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Abstract
Many ST-segment elevation acute coronary syndrome (STEACS) patients fail to activate the Emergency Medical System 
(EMS), with possible dramatic consequences. Prior studies focusing on barriers to EMS activation included patients with 
any acute coronary syndrome (ACS) without representation of southern European populations. We aimed to investigate the 
barriers to EMS call for patients diagnosed for STEACS in Italy. A prospective, single-center, survey administered to all 
patients treated with primary percutaneous coronary intervention for STEACS in a tertiary hospital in northern Italy from 
01/06/2018 to 31/05/2020. The questionnaire was filled out by 293 patients. Of these, 191 (65.2%) activated the EMS after 
symptoms onset. The main reasons for failing to contact EMS were the perception that the symptoms were unrelated to 
an important health problem (45.5%) and that a private vehicle is faster than EMS to reach the hospital (34.7%). Patients 
who called a private doctor after symptoms onset did not call EMS more frequently than those who did not and 30% of the 
patients who did not call the EMS would still act in the same way if a new episode occurred. Previous history of cardiovas-
cular disease was the only predictor of EMS call. Information campaigns are urgently needed to increase EMS activation in 
case of suspected STEACS and should be primary focused on patients without cardiovascular history, on the misperception 
that a private vehicle is faster than EMS activation, and on the fact that cardiac arrest occurs early and may be prevented by 
EMS activation.
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Introduction

ST-segment acute coronary syndrome (STEACS) is a com-
mon and life-threatening condition. Its incidence ranges 
from 43 to 144 per 100.000 per year in Europe [1]. The 
most effective treatment is timely reperfusion by primary 
percutaneous coronary intervention (pPCI) [2, 3]. Both 
European and American guidelines recommend that patients 
with symptoms suspected for STEACS should promptly 
contact the Emergency Medical System (EMS) and wait to 
be transferred to the hospital by the EMS [4, 5]. This is of 
paramount importance considering that ventricular tachy-
cardia or ventricular fibrillation occur in about 10–20% of 
the patients suffering from acute myocardial ischemia [6–8] 
and that these malignant ventricular arrhythmias occur very 
early (< 1 h) after symptoms onset in 10% of the patients [9]. 
Ambulance system has a critical role in the early manage-
ment of STEACS patients and acts to enhance early initial 
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diagnosis, triage, and treatment. Activating EMS instead of 
going to the hospital by themselves has several beneficial 
effects.

Nevertheless, a large proportion of the patients with 
STEACS are still self-transporting themselves to the hospi-
tal, with important variations depending on the geographical 
area [10–21]. The increase in the proportion of patients acti-
vating the EMS has been modest over the last two decades 
[19]. Therefore, identify barriers to EMS call is crucial to 
organize awareness campaign aiming to increase the per-
centage of patients calling EMS in case of symptoms sus-
pected for STEACS.

However, the studies carried out so far included all the 
spectrum of patients with ACS, with or without ST eleva-
tion, but a difference in the percentage of patients calling 
EMS has been highlighted according to the different ACS 
type [10, 17]. Moreover, most studies have been conducted 
in the United States [15, 16], Australia [11, 17], Arabic [20] 
and eastern countries [14, 18], whilst, regarding Europe, 
only data from northern countries (Sweden [10, 13, 19, 21] 
and Ireland [12]) are available. This is potentially relevant, 
considering that barriers to EMS call have been demon-
strated to be affected by important socio-demographic and 
racial factors [22]. The aim of our study was to investigate 
the barriers to EMS call for patients diagnosed for STEACS 
in a population coming from southern Europe.

Methods

Study type and population

We conducted a prospective, single-center study, including 
all the patients treated with pPCI for a STEACS in a tertiary 
hospital in northern Italy (Fondazione IRCCS Policlinico 
San Matteo, Pavia, Italy) from June 1st, 2018 to May 31st, 
2020. All the patients transferred to the Cardiac Intensive 
Care Unit (CICU) after pPCI were asked to fill out a survey 
(Supplementary Appendix 1), which was divided in two 
parts. The first part concerned the socio-demographic char-
acteristics of the participants, his/her medical history, the 
type of symptoms and information regarding the situation 
when the symptoms occurred and if he/she called the EMS 
or has gone to the hospital with a private vehicle. We defined 
the time to first medical contact as the minutes from symp-
toms onset to the EMS call for those patients who called the 
EMS and the time from symptoms onset to hospital arrival 
for those who did not call EMS. The second part, dedicated 
only to the patients who did not call the EMS, concerned 
how the patients reached the hospital, the motivations for 
that choice and, if that situation occurred again, if his/her 
behavior would be different.

