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Abstract
Introduction: Out-of-hospital cardiac arrest (OHCA) represents a global public 
health issue with high mortality rates. Resuscitation outcomes depend on various 
factors that may differ across populations and regions.
Objective: To analyze the predictive factors of a successful return of spontaneous 
circulation (ROSC) in OHCA, considering the initiation of  bystander cardiopulmonary 
resuscitation (CPR) before the arrival of emergency medical services (EMS), initial 
cardiac arrest rhythm, and regional differences.
Methods: This prospective study included adult patients who experienced OHCA 
in the Republic of Croatia during 2024. Data were collected using the standardized 
Utstein template and included variables such as age, cause, location of the event, 
telephone-guided instructions, bystander CPR, initial rhythm, and signs of life 
at hospital handover. Data analysis was conducted using IBM SPSS Statistics 25,0. 
Categorical variables were analyzed using the χ² test, and binary logistic regression 
was applied to identify predictors of successful ROSC (p < 0.05).
Results: Bystander CPR before the arrival of emergency services resulted in 
successful ROSC in 33,2 % of cases. Regarding the initial rhythm, ventricular 
fibrillation was associated with the highest ROSC success rate of 34.6 %. Regional 
differences were also observed, with variations in success rates between urban and 
rural areas, including the City of Zagreb.
Conclusion: The importance of early bystander intervention and rapid defibrillation 
in improving OHCA outcomes has been confirmed. Ventricular fibrillation as the 
initial rhythm and regional disparities in emergency medical service access and 
infrastructure further influence the chances of successful ROSC, highlighting the 
need for targeted education and improved resource availability.
Key words: cardiopulmonary resuscitation; out-of-hospital cardiac arrest; predictive 
factors; spontaneous circulation

Sažetak
Uvod: Izvanbolnički srčani zastoj (engl. Out-of-hospital Cardiac Arrest, OHCA) 
predstavlja globalni javnozdravstveni problem s visokom stopom smrtnosti. 
Ishod reanimacije ovisi o različitim čimbenicima koji se mogu razlikovati među 
populacijama i regijama. Cilj je analizirati prediktivne čimbenike uspješnog 
povratka spontane cirkulacije (engl. Return of Spontaneous Circulation, ROSC) 

1 �Croatian Institute of Emergency 
Medicine, Zagreb, Croatia

2 �Catholic University of Croatia, 
Zagreb, Croatia

3 �University of Applied Health 
Sciences in Zagreb, Zagreb, Croatia

* Corresponding author:

Damir Važanić 
Croatian Institute of Emergency 
Medicine, Zagreb, Croatia 
Planinska 13, Zagreb, Croatia 
E-mail: damir.vazanic@unicath.hr

Važanić Damir  
ID: 0000-0003-2003-9909

Kurtović Biljana  
ID: 0000-0001-9669-9829

Matić Ivica  
ID: 0000-0003-4334-1158

Published under the Creative Commons  
Attribution 4.0 International License 

https://creativecommons.org/licenses/by/4.0

mailto:damir.vazanic@unicath.hr


103

Journal of the Croatian Society of Emergency Medicine � September 2025, Volume 1, Number 2, PP 79-154

Introduction
Out-of-Hospital Cardiac Arrest (OHCA) represents 
one of the primary challenges in global healthcare and 
is a significant cause of mortality worldwide. Despite 
substantial advancements in cardiopulmonary resuscitation 
(CPR) techniques and the widespread implementation of 
early defibrillation strategies, the survival rate of patients 
experiencing OHCA remains unsatisfactory (1). The global 
incidence of this condition is high, posing a serious health 
threat that necessitates continuous efforts to improve access 
to emergency medical services and public education.
Survival following OHCA varies significantly depending 
on geographic location, emergency medical service 
infrastructure, and the level of bystander education. 
Even in highly developed countries with well-equipped 
healthcare systems and extensive emergency service 
coverage, survival rates often remain below 10 % (2). 
These statistics not only highlight variability in clinical 
outcomes but also underscore the complexity of factors 
influencing resuscitation success. Key determinants include 
the availability and response time of emergency services, as 
well as the ability and willingness of bystanders to promptly 
and effectively perform CPR.
The outcomes of OHCA are also closely linked to 
sociodemographic and clinical characteristics of patients, 
including age, sex, pre-existing medical conditions, and 
specific circumstances such as the location and timing of 
cardiac arrest. Elderly patients or those with pre-existing 
cardiovascular diseases often have poorer prognoses 

(3). Additionally, socioeconomic factors, such as access 
to medical care and individual educational status, can 
significantly influence the likelihood and outcome of an 
intervention.

