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Abstract
Purpose Resuscitation quality and pace depend on effective team coordination, which can be facilitated by adequate lead-
ership. Our primary aim was to assess the influence of trauma team leader experience on resuscitation pace. Second, we 
investigated the influence of injury severity on resuscitation pace.
Methods The trauma team leaders were identified (Staff trauma surgeon vs Fellow trauma surgeon) and classified from 
video analysis during a 1-week period. Resuscitations were assessed for time to the treatment plan, total resuscitation time, 
and procedure time. Furthermore, patient and resuscitation characteristics were assessed and compared: age, gender, Injury 
Severity Score, Glasgow Coma Scale < 9, and the number (and duration) of surgical procedures during initial resuscitation. 
Correlations between total resuscitation time, Injury Severity Score, and time to treatment plan were calculated.
Results After adjustment for the time needed for procedures, the time to treatment plan and total resuscitation time was 
significantly shorter in resuscitations led by a Staff trauma surgeon compared to a Fellow trauma surgeon (median 648 s 
(IQR 472–813) vs 852 s (IQR 694–1256); p 0.01 resp. median 1280 s (IQR 979–1494) vs 1535 s (IQR 1247–1864), p 0.04). 
Surgical procedures were only performed during resuscitations led by Staff trauma surgeons (4 thorax drains, 1 endotracheal 
intubation, 1 closed fracture reduction). Moreover, a significant negative correlation (r:  – 0.698, p < 0.01) between Injury 
Severity Score and resuscitation time was found.
Conclusion Experienced trauma team leaders may positively influence the pace of the resuscitation. Moreover, we found 
that the resuscitation pace increases when the patient is more severely injured.
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Introduction

The implementation of trauma systems and a coordinated 
resuscitation strategy have substantially improved the out-
comes of seriously injured patients. [1] Trauma teams are 
one of the cornerstones of a coordinated resuscitation strat-
egy. [2–4] The aim of a trauma team is to identify all life-
threatening injuries and to provide rapid resuscitation and 
stabilization.

Effective team coordination is critical for the quality 
and pace of resuscitations and leadership can facilitate this 
coordination. [5] Resuscitation pace represents the speed of 
consecutive performed tasks and decision-making during 
the resuscitations. The trauma leader supervises and coordi-
nates the team members’ activities. [6–8] The coordination 
of activities is of vital importance when critically injured 
patients are resuscitated in a team approach. During the 
resuscitation, multiple concurrent diagnostic and therapeutic 
efforts occur simultaneously.

Adequate leadership within a trauma team during a resus-
citation asks for more than the correct application of the 
resuscitation guidelines only. Even though resuscitation 
guidelines provide a rational and sequential algorithmic 
approach, they largely focus on the technical tasks performed 
by individual physicians and do not address the adaptation 
of the complicated character of most actual resuscitations. 
On one hand, the complexity of resuscitation is related to 
the injury severity or patient characteristics, and on the other 

 * Oscar E. C. van Maarseveen 
 o.e.c.vanmaarseveen@outlook.com

1 Department of Trauma Surgery, University Medical 
Center Utrecht, Heidelberglaan 100, 3584 CX Utrecht, 
The Netherlands

2 Emergency Department, University Medical Center Utrecht, 
Heidelberglaan 100, 3584 CX Utrecht, The Netherlands

3 Institute of Nursing Studies, University of Applied Science, 
Heidelberglaan 7, 3584 CS Utrecht, The Netherlands

http://orcid.org/0000-0002-4339-3487
http://crossmark.crossref.org/dialog/?doi=10.1007/s00068-021-01838-2&domain=pdf


2504 O. E. C. v. Maarseveen et al.

1 3

hand, this is related to the fact that in a healthcare environ-
ment, trauma resuscitations are performed by teams and not 
by isolated physicians. Teamwork is a complex phenomenon 
with many elements at play. During trauma resuscitations, 
for example, team members' behaviors, cognitions, and atti-
tudes are some of the elements that interact. [9].

Previous studies have shown that non-technical skill train-
ing improves patient safety, process efficiency, and reduces 
medical errors by improving teamwork, including the qual-
ity of leadership of the team leader within trauma teams. 
[10–13] These studies, however, have evaluated resuscita-
tion processes, such as guideline adherence and resuscitation 
time, primarily in a simulation setting, and did not evaluate 
the impact of the experience of the involved team leader. 
The primary aim of this study is to investigate whether the 
experience of a trauma team leader enhances resuscitation’s 
pace in real-life resuscitations. Secondary, the influence of 
the severity of patients’ injury on the pace of the resuscita-
tion was investigated. Our hypothesis was that the pace of 
resuscitations led by a staff trauma surgeon would be faster 
than resuscitations led by a fellow trauma surgeon and that 
the pace of resuscitations would be faster when patients were 
more severely injured.

