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eTABLE 1. Intervention Rationale and Implementation 

Intervention Rationale Implementation 
Headsets The trauma bay can be crowded and noisy 

with frequent distractions and interruptions. 
We hypothesized that the use of headsets 
among the trauma team might help reduce 
distraction and improve communication.  

Initially tested in simulation of central 
line placements. Not implemented in the 
final study. 

Equipment 
Storage 
Standardization 

Observations and interviews identified that 
equipment & supply storage in the trauma 
bays are not standardized. This led to: 
delays in access; multiple physical 
impedances due to the small size of the bay 
and the large number of people present; 
labeling was poor; learning for new staff was 
a challenge. 

We developed a current state map of 
the trauma bays and then requested 
feedback for all team members involved 
in trauma. Using functional grouping 
principles, the result was a color-coded 
bay that allows staff to quickly locate the 
supplies and equipment they need.   

Trauma 
Transport 
Medication 
Pack 

Many of the patient related flow disruptions 
involved patient movement within CT.  If 
sedation medications were needed, the 
nurse or resident had to go back to the 
emergency department to retrieve the drugs 
(approximately 250ft away).   

We developed a Medication Travel Kit 
that could be taken to CT with the 
patient to allow appropriate sedation. 
The guideline that was created is 
detailed in eTable 6. 

Whiteboard Observations and interviews highlighted that 
as each new team member arrives, there 
were repeated discussions about the patient 
and mechanism of injury.  To reduce these 
interruptions, we mounted a whiteboard in 
the trauma bay to display key pre-hospital 
information: patient age, gender, mechanism 
of injury, pre-hospital vitals, and field 
treatment.  

The radio nurse (MICN) was 
responsible for filling in the patient 
details, based on the information 
obtained from the EMTs. MICNs 
immediately saw the value of writing the 
information once and eliminating 
repeated questions from the trauma 
team. The Environmental Services team 
was responsible for erasing the board 
during routine room cleaning between 
patients. 

Pre Briefing To complement the whiteboard and improve 
communication and co-ordination we 
implemented team briefings. These clarified 
roles and responsibilities, facilitated 
socialization of new members, and defined 
the initial plan of care. Briefings decrease 
non-routine events28, disruptions29, highlight 
potential problems and improve 
communication 30and reduce delays and 
communication breakdowns31.  

Sometimes there was not enough time 
to adequately complete a pre-briefing 
prior to the patient arrival, so we 
specified a 30-second to 1-minute pre-
briefing. Pre-intervention data were 
used to examine the time between 
trauma team activation and the arrival of 
the patient. After several weeks of 
testing and adapting the process, an 
acceptable format was found, though 
not all traumas allowed a pre-briefing. 

Teamwork 
Training 

Discoveries concerning coordination and 
communication problems, led us to consider 
teamwork and leadership development. This 
prior knowledge enabled us to focus the 
content of the TeamSTEPPS course 
material to address specific issues. Our 
approach was to offer building blocks of 
skills, based on our previous data, studying 
documentation, and collecting trauma 
leadership skills. 

Training focused on trauma-specific, 
trainable, observable, relevant team 
skills that could be taught in 1-hour 
class modules. These were: (i) Roles 
and responsibilities; (ii) Leadership; (iii) 
Communication; (iv) Conflict 
management. Modules were delivered 
in two different configurations.  Intensive 
training (2x1hr modules on two 
successive days) and Incremental 
training (1x1hr module per week over 4 



3 
 

© 2014 American Medical Association. All rights reserved. 
 
 

weeks). We thus condensed the 
TeamSTEPPS program into a total of 4 
hours focused specifically on the needs 
of trauma residents. 
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eTABLE 2. Intervention Effectiveness Evaluation 

 Evaluation  Result Outcome 
Headset 
Evaluation 

Residents were given a 
detailed patient scenario, 
distracting patient care 
noises, and multiple staged 
interruptions were 
introduced. We measured 
task completion time, 
subjective workload(NASA 
TLX)32, and subjective 
impressions, in two pilot 
studies. 

