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ABSTRACT

Objective: To estimate the effect of empathy interventions in health education and training
from randomised controlled trials (RCTs).

Methods: MEDLINE, PsycINFO, EMBASE, CINAHL and Cochrane databases were searched
from inception to June 2019 for RCTs investigating the effect of empathy-enhancing
interventions in medical and healthcare students and professionals. Studies measuring any
aspect of ‘clinical empathy’ as a primary or secondary outcome were included. Two
reviewers extracted data and assessed risk of bias of eligible studies using the Cochrane Risk
of Bias Tool. Random effects meta-analyses of the impact of empathy training on
participants’ empathy levels were performed.

Results: Twenty-six trials were included, with 22 providing adequate data for meta-analysis.
An overall moderate effect on participant empathy post-intervention (standardised mean
difference 0.52, 95% confidence interval 0.36 to 0.67) was found. Heterogeneity across trial
results was substantial (12=63%). Data on sustainability of effect was provided by 11 trials
and found a moderate effect size for improved empathy up until 12 weeks (0.69 95%
confidence interval 0.23 to 1.15), and a small but statistically significant effect size for
sustainability at 12 weeks and beyond (standardised mean difference 0.34 95% confidence
interval 0.11 to 0.57). In total 15 studies were considered to be either unclear or high risk of
bias. The quality of evidence of included studies was low.

Conclusions: Findings suggest empathy-enhancing interventions can be effective at
cultivating and sustaining empathy with intervention specifics contributing to effectiveness.
This review focuses on an important, growing area of medical education, and provides

guidance to those looking to develop effective interventions to enhance empathy in the
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healthcare setting. Further high quality trials are needed that include patient-led outcome
assessments and further evaluate the long-term sustainability of empathy training.

Protocol registration: PROSPERO registration number (CRD42019126843).

Strengths and limitations of this study

e This is an up-to-date review that excludes non-randomised studies, follows a pre-
published protocol, and measures the longer term effects of empathy training.

e The quality of the review was limited by the reporting quality of some of the
included studies.

e The studies in our review were heterogeneous, which we anticipated.

e We found only four studies that followed-up participants for at least three months,

INTRODUCTION

Rationale

Clinical empathy has multiple benefits for patient care[1-4] and practitioner health.[5, 6]
Indeed, person-centred and empathic care are central to all professional healthcare
education.[7] Empathy in the clinical setting has been defined in various ways[8] and can be
considered as a multidimensional construct incorporating affective, cognitive, behavioural
and moral components.[9] A widely accepted definition of clinical empathy involves the
ability to understand the patient’s situation, perspective and feelings, communicate that
understanding to them, and act on it in a helpful and therapeutic way.[10] Although

contested by some,[11,12] there is evidence that empathy in medical and health science
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students declines during undergraduate education.[13-15] Researchers also agree that
empathetic skills can be taught.[16-19] Despite this, no standard empathy-curriculum for
healthcare training exists and empathy-based training does not appear routinely in medical

or healthcare education.[13]

Three systematic reviews of empathy-promoting interventions have been
conducted.[16,19,20] Kelm et al[16] conducted a qualitative synthesis of empathy-
cultivating interventions for medical students or physicians. Their findings support the
hypothesis that interventions can increase physician and medical student empathy.
However, they also identified a lack of rigorous study design in most studies (such as lack of
control groups and a failure to use random assignment). More recently, Vassilios et al[19]
published a systematic review of randomised control trials (RCTs) of empathy-promoting
interventions for health professionals. However, only two out of 17 included reported
change in empathy as a primary outcome, focusing instead on general communication skills.
Hence, the review did not provide robust evidence of empathy-enhancing interventions. In
2019, Patel et al[20] reviewed educational interventions aimed at enhancing both empathy
and/or compassion. They included observational as well as randomised studies and looked
only at physicians and physicians-in-training. They were not able to pool their results
statistically and did not investigate whether potential benefits of empathy were sustained

over time.

The problems listed above present barriers for medical educators looking to implement
empathy training into their curriculum. It is not currently known how large the effect size of

effective empathy training is; whether the effect is sustained over time; or how best to train
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students and continuing learners. It is important to measure the effect of empathy training
over time, because such an effect could increase rather than decrease. Arthur et al. [21]
found no effect of empathy training immediately after the training, but significant
improvement 12 weeks after the end of the training. A delayed improvement in empathy
could potentially be accounted for by participants only recognising the benefits of training

once they are putting any lessons learnt into action.

In this systematic review and meta-analysis we addressed these gaps, with an up-to-date
synthesis of RCTs of interventions aimed at promoting empathy, delivered to both medical

and healthcare students and professionals.

Objectives
The overarching objective of this systematic review and meta-analysis is to combine data
from all available randomised controlled trials of empathy-enhancing educational
interventions in health education and training. This was achieved with two subsidiary
objectives:
(1) to assess the effectiveness of interventions aiming to enhance empathy in
undergraduate and postgraduate health education and training; and
(2) to assess any lasting effect of empathy training.
We also had three secondary aims:
(1) toidentify the intervention type (e.g. communication skills training) that is most
effective at enhancing empathy;

(2) to identify the duration of training that is most effective; and
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(3) to identify the tools used to measure empathy levels in participants and therefore

the effectiveness of the intervention.

METHODS

Protocol and registration

In accordance with the Cochrane Handbook for systematic reviews of interventions,[22] we
published a protocol for this systematic review,[23] registered with PROSPERO international
prospective register of systematic reviews (registration number CRD42019126843). We
followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) guidelines.[24]

Eligibility criteria

Randomised controlled trials (RCTs), including cluster RCTs, which investigated the effect of
empathy-enhancing interventions on medical and other healthcare students and
professionals’ empathy levels as a primary or secondary outcome were eligible for inclusion.
We included studies with students and trainees at any level and qualified practitioners from
any medical profession (including medicine, dentistry, nursing, pharmacy, midwifery and
allied healthcare professions). Studies measuring any aspect of ‘clinical empathy’ were
eligible for inclusion. In addition, terminology and measures used in each study were
assessed to ensure that outcomes reported under different terms but using the same
definitions (for example, reporting on compassion taken to mean empathy) would be
captured. Empathy scores reported via self- and/or observer-reported outcome measures

post-intervention were included.
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Information sources and search strategies

The following databases were searched from inception to 6 June 2019: MEDLINE, PsycINFO,
EMBASE, CINAHL and Cochrane. Search strategies are detailed within eTable 1 in the
Supplement. Electronic searches were supplemented by hand-searching the references of

retrieved papers.

Study selection

All studies retrieved through the search strategy were stored using EndNote with duplicates
removed. Two authors (RW and El) reviewed all titles and abstracts to identify those that
met the inclusion criteria. Full text manuscripts were retrieved for potentially relevant
articles, the reference lists of which were also hand-searched for further potential studies. If
the decision to include or exclude a study was unclear, the study was discussed with a third
author (JH) to reach a consensus. Seven papers were discussed with the third author. A

PRISMA flow chart was used to record the screening and selection process.

Data collection

One reviewer (RW) extracted, summarised and recorded data to assess quality and to
synthesise evidence from included studies. A second author independently extracted a
random sample (10%) of studies to ensure agreement on the information extracted and
summarised (JH). Data was extracted about: general demographics of the study (first
author, date published, country of origin, whether empathy is defined); study design
(participants and recruitment, inclusion/exclusion criteria, study duration, control

conditions); description of the intervention (setting, duration and frequency); outcome
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measures (type of measure, whether measure is validated); results (sample size,
completeness of outcome data, data that can be used to calculate an effect size); risk of bias

and funding source. If data was not reported, study authors were contacted.

Risk of bias in individual studies

Risk of bias was assessed using the Cochrane Collaboration’s Tool for assessing the risk of
bias in clinical trials. This recommends the explicit reporting of each individual element of an
RCT: random sequence generation and allocation concealment (selection bias); blinding of
participants and blinding of outcome assessment (detection bias); incomplete outcome data
(attrition bias); and selective reporting (reporting bias). Using the criteria provided by
Higgins (2011)[22], each item was scored as high, low or unclear risk of bias, and evidence
from the study was used to justify each score given. For cluster RCTs, an additional domain
was assessed: selective recruitment of cluster participants. Given that evidence increasingly
suggests that sequence generation and allocation concealment are of particular importance
in determining the overall risk of bias,[22] a study was classed as being at high risk of bias if

it scored as high or unclear risk on either of these domains.

Synthesis of results

We calculated the overall effect size of empathy interventions using the standardised mean
difference (SMD) and 95% confidence intervals (Cl) based on the data provided in the
studies: post-intervention sample size, mean and standard deviation (SD) for experimental
versus control group (except where only mean difference and SD between pre- and post-

intervention for the experimental and control groups were provided). We used a random
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effects model (REM) to allow for likely different (though related) intervention effects. If a
study had more than one intervention arm, we used the results for the most comprehensive
training intervention. If a study provided measures of empathy using different scales, the
primary outcome measure of empathy was used. If it was unclear which was the primary

outcome measure, we used the first reported measure of empathy.

Heterogeneity was anticipated between studies and assessed using Cochran’s Q Statistic
(statistically significant for p0.01) and quantified using the |2 statistic, with an |12 value of 50%

or more being considered to represent levels of heterogeneity.

