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Paramedic to trauma team verbal handover 
optimization — a complex interaction

Background: Handover to the trauma team is crucial to trauma care. The emer-
gency medical services (EMS) report must be concise, contain key details, and be 
time- limited. Effective handover is difficult, often occurring between unfamiliar 
teams, in chaotic environments, and without standardization. We aimed to evaluate 
handover formats in comparison to ad-lib communication during trauma handover. 
Methods: We conducted a single-blind randomized simulation trial evaluating 
2 structured handover formats. Paramedics randomly assigned to ad-lib, ISOBAR 
(identify, situation, observations, background, agreed plan, and readback) or IMIST 
(identification, mechanism/medical complaint, injuries/ information about complaint, 
signs, treatments) handover formats underwent scenarios in an ambulance, then trans-
fer to the trauma team. Assessment of handovers was completed by the trauma team 
and by experts using audiovisual recordings. 
Results: Twenty-seven simulations were conducted, 9 for each handover format. 
Participant ratings of the usefulness of the IMIST and ISOBAR formats were 
9/10 and 7.5/10, respectively (p = 0.097). Quality of the handover was deemed 
higher by team members when a statement of objective vital signs and a logical 
format was used. Handovers delivered with confidence, directed and summarized 
by a trauma team leader, before physical patient transfer, and without interrup-
tion were identified as having the highest quality. The type of format was not a 
significant contributor to handover; however, we identified a matrix of factors 
affecting the quality of trauma handover. 
Conclusion: Our study shows agreement by prehospital and hospital personnel 
that a standardized handover tool is preferred. A brief confirmation of physiologic 
stability, including vital signs, limiting distractions, and team summarization 
improves handover effectiveness.
Contexte  : Le mode de transfert en traumatologie est crucial pour cette discipline. 
Le rapport du service des urgences doit être concis et rapide, tout en incluant les 
paramètres clés. Il est parfois difficile de procéder à un transfert efficace car les 
 équipes se connaissent peu, et le contexte est souvent chaotique et dépourvu de struc-
ture uniformisée. Nous avons voulu comparer aux échanges impromptus des modes 
de transfert structurés en traumatologie.  
Méthodes : Nous avons réalisé un essai de simulation randomisé à simple insu pour 
évaluer 2 modes de transfert structurés. Assignés aléatoirement soit à des échanges 
impromptus, soit aux modes ISOBAR (identité, situation, observations, background, 
accord sur un plan et révision) ou IMIST (identité, mécanisme/symptômes, informa-
tion sur les blessures, signes et traitements), les ambulanciers paramédicaux ont pris 
en charge des scénarios dans une ambulance, puis leur transfert vers l’équipe de trau-
matologie. L’évaluation des transferts a été effectuée par l’équipe de traumatologie et 
par des experts à partir d’enregistrements audiovisuels.  
Résultats  : Vingt-sept simulations ont ainsi été réalisées, 9 pour chacun des 
modes de transfert. Les participants ont respectivement classé comme suit 
l’utilité des modes IMIST et ISOBAR : 9/10 et 7,5/10 (p = 0,097). Les membres 
de l’équipe ont jugé que la qualité du transfert était meilleure lorsqu’un mode 
formel était utilisé, incluant les signes vitaux objectifs et un format structuré. Les 
meilleurs transferts sont ceux qui ont été fait avec aplomb, guidés et résumés par 
une personne responsable de l’équipe de traumatologie, avant le transfert phy-
sique des malades et sans interruption. Le mode en soi n’a pas été un important 
facteur contributif pour le transfert; toutefois, nous avons identifié une trame de 
facteurs qui affectent la qualité du transfert en  traumatologie.  
Conclusion  : Selon notre étude, le personnel hospitalier et préhospitalier s’entend 
pour dire qu’un outil de transfert standardisé est à privilégier. Une brève confirmation 
de la stabilité physiologique incluant les signes vitaux,  le fait de limiter les distractions 
et présenter un résumé pour l’équipe contribuent à améliorer l’efficacité du transfert. 
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R esuscitation of trauma patients is challenging as 
it involves coordinated care by multiple provid-
ers, with urgent interventions taking place in 

parallel.1–3 Without effective communication, the quality 
of the resuscitation and outcome of the patient can be 
severely affected. Unlike other emergency medical ser-
vices (EMS) care transfers, in which patient handovers 
seek to convey complete patient details, trauma hand-
overs must be concise and communicate key details for 
initial resuscitation and decisions.4–7 Effective handover 
ensures the receiving team has relevant information and 
does not delay care or critical interventions.