We excluded patients with out-of-hospital cardiac arrest 
(OHCA), as this event could lead unreliable questionnaire 
responses, those admitted to the general ICU because of a 
poor neurological status or clinical situation who required 
intubation, those who were unable to sign the informed con-
sent, those non-Italian speaking and those who refused to 
participate.

The study was designed within a broader initiative, the 
clinical governance program in patients with ACS, [23] a 
quality improvement initiative closely integrated with clini-
cal care which aims to promote quality measurement and 
improvement, better understanding of the disease process 
of care, scientific discovery, as so to ultimately improve the 
prognosis of patients with ACS. It was approved by the Eth-
ics Committee of the Fondazione IRCCS Policlinico San 
Matteo and all the patients provided informed consent for 
this specific study. 

Hospital and EMS setting

Fondazione IRCCS Policlinico San Matteo hospital is a 
major tertiary teaching center that offers percutaneous coro-
nary intervention-mediated reperfusion therapy 24 h per day 
for 7 days per week (hub center). It is the only hub center 
of the Province of Pavia (550.000 inhabitants in northern 
Italy), which is covered by the Emergency Medical System 
of the Lombardia Region (Agenzia Regionale Emergenza 
Urgenza—AREU), whose organization has been already 
described [26]. In case of suspected ACS, both the basic 
life support—defibrillation (BLS-D)-trained personnel and 
the advanced life support (ALS)-trained personnel, acquire 
a 12-lead electrocardiogram (ECG) which is sent instantly 
to the dispatch center. All the ECG acquired in the Province 
of Pavia deemed suspected for ACS by the physician of the 
dispatch center, are transmitted to the CICU of the Fon-
dazione IRCCS Policlinico San Matteo for consultation by 
the cardiologist. In case of confirmed STEACS, the patient 
is directly to the available catheterization laboratory at the 
nearest PCI-center.

Statistical analysis and sample size

Categorical variables are given as number (percentage) and 
were compared using the Chi-square test. Continuous vari-
ables were tested for normality with the D’Agostino-Pearson 
test. Normally distributed continuous variables are given 
as mean ± SD and were compared with the Student t test. 
Non-normally distributed continuous variables are given as 
median (95% confidence interval [CI]) and were compared 
with the Mann–Whitney test if independent or the Wilcoxon 
test in case of dependent variables. P value < 0.05 was con-
sidered significant. We performed a logistic regression anal-
ysis to identify predictors of EMS activation according to the 
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literature [10, 12, 13, 16, 20]. All data were anonymized and 
analyzed with MedCalc Version 19.6 (MedCalc Software 
bvba) and R version 4.0.4 (R foundation). The study was 
powered on the primary subgroup of interest, patients with 
STEACS who did not call EMS, assuming an appropriate-
ness of 43% in this patient population based on historical 
data. Using a normal approximation to the binomial distri-
bution for this proportion, a population of 276 patients with 
STEACS were needed to obtain a 95% CI between 38 and 
52% for appropriateness. Sample size was estimated using 
www. sample- size. net.

Results

The patients admitted to our hospital for STEACS during 
the study period were 545: 338 (62%) of them called the 
EMS and were transferred to our hospital (EMS-activation 
group), whilst the others went to the hospital by themselves 
(self-transportation group). Of these 252 were excluded (36 
with OHCA, 28 were not admitted to the CICU because of 
a poor neurological status or clinical situation who required 
intubation, 42 were unable to sign the informed consent, 31 
were non-Italian speaking and the other 115 refused to par-
ticipate). Among the 36 patients who experienced an out-of-
hospital cardiac arrest, 22 were witnessed by the EMS, with 
a median time from EMS call to cardiac arrest of 33 min 
[IQR, 28–48.5].

The questionnaire was filled out by 293 patients. Among 
those, 191 (65.2%) called the EMS after symptoms onset 
(Supplementary Fig. 1). The questionnaire was administered 
in median 1 day [IQR, 0–2] after the hospitalization.