Primary analysis included all studies providing the data needed to calculate the mean and
SD (or standard error (SE)) of the post-intervention control and intervention groups. Where
studies provided more than one point for outcome assessment, the data closest to the end-
point of the intervention was used. Studies that provided no numerical data on empathy-
related outcomes or data from which it was not possible to calculate mean values and SD

were excluded from the meta-analysis.

Additional analyses

We performed a sensitivity analysis excluding studies that were considered to be at high risk
of bias (scoring unclear or high risk of bias for either sequence generation or allocation
concealment, with evidence suggesting these domains are of particular importance in

establishing risk of bias).[22]
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We conducted separate meta-analyses to look at: sustainability of the effects of the
intervention; the intervention type that is most effective; the duration of intervention that
is most effective; the outcome assessment tools (comparing objective and subjective
outcome measures); and participant populations (effectiveness of interventions aimed at
student populations compared with those aimed at professional populations). To assess for
sustainability, studies that provided follow-up measurements of the impact of an empathy
intervention were grouped into measurements taken before 12 weeks, and at 12 weeks or
later. To evaluate the type of intervention most effective at cultivating empathy, we divided
interventions into communication skills-based training interventions, perspective-taking
interventions, empathy skills-based training, psychotherapy-focused training, arts and
humanities-focused interventions, stress management-focused training, serious gaming
interventions, and mixed educational programmes. Interventions were categorised based
on the descriptions given of the training programmes in each individual study. Where an
intervention could not be put into one or other category, it was allocated to the ‘mixed
educational programme’ category. To assess impact of duration on cultivating empathy,
interventions were divided on the basis of the length of time participants spent engaging

with the intervention.

Risk of bias across studies

Reporting bias was assessed qualitatively based on inspection of the characteristics of the
studies included. A funnel plot was produced to investigate small study effects, which may
indicate the presence of publication bias. The GRADE system was used to evaluate the

overall quality of evidence for the primary outcome.[25]
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The literature search resulted in 4,904 citations with duplicates removed. Figure 1 provides

an overview of the selection process (see eResults in the Supplement for further details).

Seventy-two articles were retrieved for full-text review. Forty-six studies were excluded

(eTable 2 in the Supplement). Twenty-six trials were included.[25-50] (n=2,900) Table 1

provides a summary of characteristics (eTable 3 in the Supplement gives further details).

Table 1. Summary of characteristics of included studies

Study Year
Alhassan 2019
Arthur 2017
Blair Irvine 2012
Buffel Du 2017
Vaure

Butow 2007
Collins 2017
Daniels 1998
Foster 2016

Gholamzadeh 2018

Gould 2017

County

Ghana

UK

USA

France

Australia

USA

Canada

USA

Iran

UK

No.

participants

210

112

172

352

30

25

53

70

249

Participant
type

Nursing and
midwifery
students
Health care
assistants

Health care
professionals
Medical
students

Physicians

Student

pharmacists

Nursing
students
Medical
students
Nursing
students
Nursing staff
and
healthcare
assistants

Intervention

type

Communication

skills training

Perspective-
taking training

Mixed

Balint group

Communication

skills training

Literature
intervention

Communication
skills training
Communication
skills training
Empathy skills
training

Mixed

Duration of
intervention
(hours)

12

10.5

NE

NE

Outcome
assessor

Self

Self

Self

Self
Observer

Observer

Self

Self

Self

Observer

Self

Self

Outcome
measure

JSE

JSE

VST

JSE
CARE

CRP

JSE

ECRS

CIC

ECCS

JSE

JSE
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Effect of
intervention

No
significant
effect found
No
significant
effect found
Significant
effect found
Mixed.

No
significant
effect for
JSE,
significant
effect for
CARE

No
significant
effect found
No
significant
effect found
Significant
effect found
Significant
effect found

No
significant
effect found
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Hastings 2018
Hattink 2015
Larti 2014
Lobchuck 2018
Lor 2014
LoSasso 2017
Mueller 2001
Reiss 2012
Shapiro 1998
Sripada 2010

Sterkenburg 2018

Tulsky 2011
Vaghee 2018
Wolf 1987
Wundrich 2017
Yang 2018

UK

Netherlan
ds and
UK

Iran

Canada

USA

USA

USA

USA

USA

USA

Netherlan

ds

USA

Iran

Canada

Germany

China

236

142

82

44

40

70

37

99

78

224

48

127

134

158

177

BMJ Open
Qualified Mixed
care staff
Qualified Mixed
care staff
Nursing Communication
students skills training
Nursing staff Perspective-

and students

Student
pharmacists
Medical

students

Physical
therapy
students

Physicians

Medical
students

Physicians

Qualified
care staff

Physicians

Nursing
students
Medical
students
Medical

students

Nursing
students

taking training

Perspective-
taking training
Communication

skills training

Mixed

Empathy skills

training

Mindfulness
training
Psychotherapy
intervention

Serious game

Communication

skills training

Perspective-
taking training
Communication
skills training
Empathy skills

training

Narrative
medicine
intervention

NE

17.5

NE

0.33

NE

42

Self

Self

Self

Observer
Self

Self

Self

Self

Observer
Self

Self

Observer

Self

Observer

Self

Self

Self

Observer

Self

SECBQ

IRI

JSE
CARE

CARE
(modified)

JSE

JSE

JSE

CARE
JSE

BEES
EFDT

ECRS

BLRI

SQ

ES
EO
PE
JSE

HRI
MCI
JSE
OSCE

JSE
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No
significant
effect found
Significant

effect found

Significant
effect found
Mixed.

No
significant
effect found
for CARE.
Significant
effect found
on modified
CARE
Significant
effect found
No
significant
effect found
Significant
effect found

Mixed

No
significant
effect found
for CARE,
JSE, BEES.
Significant
effect for
EFDT
Significant
effect found
Significant
effect found
Significant
effect found
Significant
effect found

Significant
effect found
Significant
effect found
Mixed.

No
significant
effect found
for JSE.
Significant
effect found
on OSCE
scores
Significant
effect found
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Study characteristics

Study publication dates ranged from 1987 to 2019, with 15 out of 26 trials published in the
last five years.[21,26,28,30,32-36,38,40,45,47,49,50] Thirteen were carried out in the USA
and Canada,[27,30-32,38-41,43,44,46,48] seven in Europe,[21,28,34-36,45,49] three in
Iran,[33,37,47] and one each in Australia,[29] Ghana[26] and China.[50] Fourteen studies

provided a definition of empathy.[28,30,32-35,38,41-45,49,50]

Study design

Sample size ranged from 12 to 352 participants (median of 90.5; interquartile range (IQR)
49.25-154). Twelve studies had 100 or more participants.[21,26-27,34-36,45,47-49] Seven
had fewer than 50 participants.[29,30,38,39,41,44,46] Fifteen studies evaluated empathy
interventions for student populations,[26,28,30-33,37,39,40,41,43,47-50] including seven
which looked at medical students,[28,32,33,40,43,48,49] five with nursing
students,[31,37,38,48,50] two with student pharmacists,[30,39] one with physiotherapy
students,[41] and one with a mixed nursing and midwifery student population.[26] Ten trials
used professional/qualified populations,[21,27,29,34-36,42,44-46] with four of these
focusing on physicians,[29,42,44,46] one on nurses,[34] and five with qualified care staff,
including healthcare assistants.[21,27,35,36,45] One study used a mixed student and

professional population (nursing students and nurse practitioners).[38]

Five trials used multiple sites,[21,28,34,35,38] and five were cluster RCTs.[21,34,35,47,50]

Ten studies defined both inclusion and exclusion criteria for the study.[21,26-

27,33,35,37,39,47,50] Thirteen defined inclusion criteria only[28-31,34,36,38,40,41,43-
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45,48] and in three studies inclusion/exclusion criteria were either not given or were not

clear.[32,46,49]

oNOYTULT D WN =

1 Study interventions

While the aims of eligible trials in this review were to enhance empathy through an

17 educational intervention, a range of intervention types were employed. The most

19 commonly used approach was a communication skills-based training intervention, with
2 eight[26,29,31.32,37,40,46,48] studies using this. Four studies used perspective-taking
24 training,[21,38,39,47] two used interventions with a psychotherapy focus,[28,44] three used
empathy skills-based training sessions,[33,42,49] two used an arts and humanities

29 approach,[30,50] one used mindfulness-based training,[43] and one a serious gaming
intervention.[45] Five studies could not be classified and were described as ‘mixed’

34 interventions, using various elements of theoretical knowledge teaching and experiential
36 learning sessions.[27,34-36,41] Seventeen of the 26 interventions had been specifically
39 designed to foster empathy[21,30,32-35,37-42,44-46,49,50] while the remaining studies
41 used interventions not specifically designed to improve empathy but with the hypothesis
44 that they would. For example, Buffel Du Vaure et al[28] explored the impact of a

46 psychotherapy-focused ‘Balint Group’ intervention on medical student empathy.

