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Introduction

Acute myocardial infarction (AMI) is, ac-
cording to the electrocardiographic chang-
es, divided into two types, and, alongside 
unstable angina pectoris, represents one 
aspect of acute coronary syndrome (ACS), 
as defined in the special guidebooks (1, 2) 
used for rapid disease risk assessment and 
pertinent treatment. New findings confirm 

that AMI may be defined on the basis of dif-
ferent aspects based on clinical, electrocar-
diographic, biochemical and pathological 
characteristics, which are all presented in 
the new universal definition of AMI (3).

Every year over 17 million people in 
the world die from cardiovascular disease 
(CVD). AMI alone affects over 6 million 
people worldwide, while approximately 25% 
case result in mortality. It has been predicted 

1Department for family medicine 
Primary Health Center Banja Luka 
2University of East Sarajevo, Faculty of 
Medicine Foča, Bosnia and Herzegovina 
3School of Medicine, University of Banja 
Luka, Bosnia and Herzegovina

*Corresponding author: 
biljanakd@yahoo.com 
Tel.: + 387 51 215 447 
Fax.: + 387 58 210 420

Received: 26 August 2015 
Accepted: 9 March 2016

Key words: Acute myocardial infarction 
 Family medicine  Emergency medical 
services.

Objective. The aim of this study was to investigate the differences in 
pre-hospital care of patients with acute myocardial infarction between 
emergency medical services and family medicine. Patients and meth-
ods. This retrospective descriptive study included patients treated for 
acute myocardial infarction at the University Clinical Centre of Banja 
Luka, in the period from 1st January to 31st December 2011. The pa-
tients were divided into two groups: patients who received a hospital 
referral from the family medicine service and those who received one 
from the emergency medical service. Results. The majority of patients 
(54.8%) received pre-hospital care from emergency medical services, 
while in 24.8% of cases the care was provided by family medicine phy-
sicians. The analysis showed that the time that passed from the on-
set of symptoms to the visit to the health institution of first medical 
contact was shorter in the emergency medical service (p<0.001). The 
average time from the onset of symptoms to arrival at the family prac-
tice was 24 hours, and to the emergency service 2 hours. The patients 
who established their first medical contact with the emergency service 
reported more severe symptoms than the ones who visited a family 
practice over the same period of time. Conclusion. The severity of 
symptoms affected the patients’ decisions to seek help in a timely man-
ner and to choose the facility of first medical contact. Interventions 
to decrease delay must focus on improving public awareness of acute 
myocardial infarction symptoms and increasing their knowledge of 
the benefits of early medical contact and treatment. Continuing edu-
cation of family practitioners in this field is required.
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that by 2020, CVD will be responsible for the 
majority of lethal outcomes in both devel-
oped and developing countries (4-6). In the 
Republika Srpska (RS), according to data 
provided by the Republic’s Statistics Agency, 
during the past two decades, from 1998 to 
2010, mortality ranged between 47.5% and 
54.5%. According to the Public Health Insti-
tute of the RS, in 1999 outpatient morbidity 
was 8.4%, 13% in hospitals, while the mor-
bidity rate among the population aged 18-65 
years amounted to 15.6% (7).

With the reform of health care, the fam-
ily medicine model in the RS extended the 
scope of services delivered in the primary 
health setting by family practitioners and 
family medicine nurses to include health 
education, and disease prevention interven-
tions, and expanded diagnostic and curative 
services, thus enabling the family medicine 
team to act as a gate keeper while providing 
more comprehensive and continuous health 
care services to its registered population. 
One family medicine team (consisting of 
one family practitioner and two nurses) pro-
vides primary care for 2000 inhabitants (8). 
The actual visit length for patients and physi-
cians is approximately 10 minutes. Depend-
ing on the number of teams, the number of 
inhabitants, population density and the risk 
of injuries and acute illness, emergency care 
could be organized as: a “standby” service 
in the primary care centers, employing less 
than 5 family medicine teams (<10,000 in-
habitants); a “duty” service in the towns with 
populations between 10,000 and 40,000 and 
as an “emergency service” in the health cen-
ters providing primary care for more than 
75,000 inhabitants and able to employ 5 or 
more teams (a physician with specialization 
in emergency medicine or family medicine, 
two nurses and a driver) working in shifts 
(one team per 12,000 in towns of up to 
80,000 inhabitants, and one team more for 
every further 20,000 inhabitants). It is esti-
mated that the total population of the RS is 

1,200,000. Care is provided by 54 primary 
care centers and 11 hospitals. 

