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ABSTRACT

Background: Treatment of patients with acute myocardial infarction (AMI) is time related, so delay in treatment could affect prognosis.
Recognizing pre-hospital or in-hospital delays in initiating treatment and reducing these factors is very efficacious in treatment of these
patients.

Objectives: The aim of this study is evaluate the causes of pre-hospital delay just as other studies on effect of different variables such as
socioeconomic and personal factors on pre-hospital delay in with patients with AMIL

Materials and Methods: A cross sectional study was carried out on 227 patients with acute myocardial infarction and demographic data,
educational level, marital status, type of transfer to hospital and delay in arrival to hospital were recorded.

Results: 35.7% patients arrived during one hour of symptom onset, and 7.9% arrived after 24 hours. Patients having high level education (P =
0.0492) and with a family history of coronary artery disease (P = 0.01) had significantly less delay in arriving to hospital. Age, marital status,
gender, and route of transfer to hospital were not related with pre-hospital delay (P> 0.05). Patients thought most common cause of delay in
arrival was unawareness of coronary artery disease (38.8%) and self-medication (34.3%).

Conclusions: Increasing awareness of patients about cardiovascular symptoms and their risk factors could be helpful in patient's decision in
seeking medical help. So general education via media and primary and middle schools could be helpful.
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1. Background

Cardiovascular diseases are main cause of mortality
and morbidity worldwide (1, 2). Coronary artery diseases
(CAD) especially acute myocardial infarction (AMI) need
prompt and urgent diagnosis and therapy because one
third of deaths caused by AMI occur shortly after symp-
tom onset and before reaching to hospital (2). Medical in-
tervention is necessary in course of treatment of AMI and
early use of reperfusion therapy decreases mortality and
morbidity of ST-elevation myocardial infarction (STEMI)
and fatal arrhythmias, response to thrombolytic is time

dependent, initiating treatment during first hour of AMI
is crucial for these patients (3-5).

Initiating the reperfusion therapy in less than 60 min-
utes decreases mortality and morbidity in patients with
AMI to a rate of 50% (6), despite this finding, different
studies have shown that only a few patients reach hospi-
tal during this golden time and it is shown that only 22-
44%and sometimes 50% of patients reach hospital during
2 hours after symptom onset (7, 8).

Treatment delay could be because of pre-hospital causes
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from onset of symptoms till hospitalization of the pa-
tient, or in-hospital causes (from hospital admission till
initiating the thrombolytic therapy). Pre-hospital causes
are main causes of delay in starting reperfusion therapy.
Pre-hospital delay is divided in two groups: time from on-
set of symptoms till decision of the patients to arrive to
hospital and time from deciding to seek medical help to
arriving to the hospital (2, 3, 9, 10).

2. Objectives

This study evaluated the causes of pre-hospital delay
just as other studies on effect of different variables such
as socioeconomic and personal factors on pre-hospital
delay in with patients with AMI.

3. Materials and Methods

A cross-sectional analytical study was carried out on
patients admitted with AMI during one year in Shahid
Mohammadi hospital (General educational hospital,
Bandar Abass-Iran). Demographic data, educational
level, CAD risk factors, past medical history and family
history of CAD, type of arrival to hospital (by EMS, rela-
tives or self) and delay in hospital admission, symptom
onset and causes of pre-hospital delay were recorded in
a questionnaire. Pre-hospital delay was recorded as less
than1hour, 1-6, 6-12,12-18,18-24, and more than 24 hours.
Data were recorded from interview with patients. 240
patients were included in our study and 13 patients were
excluded because the duration of pre-hospital delay was
not defined in these patients. Data of 227 patients were
analyzed using EPI info 2011. Categorical data were ex-
pressed as numbers and percentages, continuous data
as mean = standard deviation (SD). The chi-square test
was used to analyze the categorical data, and the t tests
and analysis of variance were used to examine differ-
ences between the different delay groups for continu-
ous variables. Multivariable Logistic regressions were
performed to identify the predictors of prehospital
delay. Odds ratio (OR) and 95% confidence interval (CI)
were calculated and P <0.05 was considered statistically
significant.

