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KEY WO R DS Abstract:

Background: Presence of a trauma team leader (TTL) in the trauma team is associated with

positive patient outcomes in major trauma. The TTL is traditionally a surgeon who coordinates the

Wounds and resuscitation and ensures adherence to Advanced Trauma Life Support (ATLS) guidelines. The
injuries necessity of routine surgical leadership in the resuscitative component of trauma care has been
LeaderShip questioned by some authors. Therefore, it remains controversial who should lead the
Emergency care trauma team. We aimed to evaluate outcomes associated with surgeon versus non-surgeon TTLs in

management of trauma patients.

Methods: In accordance with Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses (PRISMA) statement standards, we performed a systematic review. Electronic
databases MEDLINE, EMBASE, CINAHL and the Cochrane Central Register of Controlled Trials
(CENTRAL) were searched to identify randomized and non-randomized studies investigating
outcomes associated with surgeon versus non-surgeon TTL in management of trauma patients. The
Newcastle-Ottawa scale was used to assess the methodological quality and risk of bias of the
selected studies. Fixed-effect model was applied to calculate pooled outcome data.

Results: Three retrospective cohort studies, enrolling 2,519 adult major trauma patients, were
included. Our analysis showed that there was no difference in survival [odds ratio (OR): 0.82,
95% confidence interval (Cl) 0.61-1.10, P=0.19] and length of stay when trauma team was led
by surgeon or non-surgeon TTLs; however, fewer injuries were missed when the trauma team was
led by a surgeon (OR: 0.48, 95% Cl 0.25-0.92, P=0.03).

Conclusions: Despite constant debate, the comparative evidence about outcomes associated with
surgeon and non-surgeon trauma team leader is insufficient. The best available evidence suggests
that there is no significant difference in outcomes of surgeon or non-surgeon trauma team leaders.
High  quality randomized  controlled trials are required to  compare the
effectiveness of surgeon and non-surgeon trauma team leaders in order to resolve the
controversy about who should lead the trauma team. Clinically significant missed injuries should
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Introduction

T rauma is a leading cause of death and disability

worldwide.! The introduction of trauma teams has
improved outcomes of the initial assessment and resusci-
tation of trauma patients.? 3 A trauma team is a multidis-
ciplinary team consisting of a group of individuals from
various specialties including anesthesia, emergency med-
icine, surgery, nursing and support staff.

Presence of a trauma team leader (TTL) in the trauma
team is associated with positive patient outcomes in ma-
jor trauma.2 4 A TTL should be familiar with trauma tri-
age, be aware of trauma care protocol, be exposed to
evidence-based studies, be adept to kinematics of vari-
ous injuries, be able to execute multiple tasks of trauma
resuscitation, be capable to diagnose cases that need
immediate surgical interventions, and be skilled in vari-
ous routine and critical care issues. A TTL should not only
provide complete, coordinated and efficient care but
also enhance the entire trauma system through a variety
of activities, including education, secondary injury pre-
vention and control, and injury surveillance.®

The TTL is traditionally a surgeon who coordinates the
resuscitation and ensures adherence to Advanced Trau-
ma Life Support (ATLS) guidelines.® Considering the on-
going evolution of care in trauma management and the
training of nonsurgical specialties in trauma care, the
necessity of routine surgical leadership in the resuscita-
tive component of trauma care has been questioned by
some authors due to lack of objective evidence in favor
of mandatory surgical leadership of trauma teams.57-?
Therefore, it remains controversial who should lead the
trauma team.

Our obijective was to perform a systematic review of
the literature and conduct a meta-analysis of outcomes
associated with surgeon versus non-surgeon TTLs in man-
agement of trauma patients. We considered trauma
patients as participants of interest; surgeon TTL as inter-
vention of interest; non-surgeon TTL as comparison of
interest; survival, missed injuries, and length of stay as
outcomes of interest; and randomized controlled trials
(RCTs) and observational studies as study designs of
interest. The robustness and quality of the available evi-
dence was evaluated in a systematic and explicit ap-
proach with consideration of consistency and generali-
zability of the results.

Methods

This systematic review was performed according to an
agreed predefined protocol. The review was conducted

and presented according to Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
statement standards.°

Eligibility criteria

We planned to include all randomized controlled
trials and observational studies investigating outcomes
associated with surgeon versus non-surgeon TTLs in
management of trauma patients. A surgeon TTL was
considered as intervention of interest and a non-
surgeon TTL was considered as comparator.