There are different approaches to the 
management of patients with suspected AMI 
around the world. Patients with chest pain 
are initially seen by their family practitioner 
(9). Due to the fear of possible consequences 
of AMI for heart function, primary health 
care providers tend to refer the majority of 
patients with symptoms of chest pain to a 
hospital, so national health systems in dif-
ferent countries are trying to make strategies 
for improving the diagnosis and treatment 
of patients with chest pain caused by AMI 
at the level of family medicine, especially in 
places where no emergency service is avail-
able (10-13). 

The accuracy of family practitioners’ di-
agnoses and pre-hospital treatment of AMI 
is not easily studied. It is necessary to find 
out not only how often AMI is diagnosed 
correctly but also how often this diagnosis 
is missed. Frequently, family practitioners 
base their diagnoses to an unjustifiable ex-
tent on the presence or absence of particular 
symptoms which are thought to be specific 
for AMI. On the other hand, the diagnostic 
accuracy of a family practitioner who does 
not have the support of diagnostic aids, such 
as laboratory biomarkers, would be expect-
ed to be less distinctive in comparison to the 
emergency medical service. The role of fam-
ily practitioners should include responding 
quickly to patients with chest pain, giving 
adequate analgesia, aspirin, initiating treat-
ment of complications and introducing an-
tithrombolitic therapy (14). 

In order to secure the resources for the 
greatest possible improvement in pre-hospi-
tal diagnoses and treatment of patients with 
myocardial infarction, in 2009 the Minis-
try of Health of the RS, published clinical 
guidelines for primary health care: “Acute 
myocardial infarction”. The guidelines were 
distributed in printed and electronic form 
to all family practitioners registered in the 
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MoH base. However, no impact evaluation 
has been conducted since then and the de-
gree of change in pre-hospital diagnoses and 
treatment delivered by family practitioners 
remains unknown (15).

The aim of this study was to investigate 
the differences in pre-hospital diagnoses 
and treatment for patients with acute myo-
cardial infarction between the emergency 
medical services and family medicine. We 
hypothesized that emergency medical ser-
vices provide more accurate diagnosis and 
treatment to patients before hospitalization 
in an acute coronary unit.

Patients and methods

A retrospective descriptive study included 
patients treated for acute myocardial in-
farction at the University Clinical Centre of 
Banja Luka, in the period from 1st January 
to 31st December, 2011. The first inclusion 
criterion was that the patients were resident 
in Banja Luka or Laktaši. The second was 
written consent obtained from patients for 
participation in the research. 

The population of the town of Banja Luka 
is 240,000. Emergency services are provided 
by a separate unit which provides 24-hour 
emergency care and several teams working 
within one shift. The nearest hospital is a 

few kilometers away. The population of the 
town of Laktaši is 31,000. Emergency cases 
are handled by all family practitioners until 
3 pm and from that time until 7 am the next 
day by a single team. The nearest hospital is 
30 kilometers away. In respect to the location 
of these two towns, the parameters of the 
pre-hospital care provided were compared. 

The patients who had positive labora-
tory markers for myocardial necrosis (e.g., 
troponin I), along with supportive evidence 
in the form of typical symptoms, suggestive 
electrocardiographic (ECG) changes, or im-
aging evidence of new loss of viable myocar-
dium or new regional wall motion abnor-
mality, were diagnosed as having AMI at the 
University Clinical Centre of Banja Luka. 
The list of the patients with AMI was ob-
tained from the administrative office of the 
University Clinical Centre of Banja Luka. 
The National Insurance Company provided 
a list and contact details of family practices 
who were involved in the pre-hospital care 
of patients. 

The patients were divided into two groups: 
patients with AMI who received a hospital 
referral from their family medicine service 
(FMS) and those who received one from the 
emergency medical services (EMS). Data 
were extracted from the patient’s medical 
history and discharge letters, as well as from 

Table 1 The analyzed parameters 

Parameters

Location of pre-hospital care FMS or EMS

Chest pain Present or absent

Associated symptoms Shortness of breath; Nausea and vomiting; Sweating; Other

The circumstances of the occurrence of symptoms At home/rest/work /during physical activity