50 The most frequently used mode of delivery was face-to-face, with eighteen interventions
52 delivered this way.[21,26,28,29,31,33-35,38-40,42,43,44,47-50] Six interventions were
delivered online,[27,32,36,37,41,45] one employed a self-directed mode of delivery,[30] and

57 one used a CD-ROM to deliver the intervention.[46]

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 16 of 77

Studies ranged in duration of intervention (total time spent participating in the intervention)
from 20 minutes to 18 hours. The mean duration was 10.2 hours (SD 8.8). Five studies did
not explicitly state duration.[32,34,36,44,46] Training packages in six studies were
considered to be ‘short duration’, lasting three hours or less;[30,35,38,40,45,47] ten were
considered ‘medium duration’, lasting between four and 12 hours;[21,26-
28,33,37,41,42,48,49] and five were considered ‘long duration’, lasting more than 12

hours.[29,31,39,43,50]

Timespan of the interventions ranged from one to 120 days, with a mean length of 38.5

days (SD 40.2).

Outcome measures

Studies used either self-report or other (objective)-report measures to assess a change in
participants’ empathy. Objective measures included those completed by patients or experts
(for example faculty staff or trained actors playing simulated patients). The majority of
studies (18) used only self-report measures.[21,26,27,30,31,33-37,39-41,43,45,46-48,50]
Four studies used objective measures[29,32,44,46] (of which only Tulsky et al[46] used
patients rather than simulated patients or experts as the outcome assessors). Four studies

used a combination of self- and objective-report tools to measure empathy.[28,38,42,49]

The Jefferson Scale of Empathy (JSE)[51] or a version of it was the most frequently used self-
reported outcome measurement tool, with 13 studies employing
it.[21,26,27,30,33,34,37,39-41,47,49,50] Other self-report tools used included the Balanced

Emotional Empathy Scale (BEES),[52] the Ekman Facial Decoding test,[53] and the Toronto
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Empathy Questionnaire (TEQ).[54] The Consultation and Relational Empathy Scale
(CARE)[55] was the most frequently used objective measure of empathy, with three studies
employing it.[28,38,42] Other objective outcome measures of empathy included the
Carkhuff Empathy Rating Scale.[56] In addition, some studies developed their own measures
of empathy, for example Tulksy et al[46] used a Likert scale with ten items to assess
perceived oncologist empathy. Butow et al[29] created a manual to code transcripts of
videoed patient interactions to assess empathic behaviour, in addition to using the CARE

scale.[55] All studies except three[27,29,46] employed a validated tool to measure empathy.

Outcome assessment strategy

Timeframes for measuring outcomes varied across studies. Fifteen studies did not specify a
timeframe for post-intervention measurements or were unclear.[31-33,35,36-38,40,41,43-
46,47-50] For example, Hastings et al[35] reported measuring empathy six-weeks post-
randomisation but were not clear how long after the intervention had ended that this
measurement was taken. For studies that were explicit, post-intervention measures varied
between two days and six months, with the majority of measures taken within two weeks of
the intervention.[21,26,28,39,46,27,30] Eleven studies measured the effects of the
intervention at one or more follow-up points (in addition to the post-intervention
measurement),[21,26,27,29,31,33,35,37,39,47,50] which varied between four weeks and 18

months.

Risk of bias within studies
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In total, 11 studies[21,26,29,34-37,41,42,45,46] were considered to be at low risk of bias
overall (with a low risk of bias for sequence generation and allocation concealment).[22]
Thirteen studies were considered to be low risk for random sequence
generation[21,26,29,33-38,41,45,46] and 11 were low risk for allocation
concealment.[21,26,29,34-37,41,42,45,46] Blinding was not possible in the majority of
studies due to the nature of the interventions and the outcome assessment (self-report)
strategy frequently employed. Full details of the risk of bias assessment are reported in the

eResults of the Supplement and eFigure 1 illustrates the overall findings.

Results of individual studies

The majority of studies (19/26) found that the tested intervention significantly improved
empathy on at least one outcome measure.[27,28,31-33,36-39,41-50] Seven studies did not
find any significant increase in empathy.[21,26,29,30,34,35,40] Of the studies that reported
a significant improvement in empathy on at least one outcome measure, 11 were aimed at
student populations (representing approximately 73% of student population studies)[28,31-
33,39,41,43,47-50] and seven were aimed at professionals (representing 70% of professional
population studies).[27,36,37,44,45,46,42] Fifteen studies reported a significant
improvement in empathy using a self-rated outcome measure (this represents 68% of
studies (15/22) using a self-report outcome tool).[27,28,31,33,36-39,41,43-45,47,48,50]
Four studies reported an increase in empathy when using an objective measure
(representing 50% (4/8) of studies using an objective outcome measure).[32,42,46,49]
Seventeen studies employed an educational intervention that had been specifically

designed to foster empathy.[21,30,32-35,37-42,44-46,49,50] Of these, 12 (70%) were
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successful.[32,33,37-42,44-46,49,50] Four out of five studies that were classed as ‘long

duration’ (lasting >12 hours) reported a significant improvement in empathy post
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intervention;[31,39,43,50] 50% of ‘medium duration’ studies (between 3 and 12 hours)
1 reported a significant increase in empathy;[27,33,37,48,49] and 33% of ‘short duration’

13 studies (<3 hours) reported a significant improvement.[45,47]

19 Synthesis of results

23 Of the 26 studies included in this review, four were excluded from meta-analysis as they did
25 not provide adequate data from which to calculate the SMD and SD.[29,34,44,49] For the
28 studies that were excluded from the primary analysis, Butow et al[29] reported a positive
30 but not statistically significant effect and Gould et al[34] found no significant difference
between control and intervention groups. Wundrich[49] reported no significant influence of
35 the intervention as measured by the JSE (student version) but did report a positive and
statistically significant effect on the observer-assessed outcome. Sripada et al[44] also

40 reported a statistically significant positive effect. Of the 22 studies that had adequate data
for pooling, all but one (Arthur et al[21]) showed a benefit of intervention. The primary

45 analysis identified that the overall effect of empathy interventions in terms of improving

47 participant empathy was statistically significant (SMD 0.52, 95% Cl 0.36 to 0.67) (figure 2).
50 The Q value indicated significant heterogeneity, with p equal to 0.0001 and |2 equal to 63%.

52 A summary of findings is presented in table 2.

56 Table 2. Summary of effect sizes for studies included in meta-analyses
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Standardised mean
difference (95%
confidence interval)

Heterogeneity (12)

References

Overall effect of empathy interventions

0.52 (0.36-0.67)

63%

21,26-28,30-33,35-43,45-48,50

Effect of intervention with least risk of bias

0.44 (0.19-0.69)

66%

21,26,35-37,41,42,45,46

Sustainability of effect

- Follow-up measurement before
12 weeks

- Follow-up measurement at 12
weeks or later

0.69 (0.23-1.15)

0.34 (0.11-0.57)

84%

0%

26,27,33,35,37,47

21,35,39,50

Effect by type of intervention
Communication skills training
Perspective-taking training
Mixed educational programmes
Empathy skills training
Arts/humanities interventions

0.69 (0.32-1.06)
0.60 (0.17-1.04)
0.39 (0.18-0.61)
0.60 (-0.02-1.21)
0.38 (0.03-0.73)

78%
55%
0%
71%
0%

26,31,32,37,40,46,48
21,38,39,47
27,35,36,41

33,42

30,50

Effect by duration of intervention
Short (3 hours or less)
Medium (4 to 12 hours)
Long (more than 12 hours)

0.44 (0.25-0.63)
0.46 (0.15-0.77)
0.57 (0.32-0.82)

23%
82%
0%

30,35,38,40,45,47
21,26,27,28,33,37,41,42,48
31,39,43,50

Effect by participant population
Student population
Professional/qualified population

0.62 (0.38-0.85)
0.33 (0.18-0.47)

74%
0%

26,28,30-33,37-41,43,47,48,50
21,27,35,36,42,45,46

Effect by outcome assessor
Self-assessment
Observer-assessment

0.52 (0.37-0.68)
0.28 (-0.18-0.75)

58%
81%

21,26-28,30,31,33,35-43,45,47,48.50
28,32,38,42,46

Additional analyses

Sensitivity analysis

For the sensitivity analysis of the least biased studies (table 2), 11 were judged to have low

risk of bias for random allocation or allocation concealment[21,26,29,34-37,41,42,45,46]

and nine of these provided sufficient data to be included in a meta-analysis (figure

3).[21,26,35-37,41,42,45,46]

Sustainability of improved empathy analysis

Eleven studies provided follow-up data assessing sustainability of changes to empathy, in

addition to post-intervention measurement.[21,26,27,29,31,33,35,37,39,47,50] Eight were

eligible for inclusion in a sub-group analysis (see eResults in the Supplement for further

details).[21,27,33,35,37,39,47,50] Meta-analysis found a moderate effect size for improved
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empathy until 12 weeks and a small but statistically significant effect size for sustainability

at 12 weeks and later (figure 4 and table 2).

oNOYTULT D WN =

Type of intervention analysis

13 A meta-analysis comparing sub-groups of different types of intervention (eFigure 2 in the
Supplement and eResults for further details) found the greatest effect was with empathy
18 training that was communication skills-based (table 2). The smallest effect reported was for
interventions that were described as ‘mixed educational programmes’ and ones based in

23 the arts and humanities (table 2).

Duration of intervention analysis

30 Interventions of medium and longer duration (eFigure 3 in the Supplement) were most

effective. Interventions of short duration had the smallest effect size (table 2).

36 Participant population analysis

40 Studies using healthcare student participant populations appeared to have a larger effect
42 size than those directed at professional/qualified participant populations (eFigure 4 in the
Supplement). Studies included in a sub-analysis of interventions for students showed a

47 moderate effect size of training, compared to a smaller but still significant effect size for

training directed at professional/qualified populations (table 2).

