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Abstract 

Introduction Over the past three decades, more advanced pre-hospital systems have increasingly integrated 
physicians into targeted roles, forming interprofessional teams. These teams focus on providing early senior decision-
making and advanced interventions while also ensuring rapid transport to hospitals based on individual patient 
needs. This paper aims to evaluate the benefits of an inter-professional care model compared to a model where care 
is delivered solely by paramedics.

Methodology A meta-analysis and systematic review were conducted using the guidelines of PRISMA 2020. Articles 
were identified through a systematic search of three databases and snowballing references. A systematic review 
was conducted of articles that met the inclusion criteria, and a suitable subset was included in a meta-analysis. The 
survival and mortality outcomes from the studies were then pooled using the statistical software Review Manager 
(RevMan) Version 8.2.0.

Results Two thousand two hundred ninety-six articles were found from the online databases and 86 from other 
sources. However, only 23 articles met the inclusion criteria of our study. A pooled analysis of the outcomes reported 
in these studies indicated that the mortality risk was significantly reduced in patients who received pre-hospital care 
from interprofessional teams led by physicians compared with those who received care from paramedics alone (AOR 
0.80; 95% CI [0.68, 0.91] p = 0.001). The survival rate of critically ill or injured patients who received pre-hospital care 
from interprofessional teams led by physicians was increased compared to those who received care from paramedics 
alone (AOR 1.49; 95% CI [1.31, 1.69] P < 0.00001).

Conclusions The results of our analysis indicate that the targeted deployment of interprofessional teams led by phy-
sicians in the pre-hospital care of critically ill or injured patients improves patient outcomes.

Keywords Pre-hospital care, Out-of-hospital cardiac arrest, Trauma, Resuscitation, Pre-hospital emergency medicine, 
Pre-hospital physicians
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Introduction
Traditionally, the focus for managing critically ill or 
injured patients has been on the rapid transport of 
patients to hospitals to receive ‘definitive care’ delivered 
by interprofessional teams led by physicians. However, 
despite this model and significant improvements in in-
hospital survival rates for patients, the overall mortality 
rate due to trauma and critical illnesses, such as cardiac 
arrest, has changed little as the majority of deaths con-
tinue to occur before patients arrive at the hospital [1–
3]. Over the past three decades, advanced pre-hospital 
systems have increasingly integrated physicians to form 
specialized interprofessional teams. These teams focus 
on providing early advanced clinical decision-making 
and clinical interventions beyond the scope of paramedic 
practice while balancing the need for rapid transport to 
hospitals based on individual patient needs [4–7]. This 
paper evaluates the benefits of an inter-professional care 
model compared to a model where paramedics deliver 
care alone.

Methodology
This meta-analysis and systematic review were conducted 
using the guidelines of PRISMA 2020 (Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses) [8].

A literature search was conducted for all articles pub-
lished from 2010 to June 2024 from three databases 
(PubMed, Medline, and Scopus) based upon predefined 
search criteria (Supplemental Materials Appendix A). 
The strategy used the search string: (Pre-hospital OR 
pre-hospital OR immediate care) AND (Physician OR 
doctor OR clinician OR "Trauma specialist" OR "general 
practitioner" OR "Critical care specialist" OR "Emergency 
medicine specialist") AND ("Critical care" OR trauma OR 
unstable OR stabilization OR accident OR polytrauma 
OR stroke OR hemorrhage OR hypothermia OR "car-
diac arrest" OR MI) AND (survival OR mortality OR 
outcome). All reference lists of the included articles were 
manually reviewed to obtain any relevant articles missed 
by the initial database search. Experts within the field 
also identified further articles.

All articles were assessed per the predetermined PICO 
framework [9] eligibility criteria. If a study met the inclu-
sion criteria below, it was selected and used in the review:

1. Population-The study’s primary population was 
patients and physicians in pre-hospital care.

2. Intervention: The review included studies that evalu-
ated the impact of the physician-staffed immediate 
(pre-hospital) care team on patients’ clinical out-
comes.

3. Comparator: Care provided by paramedics or other 
non-physician EMS providers.

4. The primary outcomes of interest included the sur-
vival benefit to the patients via improved survival to 
hospital, survival to discharge, 30  day mortality, or 
one-year mortality.

5. The review also included only those studies pub-
lished in English between 2010 and July 2024.

Studies were excluded based on the following exclusion 
criteria:

1. Studies not published in the English language.
2. Inability to obtain the full text of the article.
3. Studies published before the year 2010.
4. Studies focused primarily on the mode of transport 

(e.g. ground versus helicopter) as opposed to the 
model of care delivered.