The content of EMS handovers is not standardized, 
and although many formats exist, their effectiveness and 
compliance with using them is not clear.10–12 A formatted 
approach allows both the EMS crews and the trauma team 
to communicate information efficiently and effectively.4,8,9 
Unstructured patient handovers can result in medical 
errors, whereas a structured approach can improve com-
munication and reduce critical information loss.7,9,13,14

This study aims to evaluate trauma handover using 
2 structured formats compared with the unstructured 
(ad-lib) approach currently used in the province. We 
aimed to identify improvements in content, quality and 
consistency in the delivery of handover through the 
use of a formalized handover tool and refine the pro-
cess of EMS trauma handover.

Methods

We obtained ethics approval from the University of 
Alberta Health Research Ethics Board — Health Panel, 
study reference number Pro00078561, before any data 
collection or recruitment occurred. Our study was a ran-
domized simulation trial evaluating structured handover 
formats compared with the current unstructured 
approach in use. We aimed to identify improvements 
through the use of a formalized handover tool by using a 

scoring matrix, objective measures and thematic analysis 
of multiple blinded experienced experts’ comments on 
the study handovers.

This mixed-methods study recruited EMS providers 
from a high-volume provincial trauma system to take 
part in 3 scenarios, with providers assigned via random 
number generator to a standard stream (control), or a 
training module using 1 of 2 trauma handover formats. 
The 2 handover formats evaluated were the IMIST 
handover (identify, mechanism of injury, injury sum-
mary, signs and symptoms and, treatments)10,14–17 and 
the ISOBAR handover (identify, situation/status, obser-
vations, background, assessment/actions, and acceptance 
of responsibility).3–5,16,18 The intervention groups 
received a reference card of the assigned format and 
watched a short video primer demonstrating the key ele-
ments required in a verbal handover.13,19,20 The interven-
tion groups were assessed against a control group as well 
as an internal control comparison to the first scenario 
for all groups.

Experimental protocol

Three teams of paramedics were assigned to each stream 
(standard v. training module) for a total of 27 trauma 
simulations and handovers. The providers underwent 
standardized scenario iterations in an EMS mobile simu-
lation ambulance, where they received a report of the 
scene findings followed by 10–15 minutes of assessment 
and ongoing simulated transport care before arrival at 
the simulation trauma centre. On arrival at the trauma 
centre, the paramedic team moved the mannequin from 
the ambulance into the hospital facility trauma bay with 
the trauma team awaiting, as would occur in a standard 
trauma team activation. The trauma team consisted of a 
trauma team leader, a surgical resident and trauma 
nurses. The paramedic team then provided a verbal 
handover to the trauma team (Figure 1).

Fig. 1. Scenario progression from scene to hospital trauma bay handoff. ATLS = Advanced Trauma Life Support; EMS = emergency 
medical services; TTL = trauma team leader.
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Each paramedic team undertook 3 standardized 
trauma scenarios in random order. Scenarios were of 
similar acuity, with comparable injuries, intervention 
and clinical trajectory. The EMS providers randomized 
to intervention streams received a training module on 
handover content and communication along with 
instruction regarding either ISOBAR or IMIST hand-
over tools after completing the initial control scenario 
(Figure 2). The sample size was one of convenience 
based on available EMS teams on the simulation days 
and simulation resource constraints.

Data collection consisted of video and capture in 
the simulated trauma bay of the prearrival, arrival, 
handover, and initial assessment phases of care in each 
scenario. The physician and nursing staff completed 
Likert rating scales (scored 1–10) of the handover as 
well as qualitative comments and observations regard-
ing the handover interactions.

Post hoc evaluation of the recorded handovers was 
undertaken by 7 independent evaluators with expertise 
in crisis resource management (2 trauma surgeons, 
2 emergency medicine trauma team leaders, 2 EMS 
educators, and 1 intensive care unit fellow). Each 
reviewer received a randomized order of videos to 
review using 2 tools. First was an assessment of hand-
over content and completeness, and second an overall 
subjective impression in the form of a 10-point Likert 
scale. Comments regarding each handover were col-
lected from each reviewer. The EMS participants were 
invited to complete a postparticipation survey regarding 
handover tools in trauma handover.