The time of the occurrence of symptoms Morning/afternoon/evening/night

The time that passed from the occurrence of pain to 
the health center visit

Minutes/Hours

ECG changes STEMI/NSTEMI

Referral diagnosis AMI/angina pectoris/other

Pre-hospital treatment received Oxygen; Analgesics; Nitroglycerin; Aspirin

FMS=Family medicine service; EMS=Eemergency medical service; ECG=electrocardiographic/gram; STEMI=ST-elevation myocardial infarction; 
NSTEMI= non-ST-elevation myocardial infarction.
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their electronic and paper records, to analyze 
the parameters of pre-hospital care. All as-
pects of the medical records were included 
in the search for evidence of the quality of 
the pre-hospital care provided, such as free 
text. The entire paper record from the date 
of diagnosis was also included. The proto-
cols at the Primary Care Centers were ana-
lyzed, and then telephone interviews were 
carried out by the researchers.

According to the national clinical guide-
lines for primary care, the diagnostic criteria 
for AMI are defined as: the presence of the 
typical chest pain, evolutionary changes in 
consecutive ECGs and evolutive changes in 
cardiac biomarkers. For each patient, the pa-
rameters of pre-hospital care were analyzed 
as shown in Table 1.

Ethics statement

The study was conducted in accordance with 
the 1975 World Medical Association Decla-
ration of Helsinki and its amendments from 
1983. The study was approved by the Com-
mittee of the Medical Faculty of the Univer-
sity of Banja Luka (18-3-27/2015). 

Statistical analysis

The data were analyzed and are presented 
using descriptive statistics and the appro-
priate statistical methods (χ2 test, Mann-
Whitney, Fisher test) and SPSS statistical 
software. A probability level or p value less 
than 0.05 (p<0.05) was considered statisti-
cally significant. 

Results

During 2011, 516 patients were treated at the 
University Clinical Centre of Banja Luka for 
AMI. Of those, 173 were excluded from the 
study because they did not meet the inclu-
sion criteria. The study included 343 patients 
with residence in Banja Luka or Laktaši.

The average age of the patients was 66±11 
years and 63.8% were male. Out of 343 pa-
tients, 270 had recorded data on pre-hospi-
tal care. The majority of patients (54.8%) re-
ceived care through emergency medical ser-
vices, while in 24.8% of cases pre-hospital 
care was provided by a family medicine ser-
vice (Table 2). In 83.5% of patients the pain 
and/or other symptoms started at home, 
with onset mainly while resting (59.5%).

As shown in Figure 1, 48% of patients 
reported that their symptoms first started 
during the morning hours. Chest pain was 
the most predominant symptom in both 
genders and all age groups. However, female 
patients older than 75 years of age report-
ed pain less often as the most predominant 
symptom compared to the male patients of 
the same age (p=0.014) (Table 3). 

No significant difference in the frequen-
cy of associated symptoms between the 
patients referred from FMS and EMS was 
found (p>0.05) (Figure 2). 

The analysis showed that the time that 
passed from the onset of symptoms to the 
visit to the health institution of first medi-
cal contact was shorter in patients receiving 
pre-hospital care from an EMS (p<0.001). 
The average time from onset of symptoms 
until arrival at the FMS was 24 hours and at 
the EMS 2 hours. The patients who used the 
services of EMS reported more severe symp-
toms than those who visited their FMS over 
the same period of time (p<0.001). During 

Table 2 Distribution of patients according to the 
first medical contact

First medical contact n (%)

Family medicine 85 (24.8)

Emergency medical service 188 (54.8)

Other* 53 (15.4)

Unknown 17 (5.0)

*Direct hospitalization without pre-hospital care, being referred 
from a private medical institution, intra-hospital transfer, patients 
who suffered acute myocardial infarction in different cities, outside 
of their place of residence. 
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Table 3 The presence of pain as the predominant symptom according to age and gender

Age and gender groups
Chest pain

Total  p
Present Absent

≤54

Female 11 0 11

Male 36 4 40 0.565**

Total 47 4 51

55-64

Female 17 2 19

Male 46 7 53 1.000**

Total 63 9 72

65-74

Female 28 2 30

Male 44 4 48 1.000**

Total 72 6 78

≥75

Female 27 9 36

Male 32 1 33 0.014**

Total 59 10 69

Total

Female 83 13 96

Male 158 16 174 0.369*

Total 241 29 270

*χ2 test with Yates correction; **Fisher test; p value <0.05 is considered significant.

