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Exploring the characteristics of successful prehospital trauma care
teams: Insights from military trauma care simulations
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rauma care teams play a crucial role in determining the outcomes of trauma victims. The composition and training of these teams can vary.
Our study seeks to examine the characteristics of successful military Advanced Life Support (ALS) teams and the factors that affect them.
METHODS: A
 retrospective study was conducted at the Israel Defense Force (IDF) Military Medical Academy throughout 2021, where
prehospital medical teams were observed in trauma care simulations. Teams were led by ALS providers (military physicians or
paramedics) trained in IDF Military Trauma Life Support. Demographic and training data were collected. Teams were categorized
into high or subpar performance groups based on simulation scores. Specific skills were assessed by trauma instructors using a
points system. Scores were compared between the groups and analyzed for correlations with demographic and training data.
RESULTS: O
verall, 63 team simulations were analyzed, with teams led by a military paramedic in 78% of simulations. The mean overall sim-
ulation performancewas 81%±6.2, and therewere no differences in scores of single or multicasualty simulations. A total 3% of the
teams achieved successful results and were more likely to have a paramedic as the ALS provider ( p = 0.028). A sensitivity analysis
excluding physicians was conducted and showed that high-performance teams had significantly higher skill assessments for pri-
mary survey ( p = 0.004), injury recognition ( p = 0.002), exposure ( p = 0.006), adherence to clinical practice guidelines
( p = 0.032), and medical device use ( p = 0.002).
CONCLUSION: O
ur study found that ALS provider is associated with overall simulation performance in prehospital ALS teams, with military para-
medics more likely to be successful. These findings have implications for the training and staffing of prehospital ALS teams, sug-
gesting that teams should be composed accordingly and that training should focus on skills affected by the ALS provider type.
(J Trauma Acute Care Surg. 2023;95: S106–S112. Copyright © 2023 The Author(s). Published byWolters Kluwer Health, Inc.)
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T rauma care teams play a crucial role in determining the out-
comes for trauma victims.1 The composition of hospital

trauma bay teams is generally consistent across different facili-
ties.2 However, depending on the trauma system in place, the
composition of prehospital Advanced Life Support (ALS) teams
may differ.3 In addition, the training of these teams can vary de-
pending on the country or region. Various organizations adopted
different prehospital trauma care guidelines, such as Prehospital
Trauma Life Support (PHTLS), Advanced Trauma Life Support
(ATLS), and Trauma and Combat Casualty Care (TCCC).2,4,5
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The Israel Defense Force (IDF) uses Military Trauma Life Support
(MTLS) which was developed based on the Trauma and Combat
Medicine branch clinical practice guidelines (CPGs).6

The efficiency of trauma care teams can be affected by sev-
eral factors, including the composition of the team and the training
or experience of its members.7,8 Teamwork is the essential compo-
nent for optimal team function.7 Teamwork includes leadership
and clear communication skills.9While these skills may be depen-
dent on the team leader's medical education,10 the performance of
teams may also be improved using simulation training.11,12

The nature of prehospital treatment makes it difficult to
study trauma performance in real-world scenarios.13,14 Simulation
is a promising and effective method of learning as it allows for
controlled environments.14,15 Accordingly, we aimed to determine
the characteristics of high-performing prehospital ALS teams via
the assessment of simulation scenarios. Our study seeks to fill this
gap by examining the characteristics of successful military ALS
teams and identifying factors that affect these characteristics. We
hypothesized that leadership and team experience are the key
factors contributing to the success of these teams.

METHODS

Study Design
This was a retrospective observational study of prehospital

IDF medical teams participating in prehospital trauma care
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simulations at the IDF Military Medical Academy between
January 2021 and December 2021. The study aimed to deter-
mine the characteristics of successful prehospital military ALS
teams and the factors affecting their success. This study was ap-
proved by the institutional review board of the IDF and was ex-
empt from informed consent, as no medical data were collected
and the study was performed as part of quality improvement ini-
tiatives in the IDF Military Medical Academy (Approval
19.300). All personal data were kept confidential and used only
for IDF Military Medical Academy studies. The Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) guideline16 was used to ensure proper reporting of
our findings (see Supplemental Digital Content for STROBE
checklist; SDC1, http://links.lww.com/TA/C1000).