Ovutcome measures

Survival at discharge was considered as primary
outcome measure. The secondary outcome measures
included length of stay, and missed injury rate. Missed
injury was defined as an injury not detected by prima-
ry, secondary, and tertiary surveys in the initial 24
hours after presentation.

Literature search strategy

Two authors (Shahab H, Shahin H) independently
searched the following electronic databases: MEDLINE,
EMBASE, CINAHL and the Cochrane Central Register of
Controlled Trials (CENTRAL). The last search was run on
10 June 2016. The details of the search strategy, which
was adapted according to thesaurus headings, search
operators and limits in each of the above databases,
are appended in Appendix 1. In addition, the following
trial databases were searched for details of ongoing
and unpublished studies: World Health Organization
International Clinical Trials Registry
http://apps.who.int/trialsearch/, ClinicalTrials.gov
http://clinicaltrials.gov/, ISRCTN Register
http://www.isrctn.com/. We searched the bibliographic
lists of relevant articles and reviews for further poten-
tially eligible trials. No language restrictions were ap-

plied in our search strategies.

Study selection

Two authors (SH, SH) independently assessed the ti-
tle and abstract of articles identified from the literature
searches. The full-texts of relevant reports were re-
trieved and those articles that met the eligibility criteria
of our review were selected. We resolved any dis-
crepancies in study selection by discussion between the
authors. An independent third reviewer was consulted in
the event of disagreement.
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Data collection

We created an electronic data extraction spread-
sheet in line with the Cochrane's data collection form for
intervention reviews. We pilot-tested the spreadsheet in
randomly selected articles and adijusted it accordingly.
Our data extraction spreadsheet included:

* Study-related data (first author, year of publica-
tion, country of origin of the corresponding author, jour-
nal in which the study was published, study design, study
size, clinical condition of the study participants, number
of trauma centers, and level of the trauma center)

* Baseline demographic and clinical information of
the study populations (age, gender, and injury severity
score)

* Primary and secondary outcome data

Two authors (Shahab H, Shahin H) independently col-
lected and recorded data and resolved disagreements
by discussion. If no agreement could be reached, a third

reviewer was consulted.

Methodological quality and risk of bias assessment

The methodological quality and risk of bias of the in-
cluded articles were assessed independently by two
authors (Shahab H, Shahin H). We planned to use the
Cochrane's tool'' and the Newcastle-Ottawa scale
(NOS)'? for assessing the risk of bias of randomized
trials and observational studies, respectively. The
Cochrane’s tool assesses domains including selection bias,
performance bias, detection bias, attrition bias, report-
ing bias, and other sources of bias and, for each individ-
val domain, classifies studies into low, unclear, and high
risk of bias. The NOS uses a star system with a maximum
of nine stars to evaluate a study in three domains (8
items): the selection of the study groups, the comparabil-
ity of the groups, and the ascertainment of outcome of
interest. For each item of the scale, we judged each
study as low risk (one star awarded) or high risk (no star
awarded). We determined studies that received a score
of nine stars to be of low risk of bias, studies that scored
seven or eight stars to be of moderate risk, and those
that scored six or less to be of high risk of bias. Disa-
greements were resolved by discussion between the two
reviewers. If no agreement could be reached, a third
reviewer acted as an adjudicator. A risk of bias graph
was constructed to present the results.

Data synthesis and statistical analyses

For dichotomous outcome variables (survival, and
missed injury rate), we calculated the odds ratio (OR) as
the summary measure. The OR is the odds of an event in
the surgeon TTL group compared to the non-surgeon TTL

group. For survival, an OR of more than one would
favor the surgeon TTL. For missed injury rate, an OR of
less than one would favor the surgeon TTL. For continu-
ous parameters (length of stay), we planned to calcu-
late the mean difference (MD) between the two groups.

We used the individual patient as the unit of analy-
sis. Information about dropouts, withdrawals and other
missing data were recorded and, if not reported, we
contacted the study authors where possible. The final
analysis was based on intention-to-treat data from the
individual clinical studies.

The Review Manager 5.3 software was used for
data synthesis.!' Extracted data were entered into
Review Manager by the first independent author (Sha-
hab H) and checked by the second independent author
(Shahin H). We used fixed effect modeling for analysis.
We planned to apply random effects models if consid-
erable heterogeneity among the studies, as defined by
Higgins et al,'’ was identified. The results were report-
ed in a forest plot with 95% confidence intervals (Cls).