Figure 1 The onset of the AMI symptoms according to the time of the day.

the telephone interviews, the patients who 
received pre-hospital care in an EMS re-
ported that they chose the EMS as the first 
point of care (89.3%) because it was easier 
to access it either by phone or by a personal 
visit. On the other hand, 92% of patients re-
ferred from the FMS preferred to have the 
first contact with their family practitioner.

AMI, as the referral diagnosis, was more 
often confirmed in patients referred from 

the EMS (52%) to the University Clinical 
Centre of Banja Luka than in the patients 
referred from a family medicine service 
(33%). This difference was statistically sig-
nificant (p=0.013) as shown in Table 4.

However, the referral diagnoses in FMS 
were made on the basis of ECG findings 
and clinical presentation, because cardiac 
biomarkers were not available (85 patients). 
On the basis of ECG changes, STEMI (ST-
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segment elevation myocardial infarction) 
occurred more often than NSTEMI (non 
ST-segment elevation myocardial infarc-
tion) (54.8% vs. 44.7%), regardless of the 
institution where the first medical contact 
was made.

Pre-hospital antithrombotic therapy (as-
pirin) was employed equally in both insti-
tutions, without any statistical significance 
(p=0.057). From the analysis of the use of the 
remaining pre-hospital therapies (oxygen, 
nitroglycerin and analgesics), a statistically 
significant difference was found between 
empirical treatment in the FMS and the EMS 
(p=0.002; vs. p=0.006; vs. p=0.001). From 
the analysis of the pre-hospital treatment ap-
proach, it was shown that cardiopulmonary 
resuscitation (CPR) was performed in 7 (2%) 
patients with AMI, mainly in the EMS (1.7% 
vs. 0.3%), while anti-shock therapy (adren-
alin) was used in 3 (0.9%) patients.

Discussion

In this study it has been shown that patients 
with AMI are twice as likely to seek the first 
medical contact in an emergency service 
than from their family practitioner. The 
results are in accordance with the results 
of different studies showing that a minor-
ity of patients with cardiogenic chest pain 
seek help from a family practitioner, while 
in the majority of cases help is sought in 
an EMS (16-18). Patients referred from the 
EMS reported more severe chest pain com-
pared with FMS patients. This could pos-
sibly explain why the majority of patients 
established their first medical contact in an 
EMS, as well as the shorter delay in seeking 
medical help and the greater accuracy in the 
diagnosis. However, the time frame for seek-
ing medical help might also be related to a 
lack of information, not only to the severity 

Figure 2 Associated symptoms in patients with acute myocardial infarction.

Table 4 Referral diagnoses according to the institution of first medical contact

Referral diagnosis 
The first medical contact

FMS (%) EMS (%)

Myocardial infarction 33 52

Angina pectoris 51 34

Other 16 14

FMS=Family medicine service; EMS=Emergency medical service; χ2 (2. 247) = 8.686, p=0.013.

Biljana Lakić et al.: Prehospital care in acute myocardial infarction
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of symptoms, concerning the significance 
of the pain, denial that the chest pain may 
actually signal a heart attack, misinterpre-
tation of the chest pain, reluctance to call 
the family practitioners at an inconvenient 
time and lack of encouragement from family 
members for seeking medical help (19-22). 

The definitive and referral diagnosis 
from the FMS coincided to a lesser degree 
with the diagnosis made in the EMS. A pa-
tient with myocardial infarction must be 
rated as one of the most serious emergency 
conditions family practitioners have to deal 
with. As the first doctors to see the patients, 
they are in very good position to make a 
proper diagnosis and apply the recom-
mended therapy, which could save patients’ 
lives, especially in rural areas where the 
nearest hospital is far away. The initial goal 
is to determine whether the patient needs 
to be referred for further testing to rule out 
an АMI (23). Differentiating ischemic from 
non-ischemic causes is often difficult, and 
patients with chest pain of ischemic etiology 
often appear to be well.

In FMS, the physicians only used an 
electrocardiogram to confirm the diagno-
sis. On the basis of the results of this study 
it may be said that in family practice acute 
myocardial infarction cannot be diagnosed 
with satisfactory accuracy on the basis of 
symptoms and electrocardiogram findings 
alone. Laboratory biomarkers could solve 
the diagnostic dilemma of the family physi-
cian, but they often lacking in primary care, 
although the majority of FMS in the RS were 
supplied with adequate laboratory appara-
tus by the Ministry of Health of the RS sev-
eral years ago. Easier access to biomarkers 
could enable the physician to diagnose and 
treat AMI, or to exclude this condition if its 
presence is suspected, thereby reassuring 
both the physician and the patient (24-26). 
The problem of supplying the FMS in Banja 
Luka with the chemicals for determining 

biomarker needs to be addressed at the level 
of the national insurance company.

