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Abstract

Introduction: Breaking bad news to patients and families can be challenging for healthcare providers. The present study
conducted a systematic review of the literature to determine if formal communication training using the SPIKES protocol
improves learner satisfaction, knowledge, performance, or system outcomes. Method: MEDLINE, Embase, CINAHL Plus
(Nursing & Allied Health Sciences), and PsycINFO Databases were searched with keywords BAD NEWS and SPIKES. Studies
were required to have an intervention using the SPIKES model and an outcome that addressed at least one of the four domains
of the Kirkpatrick model for evaluating training effectiveness. The Cochrane Risk of Bias Tool was used to conduct a risk of bias
assessment. Due to heterogeneity in the interventions and outcomes, meta-analysis was not undertaken and instead, a narrative
synthesis was used with the information provided in the tables to summarise the main findings of the included studies. Results:
Of 622 studies screened, 37 publications met the inclusion criteria. Interventions ranged from the use of didactic lecture, role
play with standardised patients (SPs), video use, debriefing sessions, and computer simulations. Evaluation tools ranged from pre
and post intervention questionnaires, OSCE performance with rating by independent raters and SPs, and reflective essay
writing. Conclusions: Our systematic review demonstrated that the SPIKES protocol is associated with improved learner
satisfaction, knowledge and performance. None of the studies in our review examined system outcomes. As such, further
educational development and research is needed to evaluate the impact of patient outcomes, including the optimal components
and length of intervention.
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can be delayed until a possible crisis situation.''"'> From the
perspective of the healthcare provider, barriers to delaying or
inappropriately delivering bad news range and include a
healthcare provider’s difficulty in dealing with patients’

Background and Objective

Breaking bad news to patients and families can often be a
challenging communication endeavour for healthcare pro-
viders. Bad news can be defined as any information that
negatively changes expectations about the future' and
healthcare providers may have to communicate bad news

more than once throughout the trajectory of a patient’s illness.
As such, the skill of communicating bad news is essential to
providing high quality patient-centred care.

How healthcare providers communicate bad news impacts
the patient’s life including their illness understanding, satis-
faction with care, level of hope, and psychological
adaptation.” Breaking bad news also impacts the healthcare
provider who is delivering it. Stress, anxiety, burnout, and
alienation from the clinical situation have all been cited as
outcomes of communicating bad news."”'° When appre-
hension arises in breaking bad news, important conversations

'Department of Family and Community Medicine, University of Toronto,
Toronto, ON, Canada

Neurology Quality and Innovation Lab, Division of Neurology, Division of
Palliative Medicine, Hurvitz Brain Sciences Centre, Department of Medicine,
University of Toronto, Toronto, ON, Canada

3Division of Palliative Care, Department of Family and Community Medicine,
University of Toronto, Toronto, ON, Canada

Corresponding Author:

Giulia-Anna Perri, MD CCFP (COE) (PC), Baycrest Health Sciences, Division
of Palliative Care, Department of Family and Community Medicine, 3560
Bathurst Street, North York, ON M6A 2EI, Canada.

Email: gperri@baycrest.org


https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/10499091221146296
https://journals.sagepub.com/home/ajh
https://orcid.org/0000-0001-5019-7380
https://orcid.org/0000-0002-9776-0510
mailto:gperri@baycrest.org
http://crossmark.crossref.org/dialog/?doi=10.1177%2F10499091221146296&domain=pdf&date_stamp=2023-02-13

1232

American Journal of Hospice & Palliative Medicine® 40(11)

emotions, a fear of taking away hope and their own feelings of
helplessness.'*~1¢

A lack of skills training in communicating bad news has
been met with increasing urgency to develop and implement
tools and formal training for healthcare providers.'>*!16-18
Certainly, the COVID-19 pandemic has compounded this
urgency with the need to also adapt communication skills and
tools to communicate bad news in circumstances where social
distancing and isolation are required.'” The SPIKES
Protocol"*®’ developed by Baile et al in 2000, is a common
communication tool designed and used to help healthcare
providers approach breaking bad news in a systematic way.
Although initially developed by oncologists to break bad news
to patients with cancer,”’ the SPIKES protocol is widely used
in various health care specialities.>'*** The acronym SPIKES,
stands for Setting up, Perception, Invitation, Knowledge,
Emotions with Empathy, and Strategy or Summary and is
intended to be used in a stepwise manner to support infor-
mation flow and address patient distress. Use of the SPIKES
protocol for complex communication tasks, such as delivering
poor prognosis, has been shown to improve clinician confi-
dence and capacity, reduce anxiety, avoid miscommunica-
tions, and increase the patient’s decision-making
engagement.z’("’B'25