Qualitative analysis

The comments collected were reviewed and underwent a 
thematic analysis process. These were analyzed using 
NVivo qualitative analysis software (QSI International).

Statistical analysis

Descriptive analysis was completed using means (stan-
dard deviations), medians (interquartile ranges [IQRs]) 
and frequencies, as appropriate. Comparisons between 
and within groups were completed using 1-way analysis 
of variance, Kruskal–Wallis and paired Student t tests as 
appropriate. We used STATA 13.0 software (StataCorp.) 
for the analyses. We considered results to be significant 
at a p value less than 0.05.

Results

A total of 13 EMS providers participated: 9 (69%) 
advanced care paramedics (ACP) and 4 (31%) primary 
care paramedics (PCP). Median (IQR) years of experi-
ence was 14.5 (10–18) years, with the ACP providers 
being significantly more experienced (16 [14–19] yr v. 3 
[2–6.5] yr). A total of 27 simulations were conducted 
with 9 simulations in each randomized group (control, 
ISOBAR and IMIST) (Table 1). Each group had 1 PCP, 
with the remainder of participants in each group being 
ACPs. Average years experience for the control, 
 ISOBAR and IMIST providers in each group were 8, 
16.5 and 12 years, respectively.

Fig. 2. Trauma simulation flow by study group and progression, for control and intervention groups.
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Video analysis was conducted on 26 of 27 scenarios 
owing to a video capture failure on 1 control scenario 
(the first scenario of a control group sequence). Most 
(70%) providers described using handover tools in the 
past, and all participants felt a handover tool was useful 
and valuable. Participant feedback responses included 
statements such as “I found the organization of the 
IMIST tool to be largely intuitive and natural to use” and 
“It would be ideal to have a standard that worked for both 
professions.” Participant ratings (mean ± standard devia-
tion [SD]) of the usefulness of using IMIST compared 
with ISOBAR on a scale of 1–10 (not useful to very use-
ful) were 9 ± 1.5 v. 7.5 ± 3, p = 0.097, and likelihood to 
use those handover tools in the future was rated 9 ± 2.75 
v. 8 ± 2.5, p = 0.12. Handovers had an overall mean dura-

tion of 71 s ± 24 s, with mean control, ISOBAR and 
IMIST times of 75 s ± 25 s, 66 s ± 26 s and 65 s ± 20 s (p = 
0.65). Correlation of duration to quality score for the 
handover was calculated using Pearson correlation and 
showed no correlation between subjective quality ratings 
and duration of handover (r26 = –0.22, p = 0.287).

The content and subjective overall impressions, as 
scored by our 7 independent video evaluators, showed 
large variation. Handover content was largely similar 
between groups. Patient introduction was consistently 
offered, while a stability statement, arrival vital signs, 
and descriptions of injuries and interventions were more 
varied between experimental groups (Table 2). There 
was large interrater variation in the overall impression of 
handovers (Table 3).

Qualitative analysis began with a word frequency 
search of the comments from all video evaluators, trauma 
team comments post-handover and the comments from 
EMS participants’ exit surveys. The word frequency map 
informed initial codes, or themes, to codify all com-
ments. Two evaluators reviewed the comments for 
agreement on codes. Five parent codes with multiple 
sub-codes were identified in comments as factors influ-
encing the quality and content of the handovers. The 
5 parent codes identified were EMS provider factors, 
trauma team factors, team dynamic factors, patient fac-
tors, and format of delivery factors (Figure 3).

The EMS provider factors focused on the perceived 
confidence of the report delivery. Reviewer comments 
included “Confidently delivered handover with pertin-
ent information provided,” “The EMS practitioner had 
a complete lack of confidence for the duration…,” and 

Table 1. EMS provider level and experience, and total handoff 
duration by study group

Factor Value

Total providers, n 13

   Primary care paramedic, n (%) 4 (31)

   Advanced care paramedic, n (%) 9 (69 )

Years of experience, median (IQR), yr 14.5 (10–18)

   Primary care paramedic 3 (2–6.5)

   Advanced care paramedic 16 (14–19)

Handoff elapsed times, mean ± SD, s

   Total 71 ± 24

   Control group 75 ± 25

   ISOBAR group 66 ± 26

   IMIST group 65 ± 20

p value 0.65

EMS = emergency medical services; IQR = interquartile range; SD = standard deviation.

