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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% C1 [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.
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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.
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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:

Studies not published in the English language.
Inability to obtain the full text of the article.

Studies published before the year 2010.

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.

B W e

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 I>. A low heterogeneity was assigned
for I> <25%, moderate heterogeneity to I*=25-50%, high
heterogeneity to I*>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, ie., 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
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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

‘ Identification of studies via other methods

Identification of studies via datab and regi:
) -
Records removed before
g screening:
g Records identified: Duplicate records removed Records identified 68:
& SICOP.US o ~ 1520) > (n =615) L Citation searching (n = 68)
= edline (n = 590) Records marked as ineligible
s PubMed (n = 186) by automation tools (n = 0)
= Records removed for other
reasons (n = 0)
— l
)
Records screened »| Records excluded**
(n=1681) (n=1601)
i v
Reports sought for retrieval »| Reports not retrieved Reports sought for retrieval .| Reports not retrieved
2| | (=280 "l n=0) (n=68) > (=0
£
: I I
7]
Reports assessed for eligibility Reports assessed for eligibility
(n=80) > (n=68) » Reports excluded:
Reports excluded: Study design (n = 56)
Study design (n = 33) Wrong outcome (n =7)
Wrong outcome (n = 28) Abstract only (n = 1)
—
v
3
3 Studies included in review
35 (n=23)
£

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).
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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 I>’=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

Rlsk of blas domalns

Study

D5 | Overal |
Garner et al., 2015. . @ . . @ @
Domains: Judgement

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.

- Some concerns

. Low

D5: Bias in selection of the reported result.

Fig. 2 The risk of bias of the included RCT
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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, 2019" 3 2 3 Good
Lyons et al, 20217 3 2 3 Good
Maddock et al,, 20202 3 2 2 Good
Yeguiayan et al, 2011"3 4 2 3 Good
Fukuda et al, 2018 3 2 2 Good
Gotoetal, 2019' 3 2 3 Good
Den Hartog et al, 2015'® 3 2 3 Good
Moors et al, 20197 3 2 2 Good
Tsuboi et al, 20228 3 2 3 Good
Hessefeldt et I, 2013%° 3 2 3 Good
de Jongh etal, 2012" 3 2 3 Good
Hagihara et al,, 20142 3 2 3 Good
Bujak et al, 2022% 3 2 3 Good
Endo et al, 20217 3 2 2 Good
Hamilton et al, 20162 3 2 3 Good
Hatakeyama et al, 20232 3 2 2 Good
Kato et al, 2019% 3 2 3 Good
Sato et al, 2019% 3 2 2 Good
Obara et al,2023%8 3 2 3 Good
Endo et al, 2020 3 2 3 Good
Hatakeyama et al, 2021°° 3 2 3 Good
Pakkanen et al,, 2019%! 2 2 2 Good
Odds ratio Odds ratio

Study or Subgroup log[OR] SE Weight IV, Random, 95% CI IV, Random, 95% CI

De Jongh et al., 2012 0 0.2606 6.1% 1.00 [0.60, 1.67]

Endo et al., 2020 -0.139  0.059 27.8% 0.87[0.78 , 0.98]

Endo et al., 2021 -0.1278 0.0615 27.3% 0.88[0.78, 0.99]

Garner et al., 2015 0.0488 0.2369 71% 1.05[0.66 , 1.67] ——

Hepple et al., 2019 0.131 0.3812 3.1% 1.14[0.54 , 2.41] —f—

Lyons et al., 2021 -0.462 0.2192 8.0% 0.63[0.41, 0.97] —a—

Maddock et al., 2020 -0.5798 0.2254 7.7% 0.56 [0.36, 0.87] —-—

Pakkanen et al 2019 -0.637  0.229 7.5% 0.53[0.34, 0.83] ——

Yeguiayan et al., 2011 -0.5978 0.2763 5.5% 0.55[0.32, 0.95] ——

Total 100.0% 0.80 [0.69, 0.91] ’

Test for overall effect: Z = 3.22 (P = 0.001) 001 01 ] 0 100

Test for subgroup differences: Not applicable Favours [Physician based] Favours [Standard care]

Heterogeneity: Tau? = 0.01; Chi? = 14.29, df = 8 (P = 0.07); 1> = 44%
Fig. 3 A forest plot showing the mortality outcomes in patients receiving physician-based care compared to standard care