Heterogeneity among the studies was assessed us-
ing the Cochran Q test (X2). We quantified inconsisten-
cy by calculating 12 and interpreted it using the follow-
ing guide: 0% to 25% may represent low heteroge-
neity; 25% to 75%: may represent moderate hetero-
geneity; and 75% to 100% may represent considera-
ble heterogeneity. We planned to calculate the Egger’s
regression intercept to formally assess reporting bias
using the Comprehensive Meta-Analysis (CMA) soft-
ware (Biostat, Englewood, NJ) , as long as a sufficient
number of studies (more than 3) were available. Also,
we planned to construct funnel plots and evaluate their
symmetry to visually assess publication bias, as long as
a sufficient number of studies (more than 10) were

available.

Sensitivity analyses

We planned to perform additional analyses to ex-
plore potential sources of heterogeneity and assess the
robustness of our results. For each outcome, we planned
to repeat the primary analysis using random effects
models and fixed effect models. In addition, we calcu-
lated the pooled risk ratio (RR) and risk difference (RD)
for each dichotomous variable. We assessed the effect
of each study on the overall effect size and heteroge-
neity by repeating the analysis after removing one
study at a time. Also, we planned to perform separate
analyses for studies with low, moderate, or high risk of
bias to assess the change in direction of the effect size.
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Results

Literature search results

Searches of electronic databases identified 770 arti-

cles of which three studies’3-'> were eligible for this re-

studies,’3-15 enrolling a total of 2,519 adult major trau-

trauma patients. One study was excluded because no-

surgeon TTL acted under supervision by surgeons.’® The

literature search flow chart and baseline characteristics

of the included studies and population are demonstrat-

view. These included three retrospective cohort ed in Figure 1 and Table 1, respectively.
MEDLINE EMBASE CINAHL CENTRAL
N=982 N=912 N=962 N=0
Search records after duplicates removed
N=770
766 records
excluded:
Reason:
Not relevant
: Records screened
1 full-text article N=4
excluded:
Reason:
Non-surgeon TTLs
supervised by
surgeons Full-text articles assessed for eligibility
N=4
Studies included for qualitative and quantitative
synthesis
N=3
Figure 1: Study flow diagram.
Table 1: Characteristics of the included studies and population
Cummings 2007 Ahmed 2007 Leeper 2013

Journal
Country
Study design

Population

No of centers
Level | trauma center

Sample size

Age, years

Male gender, %

ISS

ISS: Injury severity score

CJEM
Canada
Retrospective cohort
Adult major blunt trauma
patients
2

No

1412
Surgeon Group: 43
Non-surgeon Group:45
(median)

Surgeon Group: 75.6%
Non-surgeon Group: 74,4%
Surgeon Group: 23.7
Non-surgeon Group:23.1

(mean)

Mainly major blunt trauma patients

Ann Emerg Med
Canada

Retrospective cohort

1
Yes

807
Surgeon Group: 34
Non-surgeon Group:36
(median)

Surgeon Group: 75.7%
Non-surgeon Group:77.1%
Surgeon Group: 23
Non-surgeon Group:21

(median)

J Trauma Acute Care Surg
Canada

Retrospective cohort
Mainly major blunt trauma patients

1
Yes

300
Surgeon Group: 41
Non-surgeon Group:40
(median)

Surgeon Group: 72.2%
Non-surgeon Group:7 3.0%
Surgeon Group: 22
Non-surgeon Group:25

(median)
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Description of included studies

Cummings 200773 was a retrospective cohort study
that enrolled 1,412 trauma patients in two major trauma
centers. This study included all adult frauma patients who
had an Injury Severity Score (ISS) = 12 and a recorded
Revised Trauma Score (RTS). Patients who had penetrat-
ing trauma or had missing information on age, sex, ISS,
RTS and TTL-type were excluded from this study. The
surgeon TTLs at both centers were Royal College fellow-
ship certified general surgeons, with variable amounts of
additional postgraduate specialty training in trauma
care. The non-surgeon TTLs at both centers were emer-
gency physicians who were either Royal College fellow-
ship certified physicians (FRCP), or family physicians with
1 year of emergency training (CCFP-EM).'3

