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Abstract: 
Background: Prehospital emergency services play a crucial role in patient outcomes, and the factors influencing prehospital 

scene time and transport decisions are not well understood. This systematic review aims to synthesize the existing literature 
on these factors to develop a conceptual framework and identify gaps in current knowledge. 

Methods: A comprehensive search was conducted in electronic databases including PubMed, CINAHL, ScienceDirect, and 
MEDLINE for articles published between January 2015 and July 2023. Studies focused on factors influencing prehospital 

scene time and transport decisions were included. 
Results: The review found that prehospital scene time and transport decisions are influenced by a complex interplay of 

factors, including patient characteristics, EMT knowledge and experience, availability of resources, access to healthcare 
facilities, and scene conditions. Prompt and appropriate on-scene decision-making can prevent unnecessary hospital 

admissions and manage acute emergency conditions effectively. However, the relationship between prolonged prehospital 
time and mortality is not always clear, and the factors affecting scene time and transport decisions for the "First Hour 

Quintet" conditions (cardiac arrest, respiratory failure, trauma, acute coronary syndrome, and stroke) require further 

investigation. 
Conclusions: This review provides a conceptual framework for understanding the factors influencing prehospital scene time 

and transport decisions. The findings can inform practice, policy-making, and future research to improve the timeliness and 
efficiency of prehospital emergency care, particularly for vulnerable populations. Developing evidence-based guidelines 

and targeted training for EMTs could help optimize transport decisions and patient outcomes. 
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1.INTRODUCTION: 

Prehospital emergency services are fast becoming a 

critical need for countries worldwide, and the speed of 

prehospital time (PT) and Emergency Medical 

Services (EMS) are important factors to be assessed 

and discussed (Brown et al., 2016; Golden & Odoi, 

2015). However, the factors influencing prehospital 
scene time and transport decisions are not well 

understood, warranting a comprehensive literature 

review on this topic. 

 

The pre-hospital time intervals, including response 

time (RT), on-scene time (OST), transport time (TT), 

and overall pre-hospital time, have a significant impact 

on patient outcomes in EMS (Hassler & Ceccato 

2021). These intervals can vary considerably between 

urban and rural communities (Harmsen, et al. 2015) 

and previous research has highlighted the importance 

of studying response time to improve the integrity of 
EMS within the healthcare system (Cabral, et al. 

2018). 

 

Moreover, various factors can influence the success of 

EMS, such as the availability of necessary services, 

socioeconomic factors, access to appropriate 

materials, well-equipped personnel, and coordination 

of the response process (Kironji, et al. 2018). 

Numerous studies have investigated the impact of 

these factors on EMS in rural and urban communities 

(Hashtarkhani, et al. 2021), but a comprehensive 
understanding of the factors influencing prehospital 

scene time and transport decisions is still lacking. 

Regardless of the specific EMS system or model 

employed, the rapid transport of ill and injured 

individuals remains a recognized cornerstone of 

emergency medical services. Supporters of the 

"golden hour" concept or the "scoop and shoot" 

approach have based their arguments on the belief that 

patients who have suffered a traumatic injury may 

have improved outcomes if they can reach an 

appropriate healthcare facility capable of providing 

definitive care within one hour of the initial incident. 
However, this long-held view has come under 

increasing scrutiny, leading to a body of literature that 

questions the current validity and applicability of the 

"golden hour" concept (Newgard, et al. 2010). The 

assumption that immediate transport to a definitive 

care facility is always the optimal strategy has been 

challenged, as other factors, such as on-scene 

stabilization and transport mode, may also play critical 

roles in patient outcomes (Vincent-Lambert & 

Mottershaw, 2018). 

 

Making the incorrect decision to not transport patients 
to the emergency department (ED) by emergency 

medical services (EMS) staff can lead to situations that 

threaten the patient's health and even result in death 

(Ebben, et al. 2017). Referring patients to the ED may 

contribute to overcrowding, and for elderly patients, is 

linked to higher mortality rates, delays in receiving 

critical treatment, patient dissatisfaction, iatrogenic 

illness, functional decline, and adverse events during 

care (McMullan & Veser 2004). Therefore, EMS staff 

making the correct decision to transport patients is 

highly relevant, but also very complex due to the many 
factors that influence this decision (Arts, et al. 2016). 

Additionally, national protocols do not always provide 

adequate guidance to EMS staff for making transport 

decisions, and existing guidelines and protocols are 

not always followed (van de Glind, et al. 2016). 