SETTING AND PARTICIPANTS

The IDF medical teams are tasked with providing Role 1
care in the field. These teams are generally composed of four in-
dividuals: two military medics, an incident commander, and an
ALS provider who is either a physician or a paramedic, trained
in IDF MTLS.6 These teams are offered annual allocations for
supervised refresher training at the IDF Military Medical
Academy's Trauma Instruction Department (see Supplemental
Video File; SDC2, http://links.lww.com/TA/D2). Before arriv-
ing for their simulation training allocation, participating teams
provide a detailed report outlining the composition and experi-
ence of each team member. Training sessions are a single-day
event that includes a basic skills workshop, followed by one sin-
gle casualty simulation and then one multicasualty simulation.
Throughout the day, the teams are assessed using a trauma sim-
ulation assessment form developed by the Military Medical
Academy (see Supplemental Digital Content for Skill Assess-
ment form; SDC3, http://links.lww.com/TA/D3). At the end of
the training session, teams receive feedback and are provided
their assessment forms. We included all reports of teams who
completed the entire training session and excluded those with
missing information.

ALS PROVIDERS IN THE IDF

The IDF MTLS training is required by all military ALS
providers (both active duty and reserves) to be certified to care
for trauma victims in the IDF. The MTLS course is a 5-day
course that includes didactic lectures and simulation training.
The course is uniform for all types of ALS providers. To achieve
MTLS certification, ALS providers must pass both awritten and a
practical examination. The written examination is a multiple-
choice question test for IDF Trauma and Combat Medicine
CPGs. The practical examination is a single casualty simulation
assessed bymilitary medics who are trained inMTLS instruction.
The training of military physicians includes a reserve academic
program at a civilian medical school followed by a medical
officer's course which includes MTLS training. Military para-
medics are enrolled in a civilian paramedic training program that
includes PHTLS followed by a military paramedic course, which
includes MTLS training. Annually, our organization trains up to
60 military physicians and 90 paramedics who are on active duty
and fit for Role 1 field care. Due to military physician shortages
© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
and increased demand as primary care providers and officers, mil-
itary paramedics are more commonly expected to be on call for
medical emergencies within our organization.

Variables and Measures
Simulation scores were calculated for each team based on

the sum of points received for each of the assessed criteria
(SDC3). This assessment form was used since January 2021
and its format remained consistent during the study period. Each
team was composed of different medical personnel who partici-
pated in a single training day. The simulations were conducted in
a controlled environment and were evaluated by a pool of 10
trauma instructors with at least 6 months of simulation instruc-
tion experience. During the study period, these instructors per-
formed a median of 10 simulations each (interquartile range
[IQR], 7–13). Demographic and training data were collected
for the ALS providers, including medical education (profession
and MTLS examination scores) and their team seniority (the
number of days they served in their ALS team since completing
the MTLS course). All data were collected from the assessment
forms used for this study (SDC3) and entered into a dedicated
spreadsheet for statistical analysis.

Statistical Analyses
We characterized the performance of the medical teams

using the overall simulation and specific skill scores, calculated
based on the sum of points relative to the maximum possible
score. Each skill (SDC3) was scored according to expected per-
formance: 1 point if performancewas inappropriate, 3 points if it
was partially appropriate or expected, and 5 points if it was as
expected. The correlations between these scores and demo-
graphic and training data were calculated.

After calculating the mean and standard deviation of the
simulation scores, medical teams were categorized into “high
performance” and “subpar performance” teams according to
a z score of 0.5. Differences in the characteristics of these
two groups were compared using Mann-Whitney U and Stu-
dent t tests. Effect sizes were assessed using correlation coeffi-
cients. Calculations of interrater and intrarater reliabilities
were not possible due to the retrospective nature of this study.
Statistical analysis was performed using SPSS version 19.0
and Excel 2019. A p value of less than 0.05 was considered sta-
tistically significant.

RESULTS

During the study period, 76 team simulations were re-
corded. We excluded two records with missing ALS provider in-
formation, three records of teams that did not participate in a sin-
gle casualty simulation, and eight records of teams that did not
participate in a multicasualty simulation. Overall, 63 team simu-
lations were analyzed (Fig. 1).