Table 2. Video evaluator scoring results for handoff content checklist

Content Control group ISOBAR handoff IMIST handoff Total p value

n (%) 98 (53.8) 42 (23.1) 42 (23.1) 182 (100.0) –

Introduction (0,1,2*), median (IQR)

   Stability statement 1 (1–1) 1 (0.5–1) 1 (0–2) 1 (0–1) 0.23

   Demographic intro 2 (1.25–2) 2 (2–2) 2 (1–2) 2 (1–2) 0.65

   Time of injury stated 1 (0–1) 1 (0–1) 1 (0–1) 1 (0–1) 0.75

Clinical assessment (0,1,2*), median (IQR)

   Critical injuries noted 2 (2–2) 2 (2–2) 2 (2–2) 2 (2–2) 0.51

   Minor injuries omitted 2 (0–2) 1 (0–2) 2 (0–2) 2 (0–2) 0.54

   ABC status noted 2 (1–2) 2 (1–2) 2 (1–2) 2 (1–2) 0.82

   Initial vitals stated 1 (1–2) 1 (1–2) 1 (1–2) 1 (1–2) 0.95

   Arrival vitals stated 2 (1–2) 1 (1–2) 2 (1–2) 2 (1–2) 0.02

   Critical events noted 2 (2–2) 2 (2–2) 2 (2–2) 2 (2–2) 0.66

Interventions (0,1,2*), median (IQR)

   C-spine noted 2 (1–2) 2 (0–2) 2 (1–2) 2 (1–2) 0.28

   All major interventions noted 2 (2–2) 2 (2–2) 2 (2–2) 2 (2–2) 0.93

   Vascular access identified 2 (1–2) 2 (1–2) 2 (0.5–2) 2 (1–2) 0.73

   Fluid totals 2 (0–2) 1 (1–2) 2 (1–2) 2 (1–2) 0.22

   Opiate totals 2 (2–2) 2 (2–2) 2 (0–2) 2 (1–2) 0.78

ABC = airway, breathing, circulation; IQR = interquartile range.

*0 = No; 1 = Incomplete; 2 = Complete.
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Table 3. Video evaluator scoring results for handoff content checklist

Overall impression and content evaluation Control group ISOBAR handoff IMIST handoff Total p value

n (%) 98 (53.8) 42 (23.1) 42 (23.1) 182 (100.0) –

Overall impression score1–10, median (IQR) 7 (5.75–8) 7 (4–8) 7 (5–8) 7 (5–8) 0.29

Content evaluation1–5, median (IQR)

   Establishes attention to begin handoff 4 (3.75–4) 4 (3.5–4) 4 (3–5) 4 (3–5) 0.16

   Mechanism of injury is described concisely 4 (4–4) 4 (3–4.5) 4 (3.5–5) 4 (3–5) 0.12

   Clearly established clinical trajectory during transport 3 (3–4) 4 (2–4) 4 (2.5–5) 3 (2.5–4) 0.53

   Head to toe format of injury summary is provided concisely 4 (3–4) 4 (2–4) 4 (3–4) 4 (3–4) 0.67

   Interventions followed a logical order (ABCDE) 4 (3–4) 4 (2–4) 4 (3–4) 4 (2–4) 0.98

   Handoff follows a clear format 4 (3–4) 4 (2–4) 4 (2.5–4) 4 (2–4) 0.70

   Handoff is delivered in a clear and confident manner 4 (3–4) 4 (3–4.5) 4 (3–5) 4 (3–4) 0.56

IQR = interquartile range.

Fig. 3. Thematic analysis codes (themes) and sub-codes from comments by emergency medical services (EMS) providers, trauma 
team members and expert reviewers within the study. TTL = trauma team leader.
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“Confident and good rhythm, speed in handover, clear 
language.”

Trauma team factors included trauma team leader 
direction and use of summary statements. Handovers 
were considered to have higher quality when the trauma 
team leader summarized, when they enforced no inter-
ruptions during the paramedic report, and when they 
made an initial “zero survey” or quick patient impression 
and communicated deliberately to the team that there 
was time to pause to hear the report.