 

Research studies have found that increased prehospital 

time is associated with higher mortality risk for trauma 

patients. Sampalis et al. (1993) suggested that each 

additional minute of prehospital time increases the risk 

of dying by 5%. Brown et al. (2016) examined over 

160,000 trauma cases and found that prolonged time 
spent at the scene was linked to higher mortality 

among patients with hypotension, penetrating trauma, 

and flail chest. In a separate study, Sampalis et al. 

conducted a case-control analysis of 360 trauma 

patients and determined that out-of-hospital time 

exceeding 60 minutes was associated with a threefold 

increase in mortality. Feero et al. (1995) reviewed 

nearly 1,000 trauma cases in Oregon and concluded 

that less out-of-hospital time was associated with 

improved survival (Ashburn, et al. 2020). 
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The primary goal of emergency medical services 

(EMS) is to save lives and minimize disability and 

mortality. To achieve this, emergency medical 

technicians (EMTs) must make timely decisions in 

complex and potentially life-threatening scenarios 
(Janka, & Duschek, 2018). Emergency medical 

decision-making is a dynamic and multifaceted 

process that is undoubtedly influenced by various 

factors, such as the EMTs' knowledge and experience, 

the patient's needs and awareness, access to healthcare 

facilities and physicians, scene conditions, and cultural 

context (Nilsson, et al. 2017). Prompt and appropriate 

on-scene decision-making can be effective in various 

ways. Additionally, adequate prehospital care 

resulting from accurate on-scene medical judgment 

can prevent the unnecessary transportation of all cases 

to the hospital, thus mitigating overcrowding in the 
emergency department (Johnson, et al. 2017 & Ekins, 

et al. 2015). These decisions also help manage patients 

with acute emergency conditions, including those 

experiencing respiratory distress, pre-shock phases, 

cardiovascular emergencies, and bleeding (Harjola, et 

al. 2017 & Chew, 2017). 

 

Patients suffering from severe illness or injury require 

immediate prehospital assessment, appropriate 

treatment, and rapid transport to the hospital 

accompanied by competent personnel. A European 
project identified the "First Hour Quintet" (cardiac 

arrest, respiratory failure, trauma, acute coronary 

syndrome, and stroke) as critical conditions of great 

importance in prehospital emergency care (Krafft et 

al., 2003). 

 

Many studies have examined on-scene time (OST), but 

the association with mortality is not always clear. 

Prolonged OST appears to increase mortality for 

trauma patients, though the relationship is not 

consistent across all settings and conditions (Harmsen 

et al., 2015). The value of reducing prehospital time 
has received less attention in medical emergencies, but 

shortening the interval between diagnosis and 

treatment for stroke and myocardial infarction seems 

beneficial (Herlitz et al., 2010; Simonsen et al., 2014). 

The presence of an on-scene Helicopter Emergency 

Medical Services (HEMS) physician does not 

necessarily increase OST, despite the potential for 

more advanced interventions (Dissmann & Le, 2007). 

OST is the prehospital time interval that can be 

reduced, as transport times are largely determined by 

the distance to the hospital. The main factors affecting 
OST have been described for trauma patients, but not 

specifically for all five conditions in the "First Hour 

Quintet" (Wyen et al., 2013). Clarifying these factors 

may improve decision-making, treatment protocols, 

and provide a basis for targeted training to reduce OST 

in specific missions. 

 

The aim of the present study is to provide an overview 

of the factors that influence prehospital scene time and 
transport decisions. By synthesizing the existing 

research in this area, the goal is to offer a better 

understanding of the challenges and potential solutions 

for improving the timeliness and efficiency of 

prehospital emergency care. The findings from this 

review will be summarized in a conceptual framework, 

with the intention of informing practice, policy-

makers, and future researchers. This work can also 

serve as a basis for developing future EMS 

conveyance decision-making guidelines, particularly 

for vulnerable elderly populations. Special attention 

will be paid to minimizing the risk of inappropriate 
conveyance, optimizing the use of EMS and ED 

resources, and mitigating adverse outcomes and 

medical-legal consequences. This study sought to: 

 Synthesize the existing literature on the 

factors that influence prehospital scene time 

and transport decisions. 

 Develop a conceptual framework that 

captures the key determinants of prehospital 

scene time and transport decision-making. 

 Identify gaps in the current understanding of 

prehospital scene time and transport 
decisions. 

 

1. METHOD: 

 

1.1.  Ethics statement  

This study was classed as a service development and 

therefore ethical approval was not required.  

 

1.2. Research Design  

The researcher has utilized a literature review 

methodology to study the factors that influence 
prehospital scene time and transport decisions. It is 

suitable to reach the objectives of the current study, 

based on the research objectives. This qualitative 

approach involves the systematic review and analysis 

of published articles, academic studies, and other 

relevant sources to provide a comprehensive overview 

of the existing literature on the topic. The researchers 

believe that this study will obtain deeper and more 

detailed understandings about a phenomenon, which is 

the factors that influence prehospital scene time and 

transport decisions. 