Study Population
Teams included in the simulation analysis consisted of 38

of 63 (61%) battalion medical teams, 15 of 63 (24%) military in-
tensive care ambulance teams, 6 of 63 (10%) military medical
clinic teams, and 4 of 63 (6%) special forces medical teams.
Teams were led by a paramedic in 49 of 63 (78%) simulations
and a physician in 14 of 63 (22%) simulations. The ALS
S107

http://links.lww.com/TA/C1000
http://links.lww.com/TA/D2
http://links.lww.com/TA/D3


Figure 1. Study cohort flowchart.
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providers' median overall MTLS certification scores were 87 of
100 (IQR, 81–94) and their median team seniority was 234 days
(IQR, 111–450 days).

Team Simulation Performance
The mean overall simulation performance was 81 ± 6.2%

(95% confidence interval, 79–83). The single casualty simulation
had amean score of 80 ± 7.6% [78 to 82] and themulticasualty sim-
ulation had a mean score of 82 ± 7.6% [80–84]. Teams achieved a
higher ranking on the team communication skill assessment in
multicasualty simulations than in single casualty simulations
(median, 5.0 compared with 3.0; p = 0.040). In casualty-single
simulations, teams ranked higher than in multicasualty simula-
tions on the information relaying skill assessment (5.0 compared
with 3.0; p = 0.002). There were no differences in other skill as-
sessments between single and multicasualty simulations.

The ALS provider profession significantly correlated with
the rankingsof injury recognition (Spearman's coefficient=0.378,
p = 0.002), exposure (0.306, p = 0.015), drug management
(0.303, p = 0.016), and CPG adherence (0.255, p = 0.044). Team
seniority significantly correlated with evacuation planning
rankings (0.409, p = 0.001) as presented in Figure 2. There were
no significant correlations between MTLS scores and assess-
ment rankings. Overall, baseline characteristics did not corre-
late well with overall simulation performance on regression
analysis (R2 = 0.174, p = 0.053). Advanced Life Support pro-
Figure 2. Significant correlations with skill assessments.

S108
viders whowere paramedics were the only significant factor as-
sociated with better overall simulation performance (regression
coefficient, 4.869 [1.262–8.477]).

Successful Performances
The characteristics of high and subpar-performance teams

are described in Table 1. Overall, 46 of 63 (73%) teams achieved
successful results. The simulation score was significantly higher
in high-performance teams, both in single casualty simulation
(72% ±5.8 in subpar performance teams and 84% ±5.7 in
high-performance teams, p < 0.001) and multicasualty simulation
(74% ±5.5 in subpar performance teams and 85% ±5.9 in
high-performance teams, p < 0.001). High-performance teams
were more likely to have an ALS provider who is a paramedic
(59% in subpar-performance teams vs. 85% in high-performance
teams; p = 0.028). The odds ratio for medical teams to achieve
high-performance scores given a paramedic in the team was
3.69 [1.01–13.45]. The type of ALS team, team seniority, and
MTLS scores did not have significant effects on the simulation
scores (Table 1).

PARAMEDIC-LED MEDICAL TEAMS
SENSITIVITY ANALYSIS

Due to the significant effects of ALS Provider types on
team success, we performed a sensitivity analysis excluding
© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.



TABLE 1. Study Demographics

Subpar
Performance

(n = 17)

High
Performance

(n = 46) p

ALS provider, n (%) 0.028

Paramedic 10 (59%) 39 (85%)

Physician 7 (41%) 7 (15%)

ALS team, n (%) 0.343

Special Forces
Medical Team

1 (6%) 3 (7%)

Military medical clinic 3 (18%) 3 (7%)

Military intensive
care ambulance

2 (12%) 13 (28%)

Battalion Medical
Team

11 (65%) 27 (59%)

Team seniority,
d (min–max)

128 (75–386) 253 (134–482) 0.099

MTLS score, n (%)

Written examination 86 ± 6.6% 84 ± 11.7% 0.434

Practical examination 86 ± 7.4% 87 ± 10.4% 0.666

Simulation score,
n (%)

Single-casualty
simulation

72 ± 5.8% 84 ± 5.7% <0.001

Multicasualty
simulation

74 ± 5.5% 85 ± 5.9% <0.001

IDF, Israel Defense Force; min, minimum; max, maximum.
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physician-led teams, to characterize successful paramedic-led
teams. Overall, 39 of 49 (80%) paramedic-led medical teams
achieved successful simulation performances. Paramedic-led
medical teams that were high performance were characterized
by significant differences in various skill assessments, including
primary survey, injury recognition, exposure, adherence to
CPGs, and medical device use (Table 2).