Out-of-hospital cardiac arrest has low 
survival rates worldwide, with early 
bystander action, fast emergency 

response, and initial rhythm crucial; 
return of spontaneous circulation 

predicts outcomes.

Return of Spontaneous Circulation (ROSC) is a key objective 
of emergency medical intervention following OHCA and is 
considered an essential indicator of resuscitation quality. 
Achieving ROSC is not only a critical step in stabilizing 
the patient but also a significant predictor of long-term 
survival and post-arrest quality of life (1). In the context of 
acute medical care, rapid and effective resuscitation leading 
to ROSC can substantially reduce in-hospital mortality and 
improve recovery outcomes.
Several key factors influence resuscitation outcomes and 
the likelihood of successful ROSC, including the initial 
cardiac arrest rhythm, patient age and sex, and the presence 
of bystanders capable of providing early resuscitation 
measures (4). Initial cardiac arrest rhythms such as 
ventricular fibrillation (VF) and pulseless ventricular 
tachycardia (VT) are associated with a higher likelihood 
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kod izvanbolničkog srčanog zastoja, uzimajući u obzir započinjanje oživljavanja od 
strane očevidaca prije dolaska hitne medicinske službe (HMS), početni ritam srčanog 
zastoja i regionalne razlike.
Metode i bolesnici: U ovo prospektivno istraživanje uključeni su punoljetni bolesnici 
koji su tijekom 2024. godine doživjeli OHCA na području Republike Hrvatske. Podaci 
su prikupljani standardiziranim Utstein obrascem i uključivali su varijable poput dobi, 
uzroka, mjesta događaja, telefonskih uputa, reanimacije od strane očevidaca, početnog 
ritma i znakova života pri predaji u bolnicu. Analiza podataka provedena je pomoću 
IBM SPSS Statistics 25,0. Kategorizirane varijable analizirane su pomoću χ² testa, a za 
identifikaciju prediktora uspješnog ROSC primijenjena je binarna logistička regresija 
(p < 0,05).
Rezultati: Kardiopulmonalna reanimacija započeta od strane očevidaca prije dolaska 
hitne medicinske službe rezultirala je uspješnim ROSC-om u 33,2 % slučajeva. Početni 
ritam ventrikulske fibrilacije povezan je s najvećom stopom uspješnosti ROSC-a od 34,6 
%. Uočene su i regionalne razlike, s varijacijama u stopama uspješnosti između urbanih 
i ruralnih područja, uključujući Grad Zagreb.
Zaključak: Potvrđena je važnost rane intervencije očevidaca i brze defibrilacije u 
poboljšanju ishoda OHCA. Ventrikulska fibrilacija kao početni ritam te regionalne razlike 
u dostupnosti i infrastrukturi HMS-a dodatno utječu na izglede za uspješan ROSC, 
naglašavajući potrebu za ciljanim obrazovanjem i unapređenjem resursa.
Ključne riječi: kardiopulmonalna reanimacija; izvanbolnički srčani zastoj; prediktivni 
čimbenici; spontana cirkulacija
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of successful ROSC due to their greater responsiveness to 
defibrillation. Conversely, asystole and pulseless electrical 
activity (PEA) often indicate poorer prognoses and require 
more complex and prolonged interventions to achieve 
ROSC (5).
The presence of bystanders plays a crucial role in OHCA 
outcomes, as they can initiate CPR and potentially use 
an Automated External Defibrillator (AED), significantly 
increasing survival chances (6). The application of an 
AED by bystanders before emergency services arrive is 
particularly critical in cases of VF and VT, where each 
minute without defibrillation decreases survival probability 
by 7 % to 10 % (7).
In Croatia, the organization of emergency medical services 
is structured at the county level through Emergency 
Medicine Institutes. The emergency medicine network 
regulates the number, composition, and types of teams 
operating in different regions to ensure nationwide 
coverage. This system ensures that at least one emergency 
team is available within a 25-kilometer radius. Overall, 
there are 709 Type 1 (T1) teams, 205 Type 2 (T2) teams, and 
31 standby teams across 21 county emergency institutes. A 
T1 team consists of a medical doctor, a nurse, and a driver, 
while a T2 team includes a specialized nurse or technician 
and a driver. Emergency services are organized through 
ambulance transport, with helicopter services available for 
secondary interventions on islands (8).