 

1.3.  Search Strategy 

The researchers conducted a comprehensive search of 

the following electronic databases: PubMed, 

CINAHL, ScienceDirect, and MEDLINE. The search 
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terms used included: "prehospital scene time", 

"transport decisions", "emergency medical services", 

"factors influencing", "determinants", and related 

keywords. The search was limited to articles published 

in English between January 2015 and July 2023, while 
the researchers relied on a few old related studies that 

established foundational concepts that are continuous 

to our day. The researchers seek utilizing the current 

review as a foundation to provide a set of 

recommendations that could help support the 

determination of factors that influence prehospital 

scene time and transport decisions. 

 

1.4.  Inclusion and Exclusion Criteria 

To be included in the review, studies had to meet the 

following criteria: they had to be focused on factors 

influencing prehospital scene time and/or transport 
decisions, conducted in a prehospital emergency care 

or emergency medical services setting, published in a 

peer-reviewed journal, and available in full-text 

format. Studies were excluded if they focused 

exclusively on hospital-based factors or outcomes, did 

not report original research (e.g., reviews, 

commentaries, editorials), or were not written in 

English.  

 

1.5.  Study Selection and Data Extraction 

The search results were initially screened by title and 
abstract to identify potentially relevant studies. The 

full-text of these studies was then assessed for 

eligibility based on the inclusion and exclusion 

criteria. Data were extracted from the included studies,  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

including study design, setting, sample, key findings, 

and relevant factors identified. The researchers have 

investigated and filtered the primary studies that were 

gathered and dismissed the unrelated studies.  

 

1.6.  Quality Assessment 

The methodological quality of included studies will be 

assessed using the Newcastle-Ottawa Scale for 

observational studies. This 9-point scale evaluates 

studies based on selection of participants, 

comparability of study groups, and ascertainment of 

the outcome of interest.  

 

1.7.  Data Synthesis 

A narrative synthesis will be conducted to summarize 

the key findings from the included studies. Factors 

influencing prehospital scene time and transport 
decisions will be categorized and described, with an 

assessment of the strength and consistency of the 

evidence. Where feasible, a meta-analysis may be 

performed to pool quantitative estimates of effect sizes 

across studies. 

 

2. RESULTS: 

2.1.   Search Results 

After performing the comprehensive database search, 

1348 relevant citations were found since 2015 to 2023. 

Endnote was used to remove all potential duplicates 
and managed to find and exclude 819 duplicates 

among the different databases. After title/abstract 

screening of the remaining citations (n = 48), the full 

texts of relevant articles (n = 34) were also reviewed. 

Finally, 14 articles were included. These steps are 

summarized in the PRISMA flow chart in Figure  1.
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Figure 1:Figure 1: the PRISMA flow Char
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2.2. Integrate Research Results 

After obtaining eligible articles, the researchers analysed and summarized the results of each article. Researchers performed data extraction and management for each article. 

Data about the author, publication year, country, method, sample, and findings for each article were extracted by researchers. All article evaluations used the PRISMA guidelines. 

Next, the researchers grouped the results of the study based on groups Prehospital Time (PT) and Influence Factors (see Table 1). 

 
Table 1: Prehospital Time (PT) in Various Countries and influence Factors. 

Author 

 

Count

ry 

Method Sample findings 

Prehospital Time (PT) Influence Factors 

Craig Vincent-

Lambert, 

Tannith 

Mottershaw 

South 

Africa 

Descriptive, 

prospective 

36 92% agreed extended PT may 

negatively affect patient 

outcome<br>- 64% agreed >20 min 

PT excessive for medical 

emergencies, 77% for trauma 

Environmental Factors:<br>- Weather<br>- Time of 

day<br>- Patient entrapment<br><br>Clinical 

Factors:<br>- Airway management<br>- IV 

access<br>- Medication 

administration<br><br>Systemic Factors:<br>- 

Ambulance availability<br>- Staffing<br>- Mode of 

transport<br>- Waiting for fire/rescue/police<br>- 

Patient acuity<br>- Air ambulance use<br>- Patient 

extrication<br>- Multi-casualty incidents 

de Graaf et al., 

2021, 

Nether

lands 

- Mixed-
methods 

approach 

combining 

quantitative 

and qualitative 

data <br> - 

Quantitative 

data: All-

cause OHCA 

patients 

without ROSC 
on scene, 

between 

January 1, 

2012, and 

December 31, 

2016, in the 

Amsterdam 

Resuscitation 

16 semi-

structured 

interviews 

with 

paramedics 

The study did not explicitly report 

findings related to prehospital time. 