Team dynamics factors were divergent information 
priorities, understanding of stability, interruptions, and 
concurrent activities. Regarding divergent information 
priorities, the information EMS providers thought 
important to include differed from team and team leader 
expectations. The EMS providers tended to give sum-
mary statements regarding stability and trends in vital 
signs, whereas the trauma team leader and surgeon 
sought objective values to inform their decision making. 
Regarding understanding of stability, EMS crews noted 
stability with reference to change over time in vital signs, 
whereas the trauma team and evaluators noted inaccur-
acies in these statements. Interruptions included direct 
interruptions of the EMS report for questions, clarifica-
tions or to divert attention to another task or interven-
tion. The concurrent activities code captured comments 
regarding the impact of care activities occurring during 
the EMS handover. Nursing activity as well as resident/
physician primary surveys were noted to negatively affect 
the perceived quality of the EMS handover.

Patient factors included physiologic stability and 
 timing of the patient transfer to the hospital bed. Phys-
ical transfer was closely linked in comments to the con-
current activity team dynamics factor. Patient transfer to 
a resuscitation bed before the handover was noted as a 
theme, with more concurrent activity occurring and 
 negatively affecting communication. Reviewer comments 
in this theme category included statements such as 
“Moving patient while giving handover disrupted report, 
also RN speaking during report (talking to patient) — 
not all team members [paid] attention to the report.”

The format of delivery factors noted to positively influ-
ence the quality of a handover included the use of a formal 
and known format, a statement of objective vital signs and 
brief mention of interventions. Format factors noted to 
have a negative impact included excessive detail and use of 
narrative timeline as a report format.

Both intervention groups (ISOBAR and IMIST) were 
noted to have fewer interruptions during handover than 
the control group (ISOBAR 2.47% v. IMIST 4.81% v. 
control 7.27%). The EMS provider confidence comments 
during handover were increased in the ISOBAR and 
IMIST groups compared with the control group 
 (ISOBAR 7.41% v. IMIST 5.77% v. control 2.73%). 
Patient transfer was noted to interrupt handover in the 

control group but not in the intervention groups (control 
1.82% v. 0% for ISOBAR and IMIST).

discussion

Our analysis showed that trauma team handover is com-
plex and that the quality of the handover is influenced by 
many factors that can in turn affect the quality of trauma 
patient care. A formalized handover did not change the 
subjective scoring nor the content of the handovers ana-
lyzed. However, through qualitative analysis of the feed-
back, we uncovered insights into the many factors that 
influence the quality of a trauma patient handover. A 
standardized format may not change the content of the 
report, but it does establish a standard and shared mental 
model between the delivering (EMS) and receiving 
(trauma) teams, as the expectations of both EMS and 
receiving trauma teams can diverge. Our analysis shows 
that a standard format results in fewer interruptions and 
increased perceived confidence in the delivery of the 
handover. Concurrent activity, such as active patient 
transfer and nursing tasks, distract from the handover 
report and result in lower-quality handovers.

Clarity around communication can help manage 
expectations of all involved. Objective vitals in lieu of 
terms such as “stable” ensure the patient condition is 
communicated and received without ambiguity. A culture 
within the trauma team to give EMS 60 seconds of 
silence to provide handover can reduce interruptions and 
improve the handover process, as well as enhance trauma 
team dynamics and respect for our prehospital colleagues. 
Our trauma nurses reported feeling empowered to do this 
if the trauma team leader performed a rapid “zero survey” 
confirming the patient was not in extremis based on a 
quick visual assessment and current vitals from EMS. 
The “zero survey,” as we have termed here, is informally 
performed by most experienced providers regularly, and 
is akin to a “sick or not sick” initial visual assessment per-
formed by an experienced clinician, in this case, the 
trauma team leader. Verbal interruptions by the receiving 
team also seemed to disrupt the handover flow and result 
in longer, disorganized handovers, favouring an approach 
using a designated question segment following an initial 
handover monologue by EMS.