4.Results

26.9% of 227 patients admitted with diagnosis of AMI
were women. Mean age of patients was 57.93 t 13.08
years and 72.3% were married, 4.4% had university edu-
cation, while 46% had lower educations and 49.6% were
illiterate. Positive history of CAD was present in 22.5%
and 2.9% had a positive family history of CAD. Chest
pain, sweating and vomiting were seen in 94.3%, 79.7%
and 44.5% of patients respectively. Only 35.7% of patients
reached to hospital during the first hour on onset of
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symptoms, and 7.9% reached after 24 hours after symp-
tom onset (Figure 1).
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Figure 1. Time Elapsed Between Onset of Symptoms and Hospital Admis-
sion

Regarding the importance of initiating therapy dur-
ing the first hour after symptom onset, patients were
divided in two groups: with less than one-hour delay
and more than one-hour delay and were compared. Re-
sults showed that mean age of patients referring during
first hour of symptom onset was less than means age of
patients referred with more than one hour of delay (P=
0.07) (Table 1).

64.5% of men and 63.9% of women had a delay of more
than 1 hour (P =0.53) also 63.6% of married patients and
66.1% of non-married had a delay of more than one hour
(P = 0.42). Patients having a higher level of education
had a lower rate of pre-hospital delay. Pre-hospital delay
more than one hours was more seen in illiterates, low
educated and highly educated in 72.3%, 57.7%, and 50%
respectively (P = 0.04). Having a positive history of CAD
had no correlation with pre-hospital delay (P=0.07) but
in patients with a positive family history of CAD, pre-
hospital delay decreased (P =0.01).

23.5% of patients contacted emergency medical ser-
vices (EMS) and were brought to hospital by EMS and
56.6% of these patients had a delay of more than one
hour and this delay was seen in 67.4% of patients who
were brought to hospital via other ways (i.e. by their rel-
ative or by themselves) (P = 0.14). In the patients’ opin-
ions, most common causes of pre-hospital delay were
their unawareness about their CAD (38.8%), ignoring the
symptoms of CAD and self-medications (34.3%), living
in farther distance form hospital and lack of suitable
transportation (11.4%), lack of equipment and proper
first line medications (9.2%) and misdiagnosis of physi-
cian (4%).In multivariate regression analysis, there were
no independent predictors of prolonged pre-hospital
delay (Table 2).
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Table 1. Compare Patients With Delay Less and More Than One Hour

Delay less than1hour (%)N=  Delay more than one hour (%) P Value?
81(35.7%) N=146 (64.3%)
MeanAge 55.86 +12.63 59.08 £13.23 0.07
Age group (yrs)
=40yrs 41.7 58.3
41-60 yrs 37.7 623 0.53
>60 yrs 31.4 68.6
Gender
Male 35.5 64.5 0.53
Female 36.1 63.9
Marital status
Married 36.4 63.6 0.42
non married 33.9 66.1
Educational level
University 50 50
Diploma and less 423 57.7 0.04
Illiterate 27.7 72.3
Previous history coronary artery disease
Yes 45.1 54.9 0.07
No 33 67
Familial history of coronary artery disease
Yes 50 50 0.01
No 31.4 68.8
Admitted to hospital via
EMS 43.4 56.6 0.14
Other 32.6 67.4

@ pvalues of < 0.05 were considered statistically significant

Table 2. Predictors of ProlongedPrehospital Delay in Multivariate Logistic Regression Analysis

0dds ratio 95% confidence interval P value

Age 0.98 0.96-1.00 0.24
Gender (male/Female) 0.84 0.44-1.63 0.62
Educational level(university/ non-university) 1.76 0.43-7.17 0.42
Marital status(non-married/ married 1.04 0.53-2.02 0.90
Familial history of coronary artery 133 0.71-2.50 0.36
disease(yes/no)

Non-EMS/EMS 0.57 0.29-1.12 0.10

. . tom onset, or better to say 64.3% had a pre-hospital delay
5. Discussion

This study focused on causes of pre-hospital delay in
treatment of patients with AMIL A total of 227 patients
admitted with AMI were included in this study. Results
show that only 35.7% of patients arrived to hospital dur-
ing the first hour after symptom onset, 43.2% arrived dur-
ing 1-6 hours and 21.1% arrived after 6 hours after symp-