Mean time to task completion was 
4% faster.  
TLX was one point (<1%) higher.  
Allowed for easier communication 
when team were not next to each 
other, and provided clarity in a 
noisy environment. Multiple 
voices, size, weight and stability 
of the headsets were a problem. 

Development 
required. 
Not used for real 
study. 

Equipment 
Storage 
Standardization 

Before and after spaghetti 
maps that show time and 
distance covered during 
specific trauma scenarios: 
(i) gunshot wound to the left 
chest with severe blood loss 
(ii) left femur compound 
fracture with a stable patient 
and minimal blood loss 
(iii) head trauma requiring 
intubation. 

Four different healthcare workers 
involved in a trauma case (four 
nurses and one nurse aid) were 
timed performing the task. For the 
test scenarios: 
(i) thedistance traveled to collect 
supplies was reduced by 12%, 
and the time taken to collect 
supplies was reduced by 15%. 
 (ii) the time to collect supplies 
was reduced by 6% 
(iii) the time to collect supplies 
was reduced by 4%  

Success. 
5-10% reduction 
in times and 
movement. 

Trauma 
Transport 
Medication Pack 

Unstructured evaluation of 
41 cases. 

12% (5 cases) needed 
medications during transport to 
CT and in each one of those five 
cases, the drugs had already 
been retrieved and were with the 
team during transport.Greater 
awareness led to a better 
assessment of the stabilization, 
sedation, and analgesic needs of 
the patient prior to transport.  

As 
communication of 
the trauma pack 
occurred, the 
need to for the 
trauma pack 
decreased. 

Whiteboard We measured the use of the 
whiteboard.(i) Was the board 
used (Y/N) 
(ii) Was the data set 
complete? (5 items) 
(iii) Who posted the 
information? 
(iv)Was the information on 
the board before the trauma 
team arrived? (Y/N) 
(v) Was the information on 
the board before the patient 
arrived? (Y/N) 

 
(i) Used in 70% (48/69) of 
observed cases. 
(ii) All information was posted in 
64% (31/48) cases. 
(iii) Posted by:  MICN 56% 
(27/48), Scribe nurse 15% (7/48), 
other/unknown 29% (14/48). 
(iv) Info up before team arrived in 
60% (29/48) cases. 
(v) Info up before patient arrived 
in 100% (48/48) cases. 

The whiteboard 
was regularly 
used, anecdotally 
popular and 
valuable to the 
trauma process 

Pre Briefing Directly observed: 
(i) Was a briefing conducted? 
(Y/N) 
(ii) How long did it take? (s) 
(iii) How many people were 

(i) Conducted for 41% (28/69) of 
cases. 
(ii) Mean duration was 40s (95% 
CI ±17.5s) 
(iii) Mean 5.6 (95% CI ± 0.7) team 

Implementation 
successful where 
sufficient time 
was available to 
conduct the 
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present? (n) 
(iv) Was there an influence of 
pager-to-patient-arrival time 
on briefing? (mins) 
 
An anonymous online survey 
of 30 staff was used to 
examine attitudes to the 
briefing. 

members present  
(iv) Mean pager-to-patient-arrival 
time with a briefing was 11 mins 
(95% CI ±1.3mins), and was 7 
mins (95% CI ±1.8mins) when a 
briefing was not conducted 
(p=0.001) 
 
83% agreed or agreed strongly 
that pre-briefing helped for 
coordinating trauma care,  
83% thought the information 
content was about right 
73% thought it was a good use of 
time 
63% thought it should be lead by 
the trauma resident 
46% thought there was enough 
time. 

briefing. 
 
 
The briefing was 
popular, but 
timing problems 
were noted. 

Teamwork 
Training 

A total of 8 residents trained 
(4 in each delivery 
configuration). Pre-training 
observations were also 
conducted. 
(i) Knowledge, attitudes, and 
preference were measured 
through questionnaire. 
(ii)Teamwork observed using 
the T-NOTECHS 
scale33(Low:5;High: 25),  
(iii) Specific instances of 
delegation, task assistance, 
read backs, and check backs 

(i) Knowledge& teamwork 
attitudes were better than a 
control for both delivery 
configurations. Training was 
viewed positively; incremental 
condition favored. 
(ii) T-NOTECHS. Pre training (n= 
24): 13.5 (95% CI ±2.5)  Post 
training (n=29): 18.5 (95% CI 
±1.4). p=0.001. No difference 
between delivery configurations. 
(iii) Pre training: 6.2/case (95% CI 
±2.5), Post training: 12.2/case 
(95% CI ±6.2), p=0.02. The 
incremental training delivered 
more benefit for this measure. 