Ahmed 2007'“ was a retrospective cohort study that
enrolled 807 trauma patients in a level | trauma center.
This study included all adult trauma patients with a ma-
jor blunt injury (ISS >12) or a major penetrating injury
(ISS =9). Patients with major burns or with missing infor-

mation about TTL-type were excluded from this study.
The surgeon TTLs were either general surgeons, ortho-
pedic surgeons, plastic surgeons, or thoracic surgeons.
The non-surgeon TTLs were either emergency physicians
or anaesthesiologists.'4

Leeper 2013'> was a retrospective cohort study
that enrolled 300 trauma patients in a level | trauma
center. This study included all adult trauma patients
who had an ISS > 12. Surgeon TTLs were principally
general surgeons with subspecialty training in trauma,
vascular, or thoracic surgery. The non-surgeon TTLs
were either emergency physicians or critical care physi-

cians.'s

Risk of bias in included studies

One study'> was judged to be of low risk of bias
and two studies' 4 were judged to be of moderate
risk of bias. The summary and results of methodological
quality assessment are demonstrated graphically in
Figure 2.

Representativeness ofthe exposed cohort

Selection ofthe non-exposed cohort

Ascertainment of exposure

Demonstration that outcome of interestwas not present at start of study

Comparability of cahorts on the basis ofthe design ar analysis ()

Comparability of cohorts on the basis ofthe design or analysis {1

Assessment of outcome

Was follow-up long enaugh for autcomes to occur

® e e e e e e e e e
. . . . . . . . . 200z sAuwng
® O e 0" e e e e e

Adequacy of fallow up of cohaorts

Representativeness of the exposed cohart

Selection of the non-exposed cohort

Ascertainment of exposure

Demonstration that outcome of interest was not present at start of study
Comparability of cohorts on the basis ofthe desian or analysis (1)
Comparahility of cohorts on the basis of the design ar analysis (Il)
Assessment of outcome

Was follow-up long enough for outcomes to oceur

Adequacy of follow up of cohorts

0% 2% 50% 7%

-
=
[=}
#

| .Low risk of bias |:|Unclearrisk of hias

Bl Hioh risk of bias

Figure 2: Risk of bias summary and graph showing authors’ judgments about each Newcastle-Ottawa scale item for each included study
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Outcome synthesis

Survival. Survival was reported in two studies,’3'4 en-
rolling 2,219 patients (Figure 3a). There was no signifi-
cant difference in survival between the surgeon TTL and
non-surgeon TTL groups (OR: 0.82, 95% Cl 0.61-1.10,
P=0.19). A low level of heterogeneity among the studies
existed (12=0%, P=0.72).

Length of stay. Length of stay was reported in two
studies,'3 4 enrolling 2,219 patients. We did not form a
meta-analytical model for this outcome because of het-
erogeneous outcome definitions (Cummings 200773 re-
ported the length of stay in the Emergency Department
whereas Ahmed 2007'# reported the length of stay in
the hospital). There was no significant difference in the
median Emergency Department length of stay between
surgeon TTL and non-surgeon TTL groups in Cummings
20073 (4.5 hours versus 5.5 hours). Consistent with this,
Ahmed 2007 found to significant difference in the me-
dian hospital length of stay between surgeon TTL and
non-surgeon TTL groups (12 days versus 12 days).

Missed injury rate. Missed injury rate was reported
in one study,'> enrolling 300 patients (Figure 3b). Fewer
injuries were missed when the trauma team was led by a
surgeon compared to when the trauma team was led by
a non-surgeon leader (OR: 0.48, 95% ClI 0.25-0.92,
P=0.03). The heterogeneity assessment was not appli-
cable for this outcome as we analyzed data from one

study.

Sensitivity analysis

Considering the limited number of included studies,
we performed sensitivity analyses only for one outcome
(survival) (Table 2). The use of random-effects or fixed-
effect models did not affect the direction of the effect
size for survival. Moreover, the direction of effect size
remained unchanged when RRs or RDs were calculated.
Removal of one study at a time did not affect the over-

all heterogeneity and the direction of the effect size.
Discussion

We conducted a systematic review of the literature and
meta-analysis of reported outcomes associated with
surgeon versus non-surgeon trauma team leaders in
management of trauma patients. We included three
retrospective cohort studies,'3'5 enrolling a total of
2,519 adult major trauma patients. Our analysis showed
that there was no difference in survival and length of
stay when trauma team was led by surgeon or non-

surgeon TTLs; however, fewer injuries were missed when
the trauma team was led by a surgeon. The included
population was homogenous in terms of baseline de-
mographics. A low level of between-study heterogenei-
ty was identified. We used the fixed-effect model for
analysis of the outcomes. The overall heterogeneity
and direction of effect size remained consistent
throughout our sensitivity analyses. Nevertheless, due to
a limited number of available studies, the currently
available comparative evidence is not adequately ro-
bust to reach definite conclusions.