Given the widespread awareness of the SPIKES proto-
col, the objective of this systematic review was to determine
if formal communication training using the SPIKES pro-
tocol improves learner satisfaction, knowledge, perfor-
mance, or system outcomes. These outcome measures are
according to the Kirkpatrick Model,?® which is a standard
model used to evaluate the effectiveness of any form of
training. The model consists of four levels to evaluate the
effectiveness of training and education programs and has
been widely used. These four levels include learner satis-
faction towards the training, learner knowledge acquired
after the training, learner performance in the workplace as a
result of the training, and targeted systems outcomes as a
result of the training acquired.”®

Methods
Search Strategy

Four electronic databases were searched from January 1, 2000,
to September 30, 2022: MEDLINE; Embase; CINAHL Plus
(Nursing & Allied Health Sciences); PsycINFO Databases.
The keywords BAD NEWS and SPIKES were used for the
search, combined with the Boolean operator AND. The ref-
erence lists of the included studies were scanned to identify
additional relevant articles.

Inclusion and Exclusion Criteria

To be included in the review, studies needed to meet the
following criteria: they must be published in the English

language; they must be published after the inception of the
SPIKES model (since 2000); the target population must be a
healthcare provider; there must be an intervention using the
SPIKES model; and the outcome must address one of the
four domains of the Kirkpatrick model for evaluating
training effectiveness. The four domains are learner satis-
faction, knowledge, performance, and system outcomes.
There was no exclusion based on the age of the participants.
The inclusion criteria are shown in Table 1. Commentaries,
conference abstracts, letters to the editor, correspondence,
commentaries, literature reviews and unpublished studies
were excluded. Duplicated studies were not included.

Study Selection

The systematic review of mixed method studies was con-
ducted and reported following Preferred Reporting Items
for Systematic Reviews and Meta-Analyses protocols
(PRISMA-P)*” as shown below (Figure 1). The literature
review was carried out by two independent reviewers (MM
and GP). Any disagreements were discussed to arrive at a
consensus between the reviewers. No inter-rater reliability
was reported. The initial search identified 760 articles. After
removing duplicate citations, there were 622 non-duplicate
citations. The titles and abstracts of the 622 articles were
reviewed for relevance, and 52 articles were retrieved after
applying the inclusion and exclusion criteria. After re-
viewing the full text of the 52 articles, 16 were then ex-
cluded. From the remaining 36 articles, the references and
citations were manually searched, and 1 additional article
was identified, thus providing 37 articles in this review
(RCT n = 9, Case Report n = 1, Prospective Cohort
Studies =26, Cross-Sectional Studies n=1). The 16 articles
excluded after full text review were either due to a lack of a
formal training intervention or a lack of evaluating the
SPIKES intervention.

Data Extraction

The following data were extracted for each included study using
Excel: (1) study & country of origin, (2) setting, (3) study

Table I. Inclusion Criteria.

Population — Any health care provider
Setting — Any health care setting
Intervention — SPIKES training
Outcomes (Kirkpatrick Model)
|. Learner satisfaction
2. Change in learners’ knowledge or attitudes
3. Change in learners’ performance or behaviour
4. Change in systems outcomes
Language — English
Time — January |, 2000 to September 31, 2022
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Records identified through database
searching (English language; January 1,
2000 to September 31, 2022) (n= 760)
§ MEDLINE = 99, EMBASE = 166,
% PsycINFO= 455, CINAHL= 50.
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@
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Records after duplicates
removed
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o
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2 1
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Titles and abstracts — Records e):)cluded
screened to meet inclusion - (n=0)
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Z
§ l
2
w Full text articles excluded, with
Full-text articles assessed reasons
for eligibility (n=16)
(n=52) Reason for exclusion: 16 did not meet
inclusion criteria
°
g Included studies
3 Eligible studies (n= 36)
3 (n=37)
H *  References were >
= checked
RCT (n=9)
. 1 more study was
dded Case Report (n=1)
adde Prospective Cohort Studies (n= 26)
Cross-Sectional Studies (n=1)