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.
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Odds ratio Odds ratio

Study or Subgroup log[OR] SE Weight 1V, Random, 95% CI IV, Random, 95% CI

1.3.1 OHCA

Bujak et al., 2022 0.3577 0.2963 3.7% 1.43[0.80, 2.56] T—

Fukuda et al., 2018 0.6627 0.2672 4.3% 1.94[1.15, 3.28] ——

Goto et al., 2019 0.5128 0.026 13.7% 1.67 [1.59 , 1.76] "

Hagihara et al., 2014 0.2546 0.1099 10.1% 1.29[1.04, 1.60] -

Hamilton et al., 2016 0.1655 0.0644 12.3% 1.18 [1.04 , 1.34] -

Hatakeyama et al. 2021 0.512 0.116 9.8% 1.67 [1.33, 2.09] -

Hatekayama et al., 20232  0.4947 0.2423 4.9% 1.64 [1.02, 2.64] ——

Hatekayama et al., 2023*  0.1133 0.1846 6.7% 1.12[0.78 , 1.61] -

Kato et al., 2019 0.9439 0.3399 3.0% 2.57 [1.32, 5.00] —

Obara et al., 2023 0.3988 0.219 5.5% 1.49[0.97 , 2.29] F—

Sato et al., 2019 0.9555 0.3122 3.4% 2.60[1.41,4.79] —

Subtotal 77.2%  1.52[1.31,1.76] (]

Test for overall effect: Z = 5.49 (P < 0.00001)

Heterogeneity: Tau? = 0.03; Chi? = 37.58, df = 10 (P < 0.0001); I* = 73%

1.3.2 Trauma

Hartog et al., 2015 0.4061 0.1462 8.3% 1.50[1.13, 2.00] -

Hessefeldt et al., 2013 1.5892  0.677 0.9%  4.90[1.30, 18.47]

Moors et al., 2019 0.189  0.486 1.6% 1.21[0.47 , 3.13] ——

Tsuboi et al., 2024 0.2054 0.0727 11.9% 1.23[1.06, 1.42] -

Subtotal 22.8% 1.39 [1.07 , 1.81] ‘

Test for overall effect: Z =2.44 (P = 0.01)

Heterogeneity: Tau? = 0.03; Chi? = 5.44, df = 3 (P = 0.14); I? = 45%

Total 100.0% 1.49 [1.31, 1.69] ‘

Test for overall effect: Z = 6.00 (P < 0.00001) 001 on 1 10 100

Test for subgroup differences: Chiz = 0.34, df = 1 (P = 0.56), I? = 0%

Favours [Standard care] Favours [Physician based]

Heterogeneity: Tau? = 0.03; Chi? = 51.72, df = 14 (P < 0.00001); I>=73%

Footnotes
aNon-Shockable rhythm
bShockable rhythm

Fig. 4 A forest plot showing the survival outcomes in patients receiving physician-based care compared to standard care

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
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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
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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.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513049-024-01298-8.

Additional file1.
Additional file2.
Additional file3.

Acknowledgements
Not applicable

Author contributions

M.L. developed the research question and study protocol, completed the
initial literature search, article review, data extraction, and was a major
contributor in writing the manuscript. A.A.completed the article review, data
extraction, and statistical analysis and was a major contributor to writing

the manuscript. M.D.C.developed the research question and study protocol,
reviewed all short-listed articles, supervised and reviewed all steps in the
process and critically edited the manuscript. All authors read and approved
the final manuscript.

Funding

This project was partially funded by a medical student research grant from the
Rural Coordination Centre of BC (RCCbc) and UBC Student Summer Research
Grant.

Availability of data and materials
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Southern Medical Program, Faculty of Medicine, University of British Colum-
bia, 3333 University Way, Kelowna, BC V1V 1V7, Canada. “Rural Coordination
Centre of BC (RCChc), 1665 W Broadway Suite 620, Vancouver, BC V6J 1X1,
Canada. >Department of Critical Care Medicine, Faculty of Medicine, University
of British Columbia, Vancouver, Canada.

Received: 2 September 2024 Accepted: 21 November 2024
Published online: 06 January 2025


https://doi.org/10.1186/s13049-024-01298-8
https://doi.org/10.1186/s13049-024-01298-8

Lavery et al. Scand J Trauma Resusc Emerg Med

(2025) 33:1

References

1.