There was no difference in survival when the trauma
team was lead by a surgeon or no-surgeon. The num-
ber of patients was significantly greater in the non-
surgeon TTL group than surgeon TTL group. Considering
that a large number of trauma patients would survive
following the initial treatment,!” the smaller number of
patients in surgeon TTL group might have led to under-
estimation of survival rate in this group. The similar
baseline demographics, ISS, and type of injury of the
included patients may explain the low between-study
heterogeneity for survival in our study.

Although the best available evidence supports the
safety of non-surgeon TTL in terms of survival, the
available evidence suggests that leading the trauma
team by non-surgeon TTLs might be associated with
increased risk of missed injuries. Missed injuries are
considered as an important issue in trauma patients and
can lead to significant morbidity and even mortality.’8
They are evidently present after primary and second-
ary surveys.'? The results from study of Leeper et al.'®
suggests that presence of a non-surgeon TTL is an inde-
pendent predictor of missed injuries. This may be ex-
plained by the fact that surgeon TTLs are involved in
the inpatient and follow-up care of trauma patients,
and are likely to have better awareness regarding the
detection of missed injuries and the morbidity associat-
ed with such injuries whereas non-surgeon TTLs’ aware-
ness regarding missed injuries (detected later in pa-
tient’s care) is mainly limited to morbidity and mortality
meetings. In Leeper 2013,'> non-surgeon TTLs ordered
more computed tomography (CT) imaging compared to
surgeon TTLs; therefore, higher missed injury rate was
unlikely to be affected by the intensity of the initial
diagnostic workup in this study. Nevertheless, the above
finding is on the basis of a single retrospective obser-
vational study which is subject to selection bias there-
fore, high quality evidence is required to reach definite
conclusions. Moreover, missed injuries may be minor
and self-limiting injuries that only require conservative
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Surgeon Mon-surgeon Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total BEvents Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Ahmed 2007 187 243 477 564 59.6% 0.781[0.53,1.16] 2007
Cummings 2007 148 AF2 1086 1240 404% 0.87 [0.95,1.39] 2007
Total (95% CI) 415 1804 100.0%  0.82[0.61, 1.10]
Total events 345 1563
Heterogeneity: Chif= 013, df=1 {(P=0.72); F=0% f t T t {
o M 0.01 1N 1 10 100
Testfor overall effect: Z=1.31 (P=0.19 Favours [Non-surgeon] Favours [Surgeon]
(a) Survival
Surgeon Mon-surgeon Odds Ratio Odds Ratio
Study or Subgroup  Events Total Bvents Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Leeper 2013 16 1480 30 150 100.0% 0.48[0.25 092 2013
Total (95% CI) 150 150 100.0%  0.48[0.25, 0.92] e
Total events 16 30
ity i } } } |
Heterogeneity: Mot applicahble T o 10 100

Testfor overall effect Z=221 (P=0.03

Favours [Surgeon] Favours [Mon-surgeon)

(b) Missed injury rate

Figure 3: Forest plots of comparison of a) Survival, and (b) Missed injury rate. The solid squares denote the odds ratios (ORs), the horizontal
lines represent the 95% confidence intervals (Cls), and the diamond denotes the pooled OR. M-H, Mantel Haenszel test.

Table 2: Results of sensitivity analysis for survival

Description of analysis L
P 4 studies
Cummings 2017 removed 1
Ahmed 2007 removed 1
Random-effects model 2
Calculating risk ratio instead of OR 2
Calculating risk difference instead of OR 2

OR: odds ratio; Cl: confidence interval
*Risk ratio calculated instead of OR
tRisk difference calculated instead of OR

management. Therefore, clinically significant missed inju-
ries should be distinguished from minor injuries.