Figure |. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow chart for study selection.

design, (4) participants, (5) intervention (SPIKES), (6) evalu-
ation tools, (7) outcomes (learner satisfaction, knowledge,
performance, and system outcomes), and (8) quality (strong,
moderate, weak). M.M. and G.P. independently extracted data
on outcomes. Discrepancies were resolved by discussion and
consensus between the two. An academic clinician acted as a
referee in case of any disagreement between the findings of the
two initial reviewers.

Data Synthesis, Analysis and Quality Appraisal

Due to heterogeneity in interventions and outcomes, data
were not pooled in a meta-analysis. Instead, the outcomes of
the interventions were presented separately in a table with
an indication of whether the effects of the intervention were
statistically significant. The available data did not allow us
to calculate effect sizes. Hence, we presented data in the
way it was reported in the study (eg, P values). A narrative
synthesis was used with the information provided in the
Table 2 to summarise the main findings of the included
studies. With respect to quality appraisal of the data, the
Cochrane Risk of Bias Tool was applied to assess the risk of
bias in RCTs (Table 3) and non-randomized studies
(Table 4).%%%°

Ethical Issues

This is secondary research, which means there are no par-
ticipants involved and it was not subject to an ethical approval
process.

Results

The present review found 37 studies from the literature that
examined the impact of interventions utilising the SPIKES
framework in communication skills training among health
care professionals. Of the 37 studies examined, 9 were
randomised control trials with control groups, 22 were ex-
perimental studies with control groups, 1 was a cross-sectional
study and 1 was a case study with no control groups (Table 2).
Interventions ranged from the use of didactic lecture, role play
with standardised patients (SPs), video use, debriefing ses-
sions, and computer simulations. The majority of the studies
took place in the United States (n = 18). These studies were
conducted with medical students (n = 13), interns/fellows
(n = 10), nursing students (n = 4), midwife students (n = 1),
physicians (n = 4), pharmacists (n = 1), and nurses (n = 3).
Most studies included used a convenience sampling method,
with the main eligibility criteria being a trainee in a specific
setting. The settings where the included studies took place also
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Table 3. Risk of Bias in Randomized Control Trials.
Bias arising from  Bias due to deviations  Bias due to Bias in Bias in selection
randomization from intended missing measurement of  of the reported
Study process interventions outcome data the outcome result Overall Bias

Bowyer et al,

Lower risk of bias

Lower risk of bias

Lower risk of

Lower risk of bias

Lower risk of

Lower risk of

(2010, United bias bias bias
States)
Setubal etal, (2018, Lower risk of bias  Lower risk of bias Some Lower risk of bias Lower risk of ~ Some
Brazil) concerns- bias concerns- re;

Baghdari et al, Lower risk of bias  Lower risk of bias

Lower risk of

selection bias selection bias

Lower risk of bias Lower risk of Lower risk of

(2017, Iran) bias bias bias

Yazdanparast et al Lower risk of bias ~ Some concerns Lower risk of  Some concerns Lower risk of =~ Some concerns
(2021, Iran) bias bias

Servotte et al Lower risk of bias  Lower risk of bias Lower risk of  Lower risk of bias Lower risk of  Lower risk
(2019, Belgium) bias bias

Schmitz etal (2018, Lower risk of bias  Lower risk of bias Some concerns Some concerns Lower risk of ~ Some concerns
Switzerland) bias

Schmitz etal (2017, Lower risk of bias Lower risk of bias Lower risk of  Lower risk of bias Lower risk of Lower risk of
Switzerland) bias bias bias

Annadurai et al Lower risk of bias  Lower risk of bias Lower risk of  Lower risk of bias Lower risk of  Lower risk of
(2021, United bias bias bias
States)

Kron et al (2017, Lower risk of bias ~ Lower risk of bias

United States)