The lack of formalized EMS handover may lead to dis-
organized handover reports that are lengthy and irrel-
evant. The duration of a handover is often noted as a fac-
tor affecting the quality of discussions with receiving 
trauma team members. This was consistently echoed by 
study participants, with frequent calls for more succinct 
handovers. While this strategy may result in missed infor-
mation, this can be mitigated with an effective tool accept-
able to both prehospital and hospital providers. Quantita-
tively, however, there was no correlation in quality ratings 
of handovers with duration of handover in our results.
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No single format was superior; however, thematic 
codes supported the use of a common format familiar to 
both EMS and the trauma team. This helps to create a 
shared mental model, where roles and expectations are 
predicted ahead of time, and interruptions are limited. 
EMS is more likely to have the required information 
available, and the receiving team can follow the narra-
tive and avoid interruptions by anticipating upcoming 
information. Key elements the surgical trauma team 
members need from EMS include vitals, major injuries 
noted, mechanism of injury (very brief) and key inter-
ventions performed.

Other considerations for EMS handovers include 
minimizing abbreviations, which was noted in com-
ments within our study as being unfamiliar to some 
receiving team members. In addition, it is important for 
EMS teams to note that the initial verbal handover 
should contain only the critical information the trauma 
team requires for the initial resuscitation, and additional 
detail can and should be provided via a supplementary 
verbal report after the trauma team completes the pri-
mary survey and/or through written reports completed 
in a timely manner.

Limitations

Our study is limited in its design as a simulation study, 
which could introduce elements of artificiality. However, 
the setup and use of practising professionals from each 
role involved as well as the realistic setting gave these 
simulations high fidelity as it pertains to the team inter-
action and dynamic. Elements of Hawthorne effect and 
various “simisms” or artificialities may have introduced 
bias or factors affecting handover quality that were not 
measured or accounted for in the study design. An addi-
tional limitation stems from the training integration of 
the 2 handover tools employed. Using a newly acquired 
handover tool in a task undertaken in daily work con-
ceivably may have been suboptimal. The large interrater 
variability was informative when examined in conjunc-
tion with qualitative results; however, the utility of this 
measure in forming conclusions is limited. An additional 
limitation to quantitative results was the small sample 
size owing to resource availability. In addition, while the 
ISOBAR and IMIST communication training used 
mixed teaching methods, learning styles among partici-
pants were not factored in our analysis.

conclusion

The handover from EMS to the trauma team is a key 
transition of care in the trauma spectrum. Our simulation 
study has highlighted that this transition is highly 
nuanced, and expectations of handover content are not 
standard, even among trauma care providers from the 

same centre. Our study highlights agreement that a stan-
dard should exist and be understood clearly; qualitative 
analysis favours the use of the IMIST handover tool. To 
ensure a shared mental model and promote trust before 
proceeding with formal handover, we suggest a brief con-
firmation of physiologic stability by EMS before leading 
handover with precise vital signs. Creating a culture of 
respect by limiting distractions and intervention during 
the EMS handover report can improve the overall trans-
fer of information, optimize trauma team dynamics and 
provide seamless transition of care.
Affiliations: From the Department of Surgery, University of Alberta, 
Edmonton, Alb. (Cowan, Kim, Mador, Verhoeff, Widder); the 
Department of Surgery, Indiana University, Indianapolis, Indianna 
(Murphy); the Department of Critical Care, University of Alberta, 
Edmonton, Alb. (Cowan, Kim, Widder); the Department of Emer-
gency Medicine, University of Alberta, Edmonton, Alb. (Chang, 
Kabaroff); the Alberta Emergency Medical Services, Alberta Health 
Services, Edmonton, Alb. (Cameron); and the Shock Trauma Air 
Rescue Society, Alberta, Edmonton, Alb. (Cowan, North).

Competing interests: S. Cowan declares receiving in kind simula-
tion support from Alberta Health Services. K. Verhoef declares con-
sulting fees from AMJS, ViaCyte Inc., Diagon Inc., Protokinetix Inc., 
and Pelican Therapeutics Inc. No other competing interests were 
declared.

Contributors: S. Cowan, M. Kim, B. Mador, K. Verhoef and 
S. Widder designed the study. S. Cowan, E. Chang, C. Cameron, K. 
Verhoef and S. Widder acquired the data, which S. Cowan, P. Murphy, 
M. Kim, B. Mador, A. Kabaroff, E. North, K. Verhoef and S. Widder 
analyzed. S. Cowan, K. Verhoef and S. Widder wrote the article, which 
all authors reviewed. All authors approved the final version to be 
 published.