Methods

Design, data collection, and outcomes

This study is a retrospective observational study of prospec-
tively gathered videos and data. All consecutive resuscita-
tions of injured patients performed by a trauma team were 
retrospectively analyzed using videos recordings during 
the first week of May 2018. All included video recordings 
were analyzed by two researchers, with extensive experi-
ence in analyzing video recordings of trauma resuscitations. 
The first step in data collection was to identify trauma team 
leaders and categorization them into one of the following 
groups: trauma surgeon staff or Fellow trauma surgeons. 
In the Netherlands, a fellowship is the direct post-graduate 
period of medical specialty training as a trauma surgeon, 
which usually comprises 1–2  years of follow-up train-
ing. Trauma surgeon staff, however, have at least 5 years 
of experience as trauma surgeons. All resuscitations were 
assessed regarding: (A) time to treatment plan: time to the 
announcement of an initial treatment plan after assessment 
of the injured patients (T1); (B) the total resuscitation time: 
from patient arrival in the trauma room until patient left the 
resuscitation room (T2); and (C) procedural times (T3): the 
time from the start till the end of a surgical procedure per-
formed during the resuscitation in the trauma room. These 
times were compared between the group of Fellow trauma 
surgeons and Staff trauma surgeons. Furthermore, patient 

characteristics were assessed: age, gender, Injury Severity 
Score (ISS), and Glasgow Coma Scale (GCS) < 9. Finally, 
team extension which was defined as the addition of an extra 
nurse or anesthesiologist supervisor and administrative delay 
was assessed.

Setting

This study was performed at the University Medical Center 
Utrecht (UMC Utrecht), a level one trauma center in the 
Netherlands, which is incorporated in an academic teaching 
hospital. At the UMC Utrecht, we have a one-tier trauma 
team activation protocol, and the trauma team is activated 
when one of the predefined sets of trauma mechanisms, 
physiological, or anatomical criteria applies to admitted 
patients following injury. (Table 1).

In accordance with our institutional protocol, the trauma 
team in UMC Utrecht consists of a supervising trauma 
leader (a Staff trauma surgeon or Fellow trauma surgeon), 
a surgical resident, an anesthesiologist’s resident, an emer-
gency care physician, two emergency department nurses, a 
neurologist, and a radiology technician; eight team mem-
bers. In the case of severely injured patients, the nursing 
team may be extended to three and the anesthesiologist may 
be accompanied by a supervisor. The decision to extend the 
team is based on suspected injuries and interventions during 
resuscitation. The allocation of trauma surgeons (Staff or 
Fellow) is based on a duty schedule made by forehand, thus 
not based on the expected severity of the injury. A detailed 

Table 1  Criteria for activation of the trauma team

Physiological Endotracheal intubation or endangered airway
Respiratory distress
Reduced level of consciousness
Any episode of hypotension

Anatomical Penetrating wounds proximal of the knee
Amputation or degloving injuries
Spinal injury
Flail chest
Pelvis fracture
Two or more long bone fractures

Trauma mechanism Fall of a height > 3 m
Large deformity of motor vehicle
Intrusion of passenger’s compartment
Death of passenger in same vehicle
Overturned car
Pedestrian hit with > 25 km/h
Ejected from the car
Extrication time > 20 min

Other Activation of trauma helicopter
On request of ambulance personnel
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description of trauma team composition and task allocation 
is described by Kreb et al. [14].