53 Outcome assessor analysis

57 Studies using a self-assessment outcome scale showed a moderate and significant benefit to

59 empathy for the intervention tested (eFigure 5), compared to a small and statistically not
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significant effect size for the observer-assessed outcome studies (table 2).

Risk of bias across studies

A funnel plot of trials used in the primary meta-analysis (22 studies) did not reveal evidence
of publication bias (figure 5). An evaluation of evidence using GRADE software found that
the quality of evidence was low (eTable 4). This was due to a high or uncertain risk of bias
based on random sequence generation and/or allocation concealment in a number of

studies and a high degree of heterogeneity across studies.
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DISCUSSION

Summary of evidence

We found that empathy interventions delivered to healthcare students and practitioners
consistently improved empathy levels in participants by a moderate amount, and that this
effect was sustained over time. The quality of the evidence was low due to lack of blinding

and allocation concealment.

Comparison with other evidence

Other systematic reviews have found benefits of empathy training[16,19,20] and that
practitioner empathy training makes a difference to patients.[57] Our study adds to this
evidence by providing an estimate of empathy training from higher quality (randomised)

trials, and by showing that the effect lasts well beyond the intervention.

Strengths and limitations

This is an up-to-date review that excludes non-randomised studies, follows a pre-published
protocol, and measures the longer term effects of empathy training. The quality of the
review was limited by the reporting quality of some of the included studies. In studies
where it was unclear which was the primary measure of empathy, we choose to use the first
reported measure of empathy. This might have been biased, as authors may have chosen to

report the most positive outcome first. However, we found that this was not necessarily the
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case. For example, the first outcome reported by Buffel du Vaure et al [28] (who did not

specify which was primary) had a smaller effect than the second.

The studies in our review were also heterogeneous, which we anticipated. Finally, we only
found four studies that followed participants for at least three months. However, the ones

that did do so found a positive effect.

Implications for research and practice

An area for future research highlighted through this review is the lack of more objective,
patient-evaluated empathy interventions. The results of this review have implications for
practice and may be useful to those involved in education and training. With competition
for time and space in both undergraduate and postgraduate healthcare curriculums, robust
evidence when considering how best to develop effective interventions to improve empathy

in students and practitioners and ultimately to improve patient care is vital.

CONCLUSION

Empathy-enhancing interventions for healthcare students and professionals can be effective
at cultivating and sustaining empathy. Designers of future trials of empathy training for
medical students can use the results of this review as a guide to their intervention

development.
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Figure 3. Meta-analysis of eligible studies, excluding those considered to be at high risk of

bias

Figure 4. Meta-analysis of studies that provided follow-up observation points to determine

long-term effectiveness of intervention

Figure 5. Funnel plot of effect sizes and standard errors.
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SUPPLEMENT

Additional results (eResults)

Study selection

The literature search resulted in 7,509 citations. EMBASE included 2,754, PsychINFO 1767,
CINAHL 381, MEDLINE 2441 and Cochrane 346. An additional five records were identified
through other sources. After duplications were removed 4904 citations remained. 4831
citations were excluded after screening abstracts. Seventy-two articles were retrieved for
full-text review. Forty-six studies were excluded (eTable 2). The total number of eligible
papers included in this review was 262°°° (n=2,900). See eTable3 for descriptive

characteristics.

Risk of bias within studies

Allocation

Thirteen studies were considered to be low risk for random sequence
generation,[25,26,29,33-38,41,45,46] of which seven employed some form of computer
randomisation,[26,34,35,36,38,42,45] one used the minimisation method,[46] one used a
random numbers table[29] and three used a low-tech method[25,37,41] (for example a
shuffled pack of cards). Thirteen trials were considered to have an unclear risk[27,28,30-
32,39,40.43,44,47-50] with 12 of these stating that participants were randomly assigned but
not describing the method.[27,30-32,39,40.43,44,47-50] One trial used participants from

two different sites, using computer randomisation at one site but not describing the method
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of randomisation at the other.[28] The risk of bias for allocation concealment was
considered low for 11 studies[25,26,29,34-37,41,42,45,46] and was well described in each
of these. Fifteen studies did not describe or clearly describe allocation concealment and so

were considered unclear in terms of risk.[27,28,30-33,38,39,40,43,44,47-50]

Blinding

Whilst blinding of participants was not possible in the majority of the trials, due to the
nature of the interventions, one study did blind participants.[45] This was achieved by using
an online package to deliver either a ‘serious game’(experimental) intervention or a ‘digital
reading’ (control) intervention. Participants were unaware of which was the control and
which was the experimental intervention so were unaware which they were participating in
once they had been randomly allocated to one or the other. In two trials it was unclear
whether participants had been adequately blinded.[27,32] Similarly, blinding of outcome
assessors was not always possible due to the self-reported nature of outcome assessments
used by many studies. However three studies reported blinding of outcome assessors324>46
three were unclear if blinding had occurred[27,29,44] and 15 were rated as high risk as no
blinding of outcome assessment had occurred.[25,26,30,31,33-37,39,41,43,47,48,50] Five
studies reported a ‘mixed’ picture with blinding of the outcome assessment reported for
some outcome measures and not for others.[28,38,40,42,49] For example Reiss et al [42]
used the observer rated CARE scale, blinding the assessors to physician randomisation and

three non-blinded self-rated scales to measure empathy.

Incomplete outcome data
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Incomplete outcome data was considered to be ‘low risk’ in 19 studies,[25,27-30,32,33,37-
47,50] with attrition rates ranging from 0-16%. The risk was unclear in three

studies[31,48,49 ]and considered high in four.[26,34,35,36]

Selective reporting

Eighteen trials described all pre-specified outcomes as stated in the methodology.[25-
30,32,35-41,45,46] One trial presented an ‘unclear risk’ (Daniels et al[31] described
dropping all males from the analysis) and seven studies were high risk for selective
reporting.[33,34,43,47-49] Gould et al[34] for example did not report the data associated

with the JSE questionnaire which was one of the specified outcomes.

Other potential sources of bias

Five trials were cluster RCTs,[26,34,35,47,50] of which three were considered low risk for
recruitment bias[26,34,35] and two were identified as either unclear or high risk.[47,50]
Eight studies were identified to be at either a high risk or unclear risk from ‘other potential
sources of bias.[27,29,31,34,38,44,48,49] For example Butow et al[29] reported differences
between the study groups in baseline characteristics and six other studies did not report

baseline demographics and/or empathy measurements at baseline.

Sustainability of improved empathy analysis

Eleven studies provided follow-up data assessing sustainability of changes to empathy, in
addition to post intervention measurement.[25-27,29,31,33,35,37,39,47,50] Eight were

eligible for inclusion in a sub-group analysis.[26,27,33,35,37,39,47,50] One was excluded
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from all meta-analyses due to lack of data,[29] one was excluded from this meta-analysis as
the empathy-intervention was delivered to the control group prior to the follow-up
measures being taken,[25] and one was excluded as the follow-up data was not
reported.[31] Studies were divided into two groups; those reporting follow up measures at
less than 12 weeks and those reporting follow up at 12 weeks or later (figure 4). Arthur et
al[26] and Hastings et al[35] provided multiple follow up data at time points that could be
included in both groups (at 8 weeks and 12 weeks, and at 6 weeks and 20 weeks
respectively). Meta-analysis found a moderate effect size for improved empathy until 12
weeks (effect size 0.69 95% Cl 0.23-1.15) and a small but statistically significant effect size

for sustainability at 12 weeks and later (effect size 0.34 95% Cl 0.11 to 0.57).

Type of intervention analysis

A meta-analysis comparing sub-groups of different types of intervention (eFigure 2) found
the greatest effect was with empathy training that was communication skills-based (effect
size 0.69 [95% confidence interval 0.32 to 1.06]). The smallest effect reported was for
interventions that were described as ‘mixed educational programmes’ and ones based in
the arts and humanities (effect size 0.39 [95% confidence interval 0.18 to 0.61] and 0.38
[95% confidence interval 0.03 to 0.73] respectively). Interventions labelled as ‘empathy
skills-based training’ had a positive but not statistically significant overall effect (0.60, 95%

confidence interval -0.02 to 1.21).
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eTable 1. Search strategies

MEDLINE
# A Searches Results
1 exp Students/ 116946
2 student?.ti,ab. 254787
3 (physician? or doctor? or intern? or 295930

internship or resident? or residency

or nurse? or health* professional? or

health* worker? or health* staff*).ti.
4 exp Health Personnel/ 481003
5 lor2or3oréd 906748
6 exp Education/ 767285
7 ed.fs. 264737
8 ((intervention? or program*) adj5 137613

(train* or educat* or course? or

workshop? or staff development or

professional development or

curriculum or curricula)).ti,ab.
9 (train* or educat* or course? or 369134

workshop? or staff development or

professional development or

curriculum or curricula).ti.
10 (intervention or program*).ti. 260613
11 6or7or8or9orl0 1249776
12 5and 11 335534
13 ((physician? or doctor? or surgeon? 137434

or intern? or internship or resident?