High-performance paramedic-led teams had significantly
higher scores in the primary survey (p = 0.004), exposure
(p = 0.006), adherence to CPG (p = 0.016), and medical device
use (p = 0.016) compared with subpar-performance teams. Sim-
ilarly, the high-performance teams also had significantly higher
scores in injury recognition (p = 0.035) compared with
subpar-performance teams. The correlation and effect size (mea-
sured by Cohen's d) for each skill was also calculated, with
values ranging from 0.369 to 0.436 for correlation and 0.006
to 0.009 for effect size. This suggests a moderate correlation
and small to moderate effect size for these skills.
TABLE 2. Comparison of Skill Scores Between Subpar and High-Perfo

Assessment, M (IQR) Subpar Performance (n = 10) High Perfor

Primary survey 3.5 (3.0–4.0) 4.0

Injury recognition 4.0 (3.5–4.5) 5.0

Exposure 3.0 (2.0–4.0) 5.0

Adherence to CPG 3.0 (3.0–3.0) 4.0

Medical device use 4.0 (4.0–4.0) 5.0

The table shows the comparison of skill scores between subpar and high-performance teams, w
the table. Each skillwas assessed on a scale of 1–5, where 1 is inappropriate performance, 3 is partia
to strong statistically significant correlations.

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
Military Trauma Life Supports written examination scores
were significantly correlated with primary SURVEY rankings
(Spearman's coefficient = 0.323, p = 0.023) and exposure rankings
(0.321, p = 0.029). Primary survey assessments were especially
ranked higher at single casualty simulations in high-performance
teams (median, 5.0 comparedwith 3.0; p = 0.016). Inmulticasualty
simulations, exposure skill assessments were especially ranked
higher in high-performance teams (median, 5.0 compared with
3.0; p = 0.007). The correlation between team seniority and
evacuation planning skills was found to be 0.409, with a p
value of 0.001. An R2 value of 0.175 and a p value of 0.010
was found. Calculating the optimal team seniority time for
high-performance simulation scores resulted in a range of
648 to 945 days (or 21–31 months). There were no other signif-
icant correlations between paramedic characteristics and suc-
cessful teams' assessment rankings (Table 3).

The ALS Provider
Simulation performances were successful in 80% of para-

medic and 50% of physician-led military medical teams
(p = 0.028). Paramedics achieved a higher mean score of
82 ± 5.7% than the 77 ± 6.5% of physicians (p = 0.010). There
were no significant differences in team seniority (p = 0.653) or
MTLS examination scores (both written and practical) between
paramedics and physicians (p = 0.521 and p = 0.766, respectively).

The overall rankings ofALSproviders in different assessment
criteria are presented in Figure 3. Paramedic-led teams achieved
higher multicasualty simulation scores than physician-led teams
(83 ± 7.4% compared with 78 ± 6.5%, p = 0.019), but there were
no differences for single-casualty simulations (p = 0.067). On
multicasualty simulations, paramedic-led teams ranked higher
than physician-led teams in the primary survey (median rank,
3.4 compared with 2.5; p = 0.047). On single-casualty simula-
tions, paramedic-led teams ranked higher in CPG adherence
(3.4 compared with 2.5; p = 0.041) and drug management (3.3
compared with 2.3; p = 0.030). Overall, paramedic-led teams
achieved higher rankings in injury recognition, exposure, and
drug management skills (Fig. 3).
DISCUSSION