Socio‑demographic characteristics and previous 
medical history

The majority of the participants were males (74%), mar-
ried (70.4%), with a high-school degree (38.4%) and with 
a median age of 62 years. No differences in sex, age, civil 
status and level of education were observed comparing the 
EMS-activation and the self-transportation groups. Hyper-
tension, familiar history of cardiovascular disease and smok-
ing were present in about half of the participants and the 
median number of risk factors for each subject was 2. How-
ever, the cardiovascular risk factors type, and number were 
similar between the two groups. A previous cardiovascular 
disease was reported by 20.3% of the patients and this per-
centage was higher in the EMS-activation group (Table 1). 
Most of the participants have no previous medical training 
(73.2%), 22.7% participated at least to a first aid course and 
4.2% were nurses or medical doctors, with no difference 
between the two groups. Chest pain as a possible symptom 
related to a cardiovascular attack was known by most of the 

respondents (89%), and left arm pain/shake by the half of 
them, whilst the other possible signs and symptoms were 
unknown to the majority of the participants. Comparing the 
two groups, only dyspnea has been more widely recognized 
as a possible cardiovascular symptom in the EMS-activation 
group.

Type of symptoms, the situation 
when the symptoms occurred and how the patients 
reached the hospital

The median time to first medical contact was 60 min, and 
it was significantly higher in the self-transportation group 
(Table 2). Regarding signs and symptoms experienced by the 
patients, chest pain was reported by 79.2% of the patients, 
sweating by 50.5%, chest pressure by 36%, left arm pain/
shake by 33.9%, whilst the other signs/symptoms were 
reported by less of one third. Comparing the two groups, 
only sweating and dizziness were reported significantly 
more in the EMS-activation group, whilst the other signs/
symptoms were similarly reported in the two groups. The 
episode was the first one in 76.2% of the respondents and 
the median visual analog scale (VAS) for pain was 8/10, 
without differences between the two groups. Most of the 
patients were at home when the symptoms occurred (83.4%) 
and another person was present in 81.8% of the cases (a 
relative in 67.8%). Once symptoms have begun, only 6.7% 
of the respondents called the EMS or went to the hospital as 
first move, whilst 93.3% first alerted someone else: a doc-
tor in 6.7% of the cases, with no differences between the 
two groups. Regarding the reasons for delaying the medical 
contact, the hope of either a spontaneous symptoms relief 
or a non-cardiac cause of symptoms were the most reported 
(61.6% and 37.9%, respectively), without any difference 
between the two groups.

Patients who did not call the EMS

Among the 102 patients in the self-transportation group, 
21.8% drove himself the car to the hospital, 2% used a taxi 
and 1% went by foot, whilst in 75.2% a relative or friend 
drove the car. The patients went to a spoke-center without 
PCI capability in 51% of the cases. Patients were prevented 
to call the EMS mainly because they thought that they did 
not have a major health problem (45.5%) or that the car 
would be faster than the ambulance (34.7%) or because 
they did not consider the possibility of calling EMS (11.9%). 
Other minor motivations were that he/she was already in 
the car (7.9%), the desire to choose the hospital (5%), the 
violation of privacy by ambulance sirens (2%), the desire 
not to disturb (3%) and previous negative experiences with 
EMS (1%). As many as 30% of the respondents answered 
that he/she would not call the EMS again in case of further 

http://www.sample-size.net
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episodes and the main reasons were that they think to be 
faster than EMS (57.1%) and to live close to the hospital 
(17.9%) (Table 3).

Predictors of calling the EMS

Only prior history of cardiovascular disease has been dem-
onstrated to be a predictor of calling the EMS in case of 
symptoms suspected for STEACS, whilst none of the other 
tested predictors resulted to be significant associated with 
EMS call. (Fig. 1 and Supplementary Table 1).

Discussion

We first explored barriers to EMS activation in patients with 
STEACS in a population coming from southern Europe. The 
study confirms that one third of patients did not activate 
the EMS and decided to go to the hospital by themselves. 
Patients’ and event’s characteristics seem to be similar com-
paring those who called the EMS and those who did not, 
pointing out the need of information campaign targeted to 
the whole population, especially to those without an history 
of cardiovascular disease. These campaigns should stress 
both the concept that the EMS is faster than private vehicles 

Table 1  Socio-demographic 
characteristics of the 
participants and their medical 
history in the overall population 
and comparison between the 
two groups