or residency or nurse? or health*

professional? or health* worker? or

health* staff* or practitioner? or

student?) adj5 (train* or educat* or

course? or workshop? or staff

development or professional

development or curriculum or

curricula)).ti,ab.
14 12 0r13 393662
15 Empathy/ 17455
16 (empath* or compassion*).ti,ab. 21716
17 15o0r 16 31561
18 randomized controlled trial.pt. 481154
19 controlled clinical trial.pt. 93050
20 randomized.ab. 441413
21 placebo.ab. 197236
22 drug therapy.fs. 2104120
23 randomly.ab. 309893
24 trial.ab. 461528
25 groups.ab. 1906393
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1
2
3 26 multicenter study.pt. 249476
4
5 27 pragmatic clinical trial.pt. 1037
6 28 (multicenter or multi center or 47574
7 multicentre or multi centre).ti.
8 29 (intervention? or effect? or impact? 8937416
9 or controlled or control group? or
10 (before adj5 after) or (pre adj5 post)
1 or ((pretest or pre test) and (posttest
12 or post test)) or quasiexperiment® or

quasi experiment* or evaluat* or
13 time series or time point? or
14 repeated measur*).ti,ab.
15 30 180r190r200r21or22or230r24 | 11030368
16 or 25 or 26 or 27 or 28 or 29
17 31 14 and 17 and 30 2441
18
19
20
21 EMBASE
22 #A Searches Results
23
24 1 *student/ or exp *health student/ 68463
25 2 student?.ti,ab. 326421
;? 3 exp *health care personnel/ 479224
28 4 (physician? or doctor? or intern? or 301997
29 internship or resident? or residency
30 or nurse? or health* professional? or
31 health* worker? or health* staff*).ti.
32 5 lor2or3or4d 941482
33 6 education/ or continuing education/ 736812
34 or curriculum/ or education program/
35 or in service training/ or lifelong
36 learning/ or exp medical education/

or exp paramedical education/ or
37 postgraduate education/
38 7 ((intervention? or program*) adj5 184005
39 (train* or educat* or course? or
40 workshop? or staff development or
41 professional development or
42 curriculum or curricula)).ti,ab.
43 8 (train* or educat* or course? or 399259
44 workshop? or staff development or
45 professional development or
46 curriculum or curricula).ti.
47 9 (intervention or program*).ti. 318923
48 10 6or7or8or9 1266300
‘5‘3 11 5and 10 281380
51 12 ((physician? or doctor? or surgeon? 179470
52 or intern? or internship or resident?
53 or residency or nurse? or health*
54 professional? or health* worker? or

health* staff* or practitioner? or
55 student?) adj5 (train* or educat* or
56 course? or workshop? or staff
57 development or professional
58 development or curriculum or
59 curricula)).ti,ab.
60 13 11lor12 369015
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(train* or educat* or course? or
workshop? or staff development or
professional development or
curriculum or curricula)).ti,ab.

14 Empathy/ 23785
15 (empath* or compassion*).ti,ab. 28390
16 14 or 15 39458
17 13and 16 4903
18 randomized controlled trial/ 545326
19 single blind procedure/ or double 192596
blind procedure/
20 crossover procedure/ 58851
21 random*.tw. 1400168
22 (((singl* or doubl*) adj (blind* or 983905
mask*)) or crossover or cross over or
factorial* or latin square or assign* or
allocat* or volunteer*).ti,ab.
23 pragmatic trial/ or multicenter study/ | 213866
24 intervention study/ 40085
25 (multicenter or multi center or 74011
multicentre or multi centre).ti.
26 (intervention? or effect? or impact? 11312699
or controlled or control group? or
(before adj5 after) or (pre adj5 post)
or ((pretest or pre test) and (posttest
or post test)) or quasiexperiment® or
quasi experiment* or evaluat* or
time series or time point? or
repeated measur*).ti,ab.
27 18 or190r200r21or22or23or24 12032330
or 25 or 26
28 (exp animals/ or nonhuman/) not 6212385
human/
29 27 not 28 9294426
30 17 and 29 2574
PsychINFO
# A Searches Results
1 students/ or medical students/ 35317
2 student?.ti,ab. 481295
3 exp health personnel/ 128154
4 (physician? or doctor? or intern? or 47232
internship or resident? or residency
or nurse? or health* professional? or
health* worker? or health* staff*).ti.
5 lor2or3or4 616902
6 education/ or exp curriculum/ or 186066
distance education/ or nursing
education/ or paraprofessional
education/ or exp personnel training/
or exp medical education/
7 ((intervention? or program*) adj5 100952
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8 (train* or educat* or course? or 207043
workshop? or staff development or
professional development or
curriculum or curricula).ti.
9 (intervention or program*).ti. 121597
10 6or7or8or9 455304
11 5and 10 166574
12 ((physician? or doctor? or surgeon? 98357
or intern? or internship or resident?
or residency or nurse? or health*
professional? or health* worker? or
health* staff* or practitioner? or
student?) adj5 (train* or educat* or
course? or workshop? or staff
development or professional
development or curriculum or
curricula)).ti,ab.
13 11lor12 209818
14 Empathy/ 12489
15 (empath* or compassion*).ti,ab. 37254
16 14 or 15 38291
17 13 and 16 3043
18 random*.ti,ab,hw,id. 187448
19 trial*.ti,ab,hw,id. 172104
20 controlled stud*.ti,ab,hw,id. 11726
21 placebo*.ti,ab,hw,id. 38934
22 ((singl* or doubl* or trebl* or tripl*) 27892
and (blind* or mask*)).ti,ab,hw,id.
23 (cross over or crossover or factorial* 28819
or latin square).ti,ab,hw,id.
24 (assign* or allocat* or 156473
volunteer*).ti,ab,hw,id.
25 treatment effectiveness evaluation/ 22860
26 mental health program evaluation/ 2062
27 exp experimental design/ 54976
28 (clinical trial or treatment 41809
outcome).md.
29 intervention/ 58790
30 (multicenter or multi center or 2788
multicentre or multi centre).ti.
31 (intervention? or effect? or impact? 1834258
or controlled or control group? or
(before adj5 after) or (pre adj5 post)
or ((pretest or pre test) and (posttest
or post test)) or quasiexperiment® or
quasi experiment* or evaluat* or
time series or time point? or
repeated measur*).ti,ab.
32 18 or190r200r21or22or23or24 2026090
or 25 or 26 or 27 or 28 or 29 or 30 or
31
33 17 and 32 1767
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CINAHL

Query

Results

S17

S13 AND S16

381

S16

S$14 NOT S15

556,315

S15

(MH animals+ OR MH (animal studies)
OR Tl (animal model*)) NOT MH
(human)

154,114

S14

MH randomized controlled trials OR
MH double-blind studies OR MH
single-blind studies OR MH random
assignment OR MH pretest-posttest
design OR MH cluster sample OR Tl
(randomised OR randomized) OR AB
(random*) OR TI (trial) OR (MH
(sample size) AND AB (assigned OR
allocated OR control)) OR MH
(placebos) OR PT (randomized
controlled trial) OR AB (control W5
group) OR MH (crossover design) OR
MH (comparative studies) OR AB
(cluster W3 RCT)

579,579

S13

S9 AND S12

2,335

S12

S10 OR S11

17,823

S11

Tl ( empath* or compassion* ) OR AB
( empath* or compassion* )

13,814

S10

(MH "Empathy")

8,360

S9

S7 OR S8

188,626

S8

Tl ( (physician? or doctor? or intern?
or internship or resident? or
residency or nurse? or "health
professional*" or "health worker*" or
"health staff*" or "healthcare
professional*" or "healthcare
worker*" or "healthcare staff*" or
"health care professional*" or "health
care worker*" or "health care
professional*") N5 (train* or educat*
or course? or workshop? or "staff
development" or "professional
development" or curriculum or
curricula) ) OR AB ( (physician? or
doctor? or intern? or internship or
resident? or residency or nurse? or
"health professional*" or "health
worker*" or "health staff*" or
"healthcare professional*" or
"healthcare worker*" or "healthcare
staff*" or "health care professional*"
or "health care worker*" or "health
care professional*") N5 (train* or
educat* or course? or workshop? or
"staff development" or "professional
development" or curriculum or
curricula) )

55,142

S7

(S3 AND S6)

158,577
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1
2
3 S6 S4 OR S5 550,634
4 S5 Tl ( train* or educat* or course? or 349,186
> workshop? or "staff development" or
6 "professional development" or
7 curriculum or curricula ) OR AB (
8 ((intervention? or program*) N5
9 (train* or educat* or course? or
10 workshop? or "staff development" or
11 "professional development" or
12 curriculum or curricula)) ) OR
13 Tl(intervention? or program*)
14 s4 (MH "Curriculum+") OR (MH 294,559
15 "Education, Clinical+") OR (MH
16 "Education, Health Sciences+") OR