Content licence: This is an Open Access article distributed in accord-
ance with the terms of the Creative Commons Attribution (CC BY-
NC-ND 4.0) licence, which permits use, distribution and reproduction 
in any medium, provided that the original publication is properly cited, 
the use is noncommercial (i.e., research or educational use), and no 
modifications or adaptations are made. See: https://creativecommons.
org/licenses/by-nc-nd/4.0/

References

 1. Wood K, Crouch R, Rowland E, et al. Clinical handovers between 
prehospital and hospital staff: literature review. Emerg Med J 
2015;32:577-81.

 2. Goldberg SA, Porat A, Strother CG, et al. Quantitative analysis of 
the content of EMS handoff of critically ill and injured patients to 
the emergency department. Prehosp Emerg Care 2017;21:14-7.

 3. Dawson S, King L, Grantham H. Review article: improving the hos-
pital clinical handover between paramedics and emergency depart-
ment staff in the deteriorating patient. Emerg Med Australas 
2013;25:393-405.

 4. Shah Y, Alinier G, Pillay Y. Clinical handover between paramedics 
and emergency department staff: SBAR and IMIST-AMBO acro-
nyms. International Paramedic Practice 2016;6:37-44.

 5. Fahim Yegane SA, Shahrami A, Hatamabadi HR, et al. Clinical 
information transfer between EMS staff and emergency medicine 
assistants during handover of trauma patients. Prehosp Disaster Med 
2017;32:541-7.

 6. Evans SM, Murray A, Patrick I, et al. Assessing clinical handover 
between paramedics and the trauma team. Injury 2010;41:460-4.

 7. Carter AJE, Davis KA, Evans LV, et al. Information loss in emer-
gency medical services handover of trauma patients. Prehosp Emerg 
Care 2009;13:280-5.



RESEARCH

 Can J Surg/J can chir 2023;66(3) E297

 8. Wood K, Crouch R, Rowland E, et al. Clinical handovers between 
prehospital and hospital staff: literature review. Emerg Med J 
2015;32(7):577-81.

 9. Starmer AJ, Spector ND, Srivastava R, et al. Changes in medical 
errors after implementation of a handoff program. N Engl J Med 
2014;371:1803-12.

10. McCay BD, Rodas EB, Parra MW, et al. 364 evaluating out-of- 
hospital communication at A level 1 urban trauma center: percep-
tions and reality. Ann Emerg Med 2011;58:S300-1.

11. Scott LA, Brice JH, Baker CC, et al. An analysis of paramedic verbal 
reports to physicians in the emergency department trauma room. 
Prehosp Emerg Care 2003;7:247.

12. Talbot R, Bleetman A. Retention of information by emergency 
department staff at ambulance handover: Do standardised 
approaches work? Emerg Med J 2007;24:539-42.

13. Evans SM, Murray A, Patrick I, et al. Clinical handover in the 
trauma setting: a qualitative study of paramedics and trauma team 
members. Qual Saf Health Care 2010;19:e57.

14. Ebben RH, van Grunsven PM, Moors ML, et al. A tailored 
e- learning program to improve handover in the chain of emergency 
care: a pre-test post-test study. Scand J Trauma Resusc Emerg Med 
2015;23:33.

15. Iedema R, Ball C, Daly B, et al. Design and trial of a new ambulance-
to-emergency department handover protocol: ‘IMIST-AMBO’. BMJ 
Quality & Safety 2012;21:627-33.

16. Jensen SM, Lippert A, Ostergaard D. Handover of patients: a topical 
review of ambulance crew to emergency department handover. Acta 
Anaesthesiol Scand 2013;57:964-70.

17. Dean E. Maintaining eye contact: how to communicate at handover. 
Emerg Nurse 2012;19:6-7.

18. Haig KM, Sutton S, Whittington J. SBAR: a shared mental model 
for improving communication between clinicians. Jt Comm J Qual 
Patient Saf 2006;32:167-75.

19. Harmsen AMK, Geeraedts LMG, Giannakopoulos GF, et al. 
National consensus on communication in prehospital trauma care, 
the DENIM study. Scand J Trauma Resusc Emerg Med 2017;25:67.

20. Yong G, Dent AW, Weiland TJ. Handover from paramedics: obser-
vations and emergency department clinician perceptions. Emerg Med 
Australas 2008;20:149-55.


