 3.3

		0.005



		In-hospital outcomes:

		

		 

		

		

		 



		Death

		5 (6.0%)

		84

		0 (0.0%)

		5 (7.8%)

		0.3



		Myocardial Infarction

		6 (7.1%)

		84

		0 (0.0%)

		6 (9.4%)

		0.3



		Heart failure

		5 (6.0%)

		84

		0 (0.0%)

		5 (7.8%)

		0.3



		Cardiogenic shock

		8 (9.5%)

		84

		3 (15.0%)

		5 (7.8%)

		0.4



		Pericarditis

		2 (2.4%)

		84

		0 (0.0%)

		2 (3.1%)

		>0.9



		Other

		0 (0.0%)

		84

		0 (0.0%)

		0 (0.0%)

		 



		None

		57 (67.9%)

		84

		17 (85.0%)

		40 (62.5%)

		0.11



		Infective endocarditis

		1 (1.2%)

		84

		0 (0.0%)

		1 (1.6%)

		>0.9



		Arrhythmia

		5 (6.0%)

		84

		1 (5.3%)

		4 (6.2%)

		>0.9



		30 days outcomes :

		

		

		

		

		



		Death

		7 (8.3%)

		84

		0 (0.0%)

		7 (10.9%)

		0.2



		Myocardial infarction

		7 (8.3%)

		84

		2 (10.0%)

		5 (7.8%)

		0.7



		Stroke

		2 (2.4%)

		84

		1 (5.0%)

		1 (1.6%)

		0.4



		Heart failure

		8 (9.5%)

		84

		2 (10.0%)

		6 (9.4%)

		>0.9



		Cardiogenic shock

		4 (4.8%)

		84

		1 (5.0%)

		3 (4.7%)

		>0.9



		Pericarditis

		5 (6.0%)

		84

		2 (10.0%)

		3 (4.7%)

		0.6



		Other

		0 (0.0%)

		84

		0 (0.0%)

		0 (0.0%)

		 



		None

		49 (58.3%)

		84

		11 (55.0%)

		38 (59.4%)

		>0.9



		Infective endocarditis

		6 (7.2%)

		84

		0 (0.0%)

		6 (9.4%)

		0.3



		Arrhythmia

		4 (4.8%)

		84

		1 (5.3%)

		3 (4.7%)

		>0.9



		DASI score

		27.7 ± 10.6

		84

		31.5 ± 5.9

		26.5 ± 11.5

		0.11



		1 Statistics presented: Mean ± SD; n (%) 



		2 Statistical tests performed: Wilcoxon rank-sum test; chi-square test of independence; Fisher's exact test 
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