(MH "staff Development") OR (MH
17 "Education")
12 S3 S10RS2 663,254
20 S2 Tl student? OR AB student? OR Tl ( 226,699
21 physician? or doctor? or intern? or

internship or resident? or residency
22 or nurse? or "health professional*" or
23 "health worker*" or "health staff*" or
24 "healthcare professional*" or
25 "healthcare worker*" or "healthcare
26 staff*" or "health care professional*"
27 or "health care worker*" or "health
28 care professional*" )
29 S1 (MH "Students, Health 529,459
30 Occupations+") OR (MH "Health
31 Personnel+")
32
33
34 COCHRANE
35 D Search
36
37 #1 MeSH descriptor: [Students] explode all trees
38 #2 (student*):ti,ab,kw
ig #3 MeSH descriptor: [Health Personnel] explode all trees
41 #4 (physician* or doctor* or intern or interns or internship or
42 resident® or residency or nurse* or "health professional*"
43 or "health worker*" or "health staff*" or "healthcare
44 professional*" or "healthcare worker*" or "healthcare
45 staff*" or "health care professional*" or "health care

worker*" or "health care professional*"):ti

2? #5 #1 or #2 or #3 or #4
48 #6 MeSH descriptor: [Education] explode all trees
49 #7 (train* or educat* or course* or workshop* or "staff
50 development" or "professional development" or
51 curriculum or curricula):ti OR (intervention* or
52 program*):ti OR (((intervention8 or program*) N5 (train*
53 or educat* or course* or workshop* or "staff
54 development" or "professional development" or
55 curriculum or curricula))):ti,ab, kw
56 #8 #6 or #7
57 #9 #5 and #8
58
59
60
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#10

((physician* or doctor* or intern or interns or internship
or resident* or residency or nurse* or "health
professional*" or "health worker*" or "health staff*" or
"healthcare professional*" or "healthcare worker*" or
"healthcare staff*" or "health care professional*" or
"health care worker*" or "health care professional*")
NEAR/5 (train* or educat* or course? or workshop? or
"staff development" or "professional development" or
curriculum or curricula)):ti,ab,kw

#11

#9 or #10

#12

MeSH descriptor: [Empathy] explode all trees

#13

(empath* or compassion*):ti,ab,kw

#14

#11 and #13

eTable 2. Characteristics of excluded studies

Study

Reason for exclusions

Arthur 2015

Study protocol.

Bonvicini 2008

Observational data taken from an RCT. Intervention not specifically designed with
outcome of change in empathy. Secondary analysis of data to see if there is an impact
on empathy.

Bosse 2012 Change in empathy not a specified outcome of study
Bruera 2007 Change in empathy not measured or intended outcome.
Chen 2016 Not an RCT. Quasi-experimental design, not randomised.

Chunharas 2013

Not an RCT

Daeppen 2012

Change in empathy is not an intended outcome

Danucalov 2017

Empathy is not an intended outcome of the study. Participants not healthcare students
or professionals.

Delvaux 2005 Change in empathy not an intended outcome and not measured
Downar 2016 Change in empathy not an intended outcome
Downar 2017 Change in empathy is not an intended outcome of the study.

Dundas 2017

Participants are not healthcare students/professionals.

Fallowfield 2002

Empathy is not directly measured

Fine 1977 Not an RCT

Gibon 2013 Change in empathy not an intended outcome

Gorniewicz 2016 Change in empathy not an intended outcome and is not measured
Hojat 2013 Not an RCT. Experimental control groups without randomisation.
Jaury 2018 Analysis of data already reported in RCT

Johnson 2013

Not an RCT. Controls selected from a waitlist group and intervention participants from
a group who were due to undergo training in a set time-period.

Kahriman 2016

Change in empathy is not intended outcome

Klein 1999 Change in empathy is not measured

Liao 2016 Not an RCT. Quasi-experimental design

Lienard 2010 Change in empathy not an intended outcome

Lim 2011 Change in empathy not an intended outcome

Little 2015 Change in empathy not intended outcome of study and not specifically measured

Misra-Herbert 2012

Not an RCT

Nasr Esfahani 2014

No control arm, comparison between wo groups receiving same training, one as
distant learning, one as attendants on course.

Nixon 2018 Not an RCT. Quasi-experimental design "partial randomisation was conducted" with
participants designated to their preference group
0z 2001 Not an RCT.

Perula de Torres 2019

Study protocol only

Potash 2014

No control arm "mixed-methods quantitative-qualitative study"

Rask 2009

Empathy not measured as an outcome

Razavi 2002

Change in empathy is not an intended outcome
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Razavi 2003 Empathy not explicitly measured as an outcome

Rosenzweig 2016 Not an RCT

Roter 1995 Unclear whether intervention is looking to cultivate empathy and whether change in
empathy is an intended outcome

Schroeder 2018 Change in empathy is not an intended outcome of the study

Shapiro 2004 Not an RCT

Shapiro 2009 Not an RCT

Shapiro 2011

Change in empathy is not an intended outcome

Smith 1995

Change in empathy is not intended outcome

Tamuma 2017

Only available in Japanese

Van Dijk 2017

Change in empathy is not an intended aim of the study

Van Vilet 2017

Not an RCT. Exploratory, controlled, quasi-experimental study using students not on a
specific course as control group

Weatherdale 2018

Correspondence and not research study

West 2014

Change in empathy is not an intended outcome.

eTable 3. Characteristics of included studies

Alhassan 2019

Methods

Randomised controlled trial

Participants

The country of origin was Ghana.

104 students were randomised to the intervention group and 106 to the control group.
The inclusion criteria were nursing and midwifery students in their second year of training,
above age 18 and available for follow-up data collection after 6 months.

The exclusion criteria included students not studying at Tamale Nursing and Midwifery
College

Interventions

Communication Skills Training (CST) developed by author (MA) using ‘Four Habits Model’
and ‘PCNF’ (person-centred nursing framework).

The mode of delivery were small group discussions, brainstorming, personal experience
from participants, group reports, roleplaying, questions and answers, videos and
summaries. The duration was 2 days and frequency was one off.

Outcomes The outcome was empathy measured with JSE HPS version
Outcome assessment 2 days post intervention and 6 months post intervention
Notes -
Risk of bias table
Bias ﬁ::it::n:sent Support for judgement
Random sequence Low risk “NMS were separated before random assignment to ensure that both
generation (selection professions were approximately equally represented in the groups”
bias)
“The researcher (MA) and research assistants conducted this by allowing
participants to pick numbers written on papers, which had been randomly
shuffled in a box.”
Allocation concealment |Low risk “There was allocation concealment to the researcher, research assistants and the
(selection bias) participants. The researcher (MA) and research assistants conducted this by
allowing participants to pick numbers written on papers, which had been
randomly shuffled in a box.”
SR EEIRE RIS sl “The participants were made aware of empathy being an outcome of this study
and personnel . . . . . ”
. and since JSE is self-reported, it may have impacted their self-report.
(performance bias)
Blinding of outcome High risk “The participants were made aware of empathy being an outcome of this study
assessment (detection and since JES is self-reported, it may have impacted their self-report.”
bias) “The data was analysed by the author (MA) without blinding.”
Incomplete outcome data |Low risk 11 participants in intervention group and 26 in control were excluded from
(attrition bias) analysis due to incomplete data or outcome measures not returned.
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Selectl\{e reportmg Low risk Outcomes reported as pre-determined
(reporting bias)

Other bias Low risk No other bias detected

Arthur 2017

Methods

Pilot cluster randomised controlled trial

Participants

The country of origin was UK.

Clusters were wards within three acute hospital trusts in England.

General medical, stroke or care of the elderly/older people wards were eligible. Specialist
dementia wards and medical admissions units were excluded. Health Care Assistants
(HCAs) employed full or part time within enrolled wards were eligible to enter trial. Bank
staff and not part of the named staff on ward roster were ineligible.

In total 59 Health Care Assistants were randomised to the intervention group and 53 to the
control group.

Interventions

‘Older People’s Shoes’ training intervention that focuses on relational care of older people.
The mode of delivery was small group teaching led by nurses who had received full training
in content and delivery of the intervention from a member of the research team. The
setting was the hospital, the duration of the intervention was 2 weeks and frequency was 1
half day session for 2 consecutive days followed by a weeks break and then repeated.

Outcomes HCA outcomes were empathy, as measured by The Toronto Empathy Questionnaire (TEQ)
at baseline and post intervention at 8 and 12 weeks post randomisation.

Notes -

Risk of bias table

Bias ﬁ::itgh::)ent Support for judgement

Random sequence Low risk “Stratified by NHS hospital trust, wards were randomly allocated by the Norwich

generation (selection Clinical Trials Unit. Each ward had an equal chance of receiving either Older

bias) People’s Shoes training for HCAs or TAU. Random allocation was generated via
computer-written code using block sizes of four”

Allocation concealment |Low risk “To conceal allocation from those responsible for recruitment, randomisation took

(selection bias) place immediately after baseline measures were completed and 4 weeks ahead of
the start of the intervention (set-up period) to allow appropriate arrangements,
including HCA staffing cover to be arranged.”

::zd;zizzgzlrtlupants LSS “At a number of ward-based meetings during the 4-week baseline period, HCAs

. were given information about the study”

(performance bias)

Blinding of outcome High risk

assessment (detection Not described. Outcome measure is self-reported

bias)

Incomplete outcome High risk “For HCAs, completion of questionnaires was 72 out of 112 (64.2%) at baseline, 52

data (attrition bias) out of 112 (46.4%) at the first follow-up and 40 out of 112 (35.7%) at the second
follow-up.”

Selectl\{e reportlng RS Outcomes are reported as per methodology

(reporting bias)

Other bias Low risk Recruitment bias considered to be low risk: "Each ward had an equal chance of
receiving either Older People’s Shoes training for HCAs or TAU".