This study aimed to learn about the characteristics of suc-
cessful prehospital ALS teams. Using a prehospital trauma care
simulated environment, it was found that the ALS provider's
profession (physician vs. paramedic) was the only significant
predictive factor for overall simulation performance. In a
rmance Teams

mance (n = 39) p Correlation effect Size p

(3.5–4.5) 0.004 0.436 0.002

(5.0–5.0) 0.035 0.386 0.006

(4.0–5.0) 0.006 0.419 0.002

(3.5–4.5) 0.016 0.369 0.009

(4.0–5.0) 0.016 0.377 0.008

here the scores are significantly higher in high-performance teams for all the skills assessed in
l performance, and 5 is expected performance. The correlation coefficients indicate moderate
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TABLE 3. Correlations Between ALS Provider's Factors and
Simulation Scores

ALS Provider Factors Correlation Effect Size p

Military paramedic

Exposure 0.306 Medium 0.015

Injury recognition 0.378 Medium 0.002

Drug management 0.303 Medium 0.016

CPG adherence 0.255 Small 0.044

MTLS written examination score

Primary survey 0.323 Medium 0.023

R2 = 0.122, p = 0.014

Exposure 0.321 Medium 0.029

R2 = 0.151, p = 0.023

Team seniority

Evacuation planning 0.409 Medium 0.001

R2 = 0.175, p = 0.010

The table shows the correlations for the ALS provider factors with simulation scores.
The R2 and p value are only given when the correlation is between an ALS provider factor
and a simulation score.
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sensitivity analysis, successful paramedic-led ALS teams had
significantly higher scores in primary survey, exposure, injury
recognition, adherence to CPG, and medical device use skills.
Successful prehospital medical teams were more likely to be
Figure 3. Performances of ALS providers on trauma care simulations
squares) ranking scores of ALS providers and their significance level (p

S110
led by a paramedic, and paramedics were found to excel in expo-
sure, injury recognition, and drug management skills. In addi-
tion, we found that primary survey and exposure skills were pos-
itively affected by the ALS provider's MTLS training examina-
tion scores, whereas evacuation planning skills were affected
by the ALS provider's team seniority.

The skills of primary survey and injury recognition are
considered nontechnical, as they rely on cognitive, social, and
personal resources.17 A commonly used tool for assessing non-
technical skills in trauma care teams is the Non-Technical Skills
Scale for Trauma (T-NOTECHS), which is a five-item scale that
has been validated in both real-life and simulation scenarios and
is associated with improved performance of trauma teams.18,19

The T-NOTECHS includes the Assessment and Decision Mak-
ing domain, which evaluates the team's ability to perform or-
derly and complete primary and secondary surveys and effec-
tively communicate their findings and plan. Research suggests
that nontechnical skills play an important role in the perfor-
mance of prehospital ALS teams,20,21 as they may impact the
time for diagnosis and treatment and ultimately benefit patient
outcomes by reducing prehospital stabilization time and expedit-
ing prompt evacuation to definitive care.

The skills for exposure, CPG adherence, drug manage-
ment, and medical device use are technical in nature, relying
on technique and theoretical knowledge. Technical skills are af-
fected by nontechnical skills, especially those of the team
Boxplot charts demonstrating the differences in median (black
).

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
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leader.22 An orderly primary survey includes a thorough exposure
procedure to seek potentially missed injuries. Accurate injury rec-
ognition by the ALS provider affects their choice of the appropri-
ate CPG to follow, as well as any use of drugs or medical devices.

A significant body of research has investigated factors af-
fecting in-hospital trauma team performance.23 However, few
studies have evaluated the performance of prehospital medical
teams. Nagaraj et al.24 reported how higher nontechnical team
skill assessments correlated with improved patient hand-off.
Herzberg et al.25 demonstrated that improved prehospital team-
work skills are related to reduced rates of medical errors. Our
study shows that successful prehospital medical teams are char-
acterized by good nontechnical decision-making skills and good
technical skills for thorough primary surveys and knowledge of
CPGs, drugs, and medical devices.

Prehospital military ALS teams led by paramedics were
more likely to perform successfully in prehospital trauma care
simulations compared with teams led by physicians. Our study
shows that paramedics outperformed physicians in the technical
skills of exposure and drug management and the nontechnical
decision-making skill of injury recognition. In addition, para-
medics had a positive impact on CPG adherence skill assess-
ments in single-casualty simulations and primary survey skill as-
sessments in multicasualty simulations. The greatest disparities
in overall performance between paramedics and physicians were
observed in scenarios involving multiple casualties.