Lower risk of

Lower risk of
bias

Lower risk of
bias

Lower risk of bias
bias

ranged from medical schools (n = 11), university-affiliated
teaching hospitals (n = 11), academic research centres (n =5),
and universities (n = 7). Specific specialties involved included
paediatrics (n = 4), surgery (n = 3), obstetrics/gynaecology
(n = 3), emergency medicine (n = 2), oncology (n = 7), an-
aesthesia (n = 1), midwifery (n = 1), internal medicine (n = 1)
and pharmacy (n = 1). Interventions ranged in length from 1.5
hours to a 6-month elective course and a few studies had a
follow-up post-intervention encounter. Finally, evaluation
tools ranged from pre and post intervention questionnaires,
OSCE performance with rating by independent raters and SPs,
and reflective essay writing.

Discussion

Our systematic review is the first of its kind to evaluate the
SPIKES protocol according to the Kirkpatrick Model*® which
is a standard model to evaluate the effectiveness of training,
specifically, learner satisfaction, knowledge, performance, and
system outcomes. Overall, the majority of studies showed
improvements in learner satisfaction, learner knowledge, and
learner performance that were all of statistical significance.
None of the studies examined system outcomes. These
findings are in alignment with the literature. Specifically, a
review and meta-analysis of 17 studies conducted by Johnson
& Panagioti*® highlighted that those interventions based on
the SPIKES framework for breaking bad news were associated

with significant improvement in observer-rated communica-
tion skills compared to interventions that uses frameworks
other than SPIKES.

Despite these overarching findings, our study found that
there was some variability in the results based on the inter-
vention used. For instance, a study by Sanchez-Reilly et al'®
involved 25 fourth-year medical students undergoing an 8-
hour curriculum involving didactic lecture on the SPIKES
framework, consultations with patients, and personal reflec-
tions from students. Despite a significant increase in the
knowledge about geriatric and palliative medicine (F = 24.80;
P <.001) among participants, the study found no significant
changes in students’ self-reported behaviours when applying
the curriculum-based communication strategies. Specifically,
their results showed students lacked true application of the
communication skills training conducted in the course.
Similarly, Coutinho & Ramessur’' gave a 45-minute lecture
using the SPIKES framework to 160 medical students and
conducted a post-intervention survey. Reports from their
survey demonstrated that students felt a lecture alone may not
be an effective teaching method for communication of bad
news and preferred a theoretical-practical educational pro-
gram. This was seen in our review as per findings from several
studies which demonstrated simulation and practical com-
ponents in the various SPIKES- based interventions were
deemed most helpful by participants. For instance, an ex-
perimental study conducted by Park et al’ reported that 43% of
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Table 4. Risk of Bias in Non-randomized Studies.

Post-
Pre- At Intervention: Post- Post-
Pre- Intervention: Intervention: Bias due to Post- Intervention: Intervention:
Intervention: Bias in Selection Bias in deviations from  Intervention: Bias in Bias in selection
Bias due to  of Participants classification of intended Bias due to  measurement of of the reported

Study confounding  into the study interventions interventions missing data outcomes result

Wolfe et al, Low Risk Moderate Risk Low Risk Low Risk Low Risk Low Risk Low Risk
(2014, Unted
States).

Pereira et al, Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
(2017, Brazil).

Haubner et al, Low Risk Moderate Risk Low Risk Low Risk Low Risk Low Risk Low Risk
(2010, United
States).

Bonnaud-Antig  Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
et al (2010,
France).

Szmulewicz Low Risk Low Risk Low Risk Low Risk Low Risk Moderate Risk  Low Risk
(2021,
France).

De Moura Villela Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
et al (2020,
Brazil).

Sekar et al (2021, Low Risk Low Risk Low Risk Low Risk Moderate Risk Low Risk Low Risk
United States).

Coutinho & Low Risk Low Risk Low Risk Low Risk Moderate Risk Low Risk Low Risk
Ramessur
(201e,
Portugal).

Ellis et al,(2021, Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
United States).

Rivet etal, (2021, Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
United States).

Tobler, Grant, Low Risk Moderate Risk Low Risk Low Risk Low Risk Low Risk Low Risk
Marczinski
(2014,
Canada).

Oliveira et al Low Risk Low Risk Low Risk Low Risk Moderate Risk Low Risk Low Risk
(2020, Brazil).