314

of more than one hour. Importance of initiating prompt
treatment of AMI is proven, so different studies have
been carried out on causes of pre-hospital delay. A study
on 364131 patients with AMI was carried out for 4 years
and pre-hospital delay of more than one hour showed
that pre-hospital delay during 1994-1997 was 79.5%, 79.8%,
79.3% and 79.9% respectively (11). Similar studies show
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similar results. Sari had a delay of more than hour in 69%
of patients with AMI.2 Song has reported a delay of more
than 2 hours in 55.4% and more than 6 hours in 20.3% pa-
tients (12). In a similar study in Pakistan 33.9% of patients
had a delay of more than 6 hours and only 36% of patients
arrived before two hours of symptom onset.6 and Mc-
Ginn showed in his study on 18928 patients that 49.5%
had a delay of more than 4 hours from symptom onset
to arriving to the hospital (13). Two other studies showed
median of pre-hospital delay in four hospitals in London
was 2 hours and in five hospitals in USA this time was 4.25
hours (3, 5).

High level of education and a positive family history of
CAD were significantly correlated with a short delay in ar-
rival to hospital after symptoms onset. Unawareness of
CADrrisk factors and ignoring the symptoms were seen in
73.1% in our study, which shows that patients have low lev-
el of information about CAD and this issue is correlated
with low education of patients and negative family his-
tory of CAD. Previous studies have shown that low level
of education and unawareness about symptoms of CAD
causes a delay in arrival to hospital (2, 7,12).

Other studies have not found a definite correlation be-
tween low level of education and delay in arrival to hospi-
tal but have shown that awareness of patients about CAD
symptoms has decreased the time of arrival to hospital
(3, 5, 6). A history of CAD in patient or family members
could increase the awareness of patients about symp-
toms of CAD, noticing them. Our study showed that hav-
ing a family history of CAD decreased the delay time in
hospital arrival significantly (P = 0.01). Our study showed
that first heart attack or recurrent heart attack is not cor-
related with a decrease in arrival to hospital, just as other
similar studies (5, 7). but it has been shown that patients
who arrive earlier to hospital had become aware of CAD
either by their physician or their family members (7).
Also Sogo showed that previous experience of the patient
had a better effect in diagnosing the disease, but family
history was not effective enough (12), on contrary Sari
showed that a previous experience of CAD shortens the
arrival time (2).

Age, gender and marital status are some factors which
are thought to be effective on time of arrival to hospital.
Our study has not shown a significant correlation be-
tween these variables and arrival to hospital, but other
studies show advanced age is directly correlated with
increased arrival time, (2, 3, 7, 8, 13-15) but our study and
studies similar have shown age and time of arrival are
not correlated (5, 6). Banks in USA and Khan in Pakistan
believe that gender is not correlated with decreased ar-
rival time to hospital (5, 6), but other studies show that
women have increased pre-hospital delays (2, 7, 8, 13, 15).
Marital status could be directly correlated with lifestyle
and quality of life. Sari and Khan believe that pre-hospital
delay is not correlated with marital status like our study
(2, 6), but Perkins-Porras, Banks and Saczynski show that
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single patients have greater delay time (3, 5, 15). On time
transport to hospital decreases delay time. It seems that
type of transport is associated with decreased delay time,
and EMS decreases pre-hospital time (3, 5, 10, 13, 14), but
our study doesn’t show any correlation with EMS services
and decrease in pre-hospital delay. Lack of decision by pa-
tient for using EMS or delay in ambulance arrival because
of incorrect addresses or few numbers of available ambu-
lances could be correlated with this issue.

According to our study’s results and regarding previous
studies it seems the main controllable factor in reducing
pre-hospital delay in AMI treatment is increasing aware-
ness of patients from cardiovascular alarming symptoms
so that patients can decide promptly when to see a doc-
tor. General education through media (radio, television,
newspaper)and primary and middle schools is proposed.
On the other hand, special attention should be paid to
EMS services so that patients can be transferred to hos-
pital with least possible delay. According to our study a
large number of patients come to hospital during 1-6 hrs
after onset of symptoms, it seems that educating the pa-
tients and improving EMS services can decrease this time.