Statistical analysis

For this study, we used descriptive analysis, using Micro-
soft Excel (Microsoft Corp. Released 2010. Microsoft Office 
Excel 2010, Version 14.0. Redmond, WA: Microsoft Corp.) 
and SPSS IBM Corp. Released 2012. IBM SPSS Statistics 
for Windows, Version 21.0. Armonk, NY: IBM Corp.) The 
skewness of data was determined using a Shapiro–Wilk test; 
if p values were 0.05 or higher, data were considered nor-
mally distributed. For outcomes described in percentages, 
percent deviation was calculated. Because of the relative 
sample size, both parametric and non-parametric data [time 
to the treatment plan (T1), total resuscitation time (T2), 
procedure time (T3), age, and ISS GCS] were presented as 
medians with Inter-Quartile Range (IQRs) and Mann–Whit-
ney U test were used to compare the data of the two groups. 
We used the Chi-square test to compare categorical vari-
ables (gender, administrative delay and team extended). 
Spearman's correlation coefficient is often recommended 
for non-normally distributed data. However, several studies 
show that Pearson's correlation coefficient may offer sub-
stantial advantages in terms of statistical power for continu-
ous non-normal data. [15, 16] Therefore, both, Pearson’s and 
Spearman’s rho correlation were used to determine whether 
statistical evidence for a relationship between Injury Sever-
ity Score (ISS) and total resuscitation time (T2) existed. 
A scatterplot including a trendline was made using Excel 
(Microsoft Corp. Released 2010. Microsoft Office Excel 
2010, Version 14.0. Redmond, WA: Microsoft Corp.) The 
trend line was intended to visualize a general pattern of 
resuscitation time over ISS rather than creating a prediction 
model. The type of trend line with the highest R-squared 
value is displayed. R-squared has a value ranging from 0 to 
1, with higher values indicating better prediction ability. In 
this study, we used cutoffs according to Chin et al. [17] for a 
qualitative value for the goodness-of-fit based on R-squared 
values. Values above 0.67 were considered substantial, val-
ues between 0.67 and 0.33 were considered moderate, values 
between 0.33 and 0.19 were considered weak, and values 
lower than 0.19 were considered very weak. A p value of 
less than 0.05 was deemed statistically significant.

Privacy and ethics

After a waiver for approval by our institutional review board 
was achieved, recorded videos were analyzed, and regional 
data from the Dutch National Trauma Database (DNTD) 
were used. Trauma team members were informed of video 
analysis of the trauma resuscitation. Thereby, in agreement 
with the hospital’s legal department, informed consent 

from patient and personnel was not required as our institu-
tion uses video registration as part of local quality audits. 
For security and privacy reasons, video recordings are stored 
on a secured server inside the hospital building and are auto-
matically deleted after 14 days.

Results

Baseline characteristics

Thirty-two videos of trauma resuscitations were included 
and analyzed. All provided data were normally distributed 
(p > 0.05), except for the ISS. (p < 0.05) (Table 2). Of the 
32 analyzed resuscitations, 14 resuscitations were led by a 
Fellow trauma surgeon, and 18 were led by a Staff trauma 
surgeon. Significantly more procedures (4 thorax drains, 
1 endotracheal intubation, and 1 closed fracture reduction 
were performed when the trauma team was led by Staff 
trauma surgeons compared to Fellow trauma surgeons (Staff 
trauma surgeons 6 procedures vs Fellow trauma surgeon 0; 
p = 0.02). No significant difference was found between ISS 
and GCS between the groups. (Table 2) In both groups, the 
teams were not extended by additional members.

The influence of experience on resuscitation’ pace

The pace of resuscitations led by a trauma surgeon was sig-
nificantly faster than resuscitations led by a Fellow trauma 
surgeon (Table 2). The time to initial treatment plan (T1) 
was significantly shorter in staff trauma surgeons (Staff 
trauma surgeons median 719 s vs Fellow trauma surgeon 
852 s; p = 0.04). The total resuscitation time was shorter; 
however, it did not reach statistical significance (Staff trauma 
surgeon median 1363 vs Fellow trauma surgeon 1535, 
p = 0.22). After adjustment for procedure time (as proce-
dures were only during resuscitations led by Staff trauma 
surgeons), the total resuscitation time for Staff trauma sur-
geons was significantly shorter compared to Fellow trauma 
surgeons (Staff trauma surgeons median 1280 vs Fellow 
trauma surgeon 1535 s; p = 0.04).

The influence of severity of injury on resuscitation’ 
pace

Overall, the total resuscitation time was negatively correlated 
with the ISS score (r  – 0.698; p < 0.01). This was also the case 
for resuscitations led by both, Staff trauma surgeons and Fel-
lows (Pearson’s correlation: Staff trauma surgeons: r  – 0.808, 
p < 0.01; Fellow trauma surgeon: r  – 0.712, p = 0.02 spear-
man’s correlation: Fellow trauma surgeon:  – 0.844, p < 0.01; 
staff trauma surgeons:  – 0.842, p < 0.01). A scatterplot with 
an indicative trend line is shown in Fig. 1. The goodness-of-fit 
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of the trend lines of Staff trauma surgeons and Fellow trauma 
surgeons were moderate (R2 value: 0.59) and substantial (R2 
value: 0.68), respectively.