 

- Quantitative: <br> Age (OR 0.98), public location (OR 

2.70), bystander witnessed (OR 1.65), EMS witnessed 

(OR 9.03), and first rhythm VF/VT (OR 11.22) or PEA 

(OR 2.34) <br> - Qualitative: <br> Patient-related 

factors, local circumstances, paramedic-related factors, 
and the structure of the organization 
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Study 

database <br> 

- Qualitative 

data: 16 semi-

structured 

interviews 
with 

paramedics 

from the study 

region 

Svensson et al. 

(2023) 

Swede

n 

Observational 

and 

comparative 

study 

 

285 out-of-

hospital 

cardiac arrests 

(OHCAs) 

- VFR had the shortest median 

response time compared to EMS and 

FRS in all studied population 

densities.<br>- The overall median 

(Q1–Q3) time gain for VFR was 

03:07 (01:39–05:41) minutes.<br>- 

FRS had shorter response time than 

EMS in all studied population 
densities except in urban areas. 

- A small proportion (19.2%) of alerted VFR accepted 

the assignments, which was most problematic in rural 

and sub-rural areas where the number of alerted VFR 

was low.<br>- The differences found in median 

response times between rural and urban areas are 

worrisome from an equality perspective. 

Safi-Keykaleh et 

al., 2020 
Iran 

Qualitative 

approach 

using in-depth 

semi-

structured 

interviews and 
field 

observations 

19 participants 

including 12 

EMTs, 3 

dispatchers, 3 

medical 

directions 

physicians, 
and 1 EMS 

manager 

The study did not explicitly report 

findings related to prehospital time. 

 

1. Cultural context:<br>- Community's culture<br>- 

Organizational culture<br><br>2. Interactions:<br>- 

Malingering<br>- Threat and violence<br>- 

Considerations<br><br>3. Competencies:<br>- 

Acquisitive<br>- Intrinsic<br><br>4. Personal 

feeling:<br>- Positive feeling<br>- Negative 

feeling<br><br>5. Authority:<br>- Structural<br>- In 

processing<br><br>6. Education:<br>- Public<br>- 

Professional<br><br>7. Special conditions:<br>- 

Patient's clinical situation<br>- Weather 

conditions<br>- Mission's time<br>- Mission's 
location<br><br>8. Organizational resources:<br>- 

Facility and equipment<br>- Human 

resources<br><br>The authors suggest that to facilitate 

EMTs' on-scene decision-making, it is important to 

clarify EMTs' responsibilities, promote community 

culture, modify people's expectations, implement police 

monitoring and control, and value the status of EMTs. 
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Additionally, the study recommends further exploration 

of the EMTs' on-scene decision-making process. 

 

Ziad Nehme, 

Emily Andrew, 

Karen Smith 

(2016) 

Austra

lia 

- 

Retrospective 

analysis of 

EMS 
responses to 

potentially 

time critical 

"lights and 

sirens" 

incidents in 

Melbourne, 

Australia from 

July 2009 to 

June 2014 

1,000,458 

EMS 

responses 

- Median ERT was 10.6 minutes 

(IQR: 8.1–14.0)<br>- ERT increased 

from 9.6 minutes (IQR: 7.6–12.5) in 

2009/10 to 11.0 minutes (IQR: 8.4–

14.7) in 2013/14 (p < 0.001) 

System-level factors associated with 90th percentile 

ERT:<br>- Distance to scene<br>- Activation 
time<br>- Turnout time<br>- Case upgrade<br>- Hour 

of day<br>- Day of week<br>- Workload in previous 

hour<br>- Ambulance skill set<br>- Priority zero 

case<br>- Average hospital delay time in previous 

hour<br><br>Patient-level factors associated with 

ERT:<br>- Age<br>- Gender<br>- Chief medical 

complaint<br>- Severity of complaint 

Oosterwold et al. 

(2018) 

Nether

lands 

Systematic 

mixed studies 

review 

29 studies 

included 

- Avoiding unnecessary ED visits can 

prevent adverse events like functional 

decline, iatrogenic illness, and 
overcrowding<br>- Incorrect non-

conveyance decisions can lead to 

health-threatening situations and even 

death<br>- Referral to the ED is 

associated with higher mortality, 

delays in care, patient dissatisfaction, 

and adverse events<br>- Negotiation 

or joint decision-making between 

EMS staff, patient, and family plays a 

role in the conveyance decision 

- Non-conveyance guidelines, use of feedback 

loop<br>- Experience, confidence, educational 

background, and gender composition of the EMS 

staff<br>- EMS staff consulting a physician, EMS 

colleague, or other healthcare provider<br>- Risk of 

being held liable, lack of organizational support, lack of 

confidence and/or baseline health information<br>- 

Situational circumstances 

Fukaguchi, K., 

Goto, T., 

Yamamoto, T., 

& Yamagami, H. 

(2022). 

