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Abstract 
Background: Out-of-hospital cardiac arrest (OHCA) is a major public health problem. This study aims to describe the international variations in the 

practices related to the initiation, termination, and refraining from resuscitation of adult patients ( 18 years) with a non-traumatic OHCA. 

Methods: An exploratory descriptive study was conducted using a cross-sectional online survey. The respondents were recruited using snowball 

sampling technique. Framework analysis was used to identify key themes in responses, with descriptive statistics summarising data trends. 

Results: The study collected responses from 59 countries. Our findings reveal that respondents from 59.3% of countries reported that they initiate 

resuscitation in all cases where the patients do not show obvious signs of irreversible death or do not have confirmed advance directives. Respon-

dents from 15.3% of countries reported that once started, prehospital resuscitation attempts are not terminated. Prehospitally respondents from 

20.3% of the countries reported that they rely exclusively on specific criteria to decide when to terminate resuscitation efforts while in 45.8%, these 

decisions are made at the discretion of the provider. Respondents from most countries (91.5%) reported that they refrain from resuscitation in the 

presence of obvious signs of irreversible death. Respondents from 57.6% of countries, reported that they refrained from resuscitation if the patient 

had a confirmed do-not-attempt-cardiopulmonaryresuscitation (DNACPR), while 15.3% mentioned staff safety as a reason to abstain from attempt-

ing resuscitation. 

Conclusion: This study reveals global variation in EMS resuscitation practices, reflecting disparities in resources, healthcare infrastructure, EMS 

system design, community acceptability given cultural and societal norms, and legislation. 
Introduction

North America (7.7%), and Asia (4.5%).2

Out-of-hospital cardiac arrest (OHCA) is a global public health con-

cern, affecting an estimated 3.8 million people annually.1 Despite 

efforts to improve outcomes, survival rates of hospital discharge 

remain low, averaging 9.9% worldwide between 2010 and 2019, with 

marked regional disparities: Oceania (16.2%), Europe (11.7%),
In 2017, survival rates for hospital discharge showed a 3.6-fold 

difference across 15 international registries.3 The variability in the 

survival rates probably cannot be attributed solely to the Utstein 

characteristics.4 The numerator and denominator of all estimates 

for EMS assessed and treated OHCA is inconsistent between reg-

istries which obviously may lead to differences in the reported out-

comes.4 Moreover, as previous studies have highlighted, many 

system-level, organisational, or contextual factors are not routinely 
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non-traumatic OHCA.

Methods

cross-sectional online survey.

ance (GRA). See the list of collaborative authors.

lish, French, and Portuguese.

and spread the survey link using a QR code.

measured or accounted for, yet likely influence survival.4–6 These 

may include differences in initiating, terminating, or refraining from 

resuscitation. Thus, this study aims to describe the international vari-

ations in the practices related to the initiation, termination, and 

refraining from resuscitation of adult patients ( 18 years) with a 

Study design 

This is an exploratory descriptive study that analysed data from a 

Study setting and population 

The study population included members of the European Prehospital 

Research Alliance (EUPHOREA), the International Liaison Commit-

tee of Resuscitation (ILCOR), the European Resuscitation Council 

(ERC), the National Association of EMS Physicians (NAEMSP), 

the African Federation for Emergency Medicine (AFEM), the Essen-

tial Emergency and Critical Care (EECC) Network, the European 

Association of EMS (EMS Europe), and the Global Resuscitation Alli-

Questionnaire 

The questionnaire was developed based on a review of published lit-

erature and feedback from members of the EUPHOREA (supple-

mentary file 1). The survey was designed following the CROSS 

checklist.7 

To counter response bias a rigorous questionnaire validation pro-

cess was undertaken. Eight prehospital experts from seven countries 

acting within the European Prehospital Research Alliance 

(EUPHOREA) participated in a pre-pilot test, identifying unclear or 

ambiguous questions, leading to revisions. A modified Delphi pro-

cess with a panel of ten national prehospital experts was conducted 

to reach a consensus on the survey’s readability.8 The final pilot test 

included 40 international participants recruited by snowball sampling. 

These responses were used to establish face and criterion validity.9 

The questionnaire was accessible through REDCap or SurveyXact. 

To minimize language bias the questionnaire was available in Eng-

Data collection 

The data collection was conducted from January 2023 to September 

2024. The respondents were recruited using snowball sampling of 

the membership of the collaborating organisations where all respon-

dents were encouraged to recruit others within and external to their 

organisation.10 Participants at the ERC Congress in Barcelona in 

November 2023 were similarly recruited and encouraged to access 
Data analysis 

REDCap data storage and SurveyXact were used to store data. 