Discussion

We found a higher pace of trauma resuscitations in resus-
citations that were led by experienced supervising Staff 
trauma team leaders compared to less-experienced team 

leaders (Fellow trauma surgeons). On average, the time 
until the treatment plan was declared, was 6 min shorter, 
and the total resuscitation time 6 min shorter when trauma 
teams were led by a Staff trauma surgeon. This difference 
in resuscitation pace is of clinical relevance for critically 
ill trauma patients requiring immediate care. Especially, for 
patients suffering severe hemorrhage, the enhanced resus-
citation pace could be the difference between life and death. 
[18, 19] Second, we found a strong correlation between the 
severity of injury and resuscitation pace, whereas patients 
suffering more severe injuries were resuscitated faster. This 
strong correlation could be a result of situational awareness 
of the team (patients needing treatment fast) which leads 
to an expedited resuscitation. Our results are in line with 
the results of the study of Spanjersberg et al. [20]. In their 
study, the total resuscitation time was shorter in severely 
injured (Revised Trauma Score of 12) patients compared to 
less severely injured patients (Revised Trauma Score lower 
than 12). (34.8 versus 45.9 min). However, their results need 
to be interpreted with caution, as severely injured patients 
were resuscitated with a larger and more experienced trauma 
team compared to less severely injured patients.

Consistent with a previous study, [21–23], we found that 
more experienced trauma team leader enhances the pace of 
trauma resuscitations. In a before-and-after observational 
study performed at our hospital, we found that the introduc-
tion of a 24-h in-house attending trauma surgeon (instead 
of an on-call attending trauma surgeon) availability of extra 
experience was created within the trauma team and during 
initial trauma care. This resulted in a significant decrease of 
length of stay in the emergency department, more patients 
reached the ICU within an hour, and a doubling of the 

Table 2  Baseline characteristics and resuscitation times

* Deemed as statistical different

Fellows Trauma surgeons Signifi-
cance p 
value

Resuscitations, cases 14 18 NA
Number of team leaders 2 3
Age, mean (SD) 47 (15) 53 (19) 0.41
Gender, percentage male 64 78 0.45
ISS, median, (IQR) 10 (4–26) 13 (5–21) 0.43
GCS < 9, percentage 14 6 0.40
Team extension, cases 0 0 NA
Procedures, amount 0 6 0.02*
Time to plan in seconds, median (IQR) 852 (694–1256) 719 (489–893) 0.04*
Time to plan minus procedure time in seconds, median (IQR) 852 (694–1256) 648 (472–813) 0.01*
Total resuscitation time in seconds, median (IQR) 1535 (1247–1864) 1363 (1039–1611) 0.22
Total resuscitation time minus procedure time in seconds, median (IQR) 1535 (1247–1864) 1280 (979–1494) 0.04*
Administrative delay, cases 1 1 0.92
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percentage of patients arrived in the OR within 30 min. [21] 
Cole et al. [22] found that in trauma resuscitations led by an 
experienced team leader (consultants), targets such as diag-
nostic imaging and hemorrhage control were significantly 
more likely achieved compared to trauma resuscitations 
that were led by less-experienced trauma team leaders (resi-
dents). Furthermore, the study of Hong et al. [23], showed 
that patients had a higher chance to survive when resusci-
tated by a team with an experienced trauma team leader. 
Their multivariate logistic regression analysis among 284 
resuscitations revealed that a less-experienced trauma team 
leader (trauma surgeons with less than 2 year experience) 
was an important risk factor for mortality among patients 
with a GCS ≤ 8 [odds ratio (OR): 14.5, 95% CI 1.7–125.5, 
p = 0.015].

Although leadership can be trained, experience is still 
essential. In a recent randomized controlled trial regarding 
leadership training by Fernandez et al. [24], overall leader-
ship scores of trauma team leaders who had received simu-
lation leadership training were significantly higher com-
pared to their untrained colleagues (trained leaders: mean 
score 10.97 SD 3.67; untrained leaders: mean score 7.27 
SD 2.52; p = 0.02). Despite these findings, the experience 
remains an important cornerstone, as was demonstrated 
by Sarcevic et al. [25] In their study, they distinguished a 
directive leadership style and an empowering leadership 
style. A directive leadership style is preferred in resuscita-
tions of severely injured patients with inexperienced team 
members. Inexperienced team members may not possess the 
confidence or knowledge necessary to make quick decisions. 
Directive leaders can help inexperienced team members by 
taking control of the situation. The empowering leadership 
style was found to be better suited during resuscitations of 
less severely injured patients with more experienced team 
members. [25] By empowering, members with more experi-
ence can make their own decisions. Therefore, the trauma 
team leader could focus more on decision-making and the 
overall plan. In the case of resuscitations of less severely 
injured patients, the empowering leadership style provides 
an educational value. Trauma leader has more time for deci-
sion-making and can discuss the situation more thoroughly 
with team members.