Acknowledgements

None declared.

Authors’ Contributions

None declared.

Financial Disclosure

None declared.

Funding Support

None declared.

References

1. El-Menyar A, Zubaid M, Shehab A, Bulbanat B, Albustani N, Ale-
nezi F, et al. Prevalence and impact of cardiovascular risk factors
among patients presenting with acute coronary syndrome in the
middle East. Clin Cardiol. 2011;34(1):51-8

2. Saril, Acar Z, Ozer O, Erer B, Tekbas E, Ucer E, et al. Factors associat-
ed with prolonged prehospital delay in patients with acute myo-
cardial infarction. Turk Kardiyol Dern Ars. 2008;36(3):156-62

3. Perkins-Porras L, Whitehead DL, Strike PC, Steptoe A. Pre-hospital
delay in patients with acute coronary syndrome: factors associ-
ated with patient decision time and home-to-hospital delay. Eur |
Cardiovasc Nurs. 2009;8(1):2633

4. Svensson L, Karlsson T, Nordlander R, Wahlin M, Zedigh C, Herlitz
]. Safety and delay time in prehospital thrombolysis of acute myo-
cardial infarction in urban and rural areas in Sweden. Am | Emerg
Med. 2003;21(4):263-70

5. Banks AD, Dracup K. Factors associated with prolonged prehospi-
tal delay of African Americans with acute myocardial infarction.
Am ] Crit Care. 2006;15(2):149-57

6. Khan MS, Jafary FH, Faruqui AM, Rasool SI, Hatcher ], Chaturvedi N,
et al. High prevalence of lack of knowledge of symptoms of acute
myocardial infarction in Pakistan and its contribution to delayed
presentation to the hospital. BMC Public Health. 2007;7:284

7. Gartner C, Walz L, Bauernschmitt E, Ladwig KH. The causes of

315



FarshidiH et al.

Pre Hospital Delay in Patients With AMI

316

10.

prehospital delay in myocardial infarction. Dtsch Arztebl Int.
2008;105(15):286-91

Nguyen HL, Saczynski JS, Gore JM, Goldberg R]. Age and sex dif-
ferences in duration of prehospital delay in patients with acute
myocardial infarction: a systematic review. Circ Cardiovasc Qual
Outcomes. 2010;3(1):82-92

Fukuoka Y, Dracup K, Ohno M, Kobayashi F, Hirayama H. Predic-
tors of in-hospital delay to reperfusion in patients with acute myo-
cardial infarction in Japan. ] Emerg Med. 2006;31(3):241-5
Hitchcock T, Rossouw F, McCoubrie D, Meek S. Observational study
of prehospital delays in patients with chest pain. Emerg Med J.
2003;20(3):270-3

Goldberg R], Gurwitz JH, Gore JM. Duration of, and temporal
trends (1994-1997) in, prehospital delay in patients with acute
myocardial infarction: the second National Registry of Myocar-
dial Infarction. Arch Intern Med.1999;159(18):2141-7

12.

15.

Song L, Yan HB, Yang ]G, Sun YH, Hu DY. Impact of patients' symp-
tom interpretation on care-seeking behaviors of patients with
acute myocardial infarction. Chin Med ] (Engl). 2010;123(14):1840-5
McGinn AP, Rosamond WD, Goff DC, Jr, Taylor HA, Miles JS, Chamb-
less L. Trends in prehospital delay time and use of emergency
medical services for acute myocardial infarction: experience in 4
US communities from 1987-2000. Am Heart J. 2005;150(3):392-400
Goldberg R], Steg PG, Sadiq I, Granger CB, Jackson EA, Budaj A, et al.
Extent of, and factors associated with, delay to hospital presenta-
tion in patients with acute coronary disease (the GRACE registry).
Am] Cardiol. 2002;89(7):791-6

Saczynski JS, Yarzebski ], Lessard D, Spencer FA, Gurwitz JH, Gore
JM, et al. Trends in prehospital delay in patients with acute myo-
cardial infarction (from the Worcester Heart Attack Study). Am J
Cardiol. 2008;102(12):1589-94

Iran Red Crescent Med ]. 2013;15(4)