Descriptive statistics served as the primary method for analysing 

and presenting the data obtained from the online survey. If there 

were contradictions between tick-box answers and written 

responses the written answers were favoured. The free-text 

responses were analysed using framework analysis. The frame-

work analysis consists of five stages: data familiarisation, frame-
been coded according to the framework analysis the results were

vey complied with all data safety regulations and was approved by

the Region of Southern Denmark (Ref. No. 21/23002).

the first to arrive at the emergency scene to provide first aid and care

In the framework analysis, three themes concerning the initiation of

resuscitation attempts were identified:

work identification, indexing, charting, and mapping and 

interpretation.11 

An inductive and deductive approach allowed various themes to 

emerge from participants’ narratives while drawing insights from 

the relevant literature.12 Through in-depth discussions, the authors 

critically reviewed the participants’ responses, reflected on outliers, 

and reached a consensus on recurring themes. Once all data had 

summarised into a thematic matrix. 

Ethical considerations 

The Danish Health and Medicines Agency (Ref. No. 3-3013-3088/1) 

and the Research Ethics Committee of the University of Southern 

Denmark (Ref. No. 23/35945) have approved this project. The Sur-

Results 

The characteristics of the participating countries 

The study collected 199 complete responses and 124 partial 

responses from 59 countries. The world map depicting the partic-

ipating countries is shown in Fig. 1. The snowball sampling 

method, while useful for reaching a wide audience does not allow 

the calculation of a response rate. The characteristics of the par-

ticipating countries are shown in supplementary file 2. In most 

countries, respondents reported that their EMS system has pre-

hospital physicians available on scene (78%) and/or available by 

phone (91.5%). In some countries, prehospital physicians are only 

available on scene and/or by phone in some parts of the country. 

For example Greenland, at most a nurse or an emergency medical 

technician (EMT) is available. In Uganda and Rwanda, a nurse is 

the most competent provider on scene. In Jordan, Qatar, Singa-

pore, the United Arab Emirates, and Taiwan, paramedics are the 

most competent providers at the scene. In countries, such as 

Sri Lanka and South Korea, EMTs or firefighters provide on-site 

care. 

Respondents from 5.1% of the countries (Greenland, Sierra 

Leone, and Uganda) reported that basic life support (BLS) is used, 

which involves responders providing basic emergency care. This 

approach is also common in much of South Korea, India, and parts 

of Africa and China. Prehospital Advanced Life Support (ALS) is 

more often seen in countries with high resources where highly 

trained personnel are available to provide a more comprehensive 

emergency response. In addition, respondents from just over half 

of the countries (61%) have a program for first responders who are 

to the patient. 

Initiation of resuscitation 

Initiation of resuscitation attempts for all patients 

Initiation of resuscitation attempts of all patients without obvious 

signs of irreversible death 

Initiation of resuscitation attempts of all patients without a con-

firmed advance directive
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Fig. 1 – World map of the participating countries. 
ations in different subpopulations and/or different geographical

Three themes concerning the practices regarding termination of

resuscitation were identified:

For details of the thematic matrix, see the supplementary file 3 

(Initiation of resuscitation). 

Respondents from more than half of the countries (59.3%) initiate 

resuscitation attempts for all patients without obvious signs of irre-

versible death or when a confirmed advance directive is not at hand. 

Respondents from almost a third of the countries (30.5%), including 

nine European countries, six Asian countries, and three African 

countries, only use obvious signs of irreversible death as a criterion 

for not initiating resuscitation. Kosovo, India, Rwanda, and Peru ini-

tiate resuscitation attempts for all patients in cardiac arrest by 

default. For the division into continents, see Table 1. 

Variations in the practice regarding prehospital initiation of resus-

citation within individual countries are listed in supplementary file 4. 

Respondents from nearly half of the countries (49.2%) describe vari-

areas. 

Termination of resuscitation 

No termination of resuscitation at scene 

Specific criteria/guidelines (e.g. time specific, guideline, 

DNACPR) 

Discretion of the care provider 

See the thematic matrix in supplementary file 5 (Termination of 

resuscitation). Respondents from 15.3% of the countries responded 

that they do not terminate prehospital resuscitation attempts. In con-
trast, 20.3% report that specific criteria are available to decide when 

to terminate resuscitation efforts. A larger proportion, 45.8%, report 

the use of the discretion of the provider for making these decisions. 