The American College of Surgeons recommends that
trauma team leader should be a surgeon.?° However,
the presence of a surgeon at trauma resuscitations has
been considered superfluous by some authors arguing
that non-surgeon TTLs are able to effectively manage
trauma patient resuscitative care.?'-23 Although the best
available evidence shows that survival rate and length
of stay associated with non-surgeon TTLs are compara-
ble to those associated with surgeon TTLs, this may not
represent overall effectiveness of non-surgeon physicians
as leaders or providers of trauma care. Clinically signifi-
cant missed injury as a crucial outcome measure for mon-
itoring the TTL performance has been inadequately in-

Number of OR (95% Cl) P value 2
patients
807 0.78 [0.53, 1.16] 0.22 Not applicable
1412 0.87[0.55, 1.39] 0.007 Not applicable
2219 0.82[0.61,1.11] 0.19 0%
2219 0.97 [0.92, 1.02]" 0.21 0%
2219 -0.03 [-0.07, 0.01]* 0.21 0%

vestigated by authors in the current literature; there-
fore, further evidence is required before any policy
changes can be considered.

In this study, we used a systematic and explicit ap-
proach with consideration of consistency and generali-
zability of the results to provide a summary of the best
available evidence and assess the risk of bias of rele-
vant studies. We aimed to investigate implications for
clinical practice and identify areas for future research.
The reported outcomes of our review and analysis
should be viewed and interpreted in the context of
inherent limitations. None of the included studies were
RCT which is the gold standard study design for the
purpose of our study. This will affect the statistical ro-
bustness of our meta-analysis. The best available evi-
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dence is from retrospective cohort studies that are inevi-
tably subject to selection bias. There were a limited
number of eligible studies for this review; therefore, the
available evidence was insufficient to draw solid conclu-
sions on the comparative efficacy of surgeon versus non-
surgeon TTLs. All of the included studies were conducted
in Canada. Considering that training of surgeon or non-
surgeon TTLs vary considerably in different countries, this
may affect the generalizability of our findings. Moreo-
ver, training of anesthesiologists, emergency medicine
physicians, and critical care physicians are different;
therefore, the performance of each specialty as TTL may
be different. The available data did not allow for sub-
group analysis based on different non-surgical special-
ties within non-surgeon TLL group. This can potentially
subject our results to bias. Also, the available data did
not allow us to perform subgroup analysis based on pa-
rameters such as ISS. Finally, as discussed earlier, the
smaller number of patients in the surgeon TTL group
might have led to underestimation of survival rate in this

group.
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geon and non-surgeon trauma team leaders in order to
resolve the controversy about who should lead the
trauma team. Clinically significant missed injuries should
be considered as important outcome in future studies.

Funding: This research received no specific grant from
any funding agency in the public, commercial, or not-
for-profit sectors.

Competing interests: None declared.

Ethical approval: Not required.

1. World Health Organisation (2009). Guidelines for trauma quality improvement programmes,

http://apps.who.int/iris/bitstream/10665/44061/1/9789241597746_eng.pdf, accessed 20 December 2015.

(S, NS

ences. 2011 Jul;1(2), p90-2.

. Driscoll PA, Vincent CA. Organizing an efficient trauma team. Injury.1992;23:107-10.
. Adedeji OA, Driscoll PA. The trauma team—a system of initial trauma care. Postgrad Med J.1996; 72: 587-93.
. Driscoll P, Vincent C. Variation in trauma resuscitation and its effect on patient outcome. Injury.1992;23:111-5.

. Reddy BR. Debate on who should lead the trauma team: Surgeon or Critical care physician? In support of surgeon. Journal of Medical & Allied Sci-

6. American College of Surgeons Committee on Trauma: ATLS advanced trauma life support program for doctors. Student Course Manual. 8" ed. Chica-

go, IL. 2008.

7. Grossman MD. The role of emergency medicine physicians in trauma care in North America: evolution of a specialty. Scand J Trauma Resusc Emerg

Med. 2009;17:37.

8. Green SM, Steele R. Mandatory surgeon presence on trauma patient arrival. Ann Emerg Med. 2008 Mar;51(3):334-5; author reply 335-8.

9. Green SM. Is there evidence to support the need for routine surgeon presence on trauma patient arrival2 Ann Emerg Med. 2006;47:405-11.

10. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Ggtzsche PC, loannidis JP, et al. The PRISMA statement for reporting systematic reviews and meta-

analyses of studies that evaluate healthcare interventions: explanation and elaboration. BMJ. 2009; 339:b2700.