CV cardiovascular

Variable Overall EMS activation Self-transported p

Males, n (%) 211 (74) 139 (75.5) 72 (72.7) 0.60
Age, years [IQR] 62 [55–71] 62 [55–71] 61 [55–70] 0.47
Civil status, n (%) 0.51
Single 26 (8.9) 18 (9.6) 8 (7.8)
 Married 205 (70.4) 128 (68.4) 75 (73.5)
 Divorced 27 (9.3) 20 (10.7) 7 (6.9)
 Widowed 17 (5.8) 9 (4.8) 8 (7.8)
 Other 16 (5.5) 12 (6.4) 4 (3.9)

Level of education, n (%) 0.64
 Primary School 56 (19.2) 35 (18.5) 20 (19.8)
 Secondary School 97 (33.2) 59 (31.2) 37 (36.6)
 High-school 112 (38.4) 78 (41.3) 34 (33.7)
 Degree 27 (9.2) 17 (9) 10 (9.9)

CV risk factor, n (%)
 Diabetes mellitus 39 (14.7) 23 (13.5) 16 (17) 0.44
 Hypertension 124 (46.6) 73 (42.9) 50 (53.2) 0.11
 Dyslipidemia 37 (13.9) 25 (14.7) 12 (12.8) 0.66
 Familiar history 115 (43.2) 71 (41.8) 43 (45.7) 0.53
 Smoking 147 (55.3) 98 (57.6) 48 (51.1) 0.30

Number of CV risk factors 2 [1,2] 2 [1,2] 2 [1,2] 0.50
Previous CV disease, n (%) 59 (20.3) 45 (24.1) 14 (13.7) 0.04
Previous first aid teaching, n (%) 0.31
 No 213 (73.2) 138 (73.8) 73 (71.6)
 First aid only 66 (22.7) 42 (22.5) 24 (23.5)
 Nurse 6 (2.1) 5 (2.7) 1 (1)
 Medical Doctor 6 (2.1) 2 (1.1) 4 (3.9)

Signs/symptoms thought to be related to a CV attack, n (%)
 Chest pain 252 (89) 163 (88.1) 87 (90.6) 0.53
 Stomach Burning 37 (13.1) 25 (13.5) 12 (12.5) 0.81
 Left arm pain/shake 152 (53.7) 94 (50.8) 57 (59.4) 0.17
 Chest pressure 90 (31.8) 57 (30.8) 32 (33.3) 0.67
 Dyspnea 72 (25.4) 55 (29.7) 16 (16.7) 0.02
 Asthenia 42 (14.8) 27 (14.6) 15 (15.6) 0.82
 Sweating 64 (22.6) 46 (24.9) 18 (18.8) 0.25
 Nausea, vomiting 44 (15.5) 28 (15.1) 16 (16.7) 0.74
 Dizziness 22 (7.8) 17 (9.2) 5 (5.2) 0.24
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Table 2  Type of symptoms and information regarding the situation when the symptoms occurred in the overall population and comparison 
between the two groups

Variable Overall EMS activation Self-transported P

Time to first medical contact, mins [IQR] 60 [16–214] 35 [15–120] 180 [60–420]  < 0.001
Signs/symptoms experienced, n (%)
Chest pain 229 (79.2) 149 (79.7) 78 (78) 0.74
Stomach burning 41 (14.2) 26 (13.9) 14 (14) 0.98
 Left arm pain/shake 98 (33.9) 60 (32.1) 38 (38) 0.31
 Chest pressure 104 (36) 64 (34.2) 40 (40) 0.33
 Breathlessness 75 (26) 54 (28.9) 20 (20) 0.10
 Tiredness 68 (23.5) 40 (21.4) 27 (27) 0.28
 Sweating 146 (50.5) 105 (56.1) 40 (40)  < 0.01
 Nausea, vomiting 76 (26.3) 53 (28.3) 22 (22) 0.25
 Dizziness 36 (12.5) 28 (15) 7 (7) 0.049
 Right arm 14 (4.8) 8 (4.3) 6 (6) 0.52
 Back pain 15 (5.2) 5 (2.7) 7 (7) 0.08
 Teeth, jaw 12 (4.2) 8 (4.3) 7 (7) 0.32