Additionally, respondents from 8.5% of countries apply a combina-

tion of both specific criteria and the discretion of the provider, 

depending on the qualifications and roles of the prehospital person-

nel involved. Respondents from North America and Oceania 

reported that they use specific criteria for termination of resuscitation. 

Respondents from New Zealand reported that paramedics or physi-

cians may remotely make this decision over the phone based on dis-

cretion. Respondents from South America, Europe, and Africa 

reported that they mainly use discretion. Respondents from 13.8% 

(Greece, Iceland, Ireland, and Italy) of the European countries 

reported that they, only use specific criteria. In Africa, respondents 

from one country out of six reported that they use specific criteria. 

In Asia, the respondents from 53.3% of the participating countries 

reported that they do not terminate resuscitation at the scene, 

26.7% use the discretion of the provider and 20% may terminate 

resuscitation attempts at the scene following specific criteria. 

Respondents indicated that in approximately 70% of the countries 

where specific criteria are used to terminate resuscitation, physicians 

are present on scene. In contrast, nearly 93% of the countries that 

rely on provider discretion for termination decisions have physicians 

on-site. The remaining responding countries using the discretion of 

the care provider have physicians available by phone, except in 

Uganda. For the reporting by continent, see Table 2. 

Variations in the practice of prehospital termination of resuscita-

tion within individual countries are outlined in supplementary file 6.
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Table 1 – Initiation of resuscitation. 

Initiation of resuscitation 

attempts of all patients without 

obvious signs of irreversible 

death n (%) 

Initiation of resuscitation 

attempts of all patients without a 

confirmed advance directive n (%) 

Initiation of resuscitation 

attempts for all patients n (%) 

Africa n =  6 1 (16 7) 5 (83 3) 2 (33 3) 

Asia n =  15 2 (13 3) 13 (86 7) 8 (53 3) 

0 (0) 1 (100) 1 (100)Central America 

n =  1  

Europe n =  29 1  (3  5) 28 (96 6) 17 (58 6) 

North America n =  6  0 (0) 6 (100) 6 (100) 

Oceania n =  2 0 (0) 2 (100) 2 (100) 

South America n =  3  1 (33 3) 2 (66 7) 2 (66 7) 

Table 2 – Termination of resuscitation. 

No termination of 

resuscitation at scene 

n (%) 

Specific criteria/guidelines (e.g. 

time specific, guideline, DNACPR) 

n (%) 

Discretion of the provider 

n (%) 

Africa n =  6 1 (16 7) 2 (33 3) 4 (66 7) 

Asia n =  15 8 (53 3) 3 (20) 4 (26 7) 

Central America n =  1 0 (0) 0 (0) 1 (100) 

Europe n =  29 0 (0) 7 (24 1) 22 (75 9) 

North America n =  6 0 (0) 1 (16 7) 6 (100) 

Oceania n =  2 0 (0) 2 (100) 1 (50) 

South America n =  3 0 (0) 0 (0) 2 (66 7) 
Refraining from resuscitation

Five themes concerning the practices of refraining from resuscitation

were identified:

from resuscitation if the patient had a confirmed DNACPR yet only

15.3% mentioned staff safety as a reason to abstain from attempting

Respondents from most countries (59.3%) report differences across 

specific subpopulations and/or geographical regions. 

Patients with obvious signs of irreversible death 

Patients with confirmed DNACPR 

Performing CPR would endanger the lives or safety of the EMS 

personnel 

Discretion of the care provider 

No refraining from resuscitation attempts in the prehospital set-

ting – all patients are uniformly resuscitated without exception. 

See the thematic matrix in supplementary file 7 (Refraining from 

resuscitation). Table 3 shows the practice regarding refraining from 

resuscitation in the different countries. Respondents from most coun-

tries (91.5%) reported that they refrain from resuscitation in the pres-

ence of obvious signs of irreversible death. Respondents from 

approximately 76% of the countries mention: livor mortis, rigor mortis, 

decomposition, injuries incompatible with life, and the patient being 

burned beyond recognition as obvious signs of irreversible death. 

Respondents from 57.6% of countries reported that they refrained 

resuscitation. For the division into countries, see supplementary file 8. 

Discussion 
ally valid or trustworthy, was inconsistently reported to influence ter-

This study reveals global variation in EMS practices regarding the ini-

tiation, termination, and refraining from resuscitation of OHCA. While 

some countries have prehospital physicians on scene, others rely on 

paramedics, nurses, firefighters, EMTs, or trained ambulance dri-

vers. BLS is more common in low- and middle-resource systems, 

whereas ALS is typically used in high-resource settings. Respon-

dents from most countries reported initiating resuscitation unless 

there were obvious signs of irreversible death or a confirmed 

advance directive, but approaches vary widely. In some regions, pro-

vider safety concerns also influence the decision to refrain from 

resuscitation. A confirmed advance directive, when considered leg-

mination decisions. 