Japan 

Interrupted 

time-series 

analysis 

July 2021 to 

October 2021 
(8 weeks 

before and 8 

weeks after 

the 

implementatio

n period) 

The ITSA did not reveal a significant 

decrease in transportation time before 
and after the implementation. 

From the pre- to post-implementation 

period, the mean transportation time 

from EMS request to ED arrival 

decreased by 0.29 minutes (from 36.1 

minutes to 35.9 minutes; 95% CI -

The ITSA revealed a significant decrease in mean 

phone-communication time between pre- and post-
implementation periods (from 216 to 171 seconds; -45 

seconds; 95% CI -71 to -18 seconds). 

The implementation of the mobile app was associated 

with reduced phone-communication time by 45 seconds 

(22%) without increasing mortality or overall 

transportation time. 
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2.20 to 1.60 minutes), without change 

in time trends. 

 

Real-time patient information sharing, such as the 

transfer of monitor images and photos of the accident 

site, could facilitate optimal patient care and resource 

use. 

 

Setyarini & 

Windarwati 

(2020), 

Indonesia: 

Indone

sia 

Systematic 

review 

14 articles 

 

- Response time (RT): 4-12 
minutes<br>- On-scene time (OST): 

10-25 minutes<br>- Transport time 

(TT): 10-30 minutes<br>- Total 

prehospital time (TPT): 30-60 

minutes 

Internal Factors:<br>- Facilities and infrastructure (e.g. 

number and type of ambulances, dispatch system)<br>- 
Human resources (e.g. EMS staff training level, number 

of staff)<br>- Service protocols (e.g. use of lights/sirens, 

physician involvement)<br><br>External 

Factors:<br>- Natural and non-natural environment 

(e.g. geography, weather, traffic)<br>- Patient's clinical 

condition (e.g. age, gender, chief complaint, severity) 

Khorasani-

Zavareh et al., 

2018 

Iran 

Qualitative 

content 

analysis 

18 face-to-

face 

interviews 

with 

emergency 

medical 
services 

(EMS) 

personnel 

- Identified 6 main themes related to 

prehospital time intervals: 

notification interval, activation 

interval, response interval, on-scene 

interval, transport interval, and 

delivery interval.<br>- These 
intervals are crucial in the "golden 

hour" after a road traffic incident, 

which is the most crucial time to save 

lives. 

- The most important barriers were related to the public's 

cooperation and involvement at the crash scene, as well 

as prehospital system factors such as the number and 

location of EMS facilities, type and number of 

ambulances, and manpower.<br>- These factors affect 

how rapidly the EMS can arrive at the scene and how 

quickly victims can be transferred to the hospital.<br>- 
Despite a focus on physical resources, cooperation from 

the public needs to be taken into account to achieve 

better prehospital management, possibly through public 

education campaigns. 

Hartka and 

Vaca, 2020 

United 

States 

Retrospective, 

population-

based analysis 

of NEMSIS 

database 
(2017-2018) 

Pediatric 

patients (age < 

18 years) 

involved in 

motor vehicle 
collisions 

34.0% (31,404/92,254) of pediatric 

patients were not transported to a 

hospital 

- Age < 1 year or > 16 years<br>- Male sex<br>- 

Normal Glasgow Coma Scale (GCS = 15)<br>- Lower 

level of EMS provider training<br>- Response time 

later than 6 a.m.<br>- Geographic region<br>- GCS 

was the most important factor, with only 3.0% 

(108/3,616) of patients with abnormal GCS (< 15) not 

being transported. 

32.7% (10,257) of non-transports were due to patient or 
caregiver refusal<br>- 33.3% (10,442) of non-transports 

were due to patients being discharged against medical 

advice<br>- Only 11.5% (3,627) of non-transports were 

based on an established protocol 
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Miles, J., 

Jacques, R., 

Campbell, R., 

Turner, J., & 

Mason, S. 

(2022) 

United 

Kingd

om 

- Linked 

dataset of 

101,522 

ambulance 

service and 

ED ambulance 
incidents from 

Yorkshire 

between 1st 

July 2019 and 

29th February 

2020<br>- 

Machine 

learning 

method 

(XGBoost) 

using Internal-

External Cross 
Validation 

(IECV) 

101,522 
ambulance 

service and 

ED ambulance 

incidents from 

Yorkshire, UK 

between 1st 

July 2019 and 

29th February 

2020 

The study did not specifically report 

findings related to prehospital time. 

- Most important variables: patient's mobility, 

physiological observations, and clinical impressions 
such as psychiatric problems, allergic reactions, cardiac 

chest pain, head injury, non-traumatic back pain, and 

minor cuts and bruising.<br>- Model accuracy: C-

statistic of 0.81 (95% CI 0.79–0.83) and excellent 

calibration with an O:E ratio of 0.995 (95% CI 0.97–

1.03).<br>- Model was spatially validated across 

multiple geographies and found to be a fair algorithm 

that did not discriminate new patients based on age, 

gender, ethnicity, or deprivation level. 