Emergency medical services in Croatia 
are organized by county, ensuring 

full coverage with T1 and T2 teams 
available within 25 km, including 

helicopter support for islands.

The aim of this study was to analyze predictive factors 
for successful return of spontaneous circulation in out-
of-hospital cardiac arrests, considering the initiation of 
bystander CPR before the arrival of emergency medical 
teams, the initial cardiac arrest rhythm, and regional 
differences.

Methods and patients
This prospective study included adult patients who 
experienced sudden cardiac arrest in out-of-hospital 
settings. Data were collected from January 1, 2024, to 
December 31, 2024. The study encompassed all adult 
patients who suffered sudden cardiac arrest in out-of-
hospital conditions within the territory of the Republic 
of Croatia.
For data collection, the standardized Utstein template was 
used, which is a mandatory part of medical documentation 
in out-of-hospital emergency medical services (according 
to Article 19, Annex 7 of the Regulation on Conditions, 
Organization, and Mode of Emergency Medicine 

Operations, Official Gazette 71/2016). The form was 
completed by emergency medical service personnel who 
had been previously trained in proper documentation 
procedures. Additionally, Emergency Medicine Institutes 
received written instructions to standardize data collection 
according to the recommendations of the International 
Liaison Committee on Resuscitation (ILCOR).
The collected data included general patient characteristics 
such as age, cause, and location of the event. Event and 
outcome-related data encompassed the provision of 
telephone CPR instructions, bystander CPR, initial cardiac 
arrest rhythm, and the presence of signs of life upon 
hospital admission.

Statistical Methods
Data were analyzed using the IBM SPSS Statistics software 
(version 25.0). Continuous variables (age) were assessed for 
normal distribution using the Kolmogorov-Smirnov test. 
The data were presented as means and standard deviations. 
Categorical variables were reported as absolute and relative 
frequencies. Differences between groups were analyzed 
using the χ² test for categorical variables.
Binary logistic regression was employed to model predictive 
variables associated with successful ROSC before hospital 
arrival. Statistical significance was set at p < 0.05

Table 1. Distribution of Participants by County

COUNTY N %

EM
ER

GE
N

CY
  I

N
ST

IT
U

TE

Bjelovar-Bilogora 156 2.0
Brod-Posavina	 251 3.3
Dubrovnik-Neretva 239 3.1
City of Zagreb 367 4.8
Istria 575 7.5
Karlovac 242 3.2
Koprivnica-Križevci 235 3.1
Krapina-Zagorje 319 4.2
Lika-Senj 177 2.3
Međimurje 163 2.1
Osijek-Baranja 484 6.3
Požega-Slavonia 102 1.3
Primorje-Gorski Kotar 846 11.1
Sisak-Moslavina 372 4.9
Split-Dalmatia 1133 14.8
Šibenik-Knin 275 3.6
Varaždin 229 3.0
Virovitica-Podravina 152 2.0
Vukovar-Srijem 320 4.2
Zadar 435 5.7
Zagreb County 567 7.4
Total 7640 100.0
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Results
Participants based on regional distribution
The local distribution of participants included in the study 
(N = 7.640) is presented in Table 1. The highest number of 
participants was recorded in Split-Dalmatia County, with 
1.133 (14.8 %), while the lowest number was observed in 
Požega-Slavonia County, with 102 (1.3 %).