Comparison with current studies 

Studies suggest that EMS-attempted resuscitation rates vary from 

40.1% to 66.9% of OHCAs across North America, Europe, and 

Oceania.13–15 These variations are attributed to differences in EMS 

systems, the use of advance directives, and regional cultural prac-

tices.13–15 Similarly, our observations reveal significant regional dif-

ferences in EMS practices, shaped by system structure, 

prehospital physician availability, and cultural or regulatory factors. 

While some countries attempt resuscitation universally, others apply 

specific criteria or rely on the care provider´s discretion. These 

results suggest that EMS practices vary due to resource availability, 

geographic constraints, and healthcare system development. Low-

resource settings, where only nurses or EMTs are available, face 

other challenges than high-resource settings with on-site or on-call 

physicians.
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Table 3 – Refraining from resuscitation. 

Patients with obvious 

signs of irreversible 

death 

n (%) 

Patients with 

confirmed 

DNACPR 

n (%) 

Performing CPR would 

endanger the lives or 

safety of the EMS 

personnel 

n (%) 

Discretion of 

the provider 

n (%) 

No refraining from 

resuscitation attempts in 

the prehospital setting – 

all patients are uniformly 

resuscitated without 

exception 

n (%) 

5 (83 3) 2 (66 7) 2 (66 7) 0 (0) 1 (16 7)Africa 

n =  6  

Asia n =  15  13 (86 7) 8 (53 3) 3 (20) 0 (0) 1 (6 7) 

Central 

America 

n =  1  

1 (100) 1 (100) 0 (0) 0 (0) 0 (0) 

28 (96 6) 17 (58 6) 3 (10 3) 0 (0) 1 (3 4)Europe 

n =  29  

North 

America 

n =  6  

6 (100) 6 (100) 0 (0) 0 (0) 0 (0) 

2 (100) 2 (100) 1 (50) 0 (0) 0 (0)Oceania 

n =  2  

South 

America 

n =  3  

2 (66 7) 2 (66 7) 0 (0) 2 (66 7) 0 (0) 
There are notable differences between countries that initiate 

resuscitation in all patients by default (e.g., India, Kosovo) and those 

that apply specific criteria, such as obvious signs of irreversible death 

or a confirmed advance directive. These variations may reflect how 

cultural, ethical, and legal conditions influence decisions on resusci-

tation initiation. In some countries, the concept of “advance direc-

tives” is less prevalent, leading to reliance on discretion by the 

prehospital care provider or the presence of obvious signs of irre-

versible death. 

The Pan Asian Resuscitation Outcomes Study (PAROS) 

reported that all OHCA cases were transported to the hospital, 

unless there were obvious signs of irreversible death, except in 

Malaysia, where the EMS practices termination of resuscitation in 

the field.16 This corresponds to our findings, where respondents from 

most Asian countries reported that they do not terminate resuscita-

tion at the scene. 

These observed differences may influence survival rates. Studies 

show that this variability is due to inconsistencies in the definition of 

the denominator in the calculation of survival rates.4–6 Our study con-

firms these variations, which could contribute to substantial global 

variability in reported outcomes following out-of-hospital cardiac 

arrest. This study highlights several options for defining a common 

denominator, such as standardising benchmarks and excluding futile 

cases. Another possible solution is to report survival rates per 

100,000 population instead of percentages, which could better stan-

dardise comparisons across populations. 

Adjusted for patient and cardiac arrest-related factors, the overall 

survival to discharge and the likelihood of favourable neurological 

outcomes are higher in cases where resuscitation was initiated by 

first responders, largely due to the earlier initiation of CPR.17 Our 

study shows that respondents from most countries in Europe and 

Oceania reported that they have established citizen first responder 

programs, whereas only a minority of countries in Asia and Africa 

have similar programs. This lack of early intervention may contribute 
ited access to professional EMS personnel, where empowering local

fully address. Such variations could impact the generalisability of the

to the lower survival rates observed in Asia. A respondent from Hong 

Kong also mentioned that the low rate of bystander-initiated CPR 

likely contributes to the limited chances of survival following OHCA. 

Civil first responder programs could be critical in countries with lim-

communities might improve survival outcomes. 

Limitations 

Reaching certain parts of the world has been particularly challenging. 

