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Abstract 

 

Background:  

Norway has 50 trauma hospitals serving a geographically disperse population (4.6 million) 

and many have low trauma case-loads. We showed that personnel find functioning as a team 

especially challenging, and developed a one-day training course, arranged locally at each 

hospital, focused on team training in communication, leadership, and co-operation during 

simulated patient treatment. This study evaluates the effects of training on participants’ 

knowledge, confidence, and perceived trauma team performance, controlling for hospital size 

and the participants’ previous experience.   

 

Methods: 

Anonymous, written questionnaires were answered by 4,203 participants (28% physicians, 

55% nurses) in 44 hospitals before and immediately after training courses, and by 1,368 

trauma team members in 26 of the hospitals 6 months after their last training course. Outcome 

measures were knowledge and confidence concerning the respondent’s own role, and 

evaluation of trauma team performance in live trauma resuscitations.  

 

Results: 

There was a significant increase in self-reported knowledge and confidence among all 

participants. Community hospitals and participants without recent trauma experience had the 

lowest pre-intervention scores, but reached levels comparable to participants at the other 

hospitals after training. The effects increased after 6 months, with trauma team performance 

evaluated as having improved, even by team members who had not participated in the 

training.  
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Conclusions: 

Practical team training in hospitals improved the participants’ perceived knowledge and 

confidence, which continued to increase for 6 months after training independent of 

participants’ experience level, suggesting that small hospitals may reach levels comparable to 

major hospitals.  
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INTRODUCTION 

Norway is a sparsely populated country (4.6 million inhabitants, mean population 13.8/km2) 

with a coast line of 2650 kilometers and 50 hospitals responsible for emergency trauma care. 

Most trauma victims will initially be cared for at the nearest hospital due to geography and 

weather conditions. The experience in trauma treatment gained by the hospitals through the 

daily case load is insufficient to develop and maintain trauma team performance, as well as 

the team members’ knowledge and confidence in trauma care. This problem is not limited to 

Norway, as described in a recent review (1). Several attempts to overcome this limitation by 

the use of simulators have been described (2-4). However, these simulators have been 

restricted to larger centers and are more or less immobile. In addition, other didactic 

alternatives are lacking. The ATLS courses were established in Norway as late as in 2004, and 

the annual training capacity is limited.  

 

 In Norway, with large distances and the expense of traveling, we had to develop a 

solution which could be more easily distributed. A group of anesthesiologists, surgeons, and a 

medical educationalist developed a program to improve trauma care at hospitals of different 

levels throughout the country (the BEST-project - BEST: Better & Systematic Trauma Care). 

This program has been described in detail elsewhere (5). The program comprises a one-day, 

multi-professional course arranged locally at each hospital, including simulation sessions 

(Table 1). Additionally, we developed a damage control surgery training course for surgical 

teams using a live animal model, and a network between the hospitals involved where 

procedures, experience, and training cases are exchanged.   

 

 We have previously shown that trauma team members in Norwegian hospitals 

considered communication, leadership, and prioritization to be the main problems they 
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encountered during their latest trauma team experience (5). Good communication, leadership, 

and co-operation are prerequisites for optimal team work (6-9). The use of simulation has 

been used successfully to teach team work (10, 11). The intention of this training was, 

therefore, to improve team work through local training at each hospital, using the participants’ 

regular emergency rooms and equipment for practical simulations. By leaving the educational 

material and providing training cases for hospitals to subsequently arrange their own local 

training, our intention was to encourage simulated trauma team training locally at each 

hospital. Because of the supportive format, the program was not intended to formally assess 

competencies at the hospitals by the use of pre- and post-course testing or simulations with 

testing as an objective.  

 

 This study evaluates whether a one-day course in a complex and multi-professional 

setting in the emergency department of a hospital can improve trauma team performance and 

increase knowledge and confidence among health professionals. We also wanted to assess the 

long term effects in each hospital. Finally, hospital size and previous trauma experience was 

evaluated to determine whether these factors influenced the effect of the training course. 

 

MATERIALS AND METHODS 

 During an 8 year period (April 1997 to April 2005), 44 (88%) of Norway’s 50 trauma 

hospitals were given one or more identical one-day courses. The hospitals included were at all 

levels, ranging from university hospitals with a regional trauma referral function, to small 

community hospitals serving 15,000 inhabitants. In terms of the categorization by the 

American College of Surgeons, these hospitals would range from level I through III (12). All 

personnel involved in trauma resuscitation at the actual hospital participated in a 3.5 h theory 

session based on case discussions. The course focused on accepted treatment principles 
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similar to the Advanced Trauma Life Support (ATLS®) course, and emphasized team skills 

like communication, co-operation, and leadership. The educational goals are listed in Table 1. 

Adjustments to the didactic content of practical procedures and treatment principles were 

achieved throughout the eight year period in accordance with internationally accepted changes 

in treatment policies.  