20.

Koh EY, Oyeniyi BT, Fox EE, Scerbo M, Tomasek JS, Wade CE, et al. Trends
in potentially preventable trauma deaths between 2005-2006 and
2012-2013. Am J Surg. 2019;218(3):501-6.

Kalkwarf KJ, Drake SA, Yang Y, Thetford C, Myers L, Brock M, et al. Bleeding
to death in a big city: an analysis of all trauma deaths from hemor-
rhage in a metropolitan area during 1 year. J Trauma Acute Care Surg.
2020;89(4):716-22.

Davis JS, Satahoo SS, Butler FK, Dermer H, Naranjo D, Julien K, et al. An
analysis of pre-hospital deaths: who can we save? J Trauma Acute Care
Surg. 2014;77(2):213-8.

Batker MT, Bakke SA, Christensen EF. A systematic review of controlled
studies: do physicians increase survival with pre-hospital treatment?
Scand J Trauma Resusc Emerg Med. 2009;17(1):12.

Den Hartog D, Romeo J, Ringburg AN, Verhofstad MHJ, Van Lieshout
EMM. Survival benefit of physician-staffed Helicopter Emergency
Medical Services (HEMS) assistance for severely injured patients. Injury.
2015;46(7):1281-6.

Risgaard B, Draegert C, Baekgaard JS, Steinmetz J, Rasmussen LS. Impact
of physician-staffed helicopters on pre-hospital patient outcomes: a
systematic review. Acta Anaesthesiol Scand. 2020;,64(5):691-704.

Lyons J, Gabbe BJ, Rawlinson D, Lockey D, Fry RJ, Akbari A, et al. Impact
of a physician—critical care practitioner pre-hospital service in Wales on
trauma survival: a retrospective analysis of linked registry data. Anaesthe-
sia. 2021;76(11):1475-81.

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;29:n71.

Richardson WS, Wilson MC, Nishikawa J, Hayward RS. The well-built
clinical question: a key to evidence-based decisions. ACP J Club.
1995;123(3):A12-13.

Garner AA, Mann KP, Fearnside M, Poynter E, Gebski V. The head injury
retrieval trial (HIRT): a single-centre randomised controlled trial of
physician pre-hospital management of severe blunt head injury
compared with management by paramedics only. Emerg Med J.
2015;32(11):869-75.

. Hepple DJ, Durrand JW, Bouamra O, Godfrey P. Impact of a physician-led

pre-hospital critical care team on outcomes after major trauma. Anaes-
thesia. 2019;74(4):473-9.

Maddock A, Corfield AR, Donald MJ, Lyon RM, Sinclair N, Fitzpatrick D,

et al. Pre-hospital critical care is associated with increased survival in adult
trauma patients in Scotland. Emerg Med J. 2020;37(3):141-5.

Yeguiayan JM, Garrigue D, Binquet C, Jacquot C, Duranteau J, Martin C,

et al. Medical pre-hospital management reduces mortality in severe blunt
trauma: a prospective epidemiological study. Crit Care. 2011;15(1):1-11.
Fukuda T, Ohashi-Fukuda N, Kondo Y, Hayashida K, Kukita I. Association of
pre-hospital advanced life support by physician with survival after out-of-
hospital cardiac arrest with blunt trauma following traffic collisions: Japa-
nese registry-based study. JAMA Surg. 2018;153(6):e180674-e180674.
GotoY, Funada A, Goto Y. Impact of pre-hospital physician-led cardiopul-
monary resuscitation on neurologically intact survival after out-of-hos-
pital cardiac arrest: A nationwide population-based observational study.
Resuscitation. 2019;136:38-46.

Den Hartog D, Romeo J, Ringburg AN, Verhofstad MHJ, Van Lieshout
EMM. Survival benefit of physician-staffed helicopter emergency

medical services (HEMS) assistance for severely injured patients. Injury.
2015;46(7):1281-6.

Moors XRJ, Van Lieshout EMM, Verhofstad MHJ, Stolker RJ, Den Hartog D.
A physician-based helicopter emergency medical services was associated
with an additional 2.5 lives saved per 100 dispatches of severely injured
pediatric patients. Air Med J. 2019;38(4):289-93.