Regions such as South America, the Baltic countries, and Africa 

have been underrepresented, with the Western world showing the 

strongest participation. A previous survey indicated that only about 

9% of the African population had access to an EMS system in 

2012.18 This limited EMS infrastructure likely contributes to the low 

response rate from Africa. Current geopolitical tensions may also 

have influenced response rates. 

The objective was to obtain at least two responses from each 

country to ensure data reliability. However, for 15 countries this 

was not possible, which may impact the data quality for these 

locations. 

Some countries have diverse cultures and medical practices, 

which could lead to inconsistencies in the responses. Our results 

may be inaccurate in countries where the couple agencies that are 

described do not match the vast variation from other agencies across 

the country. This diversity may introduce variability the study may not 

findings. 

Global disparities and resource-driven adaptations in EMS 

organisations 

Geographical and subpopulation-specific practices significantly 

shape EMS organisations. About half of the countries reported regio-

nal or population-based differences in initiation and termination of 

resuscitation, often driven by EMS-system organisation, resource
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critical insights into how global EMS systems can be optimised to

enhance patient outcomes.

availability, rural–urban divides, or unequal healthcare access. In 

Uganda, the capital contains over half of the country’s healthcare 

facilities, while rural areas suffer from delayed EMS access due to 

poor infrastructure, especially in adverse weather. Similarly, Mexico 

reports stark urban–rural differences with urban areas staffed by 

paramedics and better healthcare facilities, while rural areas rely pri-

marily on volunteers and basic EMTs. In Thailand, the EMS system 

reflects geographical variations via categorisation into Advanced and 

Basic Units. Advanced teams, composed of doctors, nurses, and 

EMTs, cover urban areas, ensuring higher-level emergency care. 

In contrast, Basic units, consisting only of EMTs, have a more limited 

scope of practice. They cover rural and suburban areas, where 

access to advanced medical resources is inconsistent. 

Understanding local contexts is essential for tailoring Emergency 

Medical Services (EMS) strategies in rural or underserved areas, 

where limited resources necessitate alternative approaches com-

pared to urban centres with robust healthcare infrastructures. The 

European Resuscitation Council’s 2021 guidelines highlight the need 

for a list of essential resuscitation resources adapted to low-resource 

settings.19 The standard of care in high-resource environments is 

often unattainable in low-resource areas due to financial constraints, 

limited infrastructure, logistical challenges, and a shortage of quali-

fied personnel.20 Despite these realities, international progress in 

addressing resuscitation disparities has been slow.20 Acknowledging 

these differences could stimulate the development of localised 

guidelines and promote the involvement of representatives from 

low-resource settings in shaping global standards. Our findings sup-

port this by providing insight into systemic variability. ILCOR’s new 

concept of the Chainmail of Survival introduces a flexible framework 

for resuscitation systems, care, and research that can be adapted to 

low-resource settings. Its first consensus statement on low-resource 

resuscitation is a step forward.20 There are no universal solutions to 

improve OHCA survival; interventions should be adapted to local, 

regional, or even national practices. The insights offered in this study 

can inform guidelines that, may assist in ensuring broader access to 

quality resuscitation care. In addition, the World Health Organiza-

tion’s Acute Care Action Network (WHO ACAN) provides a platform 

for collaboration and knowledge sharing to strengthen emergency 

and acute care systems globally, particularly in low-resource set-

tings.21 By integrating the Chainmail of Survival framework with the 

principles promoted by WHO ACAN, there is an opportunity to 

enhance the development of context-appropriate strategies. WHO 

ACAN’s initiatives further align with efforts to create equitable access 

to life-saving interventions, supporting the global agenda for improv-

ing outcomes in acute care settings.21 

This study underscores the importance of cross-country compar-

isons and shared learning. By examining EMS variation, countries 

can identify modifiable targets for improvement. For instance, 

expanding first responder programs in regions with limited access 

to professional EMS personnel or remote physician decision-

making could lead to improved survival rates following OHCA. 

Understanding these variations and their underlying causes provides 

Conclusion 
nity norms, may ultimately enhance the effectiveness of EMS sys-

tems, and improve patient survival rates.
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This study reveals global variation in EMS resuscitation practices, 

reflecting disparities in resources, healthcare infrastructure, EMS 

system design, community acceptability given cultural and societal 

norms, and legislation. The findings emphasise the complexity and 

diversity of pre-hospital resuscitation worldwide, pointing to the need 

for tailored interventions. Efforts such as enhancing bystander and 

basic life support training and establishing clear, standardised guide-

lines for initiating and discontinuing resuscitation adapted to cul-

tural contexts could improve outcomes. Standardising these 

practices at the national or regional level, while respecting commu-
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