Sociodemographic and clinical characteristics of 
participants
The study included 7.640 participants, with asystole being 
the predominant cardiac arrest rhythm (46.5 %). Medical 
causes accounted for the majority of cardiac arrests (72.0 
%). Signs of life during CPR were recorded in 10 % of 
participants, while at the time of hospitalization, this 
percentage dropped to 7.5 %, indicating a low survival 
rate to hospital admission. Most participants were male 
(64.9 %) with an average age of 70.77 years, which aligns 
with epidemiological data suggesting a higher prevalence 
of cardiovascular diseases among older men (Table 2).

Table 2. Sociodemographic and Clinical Characteristics
of Participants

Participant Characteristics N %

Cardiac Arrest Rhythm

Asystole 3552 46.5

Unknown 678 8.8

PEA 745 9.8

VF 512 6.7

VT 36 0.5

Cause of Cardiac Arrest

Asphyxia 256 3.4

Medical 5503 72.0

Other 1382 18.1

Overdose 43 0.6

Electric shock 4 0.1

Traumatic 351 4.6

Drowning 101 1.3

Signs of life during 
cardiopulmonary 
resuscitation

Yes 766 10.0

No 4946 64.7

Not recorded 1927 25.2

Signs of Life at Hospital 
Admission

Yes 570 7.5

No 5136 67.2

Not recorded 1933 25.3

Sex 
Male 4961 64.9

Female 2675 35.0

Age (mean; SD ) 70.77 26.39

Resuscitation depending on initiation of 
bystander CPR before Emergency Mecial Services 
(EMS) team arrival
Data on both the outcome and the initiation of bystander 
CPR were recorded for 4.315 participants. The results 
indicate a statistically significant association between 
initiated bystander resuscitation and the ROSC outcome 
(p < 0,001) (Table 3). Among participants who received 
bystander CPR, 33.2 % achieved successful ROSC, while 
19.5 % did not. In contrast, among those who did not 
receive bystander CPR, 44.4 % achieved ROSC, whereas 
55.9 % had a negaative outcome. Although the success 
rate of ROSC appears higher in the non-bystander CPR 
group, the significantly higher proportion of unsuccessful 
resuscitations in this group suggests that bystander CPR 
may play a critical role in reducing the total number of 
unsuccessful resuscitations. These findings highlight the 
importance of public education on basic life support (BLS) 
techniques to improve survival rates before emergency 
medical services (EMS) arrive.

Table 3. Outcome of Resuscitation Based on Initiated
Bystander CPR

ROSC *
Successful Unsuccessful p**

Bystander 
CPR 

N % N %
<0.001Yes 189 33.2 1004 19.5

No 253 44.4 2869 55.9
* ROSC - return of spontaneous circulatin 
   CPR - cardiopulmonary resuscitation
** value derived from the χ2 test 

Outcome of the resuscitation procedure 
depending on initial rhythm
Data on the outcome of the resuscitation procedure based 
on the initial rhythm was available for 5706 participants. 
The results show a statistically significant association 
between the initial rhythm of cardiac arrest and the 
outcome of ROSC (p < 0.001). The highest ROSC success 
rate was seen with ventricular fibrillation (VF) at 34.6 %. 
Patients with asystole, the most common initial rhythm, 
had a successful ROSC in only 18.6% of cases, while 53.1% 
of cases resulted in an unsuccessful resuscitation. Pulseless 
Electrical Activity (PEA) recorded 21.1 % successful and 
9.9 % unsuccessful ROSC (Table 4). The results confirm 
that the initial rhythm significantly influences the outcome 
of resuscitation, with VF having the best prognosis, while 
asystole and VT indicate lower chances for the return of 
spontaneous circulation.
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Table 4. Outcome of the Resuscitation Procedure
Depending on Initial Rhythm