5. Studies designed as review articles, case reports, and 
editorials were also excluded from the review.

Study selection and data extraction
The authors conducted the study selection in different 
phases. The phases entailed the initial database search, 
removal of duplicate articles, screening abstracts and 
titles, and screening of available full texts. An author 
(ML) first screened the articles’ abstracts obtained for 
inclusion in the review after removing duplicates. If 
the study met the inclusion criteria, it was included in 
a shortlist; however, if the reviewer could not ascer-
tain its eligibility, they proceeded to obtain the full text 
for screening. After completing the shortlisting, two 
authors (ML, AA) independently reviewed all articles to 
assess them for inclusion and exclusion criteria and any 
disagreements were resolved through discussion. The 
senior author (MDC) reviewed all articles in the short-
list to confirm the appropriate inclusion and exclusion 
criteria application. One author (AA) then extracted all 
the relevant data from the included studies. The data 
extracted from each study included the author ID, the 
study design, the study setting, the type of intervention, 
the inclusion criteria, the sample size, the mean age, the 
male-to-female ratio, the injury severity score (ISS) and 
the reported outcomes (odds ratios). The summary of the 
included studies is reported in Table 1.

Statistical analysis
The statistical software RevMan Version 8.2.0 was used to 
perform a meta-analysis. The outcomes analyzed in the 
analysis included survival and mortality outcomes. Both 
outcomes were dichotomous; hence, the odd ratio was 
used in the pooled analysis. Forest plots were then used 
to present the results. A subgroup analysis according to 
the patient’s category was carried out to determine the 
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benefit accrued by different groups of patients. Our study 
used a 95% confidence interval (CI) for the meta-analysis, 
ensuring evaluation of the heterogeneity of the various 
studies using the  I2. A low heterogeneity was assigned 
for  I2 < 25%, moderate heterogeneity to  I2 = 25–50%, high 
heterogeneity to  I2 > 50%. A random effects model was 
selected for the meta-analysis, considering the expecta-
tions for high heterogeneity of the studies included.

Quality assessment
The Risk of Bias (ROB)−2 tool was used for the RCTs to 
analyze the risk of bias across the studies. The ROB-2 
assessment tool has five domains, i.e., randomization, 
deviations, results, and outcome (measurement and 
reporting). A domain is assigned ’low risk’ if the crite-
rion was met correctly, ’some concerns’ if the criterion 
was not addressed correctly, and’ High risk’ if there was 
no address to the specified criterion. The overall risk was 
assigned ’Low’ if all the domains had low risk, ’Some con-
cerns’ if some domains were assigned some concern, and 
’High’ if some domains had high risk. On the other hand, 
the Newcastle Ottawa Scale (NOS) was used in the meth-
odological quality assessment of observational studies. 
This scale assesses the quality of the studies using three 
domains: the comparability, selection of participants, 
and the reporting of the outcomes. The overall quality of 

the study is then given based on the number of stars the 
reviewers assign to each domain.

Results
Search results
Our online search yielded 2296 articles from online data-
bases and 86 from other sources. The initial duplication 
assessment led to the removal of 615 duplicates. The 
remaining 1769 publications were assessed based on title 
and abstract relevance, and 1601 articles were excluded 
based on their abstract and title irrelevance. One hun-
dred forty-eight articles were sought for retrieval and 
were retrieved and evaluated using the exclusion and 
inclusion criteria. After the assessment using our eligi-
bility criteria, we included only 23[7, 10–31] articles in 
the study and excluded 123 articles that did not meet our 
inclusion criteria. A PRISMA diagram summarizing the 
search strategy is outlined in Fig. 1.

Characteristics of the included studies
This review summarised data from 23 studies, among 
which 22 were observational and 1 was a RCT. The stud-
ies were conducted in various settings, including Japan, 
the Netherlands, England, Australia, Scotland, Den-
mark, France, and Wales. The studies included differ-
ent categories of patients needing pre-hospital care, 
such as those with traumatic injuries and those with 

Fig. 1 A PRISMA flow diagram summarising the search strategy
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out-of-hospital cardiac arrest. The study’s pooled sam-
ple size was 332,533 critically ill or injured patients. The 
characteristics of the included studies are presented in 
Table 1.