Rivet et al (2021, Low Risk Moderate Risk Low Risk Low Risk Moderate Risk Low Risk Low Risk
United States)

Ghoneim et al Moderate Risk Low Risk Low Risk Low Risk Low Risk Moderate Risk  Low Risk
(2019, United
States).

Schildmann et al Low Risk Moderate Risk Low Risk Low Risk Low Risk Low Risk Low Risk
(2012,
Germany).

Grassi et al Low Risk Moderate Risk Low Risk Low Risk Low Risk Low Risk Low Risk
(2005,
Europe).

Hanya et al Low Risk Moderate Risk  Low Risk Low Risk Low Risk Low Risk Low Risk
(2017, Japan).

Dunning & Low Risk Moderate Risk  Low Risk Low Risk Low Risk Low Risk Low Risk
Laidlaw (2015,
United
Kingdom).

(continued)
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Table 4. (continued)

Post-
Pre- At Intervention: Post- Post-
Pre- Intervention: Intervention: Bias due to Post- Intervention: Intervention:
Intervention:  Bias in Selection Bias in deviations from Intervention: Bias in Bias in selection
Bias due to  of Participants classification of intended Bias due to  measurement of of the reported
Study confounding  into the study interventions interventions missing data outcomes result
Sanchez-Reilly Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
et al (2007,
United States).
Williams et al Low Risk Low Risk Low Risk Low Risk Moderate Risk Moderate Risk  Low Risk
(2011, United
States).
Westmoreland Low Risk Low Risk Low Risk Low Risk Moderate Risk Low Risk Low Risk
etal (2018,
Southern
Africa)
Rosenzweig et al Low Risk Low Risk Low Risk Low Risk Moderate Risk Moderate Risk  Low Risk
(2008, United
States).
Eid et al (2009, Low Risk Low Risk Low Risk Low Risk Moderate Risk Low Risk Low Risk
United States).
Williams-Reade  Low Risk Low Risk Low Risk Low Risk Moderate Risk Moderate Risk  Low Risk
et al (2018,
United States).
Kiluk et al (2012, Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
United States).
Vermylen et al  Low Risk Low Risk Low Risk Low Risk Moderate Risk Low Risk Low Risk
(2019, United
States).
Rosenzweig et al Low Risk Low Risk Low Risk Low Risk Moderate Risk Low Risk Low Risk
(2007, United
States).
Yakhforoshha Low Risk Low Risk Low Risk Low Risk Moderate Risk Low Risk Low Risk
et al (2019,
Iran).

participants rated the simulation portion of the SPIKES-
intervention to be the most useful. Moreover, open-ended
responses from participants in a study conducted by
Bonnaud-Antignac et al** suggested that participants wished
for opportunities to practice their communication techniques
as part of the intervention to improve their skills in breaking
bad news. Similarly, de Moura Villela et al** also found that
participants found the role-playing component of their
teaching to be the most impactful. These findings highlight
that lecture-based, didactic interventions based on the
SPIKES framework alone may not be sufficient for skills
acquisition.

Our review is one of the first on communication skills
training that looked at the utility of ‘worked examples’ in these
teaching interventions. The worked example effect is the step-
by-step demonstration of how to solve a problem and is a
notable construct within human cognition that is often em-
bedded in interventions to support initial skills learning.>*
These worked examples and the use of erroneous examples

(a subtype of worked examples that include one or more
errors) have been found to reduce cognitive load, increase
learner attention, and encourage critical thinking.** The
benefits of this construct have been cited extensively in
medical education literature where case-based work examples
have improved clinician’s diagnostic competencies and pro-
cedural skills.>>~° In terms of communication skills training,
our review found the worked examples in the SPIKES in-
terventions helped to bolster participant skills and perfor-
mance as participants whose interventions involved worked
examples outperformed those participants whose interven-
tions did not.*”** Specifically, a study conducted among
nursing students found that those students who were presented
with video-based erroneous worked examples with guided
explanation of the case broke bad news to simulated patients
more appropriately than those students who were presented
with video-based correct worked examples and guided ex-
planation and those with no worked examples in the control
group.’” As such, our review suggests that incorporating
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worked examples in interventions for future studies on
communication skills training may be useful.