In both the 
training groups, 
the residents 
immediately 
incorporated the 
training into their 
practice on the 
trauma team. 
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eTable 3. Direct Observation and Database Samples 

 Directly Observed Outcome Database 
Mortality Risk 

 Acuity Overall Went to 
CT 

Went to 
OR 

Minor Moderate Major Extreme

Pre Intervention 
High 14 11 4 

245 158 74 33 Low 72 65 2 
Total 86 76 6 

Post 
Intervention 

High 13 10 6 
244 170 69 25 Low 107 97 3 

Total 120 107 9 
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eTable 4. Summary of Main Measures 

  High Acuity Low Acuity 

  PRE (n=14) POST 
(n=13) 

PRE 
(n=72) 

POST 
(n=107) 

Flow 
Disruptions 

Range 1 - 105 1 - 50 1 - 65 1 - 27 

Mean 25.6 18.5 9.80 9.60 

SD 32.4 18.6 7.89 6.32 

Median 13.5 9.00 8.00 8.00 

Time Range 38 - 291 39 - 250 18 - 347 13 - 335 

Mean 127 123 96 80 

SD 67.9 76.1 55.9 52.5 

Median 119 85 84 70 
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eTable 5. Regression Models for Main Outcome Measures 

  Slope Variance Effect Size 
  Beta t p R2 F (1,200) Cohen’s f2 
Flow 
Disruptions 
 
 

Trauma Level -0.03 -0.93 0.3551 0.00 0.8591 0.01 
CT -0.15 -4.48 <.0001* 0.07 20.0339 0.08 
OR -0.41 -7.94 <.0001* 0.22 63.0758 0.28 
Intervention 0.03 1.24 0.2160 0.01 1.5404 0.01 
Intervention x level x 
CT 

-0.07 -2.55 0.0116* 
0.02 

6.4972 0.02 

Time Trauma Level -0.019 -0.81 0.4189 0.00 0.656 0.00 
CT -0.13 -6.55 <.0001* 0.12 42.9535 0.14 
OR -0.29 -9.26 <.0001* 0.24 85.8087 0.32 
Intervention 0.080 4.66 <.0001* 0.06 21.7476 0.06 
Intervention x level x 
CT -0.067 -3.88 0.0001* 0.04 15.085 

0.04 
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eTable 6. Trauma Medication Travel Pack Guideline 

1 As part of transport preparation of intubated patients, sedation (and paralysis if indicated) is/are to be 
considered before movement from the ED.  If no contraindications are present routine sedation and 
paralytic agents are to be provided prior to transport to prevent adverse events during transport. 

2 The nurse and physician are to assess the likelihood of the patient awakening while in Imaging or 
arrival to the OR and ICU.  This is of particular concern for Trauma patients who are intubated in the 
ED with the use of short-lasting RSI medications. 

3 “ED Medication Travel Kit” is to be ordered by the physician and obtained by the nurse prior to patient 
transport if the patient: 

a. is at risk for early awakening from sedation and paralysis,  
b. is expected to be away from the ED for an extended period of time 
c. is a risk for prolonged transportation time 

4 The “ED Medication Travel Kit” consists of two 2-mg vials (total  of 4 mg) of midazolam (Versed®) 
and one 10-mg vial of pancuronium (Pavulon®). 

5 Routine dosing of midazolam (0.03 – 0.1 mg/kg) and pancuronium (0.04-0.1 mg/kg) may be ordered 
by the treating physician(s) to manage the patient’s needs for sedation and paralysis. 

6 The Adult Standard Dose of 42 mg midazolam and 5 mg pancuronium is suggested to minimize 
errors in medication order communication and delivery. 

7 Paralysis should not be provided without adequate sedation 
 

 

 