Characteristics of the comparator care
The care provided in the comparator "non-physician" 
arms of the studies was generally of a high level of care 
provided by highly educated clinicians (Supplemen-
tal Materials Appendix B). In 22 of the 23 studies, non-
physicians provided advanced life-support (ALS) in the 
comparator arms. Most countries staffed non-physician 
ambulances with emergency medical technicians (EMT) 
and ALS providers, most referred to as "Paramedics" or 
an equivalent translation. The ALS providers had uni-
versity bachelor’s degrees (2–4 years of education) in all 
countries except Denmark. In Denmark, the minimum 
training combined five years of pre-hospital clinical 
experience and two to three years of college education 
overall. Some countries also offered alternative paths to 
qualification via vocational training for long-experienced 
technicians.

Quality and risk of bias assessment
Due to some concerns under "Bias due to deviations 
from intended intervention" and "Bias in selection of the 
reported result," the included RCT had overall "Some 
concerns" as the risk of biased outcome (Fig. 2).

All the included non-RCT were found to have ’good’ 
methodological quality as evaluated by the Newcastle 
Ottawa Scale (Table 2).

Mortality outcomes
Nine studies reported mortality outcomes in both 
cohorts of patients. Adjusted odds ratios (AOR) were 
used to analyze the outcomes, and a pooled analysis of 
the outcomes showed that physician-led interprofes-
sional team care significantly reduced the mortality of 
injured patients compared to care from paramedics alone 
(AOR 0.80; 95% CI [0.68, 0.91] p = 0.001) (Fig. 3).

Survival outcomes
Fourteen studies reported survival outcomes. A pooled 
analysis of the results found that physician-led interpro-
fessional team care increased the survival of critically ill 
or injured patients compared to care from paramedics 
alone (AOR 1.49; 95% CI [1.31, 1.69] P < 0.00001). The 
outcomes had high heterogeneity  I2 = 73%. A subgroup 
analysis according to the category of patients indicated 
that both patients with OHCA and those with major 
trauma had a significant increase in their survival when 
they received physician-led interprofessional care com-
pared to when they received care from paramedics alone 
(AOR 1.52; 95% CI [1.31, 1.76] P < 0.00001) and (AOR 
1.39 95% CI [1.07, 1.81] P = 0.01) respectively (Fig. 4).

Discussion
Our study analyses outcomes from a pooled sample size 
of 332,726 critically ill or injured patients who received 
pre-hospital care and includes 15 new studies published 
since the most recent meta-analysis, including data 
up until 2017 [32]. Our study found that interprofes-
sional pre-hospital teams led by physicians significantly 
decreased in-hospital and 30 days mortality in critically 
ill or injured patients and increased the survival of major 
trauma patients. Similarly, a previous review by Knapp 
et al., 2019 found that the odds of mortality were reduced 
in severely injured patients who received pre-hospital 
care from teams including physicians compared to para-
medics alone [32]. Furthermore, in the analysis by Knapp 
et  al., when a subgroup analysis was done on the mor-
tality outcomes in studies published after 2005, it was 
found that the odds were significantly reduced compared 
to those published before 2005 [32]. Our findings dem-
onstrate that the inclusion of physicians in the provision 
of pre-hospital care may have evolved over the previous 
decade with a further reduction in mortality and the 
additional survival benefits for these patients, which was 
not addressed in these prior reviews.

In addition to the 2019 systematic review and meta-
analysis by Knapp et  al., there have been five other 
large systematic reviews and meta-analyses assessing 

Fig. 2 The risk of bias of the included RCT 
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outcomes of the role of physicians in pre-hospital care, 
three assessing intubation success rates [33–35] and 
two assessing outcomes from cardiac arrest [36, 37]. 
The meta-analyses assessing intubation success rates 
found that physicians had higher success rates and lower 

complication rates than paramedics in adult [33, 34] and 
pediatric [35] patients. Similarly, outcomes were better 
for pre-hospital patients experiencing either traumatic 
cardiac arrests [36] or medical cardiac arrest [37] when 
cared for by interprofessional teams led by physicians. 

Table 2 The Newcastle Ottawa Scale indicating the methodological quality of the included studies