Our review is also one of the first to look at teaching
interventions within the COVID-19 pandemic context.
Rivet et al’” used a telehealth training program based on
SPIKES to teach surgical interns how to break bad news
through video-mediated communication. Although 96% of
the interns expressed that the session was beneficial, a
significant proportion of students felt breaking bad news
was more challenging when not in the same physical space
as their patient (n = 12, 52%). Furthermore, some students
expressed concern about their ability to express non-verbal
cues, setting the scene using video-mediated communi-
cation, and possible concerns with weak internet con-
nection (n = 12). Despite this, 83% of interns felt they were
able to empathize with patients during this encounter
successfully, lending to the notion that video-mediated
communication and the use of telehealth workshops can
be helpful and feasible ways to teach these skills. Previous
reviews on communication skills training have also dis-
cussed such similar feasibility and economic concerns
about teaching interventions and how practical they may be
for health care professionals to attend given work sched-
ules and potential costs.*® Our review addresses and ex-
pands on these concerns. Specifically, Bowyer et al*! found
that observation of a video on the SPIKES protocol offered
the most efficient way of teaching breaking bad news skills
when there were significant time constraints set in place. In
addition, a study by Westmoreland et al*’ found that
training of health care professionals in a resource limited
hospital in sub-Saharan Africa was done best through the
use of standardized role-playing communication work-
shops which they felt could be easily integrated into
medical school curriculum at low-cost. As such, our results
highlight practical ways in which communication skills
training interventions can be conducted when there are
significant cost and time restraints.

Apart from these new findings and insights, our review’s
further strengths include being quite generalizable as several
of our studies were conducted in a variety of countries and
institutions with a plethora of health care professionals. The
importance of this has been highlighted in the literature given
the strong cultural influence that can impact the process of
breaking bad news for patients and their families.*’ This
review is also the first of its kind to focus specifically on the
SPIKES framework within teaching interventions and its
impact on communication skills teaching.

In summary, our systematic review highlights only 9
RCTs that have investigated the SPIKES intervention. The
prospective and retrospective studies included were all
short-term, with small sample sizes and without stand-
ardised reporting of outcomes. There is a lack of controlled
studies and as such, we can only draw limited conclusions
due to the low-quality of available evidence. Despite this,
our systematic review highlights four main limitations in

the current evidence base which could be addressed in
future research. First, none of the studies in our review
analysed patient outcomes, patient satisfaction, or patient
perception. This dearth in the literature has been high-
lighted before in previous reviews which have also found a
gap in assessing both patient and health care provider
mental and physical health in response to these
interventions.*****> Although a few studies in our review
did report on health care provider satisfaction and level of
confidence in their skills post-intervention, future studies
should focus on specific outcomes that assess for these
constructs bearing in mind the possible distress healthcare
providers and patients can feel in having these difficult
conversations. Second, there continues to be poor under-
standing of the impact of the ‘ceiling effect’ whereby, those
health care professionals who have had previous commu-
nication skills training may respond differently to these
training interventions in comparison to those health care
practitioners who have not. While our review found studies
that identified disparities in performance among trainees
who had received previous formal communication skills
training, there remains a need to further elucidate and
delineate this impact, specifically by investigating the type
of previous training, its format, and length and impact on
knowledge and skill acquisition.*®** Third, only one of our
studies had an additional evaluation which took place 3-4
months after the intervention and found that participants
experienced a significant decline in their content and
knowledge test scores.*® As such, there remains a large need
to explore how to maximize long-term retention of
knowledge  and  skill  from  these  teaching
interventions.*****> Finally, our review did not find any
studies that explored system outcomes and thus, future
studies should analyse the impact of these teaching inter-
ventions on an institutional level. Furthermore, other po-
tential interesting questions that remain unanswered
include the potential utility of consolidation courses and the
impact of compulsory vs voluntary training in these
interventions.

Conclusion

The importance of clinicians being able to communicate bad
news is imperative, especially given the recent challenges
caused by social distancing as a result of the COVID-19
pandemic. Our systematic review suggests that the SPIKES
protocol is associated with improved learner satisfaction,
knowledge and performance, however no study examined
system outcomes. Further research is needed to evaluate the
impact of patient outcomes, including the optimal components
and length of intervention.
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