 Two trauma teams, composed according to their practice at the actual hospital, 

participated in two simulations each. The simulations were conducted in the hospitals’ 

designated trauma room using a simple mannequin as a simulated patient. A standardized 

approach was used, with similar patient cases for each hospital. The training session was 

video recorded, and the entire team was debriefed after each simulation using a structured 

format. Each team participated in two consecutive simulations with subsequent debriefings. 

The challenges in patient treatment increased in a standardized fashion between simulation 

one and two, but the cases could be adjusted to compensate for differences in team skills. All 

courses were given by two to four instructors from a core instructor group of seven instructors 

who were specialized physicians.  

 The participants answered an anonymous, written questionnaire before and 

immediately after the course. The two questionnaires were coded and could subsequently be 

related without compromising anonymity. Questions included information about professional 

training and participation in trauma resuscitations during the 6 months prior to the training 

day. In addition, all participants reported their perception of their own personal knowledge of 

the correct order of procedures during resuscitation of trauma victims, their degree of 

confidence in their own role, and the perceived quality of care during the last trauma 

resuscitation they had participated in. A 10 cm visual analogue scale (VAS) was used for the 

respondents’ judgment of their competence, confidence, and quality of care.  
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In total, 4,203 health care providers at 44 hospitals participated in the theoretical part 

of the training. Due to limited time and trauma room availability, only 1,767 of these 

providers participated in the simulated patient management.  

  

We distributed a third questionnaire 6 months after the training course, to be answered 

by all participants in each hospital’s trauma teams at the time of the survey, independent of 

whether the respondent had actually participated in the training course. This questionnaire 

contained questions similar to those in the previous questionnaires, but could not be related to 

the previous questionnaires on an individual basis. This questionnaire was answered by 1,368 

trauma team members at 26 hospitals.  

 

A subgroup consisting of 13 of the 44 hospitals had more than one training course, and 

additionally delivered answers to the questionnaire 6 months after the last training course. For 

these hospitals, comparisons of outcome measures could be performed for 3 time intervals: 

before the first course, before the last course, and 6 months after the last course.  

  

 In the questionnaire distributed 6 months after the last training course, trauma team 

members were asked to evaluate whether the training course had improved the over-all 

treatment offered to trauma victims at their institutions. 

  

 Outcome measures were self-reported changes in knowledge and confidence by the 

participating health professionals; evaluation of team performance in the last trauma 

resuscitation the respondent had participated in prior to the day of answering; and the 

respondents’ evaluation of changes at their institutions.  
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Data were analyzed with the SPSS 11.0. T-test, and the one-way analysis of variance 

(ANOVA) with Bonferroni’s correction was used for comparisons of means. The Kruskal 

Wallis test was used to compare groups with non-normal distributions. A p-value of less than 

0.05 was considered significant. Means are given with the corresponding 95% confidence 

intervals (95%CI). 

 

RESULTS 

Professional background and experience of the participants is described in Table 2. Recent 

experience handling multiple injured patients was reported by 55 % of the participants, with a 

median exposure to 1 (interquartile range 0-2) patients during the previous 6 months. The 

exposure to trauma victims differed significantly between hospital levels, with a median value 

and interquartile range of 0 (0-1) for community hospitals, 1 (0-2) for central hospitals, and 2 

(1-5) for university hospitals (p < 0.0005). 

 

 There was a significant increase in the respondents’ reported knowledge of the correct 

order of trauma resuscitation procedures and degree of confidence in their own role after the 

course (Figure 1). For confidence in the respondents’ own role, the self-reported assessment 

before the course was significantly different between all hospital levels, with primary 

hospitals scoring lowest. For knowledge of correct order of procedures, the primary hospitals 

were significantly lower than the two other levels on the pre-course response, while secondary 

and tertiary hospitals showed no significant differences. On the self-reported assessment after 

the course, all hospital levels significantly increased their scores. The community hospitals 

had the largest increase in both variables. For knowledge of correct order, respondents from 

the tertiary hospitals assessed themselves higher than respondents at the other two levels 
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(mean difference 0.23, 95% CI of difference 0.1 to 0.35, p < 0.0005). For confidence in the 

respondents’ own role, the tertiary hospitals again reached a higher level compared with the 

two other hospital levels (mean difference 0.33, 95% CI of difference 0.21 to 0.46, p < 

0.0005).  

 

 The development in perceived quality of care, knowledge about the order of 

procedures, and the respondents own role was assessed in hospitals with 3 independent 

assessments, as illustrated in Figure 2. The perceived quality of care increased significantly 

between the assessments made at the start of the first training course, at the start of the last 

training course, and 6 months after the last training course (mean difference 0.52 and 0.91 

respectively, 95%CI of differences 0.19 to 0.85 and 0.65 to 1.16, and p = 0.001 and p < 

0.0005, respectively). Between the assessment before the first training course and the 

assessment made six months after the last training course, knowledge about the order of 

procedures and the respondents own role increased significantly (difference 1.16 and 1.42, 

respectively, 95% CI of differences 0.88 to 1.43 and 1.15 to 1.68, respectively, p< 0.0005 for 

both comparisons).   