Number typical symptoms, n (%) 1 [1,2] 1 [1,2] 1.5 [1,2] 0.21
Number atypical symptoms, n (%) 1 [1,2] 1 [1,2] 1 [0.5–2] 0.08
First time that patient suffered these symptoms, n (%) 221 (76.2) 138 (73.4) 81 (81) 0.15
VAS Pain, median [IQR] 8 [6–9] 8 [6–9] 8 [6–9] 0.17
Location, n (%) 0.40
 Home 242 (83.4) 153 (81.4) 87 (87)
 Work 17 (5.9) 11 (5.9) 6 (6)
 By relatives/friends 5 (1.7) 2 (1.1) 3 (3)
 Public place 9 (3.1) 8 (4.3) 1 (1)
 In a vehicle 7 (2.4) 6 (3.2) 1 (1)
 Sporting Place 6 (2.1) 5 (2.7) 1 (1)
 Other 4 (1.4) 3 (1.6) 1 (1)

Who was present when the patient had symptoms, n (%) 0.37
 None 52 (18.2) 32 (17.1) 20 (20.2)
 Relative 194 (67.8) 124 (66.3) 70 (70.7)
 Friend/Colleague 21 (7.3) 16 (8.6) 5 (5.1)
 Other 19 (6.6) 15 (8) 4 (4)

Who alerted first before call EMS or go to the hospital, n (%) 0.30
 None 19 (6.7) 13 (7) 6 (6.2)
 Relative 222 (78.4) 143 (76.9) 79 (81.4)
 Friend/colleague 23 (8.1) 19 (10.2) 4 (4.1)
 Doctor 19 (6.7) 11 (5.9) 8 (8.2)

Who decided for the need of advanced medical help, n (%) 0.64
 Patients himself 78 (27.7) 54 (29.3) 24 (24.5)
 Relative 165 (58.5) 105 (57.1) 60 (61.2)
 Friend/Colleague 15 (5.3) 11 (6) 4 (4.1)
 Doctor 24 (8.5) 14 (7.6) 10 (10.2)

Waited to ask for advanced medical help because, n (%)a

 Thought the pain would go away by itself 77 (61.6) 47 (63.5) 30 (58.8) 0.59
 Not want to disturb other people 12 (9.6) 8 (10.8) 4 (7.8) 0.58
 Thought they were not important symptoms 24 (19.2) 16 (21.6) 8 (15.7) 0.41
 Thought it was not a heart problem 47 (37.6) 24 (32.4) 23 (45.1) 0.15
 Symptoms were inconstant 21 (16.8) 13 (17.6) 8 (15.7) 0.78
 Previous negative experiences with hospitals 1 (0.8) 0 (0) 1 (2) 0.23
 Wish to consult with my General Practitioner first 5 (4) 3 (4.1) 2 (3.9) 0.97
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to direct the patient to the right hospital and the possible 
symptoms in case of heart attack, which seem to be the most 
neglected issues by patients who did not call the EMS. Two 
strengths of our paper are that, differently from prior studies, 

we focused on the barriers to EMS activation including only 
patients with STEACS and we considered a population com-
ing from a region not included in other studies.

EMS has consistently demonstrated to improve STEACS 
patients’ outcome [25, 26] through different actions: pre-
hospital diagnosis acquiring early electrocardiogram (ECG) 
[25]; directing patients immediately to a PCI-capable-hospi-
tal bypassing the emergency department and bringing them 
straight to the catheterization laboratory saving time [26]; 
starting pre-hospital treatment and solving quickly possible 
arrhythmic complications that could be lethal if occurred 
during non-EMS transport [27].

EMS activation and reasons for not calling

About two third of the STEACS patients who answered to 
our study decided to call the EMS. This percentage seems 
definitely higher compared to data coming from Arabic and 
Eastern countries, where it is around 1–23% [14, 18, 20], 
but also higher compared to recent northern European data 
[12, 13, 19], where this percentage range from 40% in Ire-
land in 2016 to 50% in Sweden in 2009. This result is par-
tially expected as our study focus exclusively on STEACS 
patients, whilst the previous evidence considered all ACS 
patients, and it has been demonstrated that STEACS com-
pared to other ACS is a predictor for EMS call [10, 14]. 
This was also evident in a study from Cartledge in Australia, 
where 54% of all ACS called the EMS compared to 69% in 
a sub-analysis of only STEACS patients [17]. We believe 
that this is a strength of our paper, as it provides a more 
accurate picture of patients with STEACS, whose outcome 
is more likely to be negatively affected by a missed or a 
delayed call to EMS than patients with NSTE-ACS and UA, 
usually presenting milder symptoms [2, 3]. Moreover, the 
time to first medical contact was significantly higher in the 
self-transportation group, posing them at higher risk of pre-
hospital complications and increasing the treatment delay.