Besides being better equipped for di-
agnosing AMI, an EMS is oriented toward 
emergency care, rather than delivering and 
coordinating comprehensive care for pa-
tients. In Bosnia and Herzegovina, family 
physicians look after 1500-2000 registered 
patients. Their daily schedule is very busy 
and includes seeing approximately 50 or 
more patients a day. Public and health ex-
pectations, their paper workload as well 
as the constantly changing administrative 
regulations contribute to the perception of 
an increased level of pressure. This pressure 
often negatively affects the family physician’s 
work-productivity, and thus potentially 
compromises not just the quality of care but 
also patient safety. Accordingly, family phy-
sicians with a higher proportion of patient 
visits and a higher numbers of patients are 
more likely to miss diagnoses of emergen-
cies than EMS physicians. The false negative 
diagnoses of AMI made by the family prac-
titioner represented a significant proportion 
of cases, which shows that the diagnostic ac-
curacy of primary care practitioners should 
be improved, through continuing medical 
education and better equipment. It is also 
very important to improve education in the 
field of emergency medicine during under-
graduate studies and residency in family 
medicine at all five medical schools in Bos-
nia and Herzegovina.

Some important differences between the 
management practices of family practitio-
ners and EMS physicians emerged. Aspirin 
was commonly used in the FMS as well as 
in the EMS. However, EMS physicians were 
significantly more likely to use analgesics, 
oxygen and thrombolytic therapy. Family 
physicians, especially working in an urban 
environment, prefer to refer the patients to 
the hospital than to give thrombolytic ther-
apy to the patients themselves. One Brit-
ish study conducted in primary health care 
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(27) showed that general practitioners more 
seldom decide to use thrombolytic therapy 
(1%), despite good knowledge and avail-
able guidelines, due to the fear of bleeding. 
Further research on the influences of family 
practitioners’ management choices would 
be valuable and could help guide education-
al responses.

The present study showed discrepancies 
between the guideline recommendations 
and clinical practice, indicating the need for 
quality improvement of pre-hospital diag-
nostic and therapeutic approaches to AIM 
patients in the primary care centers in Banja 
Luka and Laktaši. The recent study from the 
United Kingdom showed that implement-
ing a Quality Improvement Collaborative 
could be very successful in the context of 
pre-hospital urgent care through engage-
ment of staff in the use of quality improve-
ment methods and by providing individual 
feedback to frontline clinicians (28). 

The study does, however, have some lim-
itations. This was a retrospective study so it 
could only identify potential associations. 
Larger and more longitudinal data are need-
ed to provide an assessment of quality indi-
cators and outcomes of pre-hospital care. 

Conclusion

Emergency medical services provide a more 
accurate diagnosis and treatment approach 
to patients with AMI before hospitalization 
in an acute coronary unit compared to fam-
ily medicine services. Top priority in pri-
mary care should be given to patients with 
chest pain in whom acute myocardial in-
farction is suspected. The severity of symp-
toms affects the patient’s decision to seek 
help in a timely manner and to choose the 
facility of first medical contact. Continuing 
education of family practitioners in the field 
of acute myocardial infarction is required. 
Physicians should consider applying a vali-
dated clinical decision rule to predict coro-

nary heart disease as a cause of chest pain. 
Interventions to decrease delay must focus 
on improving public awareness of the symp-
toms of acute myocardial infarction and in-
creasing their knowledge of early response 
and treatment benefits. 

What is already known on this topic
In most patients with acute myocardial infarction, the domi-
nant symptom is chest pain that occurs mainly in the morning. 
Patients with symptoms of acute myocardial infarction seek 
help predominantly from an emergency medical service.

What this study adds
The severity of symptoms affects the patient’s decision to seek 
help in a timely manner and to choose the facility of first medi-
cal contact. This study has shown that patients with acute myo-
cardial infarction are twice as likely to seek help from an emer-
gency medical service than from a family medicine surgery. 
Emergency medical services provide more accurate diagnosis 
and treatment to patients with AMI. This study gives recom-
mendations for improving the work of all health care services 
responsible for the pre-hospital care of patients with acute myo-
cardial infarction.
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