Author ID Selection Comparability Reported outcomes AHRQ standard

Hepple et al.,  201911 3 2 3 Good

Lyons et al.,  20217 3 2 3 Good

Maddock et al.,  202012 3 2 2 Good

Yeguiayan et al.,  201113 4 2 3 Good

Fukuda et al.,  201814 3 2 2 Good

Goto et al.,  201915 3 2 3 Good

Den Hartog et al.,  201516 3 2 3 Good

Moors et al.,  201917 3 2 2 Good

Tsuboi et al.,  202218 3 2 3 Good

Hessefeldt et l.,  201320 3 2 3 Good

de Jongh et al.,  201219 3 2 3 Good

Hagihara et al.,  201421 3 2 3 Good

Bujak et al.,  202222 3 2 3 Good

Endo et al.,  202123 3 2 2 Good

Hamilton et al.,  201624 3 2 3 Good

Hatakeyama et al.,  202325 3 2 2 Good

Kato et al.,  201926 3 2 3 Good

Sato et al.,  201927 3 2 2 Good

Obara et al.,202328 3 2 3 Good

Endo et al.,  202029 3 2 3 Good

Hatakeyama et al.,  202130 3 2 3 Good

Pakkanen et al.,  201931 2 2 2 Good

Fig. 3 A forest plot showing the mortality outcomes in patients receiving physician-based care compared to standard care
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Our subgroup analysis indicated that patients with 
OHCA had better outcomes when they received pre-hos-
pital care from interprofessional teams led by physicians. 
This benefit is more prominent in patients presenting in 
a non-shockable rhythm, as many studies in our review 
failed to demonstrate an added advantage for patients 
presenting in a shockable rhythm. The impact of includ-
ing physicians in interprofessional pre-hospital teams has 
been assessed in two studies, which found 5.4 additional 
lives saved per 100 adult patients [38] and 2.5 additional 
lives per 100 pediatric patients [17].

It is essential to recognize that the care delivered to 
patients in the studies included in this review involving 

pre-hospital physicians was not delivered in isolation 
but in collaboration with paramedics and occasionally 
nurses in interprofessional teams [39]. In 2010, the World 
Health Organization highlighted the importance of inter-
professional teams in delivering high-quality health care 
[40]. Numerous studies have documented the benefits 
of interprofessional team care in critically ill patients in 
intensive care units, emergency departments, and oper-
ating theatres [41, 42]. Interprofessional healthcare teams 
not only benefit patients but have also been shown to 
improve the experience for healthcare providers and 
system-level outcomes for organizations [43]. Despite 
the well-documented benefits of interprofessional care 

Fig. 4 A forest plot showing the survival outcomes in patients receiving physician-based care compared to standard care
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and the specific evidence reported in our analysis dem-
onstrating the benefit of physician-led interprofessional 
pre-hospital teams, few emergency medical systems in 
North America have introduced such teams. Addition-
ally, this stands out as the only phase in the continuum of 
critical care medicine [44] that rarely incorporates inter-
professional practice. Our review’s findings highlight the 
need to consider further and address potential missed 
opportunities to improve patient outcomes through the 
targeted application of physician-led interprofessional 
teams in these pre-hospital systems.

Limitations of the current study
The current study aimed to summarise the contemporary 
literature on the benefits of care delivered by interprofes-
sional pre-hospital teams led by physicians on trauma 
and other critically ill or injured patients and, therefore, 
limited the search to articles published after 2010. As a 
result, the evidence was derived from a subset of the 
entire body of literature, going back to 1987. Secondly, 
most of the included articles only analyzed mortality and 
survival outcomes. However, best practice recommends 
evaluating interventions against the quintuple aims of 
healthcare [45, 46]. Currently, insufficient studies on the 
role of pre-hospital physicians consider outcomes such 
as provider satisfaction or economic benefits. Finally, 
because we limited the analysis to manuscripts published 
in English, there is the potential for selection bias and 
under-representing global perspectives. However, six of 
the ten countries represented in the analysis do not have 
English as their first language, suggesting a good breadth 
of global perspectives were included in the analysis.

Furthermore, the results were pooled from outcomes 
of mostly non-randomized studies, with only one RCT 
included. Thus, the quality of evidence provided by the 
included studies is of low quality, further limiting the 
conclusions that can be made from the provided evi-
dence. To generate high-quality evidence, ideally, large 
prospective RCTs would be undertaken. However, such 
trials are logistically challenging to conduct. Given the 
current body of evidence, many clinicians may not feel 
sufficient clinical equipoise exists to support ethical 
randomization in a trial. It may, therefore, be only fea-
sible to carry out non-randomized ’natural experiment’ 
studies and retrospective analyses. Consequently, we 
recommend that future studies optimize their methodo-
logical quality and broaden outcomes measured to gener-
ate higher-quality evidence.

Conclusions
Our metanalysis results indicate a significant improve-
ment in the mortality and survival of critically ill or injured 
patients who receive care from inter-professional teams 

led by physicians. Furthermore, a subgroup analysis 
based on the categories of critically ill or injured patients 
indicated that both patients with OHCA and those with 
major trauma had survival benefits when a physician was 
included in their pre-hospital care team. The findings of 
our review highlight the need to consider the targeted 
introduction of physician-led interprofessional teams in 
pre-hospital systems that lack them.
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