ROSC *
Succesful Unsuccessful p**
N % N %

<0.001
Asystole 106 18.6 2727 53.1
PEA 120 21.1 509 9.9
VF 197 34.6 247 4.8
VT 15 2.6 16 0.3

*  ROSC - Return of Spontaneous Circulation
** value derived from the χ² test

Regional differences in ROSC outcomes
The results show a statistically significant difference in the 
outcome of ROSC among counties (p < 0.001) (Table 5), 
with the City of Zagreb recording the highest proportion of 
successful ROSCs (14.9 %), while the Split-Dalmatia County 
had the highest proportion of unsuccessful cases (15.1 %). 
Counties with higher percentages of successful ROSC include 
Istria (10.0 %) and Zagreb (6.0%), while lower percentages of 
successful cases were recorded in counties such as Virovitica-
Podravina (2.3 %) and Međimurje (1.9 %).

Table 5. Differences in ROSC Outcomes by County

ROSC *
Successful Unsuccessful
N % N % p**

Bjelovar-Bilogora 7 1.2 97 1.9

<0.001

Brod-Posavina 17 3.0 160 3.1
Dubrovnik-Neretva 11 1.9 167 3.3
City of Zagreb 85 14.9 177 3.4
Istria 57 10.0 437 8.5
Karlovac 18 3.2 180 3.5
Koprivnica-Križevci 16 2.8 203 4.0
Krapina-Zagorje 27 4.7 178 3.5
Lika-Senj 12 2.1 153 3.0
Međimurje 11 1.9 138 2.7
Osijek-Baranja 35 6.1 326 6.3
Požega-Slavonia 21 3.7 68 1.3
Primorje-Gorski Kotar 39 6.8 438 8.5
Sisak-Moslavina 24 4.2 310 6.0
Split-Dalmatia 46 8.1 777 15.1
Šibenik-Knin 16 2.8 169 3.3
Varaždin 38 6.7 166 3.2
Virovitica-Podravina 13 2.3 106 2.1
Vukovar-Srijem 16 2.8 126 2.5
Zadar 27 4.7 296 5.8
Zagreb County 34 6.0 464 9.0

* ROSC - Return of Spontaneous Circulation
** χ²

Logistic regression analysis for predicting ROSC
Table 6 presents the results of logistic regression 
for predicting the likelihood of achieving return of 
spontaneous circulation (ROSC) by the time of hospital 
arrival. Among the predictors, age is negatively associated 
with the outcome, with the probability of ROSC decreasing 
as age increases [odds ratio (OR) = 0.989, p = 0.003]. 
Providing layperson CPR has a negative, but weak effect 
(OR = 0.768, p = 0.034), while providing professional CPR 
has a highly positive and significant effect (OR = 57 268, 
p < 0.001). The model explains 26,9 % of the variability in 
the outcome, highlighting the significance of the included 
predictors for predicting the outcome.