The factors that explain why resuscitation pace is faster 
in trauma resuscitations that are led by more experienced 
trauma team leaders are, to our knowledge, not studied yet. 
However, one could imagine that experienced trauma lead-
ers can make decisions based on extensive experience that 
incorporates not only the resuscitation itself but all aspects 
within the complete care trajectory of trauma patients. This 
extensive experience enhances the pace and quality of the 
decision-making process during trauma resuscitation. Klein 
et al. [26] describe this phenomenon in detail and call it ‘rec-
ognition primed decision making’. Non-technical abilities, 

such as effective communication, have been shown to be 
critical during trauma patient resuscitation and influence 
resuscitation pace [5, 27]. As those non-technical skills 
typically develop with experience, it is reasonable to expect 
that resuscitations led by more experienced trauma surgeons 
will have a positive impact on the resuscitation pace. Fur-
thermore, experience leads to confidence which may lead 
to a better overview of the process and could redirect the 
resuscitation process on time when needed. Finally, based 
on personal experience in practice, team members express 
higher trust in a more experienced team leader, leading to 
less debate during resuscitation, which is time saving.

Strengths and limitations

The strength of this study was the use of video recordings 
of trauma resuscitations to analyze the pace of the resus-
citation, which provides accurate documentation of the 
trauma resuscitation. Using video recordings allowed us 
to re-wind if needed, which increased the accuracy of the 
data collection. Our study also has some limitations. First, 
our study was a single-site study that enrolled a relatively 
small sample of 32 trauma team activations in a level one 
trauma center in an academic institution. The practices and 
policies at our institution may differ from other academic 
medical centers throughout and considerably vary from 
community-based practices. Therefore, the generalizability 
of our findings may be limited. Thereby, the small sample 
size could have introduced bias, as cofounders might be 
underpowered and might be overseen. There are many fac-
tors at play during trauma resuscitations, including but not 
limited to patient, team leader, and team member factors, not 
to mention interpersonal behaviors and interactions. In this 
explorative study, not all factors have been addressed in this 
study. Nevertheless, based on our results, we found that ISS 
could be an important cofounder when assessing the influ-
ence of the experience of the leader on resuscitation pace, 
as the severity of the injury of the patient seems to have an 
influence on resuscitation pace, as well. Furthermore, the 
overall severity of the injury of the resuscitated patients was 
medium [median 10 (IQR4-26) for Fellow trauma surgeons 
and 13 (IQR5-21) for Staff Trauma Surgeon; p 0.43]. The 
resuscitation pace is especially important for patients suffer-
ing more server injuries. The sample size of this study was 
too small to compare a group of the most injured patients 
only. However, as Fig. 1 indicates, the pace of the resuscita-
tion led by a Fellow trauma surgeon seems, in general, to 
be less across all ISS scores. Therefore, it is more likely 
that, despite the small sample size, the results found that the 
experience of the trauma team leader improves resuscitation 
pace which is also valid for more severely injured patients. 
Second, patient-related outcomes were not evaluated in this 
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explorative study. Further research is needed to investigate 
resuscitation pace effect on patient-related outcomes, such 
as length of stay, in-hospital complication, and mortality. 
Third, the outcome values, T1 (time to initial treatment 
plan), T2 (the total resuscitation time), and T3 (procedural 
time), might have some limitations. For the outcome time to 
initial treatment plan (T1) minus the procedural time (T3), 
bias could have potentially have been introduced, as the 
group who has performed most procedures (Staff trauma 
surgeons) may be delaying a plan to perform a procedure. 
However, in this study, all procedures took place after the 
announcement of a treatment plan and therefore have not 
influenced T1 minus the procedural time (T3). For the out-
come total resuscitation time (T2), administrative factors 
might have biased the outcome. In practice, there might be 
some delay when the patient is leaving the trauma room 
when waiting for the availability of the CT scan. However, 
in this study only in two cases, there was a delay in trans-
ferring the patient to the CT scan. Furthermore, delays are 
not driven by other administrative factors (for example, bed 
availability, speed of transport services, etc.), while patients 
that do not need direct treatment are transported to another 
room at the ED, to prepare the shock room for new trauma 
resuscitations. The total resuscitation time (T1) minus pro-
cedural time might also be biased by the fact as, during pro-
cedures, plans could have been discussed and prepared for 
simultaneously, perhaps accounting for a seemingly quicker 
overall resuscitation time by the Trauma surgeon group. 
Fifth, the exact experience of the trauma team leader was 
not measured. However, the Fellows had no or only 1 year 
experience as trauma surgeon before the resuscitation, while 
staff members included in this study had at least 5 years 
of experience. Finally, we calculated an R-square value to 
assess the goodness-of-fit; however, some articles debate 
whether R-squared values are appropriate. [28, 29] Never-
theless, the trendline was intended to visualize a general 
pattern, rather than creating a prediction model. Thereby, 
the sample size and the fact that this is a single site would 
diminish the generability of such a prediction model.