Tsuboi M, Hibiya M, Kawaura H, Seki N, Hasegawa K, Hayashi T, et al.
Impact of physician-staffed ground emergency medical services-admin-
istered pre-hospital trauma care on in-hospital survival outcomes in
Japan. Eur J Trauma Emerg Surg. 2024;50(2):505-12.

. de Jongh MAC, van Stel HF, Schrijvers AJP, Leenen LPH, Verhofstad MHJ.

The effect of helicopter emergency medical services on trauma patient
mortality in the Netherlands. Injury. 2012;43(9):1362-7.

Hesselfeldt R, Steinmetz J, Jans H, Jacobsson MLB, Andersen DL, Bug-
geskov K, et al. Impact of a physician-staffed helicopter on a regional

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

Page 12 of 13

trauma system: a prospective, controlled, observational study. Acta
Anaesthesiol Scand. 2013;57(5):660-8.

Hagihara A, Hasegawa M, Abe T, Nagata T, Nabeshima Y. Physician
presence in an ambulance car is associated with increased survival in
out-of-hospital cardiac arrest: a prospective cohort analysis. PLoS ONE.
2014;9(1):e84424.

Bujak K, Nadolny K, Trzeciak P, Gafazkowski R, tadny JR, Gasior M. Does
the presence of physician-staffed emergency medical services improve
the prognosis in out-of-hospital cardiac arrest? A propensity score
matching analysis. Kardiol Pol. 2022;80(6):685-92.

Endo A, Kojima M, Uchiyama S, Shiraishi A, Otomo Y. Physician-led pre-
hospital management is associated with reduced mortality in severe
blunt trauma patients: a retrospective analysis of the Japanese nation-
wide trauma registry. Scand J Trauma Resusc Emerg Med. 2021;29(1):9.
Hamilton A, Steinmetz J, Wissenberg M, Torp-Pedersen C, Lippert FK,
Hove L, et al. Association between pre-hospital physician involvement
and survival after out-of-hospital cardiac arrest: a Danish nationwide
observational study. Resuscitation. 2016;108:95-101.

Hatakeyama T, Kiguchi T, Sera T, Nachi S, Urushibata N, Ochiai K, et al.
Pre-hospital airway management and neurological status of patients
with out-of-hospital cardiac arrest: a retrospective cohort study. Resusc
Plus. 2023;15:100422.

Kato F, Fujino K, Shiomi N, Eguchi Y. Association between physician-
staffed ambulances and patient prognoses after out-of-hospital
cardiac arrests with respect to shockable and non-shockable rhythms:
a retrospective observational study in a southern area of Shiga Prefec-
ture Japan. Acute Med Surg. 2019;6(3):265-73.

Sato N, Matsuyama T, Akazawa K, Nakazawa K, Hirose Y. Benefits of
adding a physician-staffed ambulance to bystander-witnessed out-
of-hospital cardiac arrest: a community-based, observational study in
Niigata, Japan. BMJ Open. 2019;9(11):e032967.

Obara T, Yumoto T, Nojima T, Hongo T, Tsukahara K, Matsumoto N,

et al. Association of Pre-hospital Physician presence during pediatric
out-of-hospital cardiac arrest with neurologic outcomes. Pediatr Crit
Care Med J Soc Crit Care Med World Fed Pediatr Intensive Crit Care Soc.
2023;24(5):€244-52.

Endo A, Kojima M, Uchiyama S, Shiraishi A, Otomo Y (2020) Effective-
ness of Physician-Led Pre-hospital Management in Severe Trauma
Patients: A Retrospective Analysis of the Japanese Nationwide Trauma
Registry [Internet]. [cited 2024 Aug 12]. Available from: https://www.
researchsquare.com/article/rs-68481/v1

Hatakeyama T, Kiguchi T, Sera T, Nachi S, Ochiai K, Kitamura T, et al. Phy-
sician’s presence in pre-hospital setting improves one-month favorable
neurological survival after out-of-hospital cardiac arrest: a propensity
score matching analysis of the JAAM-OHCA Registry. Resuscitation.
2021;1(167):38-46.

Pakkanen T, Nurmi J, Huhtala H, Silfvast T. Pre-hospital on-scene anaes-
thetist treating severe traumatic brain injury patients is associated
with lower mortality and better neurological outcome. Scand J Trauma
Resusc Emerg Med. 2019;27(1):9.