 Before the first training course in each hospital, the participants’ evaluation of quality 

of care during their last trauma resuscitation was consecutively compared over the eight years 

the 44 hospitals entered the program. No linear trend was demonstrated using a one-way 

ANOVA test for linear trends (p = 0.364). 

 

 Six months after the last training course, the respondents reported a mean score of 7.0 

(95% CI 6.8 to 7.1) when evaluating whether the training course had improved the over-all 

treatment offered to trauma victims at their institutions. Scoring was done in a 10 cm VAS 

where 0 indicated “unchanged” and 10 “improved”. No significant differences were observed 
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between hospital levels. To assess whether participation in the training course influenced the 

evaluation in the questionnaire that was distributed 6 months after the last training course, the 

respondents were grouped according to whether they participated in the training course. We 

found that evaluation of the last trauma resuscitation the respondent had participated in was 

similar in both groups (difference 0.1, 95% CI -0.1 to 0.3, p = 0.50), while knowledge of the 

correct order of procedures and confidence in the respondents own role during resuscitation 

was higher in the group that took part in training (differences 1.0 and 0.5, respectively, 95% 

CI 0.7 to 1.8 and 0.3 to 0.7, respectively, p < 0.0005 for both comparisons).  

 

Subgroups with and without recent experience 

The material was divided according to whether or not the respondents had participated in 

handling multiple injured patients during the previous 6 months. Before the training course, 

there was a significantly lower perceived knowledge about the correct order of procedures and 

confidence about the respondents’ own role in the group without recent experience (Figure 3). 

Both groups increased their knowledge to a comparable level after the course, although the 

group with recent experience remained significantly above the group without such experience.  

 

 

 

DISCUSSION 

 This study demonstrates that a one-day training course, arranged locally in hospitals, 

with practical team training improves the participants’ reported knowledge of treatment 

procedures, confidence in their own professional roles, and the perceived quality of care. 

Even non-participants evaluated the quality of care in their hospital as having improved 6 

months after their colleagues participated in training.  
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 This group of health care professionals is seldom exposed to severe trauma patients. 

Only 55 % had been engaged in the management of trauma victims during the 6 months prior 

to training. Regionalization of trauma care has been shown to improve trauma outcome in 

Canada (13). Geography and demography makes regionalization difficult in Norway, and 

improvements in trauma care will have to come from training. From the questionnaires, 

leadership and communication, two vital parts of team-performance, seemed to be the most 

common obstacles to proper trauma care as perceived by these professionals (5). A training 

course, therefore, has to cover these topics in theory and in practice, as has been shown 

previously (9, 14). Simultaneously, targeted individual skills and competency training, as the 

ATLS and similar courses, has to take place in parallel with team training. In Norway, these 

training modalities are seen as complementary, and not competitive (15). 

 

 If this training provides lasting results in hospitals, and not just to individuals, we 

would expect that quality of care during trauma treatment would be evaluated as better at later 

times in the same hospital, which actually happened. As the respondents in later courses did 

not participate in the primary course, this improvement has to be caused by other effects in the 

hospital per se. We consider that this indicates that improved team performance is transferred 

to the hospital as an organization. On the other hand, the knowledge of the correct order of 

procedures and the personnel’s knowledge of their own role does not differ between 

respondents from the first training course in a hospital, to new participants at later training 

courses in the same hospital. We consider that these individual skills are not transferred in the 

organization as the collective effects of the team training are, and thus individual skills 

training must be conducted repeatedly. It was remarkable that the impact of this training 

seemed to be independent of the starting point. The subgroup of participants without recent 
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experience considered their starting point to be poorer compared with those who had recent 

experience. In the present study, both the experienced and the inexperienced reported that 

they achieved approximately the same level of both knowledge and confidence after training. 

Hence, recent experience did not appear to be a prerequisite for individuals to profit from this 

training course. 

 

 This team training course was intended to empower community hospitals to care for 

trauma patients with a quality comparable to major centers. The minor hospitals scored 

significantly lower on individual variables, but reached a level comparable to colleagues from 

university hospitals after the one-day course. Further training by local initiatives at each 

hospital was encouraged. All hospitals were invited to participate in a network. A recent study 

documented that hospitals that participated in this network have significantly better 

procedures, trauma team composition, and paging criteria compared with other Norwegian 

trauma hospitals (16). The existence of trauma teams, trauma manuals, and paging criteria 

have been shown to correlate well with improved trauma care when measured as mortality or 

length of stay in hospital (17-21).  