Implications for daily practice

Some considerations for daily practice, can be made. First, 
hospitals should consider activating a trauma team with 
the addition of an experienced trauma team leader in cases 
where it is expected that rapid resuscitation is necessary, 
which is typically the resuscitation of more critically injured 
patients. Thereby, we prefer ‘scale-down when possible’ 
above ‘scale-up when necessary.’ The AMC Amsterdam, 
a level one trauma center in the Netherlands, developed an 
in-hospital triage tool to downgrade the trauma team when 
possible to reduce over triage. The tool reduced over tri-
age from 70% to 27%, while no undertriage was found, [30] 

while under triage, proportions of 42 percent are reported 
for two-tiered trauma call systems. [31] Furthermore, we 
suggest that the experienced trauma surgeon should be 
available from the beginning of the resuscitation, as already 
demonstrated in an earlier study [21]. Scaling up teams 
could result in undesired effects. Instead of accelerating the 
pace of the resuscitations as desired, the addition of a new 
(senior) trauma leader or other team members may inter-
fere with the existing dynamics of the team, which could 
be confusing and therefore work counterproductive. Tschan 
et al. [32] investigated this phenomenon among cardiopul-
monary resuscitations and described that the team dynamic 
underwent important changes each time a new team mem-
ber of higher status joined the team and did not necessarily 
improve the performance during resuscitation. Moreover, 
they found that the shared responsibility of leaders leads to 
confusion within the team. [32] Translated to trauma resus-
citations, this could be the case when experienced trauma 
team leader integrates during the resuscitation. Our second 
suggestion is to explore opportunities to improve team mem-
bers’ experience; as is shown in this study, experience is 
an important factor for rapid resuscitation. Previous studies 
have shown that simulation training and video review educa-
tion of actual resuscitations improved resuscitation quality 
and pace. [33–35]. This may imply that experience of team 
members, at least partly, could be based on educational and/
or simulated situations and not solely on actual resuscitation-
related situations. Finally, the pace of the resuscitation might 
be a valuable quality indicator of trauma resuscitations. For 
example, resuscitations could be stratified based on severity 
of injury and relatively slow resuscitations may be chosen 
for routinely evaluation during case conferences or individ-
ual educational feedback initiatives.

Implications for research

Further research is needed to increase our understanding 
of leadership, experience, teamwork, and their relation to 
patients’ outcomes. First, consensus should be reached what 
leadership and experience for trauma resuscitation mean. 
Winston et al. [36] illustrate the complex nature of leader-
ship. The auteurs investigated the term leadership from a 
sociological perspective and uncovered over 90 variables 
that may comprise the whole of leadership. To understand 
what leadership should mean during trauma resuscitation, 
explorative studies should analyze what factors discrimi-
nate an experienced trauma team leader discriminates from 
inexperienced trauma team leaders and which of these fac-
tors influences the quality and pace of trauma resuscitations. 
Second, research should focus on how these discriminating 
factors could be used to improve trauma care. For example, 
if some of these factors are highly trainable, such as commu-
nication skills, this should be the primary focus on training 
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members of the trauma team. Another example could be that 
these factors are not trainable, but only be gained due to the 
experience of actual cases. In that case, it should be further 
defined when experienced trauma team leaders should be 
deployed.

Conclusion

Experienced trauma team leaders may positively influ-
ence the pace of the resuscitation. Second, we found that 
the resuscitation pace increases when the patient is more 
severely injured.
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