Table 2  (continued)

Variable Overall EMS activation Self-transported P

 Fear 9 (7.2) 5 (6.8) 4 (7.8) 0.81
 Embarrassment 2 (1.6) 2 (2.7) 0 (0) 0.24

How reached the hospital, n (%)
 Calling EMS 189 (64.9) – –
 By private vehicle 102 (35.1) – –

Time from symptoms to EMS call/hospital arrival, n (%)
  > 1 h 113 (48.1) 65 (38.7) 48 (72.7)  < 0.001
  > 2 h 81 (34.5) 40 (23.8) 41 (62.1)  < 0.001

VAS visual analog scale
a Only in those who waited more than 30 min

Table 3  Information regarding how the patients has gone to the hos-
pital, the motivations for that choice and the behavior if that situation 
occur again in the self-transported group

Variable Overall

How reached the hospital, n (%)
Drove himself 22 (21.8)
Drove a relative/friend 76 (75.2)
 Taxi 2 (2)
 On foot 1 (1)

Why did not called the EMS?, n(%)
 Not thought about it 12 (11.9)

Thought not an important health problem 46 (45.5)
 Car is faster 35 (34.7)

Ambulance sirens violate my privacy 2 (2)
 Wanted to choose the hospital 5 (5)
 For negative experiences with personal or family/

friends'
1 (1)

 Not known what number to dial to call EMS 0 (0)
Was already in the car 8 (7.9)
Did not want to disturb 3 (3)
Did not think that the EMS could help 0 (0)
Other 4 (3.9)
Which hospital
 Hub-center 50 (49)
 Spoke-center 52 (51)

What would the patient do if it happens again
 Call EMS 69 (69.7)
 Again by private vehicle 30 (30.3)

Why again with a private vehicle
 Near to the hospital 5 (17.9)
 Faster the EMS 16 (57.1)

Other 7 (25)
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Analyzing the reasons for not calling EMS, most of the 
patients (45.5%) thought that the symptoms experienced 
were not related to an important health problem. This was 
one of the most reported reasons also in previous studies, 
both recent and less recent, coming from different part of 
the world [11–13, 15, 17, 18, 28]. One of the interesting 
elements highlighted in our study is that many patients did 
not know which could be the possible symptoms related to 
a heart attack. Whereas 90% of respondents knew that chest 
pain can be one of the possible symptoms, only 50% knew 
that a pain/shake in the left arm can be too, whilst a very 
low percentage of patients recognized the chest pressure, the 
stomach burning or the associated symptoms (i.e., dyspnea, 
asthenia, sweating, nausea, vomiting, dizziness) as possibly 
related to an acute heart disease. An information campaign 
focusing on which are the possible symptoms related to a 
heart attack can therefore probably increase the percentage 
of STEACS patients calling the EMS. Moreover, since it 
has been previously highlighted that patients recognizing 
their symptoms as possibly related to an heart problem seek 
care faster than the others [22, 29, 30], an under knowledge 
of possible heart attack symptoms surely delay the EMS 
calling.

The other relevant reason for not calling the EMS, 
reported by 34.7% of our respondents, is that the patients 
believed that a private vehicle is faster than EMS to reach the 
hospital. Also, this motivation was reported in the previous 
studies as much in the United States as in Asia, Australia and 
northern Europe [12, 13, 15, 17, 18]. This is one of the most 
important issues on which an informative campaign should 
focus on as about 10–20% of the treated STEACS can be 
complicated by an out-of-hospital cardiac arrest (OHCA) 
[6–8] and this is probably an underestimated value consider-
ing the incidence of OHCA worldwide, the vast majority of 

which are of medical etiology [31]. This is a critical point 
as going to the hospital with a private vehicle deprives the 
patient of the possibility of early treatment by EMS person-
nel, who can also solve quickly eventual arrhythmic com-
plications that could be lethal if occurred during non-EMS 
transport [27]. Moreover, 21.8% of the patients who did not 
call the EMS drove himself to the hospital, with possible 
dramatic consequences also for other road users in case 
of cardiac arrest during the trip. Importantly, the median 
time from EMS call to OHCA for those who experienced 
cardiac arrest witnessed by EMS was 33 min, highlighting 
the importance to promptly call EMS in case of symptoms 
suspected for STEACS. This is even more important con-
sidering that an early treatment of OHCA allow not only to 
increase the patients’ chance of survival, but also reduce 
the possibility of long-term neurologic consequences of the 
OHCA [32, 33]. Furthermore, about half of the patients went 
to an hospital without PCI capability, and this has led to an 
delay in reperfusion time with impact of infarct size and 
long-term outcome [34].