 

 The use of perceived quality of trauma care as an outcome measure is a limitation to 

this study. In an intervention taking place during a time span of 8 years, a simultaneous, 

independent development would be expected (13). The participants in our training courses 

were generally well experienced professionally. When they were asked to evaluate the quality 

of the last resuscitation they participated in, there was no significant development over time 

when consecutively enrolled hospitals were compared. If trauma care had improved generally 

over the time span, one might have expected a positive trend in this variable.  
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 This study used self-reported variables as measures of effect, which is appropriate 

when the major problems during trauma resuscitation are perceived to be communication, 

leadership, and prioritizing (22, 23). The benefit of team training for communication and 

leadership has been shown previously (2, 24-26). The final proof of effect of the training 

program should ideally have been reduced mortality or real-time observations of defined 

actions during patient treatment. Unfortunately, no systematic nationwide trauma registration 

is undertaken in Norway, which excludes the possibility of evaluating the present trauma care 

by comparison with international standards.  

 

 In conclusion, this study shows that a one-day course arranged locally at each trauma 

hospital using multi-professional simulation can significantly improve self-reported 

knowledge about, and confidence in, initial trauma treatment. The course seems to give 

lasting results in quality of care as evaluated by trauma team members. The study indicates 

that minor hospitals with low case-loads of severe trauma patients can increase their 

personnel’s perceived knowledge and confidence in trauma care. Minor hospitals seem to be 

able to improve perceived quality of care as much as the major hospitals, through this 

training.  
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Table 1. 

Didactic and skill elements in the training course

Didactic components Goal                                                         Method

Treatment priorities, 
ABCDE-format 
principles

Reach a common understanding for
prioritizing

Interactive lectures based 
on cases

How to create optimal 
teamwork

To provide knowledge of leadership, 
distribution of workload, 
crosschecking, and adaptability as 
prerequisites for teamwork

Interactive lecture with 
illustrations

Communication pitfalls To increase awareness of obstacles to 
good communication                           

Lectures based on cases
using experience from 
the participants

Change in hospitals To provide tools for understanding 
how to achieve change in complex 
organizations

Lecture with examples 
from other change 
processes

Efficient communication How to improve communication by 
using closed-loop, clear orders, and 
low noise level

Training by simulation 
and debriefing based on 
knowledge given through 
lectures

Well-functioning co-
operation

Communicates, listen, offers 
assistance, supportive

Simulation and 
debriefing

Leadership Distributes workload, oversees patient 
care, crosschecks information, shares 
information, assesses patients status, 
takes responsibility

Simulation and 
debriefing

Tables



Table 2.

Demographics of health professionals participating in the trauma team training course 
(complete information available on 3,765 of the 4,203 participants)

Profession n % of all

Physicians 1,044 28

Registered nurses 2,096 55

Other professionals 643 17

Professional experience n % of all

0-4 years 1,052 28

5-9 years 724 19

10+ years 1,989 53

Tables
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Legend to figures 

 

Figure 1a and b 

Trauma team members’ self evaluation of the degree of confidence in their own role and their 

personal knowledge of the correct order of procedures during the resuscitation of trauma 

victims, based on a visual analogue scale before, and after, a one-day training course. Team 

members are grouped after hospital level (primary, secondary, and tertiary hospitals).  

* Denotes significant difference from other hospital categories. Values are expressed as the 

mean and 95% CI.  

 

Figure 2 

Trauma team members’ evaluation of the last trauma resuscitation they participated in, and 

their perceived knowledge of the correct order of procedures and their own role during trauma 

victim resuscitation. Data are provided from hospitals that had more than one training course, 

and that delivered answers 6 months after the last training course. The number of valid 

answers varies between 279 and 761 to each variable.  * Denotes significant difference from 

first training course. Values are expressed as the mean and 95% CI. 

 

Figure 3 

The increase in perceived knowledge of the correct order of procedures during trauma 

resuscitation and the perception of respondents own role during treatment after a one-day 

training course according to real-life trauma team experience in the 6 months prior to 

answering. The differences between groups before and after training, and within groups 

before and after training, were all significant. Values are expressed as the mean and 95% CI. 
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0

5

6

7

8

9

10

Before training After training

Knowledge of respondents' own role

Primary hospitals Secondary hospitals Tertiary hospitals

*

0

5

6

7

8

9

10

Before training After training

Knowledge of order of procedures

Primary hospitals Secondary hospitals Tertiary hospitals

*

*

*
*

Figures



Figure 2

0

1

2

3

4

5

6

7

8

9

10

First training Last training 6 months after last
training

V
is

u
al

 a
n

al
o

g
u

e 
sc

al
e 

(c
m

)

Quality of care Order of procedures Knowledge of own role

*
*

*
*

Figures



Figure 3
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