Table 6. Logistic Regression Results for ROSC

Predictor Odds Ratio 
[95% Confidence Interval (CI)] p

Age 0.989 
(0.982 - 0.996) 0.003

Bystander CPR 0.768 
(0.602 - 0.980) 0.034

Telephone 
instructions

0.745 
(0.525 - 1.056) 0.098

EMS CPR 57 268 
(30 266 - 108 361) < 0.001

Discussion
The results of this study provide a detailed insight into 
the factors that significantly affect the success of return of 
spontaneous circulation after out-of-hospital cardiac arrest 
in the Republic of Croatia. The analysis shown in Table 
3 highlights the significant role of layperson CPR before 
the arrival of professional medical services, with a ROSC 
success rate of 33,2 % compared to 19,5 % in cases where 
layperson CPR was not successfully performed. This data 
confirms the critical importance of early CPR intervention 
by bystanders, consistent with the findings of Bednarz et 
al., who concluded that timely CPR intervention generally 
improves outcomes for patients after OHCA (9). These 
findings align with the study by Tabata et al. in Japan, which 
found that layperson CPR training was associated with 
higher ROSC rates in patients with out-of-hospital cardiac 
arrest, pointing to the potential benefits of CPR training for 
non-healthcare professionals (10). Furthermore, research 
by Siman-Tov et al. in Israel also supports the notion 
that victims of out-of-hospital cardiac arrest who receive 
CPR with dispatcher assistance have higher ROSC rates 
and more frequent defibrillatory rhythms, indicating the 
universal value of early intervention in improving OHCA 
outcomes (11).
International studies also emphasize the importance 
of public education on CPR techniques and the use 
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of automated external defibrillators (AEDs). A study 
conducted by Leeb in New York (12) demonstrated that 
training civilians can significantly increase intervention 
success, similar to trends observed in our study. These data 
suggest that educational programs and policies promoting 
widespread CPR application are crucial for improving 
outcomes in OHCA patients, regardless of geographical 
location.
A more detailed analysis of the impact of the initial rhythm 
of cardiac arrest on ROSC outcomes, presented in Table 4, 
reveals that ventricular fibrillation (VF) has the highest 
ROSC success rate at 34.6 %. These results are consistent 
with the research by Kajino et al. (13), who highlighted that 
VF, due to its high sensitivity to defibrillation, offers better 
prognosis compared to other rhythms such as asystole 
or PEA, which require more complex and prolonged 
resuscitation procedures. Comparing our results to other 
relevant studies, such as the one by Wolbinski et al. (14), 
who also emphasized the advantage of VF over asystole 
and PEA in the context of out-of-hospital cardiac arrest, 
further supports global consistency in clinical outcomes 
related to initial rhythms. Additionally, the study by 
Meneya et al. (15) for the American Heart Association 
confirms similar trends, showing that patients with VF 
have a higher survival rate on hospital arrival compared to 
those with asystole, further supporting the need for prompt 
and efficient defibrillation as a key element in resuscitation 
efforts. According to a study by Bergman et al. (16), VF 
was identified as the most important predictive factor 
for successful ROSC and long-term survival following 
cardiac arrest, which matches our results and highlights 
the importance of continuous monitoring and education 
in AED use in public spaces.
Regional variations in ROSC outcomes, documented in 
Table 5, show significant differences within the country, 
with particularly high success rates recorded in the City of 
Zagreb (14.9 %). This result may reflect differences in the 
availability of resources, expertise, and emergency medical 
service equipment, suggesting the need to strengthen the 
healthcare system, especially in counties with lower success 
rates. Potential solutions include improving education for 
emergency medical personnel, increasing the availability 
and quality of medical equipment, and enhancing public 
awareness and education on CPR and AED use.

Regional variations in ROSC outcomes 
in Croatia show higher success in 

urban areas like Zagreb, highlighting 
the need for better resources and 
training in less equipped regions.

These regional variations are not unique to Croatia. Similar 
results have been observed in studies from other countries. 
For example, a study from the United States showed that 