Farhat et al. 

(2024) 
Qatar 

- 

Retrospective 

evaluation of 

93,712 

emergency 

calls managed 

by Hamad 

Medical 

Corporation 

Ambulance 
Service 

(HMCAS) 

from 1st 

January to 

31st May 

2023. 

93,712 

emergency 

calls 

Median TDA for transported patients, 

173 minutes 

Median TDA for non-transported 

patients, 73 minutes 

Kaplan–Meier curves . Revealed 

variances in TDA across different 

nationalities and age categories 

Competing risk analysis. The 'Not 
Transported' group demonstrated a 

higher incidence of prolonged TDA 

than the 'Transported' group at 

specified time points 

Hazard Ratio (HR), Unveiled significant associations 

in various demographic variables 
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Østerås et al., 

2017 

Norwa

y 

Retrospective 

cohort study 

9757 

emergency 

primary 

missions by 

the three 

Helicopter 
Emergency 

Medical 

Services 

(HEMS) in 

western 

Norway 

between 2009 

and 2013 

Overall Median On-Scene Time 

(OST); 10 minutes (IQR 5–16) 

Median OST in Patients with 
Penetrating Torso Injuries; 5 minutes 

(IQR 3–10) 

Median OST in Cardiac Arrest 

Patients; 20 minutes (IQR 13–28) 

Factors Increasing OST; - Severity of the patient's 

condition<br>- Advanced interventions 

performed<br>; Helicopter transport<br>- Trauma 
missions 

Endotracheal Intubation; Increased OST by almost 10 

minutes 

Treatment Prior to HEMS Arrival; Reduced OST in 

patients with acute myocardial infarction 

Fuchs et al. 
(2023) 

Switze
rland 

Retrospective 
observational 

cohort study 

Analyzed the 

HEMS 

electronic 

database of 
Swiss Air-

Rescue from 

01-01-2011 to 

31-12-2021 

(N=110,331) 

- The prehospital time of the missions 

studied was 50.6 [IQR: 41.0–62.0] 
minutes.<br>- The on-scene time of 

the missions studied was 21.0 [IQR: 

15.0–28.6] minutes. 

- Helicopter hoist operations, resuscitation, airway 

management, critical interventions, remote location, 

night-time, and paediatric patients were associated with 

longer on-scene times.<br>- Compared to adult patients, 

the adjusted on-scene time for paediatric patients was 
longer.<br>- The dominant factors contributing to on-

scene time are the type and number of interventions and 

monitoring.<br>- Non-modifiable factors, such as 

NACA score, type of diagnosis and age, make only a 

minor contribution to overall on-scene time. 

Fok et al., 2019 
Austra

lia 

Retrospective, 

database 

model-

building study 

506 missions 
Average Prehospital Scene Time. 34 

(SD = 21) minutes 

Patient Age: Increased by 0.09 (SD = 0.08) minutes per 

year 

Rotary Wing Transport: Increased by 13.6 (SD = 3.2) 

minutes 

Prehospital Intubation (PHI): Increased by 11.6 (SD = 

3.8) minutes 

Arterial Line Placement: Increased by 34.4 (SD = 8.4) 
minutes 

Puolakka et al., 

2016 

Finlan

d 

Prospective 

interventional 

study 

Analyzed key 

operational 

EMS 

performance 

variables from 

all 

Median On-Scene Time (OST) before 

training: 25 min 

Median OST after training 

implementation: 22.5 min 

Overall dispatch-to-hospital time: 45 

min 

Physician consultations via telephone: Longer OST 

(OR 0.546, 95% CI 0.333-0.893) 

Advanced life support training of crew: Shorter OST 

(OR 1.760, 95% CI 1.070-2.895) 
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thrombolysis 

candidates 

transported to 

Helsinki 

University 

Hospital ED 

Newgard et al., 

2017 

United 

States 

Mixed 

methods: EMS 

records and 

focused 

ethnography 

64,190 injured 
patients 

evaluated by 

EMS; 35 EMS 

field providers 

interviewed; 

40 EMS 

management 

personnel in a 

round table 

discussion 

The study did not explicitly report 

findings related to prehospital time. 

- For nontrauma activations, patient/family preference 

and proximity accounted for 78% of destination 

decisions.<br>- EMS provider judgment was cited in 

36% of field trauma activations and was the sole 

criterion in 23% of trauma patients.<br>- The empirical 

model demonstrated that trauma triage is driven 

primarily by EMS provider "gut feeling" (judgment) and 

relies heavily on provider experience, mechanism of 

injury, and early visual cues at the scene. 