Blair Irvine 2012

Methods

Randomised controlled trial

Participants

The country of origin was the USA. 84 healthcare professionals were randomised to the
intervention group and 88 to the control group.

Eligibility criteria included: identification of professional license from a pre-determined list,
working in nursing home and assisted living settings

Exclusion criteria included: Working as Certified Nursing Assistant, Nursing Assistant, and
Home Health Aide, working in a psychiatric/Alzheimer's care units and hospitals, working

less than 20 hours per week, a 'moderate’ or 'a lot' of self-reported level of mental illness,
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'extremely confident' self-reported confidence to deal with resident behaviours associated
with mental illness

Interventions

Online training designed to develop skills and confidence to deal with symptoms of
whatever mental illness was causing a particular behaviour. The mental illness training
approach included video modelling vignettes, right-way and wrong-way exemplars,
testimonials and narration supplemented by short on-screen text designed to create
empathy for residents with mental illness.

A minimum 'viewing time' for all online courses was 4 hours with two online 'visits' one
week apart.

concealment
(selection bias)

Outcomes Video situational testing (VST) was used to assess participant reactions to short video
vignettes of resident behaviour. Four items in VST were used to assess participant empathy
towards a resident.

Notes -

Risk of bias table

Authors'

Bias . Support for judgement

judgement PP Jude

Random sequence  |Unclear risk

generation (selection No detail given on how randomisation occurred

bias)

Allocation Unclear risk

No detail given on allocation of participant

Blinding of
participants and
personnel
(performance bias)

“After submitting the baseline assessment, treatment participants were e-mailed login
information to the Internet training program for Visit 1. One week after logging on to
the Visit 1 courses, each participant was sent a second e-mail with log-in information
for Visit 2.”

Blinding of outcome
assessment
(detection bias)

Unclear risk

No detail given on how/who assessed video situational vignettes and whether
outcome assessors were blinded

Incomplete outcome
data (attrition bias)

"Of the 172 study participants 91% completed all three assessment surveys, 6%
completed two surveys, and 3% completed one survey Participants who completed all
three surveys were compared to those who completed one or two surveys on study
condition, demographic characteristics, and all baseline outcome measures. Attrition
was not significantly related to any of the measures, which suggests that dropping out
of the study did not bias results."

Selective reporting
(reporting bias)

Outcomes reported as stated in methodology

Other bias

Unclear risk |“our measures of empathy and stigma did not provide an in-depth assessment of

I”

these constructs, nor is it clear what elements of the training were influentia

Buffel Du Vaure 2017

Methods

Two site parallel group randomised controlled trial

Participants

The country of origin was France

176 fourth year medical students were randomised to the intervention group and 176 to
the control group from two medical schools.

No exclusion criteria were stated.

Interventions

Balint group training was the intervention with control conditions as 'teaching as usual'.
The intervention was delivered in small group discussions held at the university. The
duration of the intervention was 10.5 hours delivered in 1.5-hour weekly sessions over 7
weeks.

Outcomes

Empathy was assessed using the observer-rated CARE scale post intervention and JSPE
student version self-rated scale pre and post intervention.

Notes
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Risk of bias table
. Authors' .
Bias e Support for judgement
Random sequence Low risk “Students from Paris Diderot were randomized with a simple randomization using

generation (selection
bias)

computer generated random numbers”

“students from Paris Descartes, we took advantage of the randomization routinely
performed each year by university staff to allocate each student to one of three
groups, each corresponding to a particular order of the three mandatory 3-month
programs of the fourth-year curriculum”

Allocation concealment
(selection bias)

Unclear risk |“students from Paris Descartes, we took advantage of the randomization routinely

performed each year by university staff to allocate each student to one of three
groups, each corresponding to a particular order of the three mandatory 3-month
programs of the fourth-year curriculum”

Blinding of participants
and personnel
(performance bias)

High risk

“Participants in the intervention group received a training of 7 sessions of 1.5 hour
Balint groups, over 3 months”

Blinding of outcome
assessment (detection
bias)

Unclear risk |Outcome assessed both by observer and self.

“Whereas students and facilitators were aware of the allocated group,
standardized patients, OSCE’s observers and data analysts were kept blinded to
the allocation”. Self-assessment for JSPE so unable to blind outcome assessors
(students themselves)

Incomplete outcome
data (attrition bias)

Low risk 52 lost to follow up but study over recruited to ensure significance level of 5% and

power of 80%.
14.7% attrition (21 intervention and 32 controls)

Selecti ti L isk . .
elec |\{e repor e owrs Primary and secondary outcomes reported as stated in the methods
(reporting bias)
Other bias Low risk No other bias detected
Butow 2007
Methods

Randomised controlled trial

Participants

The country of origin was Australia.

16 medical and radiation oncologists were randomised to the intervention group and 14 to
the control group.

All medical and radiation oncologists from six tertiary care hospitals in six Australian cities
which incorporated oncology outpatient clinics were invited to participate in the study

No exclusion criteria stated

Interventions

Communication skills training was an intensive face-to-face workshop incorporating
presentation of principles, a DVD modelling ideal behaviour and role-play practice,
followed by four 1.5 hour monthly video-conferences incorporating role-play of doctor-
generated scenarios.

Outcomes The outcome was a change in doctor behaviour in eliciting and responding to emotional
cues in patients and was measured via coding of a transcript from a filmed role-play at
baseline, after completing the training and at 12 months post intervention.

Notes No funding source stated

Risk of bias table

Bias AR Support for judgement

judgement

generation (selection
bias)

Random sequence Low risk

"oncologists individually randomised immediately after giving consent and baseline

data collection, to receive the training or not. Oncologists were stratified by hospital
to ensure approximately equal numbers in the control and intervention arms within
each institution, and then randomised within permuted blocks of size 6 constructed
by the central research team using a random number table"
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1
2
3 Allocation Low risk A, s . - .
4 "oncologists individually randomised immediately after giving consent and baseline
concealment . . .
. . data collection, to receive the training or not."

5 (selection bias)
6 Blinding of High risk "Control group doctors were offered training at the completion of the study."
7 participants and
8 personnel "It is possible that intervention doctors shared some study materials with control
9 (performance bias) doctors although they were strictly instructed not to do so"
10
11 "all doctors were aware that they were being assessed, which likely motivated them
12 to be on ‘their best behaviour"
13
14 Blinding of outcome |Unclear risk
15 assessment (detection Does not state whether assessors were blinded
16 bias)
17 Incomplete outcome |Unclear risk [Two controls and two intervention participants lost to follow-up.
18 data (attrition bias) 11.4% overall attrition

lecti i L isk
19 (Srisgtrl';ﬁgri?:sr)tmg ow s Outcomes reported as stated in methodology
20
21 Other bias High risk Baseline imbalance:
22
23 “EE and DP scores were significantly higher in the intervention group compared to
24 the control group at baseline”.
25
26
27 Collins 2017
28 Methods ; ;
29 Randomised controlled trial
30 Participants The country of origin was USA
31 13 student pharmacists were randomised to the intervention group and 12 to the control
32 group.
33 First through to third year pharmacist students invited to participate. No exclusion criteria
34 stated
35 Interventions Students randomized to the literature intervention group were then sent a weekly email
36 that included the reading assignment. Reading assignments were divided into three
37 segments (approximately three to five minutes apiece), and students were requested to

complete the readings in three separate sittings throughout the week.

38 The intervention duration was 8 weeks with weekly sessions.
39 Outcomes A change in empathy was measured using the JSE-HPS two weeks post end of the
40 intervention.
2; Notes -
43 Risk of bias table

. Authors' .
44 Bias . Support for judgement
45 judgement
46 Random sequence generation Unclear risk “Participants were randomized into either an intervention or
47 (selection bias) control group.”
48 No detail of how randomisation occurred
49 Allocation concealment (selection  |Unclear risk S
50 M) No details given
51 Blinding of participants and High risk "The announcement was then followed by an email further
52 personnel (performance bias) explaining the study and inviting students to participate."

inding of outcome assessmen nclear ris o details given. However, outcome assessment is self-assessed by
33 Blinding of out t  |Unclearrisk  |No details given. H is self db

etection bias participants and participants not blinded.
>4 (detection bias) ticipants and participants not blinded
55 Incomplete outcome data (attrition |Low risk Overall attrition rate 16%. (15.4% for intervention group, 16.7% for
56 bias) control group dropout rate)
g; Selective reporting (reporting bias) |Low risk Outcomes reported as stated in results
59 Other bias Low risk No other bias detected
60
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Daniels 1998

Methods

Randomised controlled trial

Participants

The country of origin was Canada

53 full-time second year nursing students were randomly allocated to either the
intervention or control group.

Full-time second year female students in a two-year, eight-month registered nurse (RN)
diploma program. Males not excluded from study randomisation but were excluded from
analysis.

Interventions

Micro-counselling training divided into six segments with one micro-skill taught per
segment including attending behaviour, questioning, minimal encouragers, paraphrasing,
reflection of feeling and summarizing.

The intervention was delivered face-to-face and training was divided into 6 segments of 3-5
hours with a minimum of 18 hours training.

Outcomes The Empathy Construct Rating Scale and The Carkhuff Index of Communication (Empathy)
self-rated scales were administered to assess changes in empathy post intervention.
Notes No details on funding source given.
Risk of bias table
Authors'
Bi for j
ias [ Support for judgement

Random sequence
generation (selection
bias)

Unclear risk [“Subjects were randomly assigned to either an experimental group or a non-

attention control group.”