urban areas have better outcomes in OHCA cases compared 
to rural areas, attributed to better access and quicker 
emergency service interventions (17). In Scandinavia, 
research conducted in Sweden highlighted that integrated 
emergency services in larger cities like Stockholm achieve 
higher successful ROSC rates due to efficient protocols and 
widespread use of AEDs (18). A study from South Korea 
highlighted that ongoing public education efforts regarding 
CPR significantly increase the chances of a successful 
ROSC, particularly in areas where there previously was low 
awareness of the importance of early intervention (19). 
Logistic regression, shown in Table 6, identifies older age 
as a factor negatively correlated with ROSC outcomes, 
implying that each additional year of age reduces the 
chances of successful ROSC (OR = 0.989; p = 0.003). This 
aligns with widely accepted scientific knowledge confirming 
that older patients, due to the presence of comorbidities 
and reduced physiological capacity, often have poorer 
outcomes after OHCA (20). This correlation between 
older age and reduced chances for ROSC has also been 
documented in several international studies. For instance, 
research conducted in Poland by Lewandowski et al. also 
demonstrated that as age increases, the likelihood of return 
of spontaneous circulation decreases, with a particularly 
significant drop among individuals over 75 years of age 
(21). Similarly, some studies highlight that there may be 
resistance to providing maximally aggressive treatment to 
all patients due to concerns about creating a larger number 
of survivors with poor functional outcomes (3, 22). These 
attitudes underline the need to develop specific strategies 
for managing cardiac arrest in older patients, including 
rapid diagnosis and tailored resuscitation that takess their 
special needs and limitations into account.
These international findings suggest that healthcare systems 
should consider adjusting their resuscitation protocols to 
improve outcomes for the older population, particularly 
by strengthening the capacity and education of healthcare 
providers for interventions tailored to age-specific risk 
factors and comorbidities. In an international context, the 
effectiveness of layperson CPR in Croatia is comparable 
to that observed in other European countries, where it 
is also recognized as a key factor in improving OHCA 
outcomes (23). For example, the document “Education, 
Implementation,  and Teams: 2020 International 
Consensus on Cardiopulmonary Resuscitation and 
Emergency Cardiovascular Care Science With Treatment 
Recommendations” suggests that implementing widely 
accessible layperson CPR education can significantly 
improve ROSC rates, confirming the importance of early 
intervention (24). Similar guidelines have been proposed 
by Ravindra et al., who note that strategies such as social 
media campaigns can improve awareness, knowledge, and 
skills related to CPR (25). However, the regional differences 
present within the country point to the necessity of 
adapting and implementing locally oriented interventions 
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that consider the specific conditions, resources, and needs 
of individual regions. In this context, research from North 
America (26) has shown that regional protocols and 
specialized education can significantly improve responses 
to OHCA, especially in rural areas where response times 
are longer. These results point to the need for regionally 
tailored programs that could include mobile teams 
and trained volunteers to support standard emergency 
services. In analyzing the Swedish model, Strömsöe et al. 
conducted a study to describe the application of a CPR 
education program in Sweden over 25 years and link the 
data to changes in the percentage of OHCA patients who 
received CPR from bystanders. In Sweden, CPR education 
is conducted on a cascade principle: instructor-trainers 
train educators, who then train rescuers. 

Widespread layperson CPR education 
via regional programs like Sweden’s 
cascade training and North America’s 

local protocols can improve OHCA 
outcomes, especially in underserved 

areas, by increasing early intervention 
and reducing ROSC disparities.

Since 1989, 5.000 instructor-trainers have trained more 
than 50.000 educators, who have in turn trained nearly 2 
million of Sweden’s 9 million inhabitants in adult CPR. As 
a result, the number of layperson CPR attempts in OHCA 
in Sweden increased from 31 % in 1992 to 55 % in 2007, 
which could be applicable in the context of Croatia given 
the similar model of education. Such models, based on 
broad social cooperation and support, could be key to 
addressing regional disparities in OHCA outcomes.

Limitations of the study
Despite the use of a national data registry, there 
are limitations related to the potential variability in 
documentation and reporting of cases from different 
parts of the country, which may result in incomplete 
data on some OHCA cases. Furthermore, the availability 
of variables within the registry does not encompass all 
clinically relevant factors that could affect outcomes, 
potentially limiting the comprehensiveness of the analysis. 
Also, the study primarily relies on short-term outcomes 
after resuscitation, without considering long-term 
survival results and the quality of life of patients, which 
are key elements for a comprehensive evaluation of CPR 
intervention effectiveness.

Conclusion
The results of this study clearly demonstrate that early 
layperson intervention, the initial rhythm of cardiac arrest, 
and regional disparities are key factors influencing the 
outcome of return of spontaneous circulation following 

out-of-hospital cardiac arrests in Croatia. Timely initiation 
of layperson CPR before the arrival of emergency services 
significantly increases the chances of a successful ROSC, 
underscoring the critical importance of expanding CPR 
training among civilians. Furthermore, ventricular 
fibrillation as the initial rhythm notably improves the 
chances of successful resuscitation, highlighting the need 
for prompt defibrillation. Additionally, regional variations 
in infrastructure and access to emergency medical care 
reflect the variability in resuscitation outcomes, suggesting 
the need for the enhancement and adaptation of healthcare 
resources and strategies.
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