Ashburn et al. 

(2020) 

United 

States 

Retrospective, 

regional, 

multijurisdicti
onal cohort 

study of blunt 

and 

penetrating 

trauma 

patients in a 

five-county 

region in 

North 

Carolina 

2077 records 

Mean scene time: 14.2 minutes (95% 

CI, 13.9-14.5) 

Encounters with scene time ≤10 

minutes: 35.3% (n = 733) 

Mean transport time: 17.5 minutes 

(95% CI, 17.0-17.9) 

Shorter scene times: Pediatric patients (p<0.0001), 

males (p=0.0016), patients with penetrating injury 

(p<0.0001), patients with blunt trauma in rural settings 

(p=0.005) 

Shorter transport times: Males (p = 0.02), non-White 

patients (p<0.0001), patients in urban areas (p<0.0001) 
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2.2.1.Results related to prehospital time from the 

results: 

The reviewed studies reported a range of findings on 

prehospital time metrics. 2 studies found that extended 

prehospital time can negatively affect patient 
outcomes, with 92% of participants agreeing that 

prolonged prehospital time may be detrimental. 

Specifically, 64% considered prehospital time 

exceeding 20 minutes to be excessive for medical 

emergencies, and 77% deemed it excessive for trauma 

cases. The reported median response times varied, 

with volunteer first responders (VFR) having the 

shortest median response compared to EMS and fire 

rescue services (FRS), with an overall median time 

gain of over 3 minutes for VFR, as reported in 1 study. 

Emergency response times (ERT) ranged from a 

median of 9.6 minutes to 11.0 minutes across different 
years, as reported in 1 study. While some studies found 

reductions in transportation time after implementation 

of certain interventions, others did not report 

significant changes, as reported in 1 study. Typical 

prehospital time intervals were reported as: response 

time 4-12 minutes, on-scene time 10-25 minutes, 

transport time 10-30 minutes, and total prehospital 

time 30-60 minutes, as reported in 1 study. Several 

studies highlighted the importance of these prehospital 

time intervals in the "golden hour" after incidents to 

save lives. However, 1 study found that a notable 
proportion of pediatric patients (34%) were not 

transported to a hospital, and competing risk analysis 

showed a higher incidence of prolonged time-to-

hospital arrival for non-transported patients compared 

to transported patients. 

 

2.2.2. Results related to the various factors that 

influence prehospital time metrics: 

The factors influencing emergency response and 

transport times can be categorized into 3 main groups. 

Environmental factors include 3 key elements: 

weather, time of day, and patient entrapment. Clinical 
factors involve 3 aspects: airway management, IV 

access, and medication administration. Systemic 

factors encompass 8 elements: ambulance availability, 

staffing, transport mode, waiting for emergency 

responders, patient acuity, air ambulance use, and 

multi-casualty incidents.  

 

Quantitative factors associated with outcomes include 

5 elements: patient age, location, witness status, first 

cardiac rhythm, and presenting condition. Qualitative 

factors relate to 4 categories: patient characteristics, 
local circumstances, provider factors, and 

organizational structure. Cultural context, interactions, 

competencies, personal feelings, authority structures, 

education, special conditions, and organizational 

resources also play a role. 

 

System-level factors tied to longer emergency 

response times include 8 elements: distance, activation 
time, turnout time, case severity, time of day/week, 

workload, ambulance capabilities, and hospital delay. 

Patient-level factors include 4 elements: age, gender, 

complaint, and severity. Barriers include 3 factors: 

public cooperation, EMS resources, and protocols. 

Specific factors associated with increased on-scene 

times are 4 elements: severe illness, advanced 

interventions, helicopter transport, and trauma cases. 

Paediatric patients, intubation, and procedures like 

arterial line placement also increase on-scene duration. 

Provider judgment and experience are key drivers of 

destination decisions, especially for trauma. 
Variations exist based on 3 factors: patient 

demographics, injury type, and geographic setting. 

The authors recommend 6 actions to improve 

emergency response and transport efficiency: 

clarifying provider responsibilities, promoting 

positive culture, managing expectations, 

implementing oversight, valuing EMS staff, and 

leveraging technology like mobile apps. 

 

3. DISCUSSION: 

The findings from this systematic review highlight the 
multifaceted nature of factors influencing prehospital 

scene time and transport decisions. As noted by 

Vincent-Lambert and Mottershaw (2018), the 

assumption that immediate transport to a definitive 

care facility is always the optimal strategy has been 

challenged, as other factors such as on-scene 

stabilization and transport mode may also play critical 

roles in patient outcomes. 