11. Higgins JP, Altman DG, editors. Chapter 8: Assessing risk of bias in included studies. In: Higgins JP, Green S, editors. Cochrane handbook for system-

atic reviews of inferventions. Version 5.0.1 [updated March 201 1], http:/ /handbook.cochrane.org/, accessed 5 May 2017.

12. Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, et al. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised

studies in meta-analyses, http://www.ohri.ca/programs/clinical_epidemiology/nos_manual.pdf, accessed 5 May 2017.

13. Cummings GE, Mayes DC. A comparative study of designated Trauma Team Leaders on trauma patient survival and emergency department length-

of-stay. CJEM. 2007 Mar;9(2):105-10.

14. Ahmed JM, Tallon JM, Petrie DA. Trauma management outcomes associated with nonsurgeon versus surgeon trauma team leaders. Ann Emerg Med.

2007 Jul;50(1):7-12, 12.e1.

15. Leeper WR, Leeper TJ, Vogt KN, Charyk-Stewart T, Gray DK, Parry NG. The role of trauma team leaders in missed injuries: does specialty matter? J

Trauma Acute Care Surg. 2013 Sep;75(3):387-90.

Journal homepage: http:// www.jivresearch.org

J Inj Violence Res. 2017 Jul; 9(2): 107-116. doi: 10.5249/ jivr.v9i2.874



http://www.jivresearch.org/
http://dx.doi.org/10.5249/jivr.v9i2.874

Hajibandeh Sh & Hajibandeh Sh Injury & Violence 115

16. Grossman MD, Portner M, Hoey BA, Stehly CD, Schwab CW, Stoltzfus J. Emergency traumatologists as partners in trauma care: the future is now. J
Am Coll Surg. 2009 Apr;208(4):503-9.

17. Moore EE. Role of the acute care surgeon in the emergency department management of trauma. Ann Emerg Med. 2006;47: 413-4.

18. Houshian S, Larsen MS, Holm C. Missed injuries in a level | trauma center. J Trauma. 2002;52:715-9.

19. Hajibandeh S, Hajibandeh S, Idehen N. Meta-analysis of the effect of tertiary survey on missed injury rate in trauma patients. Injury. 2015
Dec;46(12):2474-82.

20. The American College of  Surgeons. Resources for Optimal Care of the Injured Patient 2014, 6" ed,
https://www.facs.org/~ /media/files/quality%20programs /trauma/vrc%20resources/resources%20for%200ptimal%20care%202014%20v1 1.ash
x, accessed 20 December 2015.

21. Steele R, Gill M, Green SM, Parker T, Lam E, Coba V: Do the American College of Surgeons' "Major Resuscitation” Trauma.Triage Criteria Predict
Emergency Operative Management? Annals of Emergency Medicine. 2007;50(1):1-6.

22. Nwomeh BC, Georges AJ, Groner JI, Haley KJ, Hayes JR, Caniano DA. A leap in faith: the impact of removing the surgeon from the level Il trauma
response. Journal of Pediatric Surgery. 2006; 41:693-9.

23. Groner JI, Covert J, Lowell WL, Hayes JR, Nwomeh BC, Caniano DA.The impact of managing moderately injured pediatric trauma patients without

immediate surgeon presence. J Pediatr Surg. 2007 Jun;42(6):1026-9.

J Inj Violence Res. 2017 Jul; 9(2): 107-116. doi: 10.5249/ jivr.v9i2.874 Journal homepage: http://www.jivresearch.org


http://www.jivresearch.org/
http://dx.doi.org/10.5249/jivr.v9i2.874

116 Injury & Violence

Hajibandeh Sh & Hajibandeh Sh

Appendix 1

Search No Search strategyt

#1 MeSH descriptor: [wounds and injuries] explode all trees

#2 wound* or trauma™ or injur* or fracture® or burn® or stab* or shot* or shoot* or lacerat* or accident™): TI,AB,KW
#3 miss* injur®: TI,AB,KW

#4 #1 OR #2 OR #3

#5 MeSH descriptor: [leadership] explode all trees

#6 leader: TI,AB,KW

#H7 “trauma team leader™: TI,AB,KW

#8 TTL: TI,AB,KW

#9 #5 OR #6 OR #7 OR #8

#10 #4 AND #9

t This search strategy was adopted for following databases: MEDLINE, EMBASE, CINAHL and the Cochrane Central Register of Controlled
Trials (CENTRAL)
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