Predictors of EMS activation

Only to have a history of cardiovascular disease seems to be 
associated with EMS call rather than going to the hospital by 
themselves. Another point worth of discussion is that both 
the consultation of a private doctor as first action in case of 
symptoms and the indication to advanced health care by a 
doctor were not predictors of EMS call. This evidence is 
unfortunately not surprising, as it was already highlighted in 
previous studies [11, 12, 16], but it is surely alarming. ESC 
guidelines recommend the general practitioners, if contacted 
by a patient with symptoms suspected for STEACS, to alert 
the EMS as first task [5]. This seems not to be respected in 

Fig. 1  Forest plot of the predictors of going to the hospital by private transport not calling EMS
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our survey, increasing the risk for the patients and prevent-
ing both the early activation of the EMS system and the 
pre-hospital diagnosis, which is of paramount importance 
to reduce treatment delays and mortality [35, 36]. Informa-
tive campaign should also be addressed to medical doctors 
to emphasize the importance of the activation of the EMS 
in case of suspected STEACS.

Patients’ behavior in case of a new event

Another alarming finding which emerged from our study 
is that 30% of the patients who did not call the EMS would 
still act in the same way in case of recurrences because they 
believe that private vehicles are faster than EMS or because 
they live near a hospital. Although this kind of reply could 
be influenced by the short time between hospitalization 
and questionnaire administration, this stresses the need to 
aggressively inform the patients regarding the importance 
to early alert the EMS in case of a new episodes.

Limitations

The first limitation of our study is that there is a consistent 
percentage of patients admitted for STEACS who did not fill 
out the questionnaire. However, this is an issue common to 
many surveys and, moreover, the percentage of patients who 
did not call the EMS in those who filled out the questionnaire 
is similar to that of the whole population of patients admit-
ted for STEACS in the study period. A second limitation is 
that we excluded patients who were admitted to general ICU 
and those non-Italian speaking, therefore our results may 
not be the same in those populations. Moreover, our study 
is a single-center study conducted in a tertiary hospital in 
northern Italy. Therefore, our results may not be extrapo-
lated to other European regions or countries suggesting the 
need for multicenter studies on this topic involving different 
European countries. Another limitation is that the answers 
regarding the symptoms known to be related to a heart attack 
by the patient before the event could be influenced by the 
symptoms experienced by the patient during the event. The 
fourth limitation is that, regarding the time to first medical 
contact, we evaluated the time to EMS call and not to EMS 
arrival for the EMS-activation group. Moreover, the ques-
tionnaire was administered in median 1 day after the hospi-
talization and shorter or longer time from hospitalization to 
questionnaire administration could lead to slightly different 
results. Lastly, the study period includes the first 3 months 
of COVID-19 pandemic in Italy, during which a reduction 
in hospitalizations for myocardial infarction and an increase 
the late-presenting STEACS have been demonstrated [24, 
37, 38]. Although this may have affected the behavior of 
patients with STEACS in that period we believe, consider-
ing many aspects, that this has only marginally affected our 

results. Indeed, both the patients enrolled in that period and 
the pandemic weeks represents only about 15% of the whole 
population and of the period study, respectively; almost all 
the patients’ characteristics are similar before and during 
COVID (Supplementary Table 2); the focus of our study 
is not the rate of hospitalization and none of the respond-
ents indicated COVID-19 as a reason for delaying seeking 
advance medical help or not calling EMS.

Conclusions

We observed that a substantial percentage of patients with 
symptoms suspected for STEACS preferred private vehicle 
rather than activating the EMS. Our results highlight the 
need for information campaigns targeted to both the general 
population and medical doctors, stressing that EMS is faster 
than a private vehicle to direct the patient to the right hos-
pital and increasing the awareness of the people on the type 
of possible heart attack symptoms, which seem to be the 
most neglected issues by patients who did not call the EMS.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s11739- 021- 02894-7.
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