Knapp J, Haske D, Bottiger BW, Limacher A, Stalder O, Schmid A, et al.
Influence of pre-hospital physician presence on survival after severe
trauma: systematic review and meta-analysis. J Trauma Acute Care
Surg. 2019;87(4):978-89.

Crewdson K, Lockey DJ, Roislien J, Lossius HM, Rehn M. The success of
pre-hospital tracheal intubation by different pre-hospital providers: a
systematic literature review and meta-analysis. Crit Care. 2017;21(1):31.
Fouche PF, Stein C, Simpson P, Carlson JN, Doi SA. Non-physician out-
of-hospital rapid sequence intubation success and adverse events: a
systematic review and meta-analysis. Ann Emerg Med. 2017;70(4):449-
459.e20.

Garner AA, Bennett N, Weatherall A, Lee A. Success and complications
by team composition for pre-hospital paediatric intubation: a system-
atic review and meta-analysis. Crit Care. 2020;24(1):149.

Vianen NJ, Van Lieshout EMM, Maissan IM, Bramer WM, Hartog DD,
Verhofstad MHJ, et al. Pre-hospital- traumatic cardiac arrest: a systematic
review and meta-analysis. Eur J Trauma Emerg Surg. 2022;48(4):3357-72.
Bottiger BW, Bernhard M, Knapp J, Nagele P. Influence of EMS-physician
presence on survival after out-of-hospital cardiopulmonary resuscitation:
systematic review and meta-analysis. Crit Care Lond Engl. 2016;9(20):4.


https://www.researchsquare.com/article/rs-68481/v1
https://www.researchsquare.com/article/rs-68481/v1

Lavery et al. Scand J Trauma Resusc Emerg Med (2025) 33:1 Page 13 of 13

38. Giannakopoulos GF, Kolodzinskyi MN, Christiaans HMT, Boer C, De Lange-
de Klerk ESM, Zuidema WP, et al. Helicopter emergency medical services
save lives: outcome in a cohort of 1073 polytraumatized patients. Eur J
Emerg Med. 2013;20(2):79-85.

39. Reid BO, Rehn M, Uleberg O, Pleym LEN, Kriiger AJ. Inter-disciplinary
cooperation in a physician-staffed emergency medical system [cited
2024 Sep 30]; Available from: https://onlinelibrary.wiley.com/doi/https://
doi.org/10.1111/aas.13112

40. World Health Organization Framework for action on interprofessional
education and collaborative practice. 2010 (WHO/HRH/HPN/10.3). Avail-
able from: https://iris.who.int/handle/10665/70185

41. Donovan AL, Aldrich JM, Gross AK, Barchas DM, Thornton KC, Schell-
Chaple HM, et al. Interprofessional care and teamwork in the ICU. Crit
Care Med. 2018;46(6):980-90.

42. Epstein NE. Multidisciplinary in-hospital teams improve patient out-
comes: A review. Surg Neurol Int. 2014;5(Suppl 7):5295.

43. Wei H, Horns P, Sears SF, Huang K, Smith CM, Wei TL. A systematic meta-
review of systematic reviews about interprofessional collaboration:
facilitators, barriers, and outcomes. J Interprof Care. 2022;36(5):735-49.

44, Safar P. Critical care medicine-quo vadis? Crit Care Med. 1974;2(1):1-5.

45. ltchhaporia D. The evolution of the quintuple aim. J Am Coll Cardiol.
2021,78(22):2262-4.

46. Nundy S, Cooper LA. Mate KS the quintuple aim for health care improve-
ment: a new imperative to advance health equity. JAMA. 2022,327(6):521.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1111/aas.13112
https://doi.org/10.1111/aas.13112
https://iris.who.int/handle/10665/70185

	Benefits of targeted deployment of physician-led interprofessional pre-hospital teams on the care of critically Ill and injured patients: a systematic review and meta-analysis
	Abstract 
	Introduction 
	Methodology 
	Results 
	Conclusions 

	Introduction
	Methodology
	Study selection and data extraction
	Statistical analysis
	Quality assessment
	Results
	Search results

	Characteristics of the included studies
	Characteristics of the comparator care
	Quality and risk of bias assessment
	Mortality outcomes
	Survival outcomes
	Discussion
	Limitations of the current study
	Conclusions
	Acknowledgements
	References