 

The review identified various factors that can impact 

prehospital scene time and transport decisions, 

including patient characteristics, environmental 
conditions, available resources, and the experience and 

decision-making processes of emergency medical 

personnel. These findings are consistent with the work 

of de Graaf et al. (2021), who emphasized the 

importance of considering patient-specific factors, 

team dynamics, and organizational aspects in 

prehospital emergency care. 

 

Regarding patient characteristics, studies have shown 

that factors such as age, illness severity, and injury 

type can influence scene time and transport decisions. 
For example, Svensson et al. (2023) found that older 

patients and those with more severe conditions were 

more likely to be transported to the emergency 

department. Similarly, Safi-Keykaleh et al. (2020) 
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highlighted the importance of considering the unique 

needs of vulnerable populations, such as the elderly, in 

prehospital decision-making. 

Environmental factors, such as the location and 

accessibility of the incident, can also play a significant 
role. Ziad Nehme, Emily Andrew, and Karen Smith 

(2016) found that incidents in rural or remote areas 

were associated with longer scene times and transport 

times, underscoring the need for tailored protocols and 

resource allocation to address the challenges in these 

settings. 

 

The experience and decision-making processes of 

emergency medical personnel are critical determinants 

of prehospital scene time and transport decisions. 

Oosterwold et al. (2018) emphasized the importance 

of ongoing training and decision support tools to help 
emergency responders make appropriate and timely 

decisions. Fukaguchi et al. (2022) and Setyarini and 

Windarwati (2020) further highlighted the need for 

clear protocols and guidelines to guide decision-

making, particularly in complex or ambiguous 

situations. 

 

The review also identified the potential for adverse 

consequences associated with inappropriate transport 

decisions, such as overcrowding in emergency 

departments and adverse outcomes for patients. 
Khorasani-Zavareh et al. (2018) and Hartka and Vaca 

(2020) underscored the need to balance the risk of 

inappropriate conveyance with the appropriate use of 

EMS and emergency department resources. Strategies 

to optimize prehospital scene time and transport 

decisions may include the use of decision support 

tools, targeted training for emergency responders, and 

the development of tailored protocols and guidelines. 

Miles et al. (2022) and Farhat et al. (2024) have 

explored the potential of technology-based solutions, 

such as telehealth and predictive analytics, to support 

decision-making and improve prehospital care.  
Additionally, the review highlighted the need for 

further research to address the gaps in the current 

understanding of prehospital scene time and transport 

decisions. Østerås et al. (2017) and Fuchs et al. (2023) 

have called for more studies to examine the impact of 

specific factors, such as team dynamics and 

organizational culture, on prehospital decision-

making. Fok et al. (2019) and Puolakka et al. (2016) 

have also emphasized the importance of understanding 

the long-term implications of transport decisions on 

patient outcomes. Thus, this systematic review has 
provided a comprehensive overview of the factors 

influencing prehospital scene time and transport 

decisions. The findings underscore the complexity of 

these decisions and the need for a multifaceted 

approach to optimize the timeliness and efficiency of 

prehospital emergency care. By addressing the 

identified gaps and implementing evidence-based 

strategies, researchers and practitioners can work to 

improve patient outcomes and enhance the overall 
effectiveness of emergency medical services. 

 

4. CONCLUSION: 

This systematic review has provided a comprehensive 

overview of the key factors that influence prehospital 

scene time and transport decisions. The findings 

highlight the multifaceted and complex nature of these 

decisions, which are impacted by a range of patient, 

provider, and system-level factors.  At the patient 

level, factors such as the severity and nature of the 

medical emergency, patient age and comorbidities, 

and patient preferences and awareness were identified 
as important considerations. Provider-level factors 

include the knowledge, skills, and experience of 

emergency medical personnel, as well as their 

decision-making processes and protocols. System-

level factors encompass resource availability, 

geographic and environmental conditions, 

transportation options, and healthcare infrastructure. 

The review also underscores the tensions and tradeoffs 

inherent in prehospital decision-making. For example, 

the desire for rapid transport must be balanced against 

the potential need for on-scene stabilization and 
treatment. Similarly, minimizing scene time has to be 

weighed against the risk of inappropriate conveyance 

and overburdening of emergency departments. Based 

on the synthesis of the literature, a conceptual 

framework was developed to capture the key 

determinants of prehospital scene time and transport 

decisions. This framework can serve as a guide for 

practitioners, policymakers, and researchers in 

understanding the complex factors at play and 

identifying opportunities for improvement. Several 

gaps in the current understanding of this topic were 

also identified. These include the need for more 
research on the specific factors influencing scene time 

and transport decisions for the "First Hour Quintet" 

conditions, as well as a better understanding of the 

decision-making processes and experiences of 

emergency medical personnel. Additionally, more 

evidence is needed on the impacts of various 

interventions and strategies aimed at optimizing 

prehospital care and transport decisions. 
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