A systematic review by Garner et al.26 showed better en-
dotracheal intubation outcomes in pediatric patients treated by
prehospital physician teams rather than paramedic teams. In
contrast, Fullerton et al. andMcQueen et al.27,28 found no signif-
icant differences between prehospital physicians and paramedics
tending to adult patients, attributing this to high levels of experi-
ence. It is possible that in our cohort, paramedics have more
prehospital clinical experience than physicians due to their civil-
ian training in ambulance services. Levy et al.29 demonstrated
these technical skill differences when they examined whether
military physicians and paramedics are interchangeable in mili-
tary operations. While these disparities may explain the differ-
ences we have observed in technical skill assessments, a system-
atic review by Dyson et al.30 did not find clear evidence for an
association between ALS provider experience and technical
ALS skill outcomes.

Roberts et al.31 demonstrated that the addition of physicians
to paramedic teams improved nontechnical decision-making skills.
Similarly, Benov et al.32 described how military physicians per-
formed more accurate triage than paramedics and suggested this
was due to differences in medical education. This strengthens
our observation that MTLS knowledge affected the nontechnical
primary survey skill (Fig. 2B and Table 2). However, our study
also showed that paramedics demonstrated better injury recogni-
tion skills (Fig. 3) and multicasualty simulation performance de-
spite comparable MTLS training scores. The strength of our study
is that it observed ALS provider performance in situ, rather than
relying on recall and documentation, whichmay be subject to bias.
These results require further studies to ascertain the causes for dif-
ferences in technical and nontechnical skill assessments between
paramedics and physicians.

Our findings have implications for the training of prehospital
ALS teams. The study suggests that paramedics may be better
© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
suited for prehospital trauma care. In cases where a dilemma
concerning whether a physician or a paramedic should be
emergently deployed for trauma care, the latter appears to be a
safe option. It also suggests that training should focus on the
skills that are affected by the ALS provider type such as expo-
sure, injury recognition, CPG adherence, and drugmanagement.
For example, scrutinizing exposure skill assessments (such as
complete removal of clothes during training and rigorous
screening for hidden injuries hidden by simulation instructors),
case discussions concerning injury recognitions and suitable
CPG algorithms, and memorizing drug indications, dosages,
and side effects throughout training. Perhaps, military physician
training should incorporate some additional aspects of para-
medic training, such as joining ambulance teams during their
medical education. In addition, the study suggests that the se-
niority of the team should be considered when deploying teams
to missions that require careful planning of evacuation strate-
gies. For example, if a mission is expected to require compli-
cated evacuations in case of a trauma emergency, the most senior
ALS provider should be deployed for the mission.

The major limitation of this study is its retrospective design,
convenience sampling with heterogenic simulations, and various
assessors which limits the ability to adjust our results to a single
standardized scenario. The score sheet utilized in this study has
not been validated in other organizations, and we were not able to
measure its reliability due to trauma instructor heterogeneities and
since it was not possible to test the same team twice. Our study is
further limited by its power, due to the relatively small sample size.
Some differences between paramedics and physicians may not
have been discovered. In addition, our study only used a 1-day
training session, which may not fully capture the teams' abilities
in real-life situations. Lastly, the composition and training of the
IDF medical teams may be different from the composition of other
prehospital medical teams around the globe.

In conclusion, our study provides evidence that paramedics
outperformed physicians in prehospital trauma care simulations,
suggesting that they may be a viable alternative to physician de-
ployment in this context. The type of ALS provider profession is
a significant predictor of overall simulation performance in
prehospital ALS teams, and both technical and nontechnical
skills may be influenced by the ALS provider's medical educa-
tion. The differences in technical and nontechnical skills between
paramedics and physicians, such as exposure, injury recognition,
CPG adherence, and drug management, suggest that a more tai-
lored approach to skills training may be beneficial for different
types of ALS providers. Further research to explore which
unique aspects of paramedic training may contribute to these
skills is warranted, as these findings may have implications for
the training and staffing of prehospital ALS teams.
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