No details of how random sequence generated

Allocation concealment
(selection bias)

Unclear risk [“Subjects were randomly assigned to either an experimental group or a non-

attention control group.”

No details on allocation of students to experimental/control

Blinding of participants
and personnel
(performance bias)

High risk “During the period of micro-counselling training of the experimental subjects, the

control subjects were non-attended. Essentially, the control subjects spent this
period of time entirely on their own and received no supervision or structured
training experience of any kind.”

Blinding of outcome
assessment (detection
bias)

High risk

No details given of blinding outcome assessors however outcome assessment is
self-assessment

Incomplete outcome
data (attrition bias)

Unclear risk |“The sample consists of all full-time second year female students (n=60). In all,

there are 56 females and 4 males. The males were dropped from the analysis and
there was a further attrition of three subjects.”

Selective reporting
(reporting bias)

High risk The males were dropped from the analysis and there was a further attrition of

three subjects

Other bias Unclear risk [No results tables/figures published for the 9-month follow-up data (“At the nine-
month follow-up period, the experimental group performed better on all the
dependent measures than the control group. However, these differences failed to
reach statistical significance”)

Foster 2016

Methods

Randomised controlled trial

Participants

The country of origin was USA.
35 and 18 medical students were allocated to 2 intervention arms and 17 to a control arm.

Interventions

Student engagement with a virtual patient (VP). Students interacted with VP online test-
based interface. They conducted interviews as they would with live patients, but typed
what they wanted to say rather than speaking. The three arms to the study consisted of:
-The empathy-feedback VP: Human-assisted empathy feedback is a technique where

human ‘assessors’ anonymously follow online the trainee’s interaction with the VP in real
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time. The assessors’ feedback about opportunities to express empathy was available to
students for review at the end of the VP interaction

-The Backstory VP: Combines embodied conversational agents and narrative video
vignettes. When specific questions are asked of the VP, noninteractive video vignettes are
presented which show scenes of the VP illustrating their condition.

-Control VP: Provides typed interaction with VP without empathy feedback or patient
backstory.

Outcomes The primary outcome was to assess students' verbal responses to all the opportunities to
show empathy presented to them by the simulated patients. The Empathic Communication
Encoding System (ECCS) (developed to code empathic opportunities, defined as an explicit,
clear and direct statement of emotion, progress or challenge by the patient) was used to
assess empathy.
Notes -
Risk of bias table
Authors'
Bias Support for judgement
judgement PP Jude
Random sequence generation |High risk “Students were randomized into one of three groups.” No detail on random
(selection bias) sequence generation given.
Allocation concealment Unclear risk . . .
. . No detail on allocation given.
(selection bias)
Blinding of participants and  [Unclear risk  |“The (VP) assessors were not aware of the students’ identity or study group
personnel (performance bias) assignment and could not see the students, and the students were not
aware of the assessors’ presence”
Blinding of outcome Low risk “The (VP) assessors were not aware of the students’ identity or study group
assessment (detection bias) assignment and could not see the students, and the students were not
aware of the assessors’ presence.”
“Measures were taken to label the transcripts (of SP interactions) in each
study group such that the source of the transcript was not identifiable to
the assessors”
“The SPs (standardised patients) were blinded to students’ study group
assignment.”
Incomplete outcome data Low risk " .
- .p . No attrition reported. N=70 randomised and n=70 analysed
(attrition bias)
Selective reporting (reporting |Unclear risk .
HEs) P g (rep g Study outcomes reported as stated in methodology
Other bias Low risk No other bias detected

Gholamzadeh 2018

Methods

Quasi-experimental randomised controlled design

Participants

The country of origin was Iran

63 third and fourth year medical students were allocated to either the control or
intervention group.

The inclusion criteria of the study were willingness to participate, being a third- or fourth-
year nursing student, and not having taken any empathy courses in the past 6 months. In
case the students were unwilling to continue participation in the study or were
participating in another educational program at the same time, they were excluded.

Interventions

Workshop on empathy skills including self-awareness, and definition and examples of
empathy towards patients.

The intervention consisted of an 8-hour workshop on empathy skills that was held at the
college for 2 days. The content of the workshop was designed by the researchers and
reviewed and revised by some of the college professors. The workshop was mainly based
on constructivist learning theory.

Outcomes

The JSE-HP self-rating scale was used to examine the effects of empathy skills training

immediately and 2 months after the intervention.
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|Notes |-
Risk of bias table
Authors'
Bias L Support for judgement
judgement PP Jude
Random sequence generation |Low risk “the 70 students were randomly divided into a control and an intervention
(selection bias) group through block randomization.”
Allocation concealment Unclear risk  [“the 70 students were randomly divided into a control and an intervention
(selection bias) group through block randomization.” No details of allocation to groups
post randomisation.
Blinding of participants and High risk “All students in the intervention group participated in the same workshop.
personnel (performance bias) The students were informed about the date of the workshop in advance.”
Blinding of outcome High risk . . . .
. . Self-rated questionnaire (outcome assessor is participant

assessment (detection bias) questt ire (ou is participant)
I I L isk
”°°f“.p ete. outcome data owris All participants randomised completed the study
(attrition bias)

lective reporting (reporting |High risk
Z?ai;t @Rl (el gnns Outcomes not specifically stated in methodology.
Other bias Low risk No other bias detected
Gould 2017
Methods Multi-site pilot randomised controlled trial (as part of a wider feasibility study)
Participants Six ward teams were randomised to either intervention or control groups with a total of

168 nursing staff randomised to the intervention group and 81 to the control group.
Medical and surgical wards with high proportion of older patients were eligible.

Interventions

The Creating Learning Environments for Compassionate Care (CLECC): educational
programme focused on developing manager and team practices at a group level that create
an expansive learning environment, theorised to enhance team capacity to provide
compassionate care

generation (selection

Outcomes Nurses’ self-reported empathy was measured using the Jefferson Scale of Empathy (JSE)
(Physician/HP version).
Notes -
Risk of bias table
Authors'
Bi .
ias - Support for judgement
Random sequence  |Low risk

“Randomisation of clusters was undertaken using the ralloc command in Stata
(Release 12, StataCorp) by the team statistician (IM-E) blinded to hospital and ward

(performance bias)

bias) information other than ward specialty.”

Allocation Low risk "Procedures for allocation concealment and blinding proceeded as planned, with the
concealment exception of two researcher observers at follow-up reporting that they learnt of ward
(selection bias) allocation from ward staff."

Blinding of High risk

participants and “It was not possible to conceal allocation from ward team nursing staff. Patients were
personnel not informed of allocation.”

assessment
(detection bias)

Blinding of outcome [High risk

Empathy measurement is self-rated questionnaire so unable to blind outcome
assessor

Researchers gathering questionnaire data were aware of ward allocation.

data (attrition bias)

Incomplete outcome |High risk

No attrition of wards during the study

Selective reporting
(reporting bias)

High risk

No data reported on JSE other than: "There was no significant difference between
groups (P=0.800)"

Other bias

Unclear risk |Baseline demographic and baseline measurement difference not fully reported for JSE.
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Recruitment bias low risk: Six wards in two NHS hospital Trusts in England were
enrolled and allocated to intervention (n=4) or control (n=2). The number of clusters
was determined by funding availability and the plan to run the study in at least two
hospital organisations, and at least two ward specialties. Randomisation of clusters
was undertaken using the ralloc command in Stata (Release 12, StataCorp) by the
team statistician (IM-E) blinded to hospital and ward information other than ward
specialty.

Hastings 2018

Methods

Cluster randomised controlled trail

Participants

118 residential care settings for people with intellectual disability (with a total of 236 staff)
were randomised to either the intervention or control group.

Residential settings were eligible for inclusion if: they were based in a community setting,
provided services via publicly funded contracts, supported between one and 10 people
with ID, employed staff who provided at least some 24-h support, provided care for at least
one person with ID who displayed aggressive CB, could identify one manager/lead staff
member and one other support staff member who could attend WCW training together.
Staff were eligible for inclusion if: they were either a manager (or lead staff member as
defined by the service provider organisation) or a direct support worker whose roles were
no more than 50% administrative/management.

Staff who worked less than 70% of full-time equivalent were also ineligible.

Interventions

WCW (Who's challenging who) training course for support staff in ID context covering
communication, frustrations of people with CB (challenging behaviours), experience of
being physically restrained, medication, feeling excluded and unhelpful attitudes and
behaviour or support staff).

The intervention was delivered in small group facilitated learning sessions by trained
trainers. It was delivered in a one off half day session.

assessment (detection
bias)

Outcomes The Staff Empathy for people with Challenging Behaviour Questionnaire (SECBQ) was used
to measure staff self-reported empathy at baseline and at 6 weeks and 20 weeks post
randomisation.

Notes -

Risk of bias table

. Authors' .

Bias e Support for judgement

Random sequence Low risk “Randomisation occurred at one point in time for each phase, was carried out by

g(_eneratlon (selection a study-independent statistician from the Centre for Trials Research and used a

bias) dynamic balancing algorithm specifically designed for cluster randomised trials”

Allocation concealment |Low risk The trial statistician remained blind to allocation up until the point of data

(selection bias) analysis.

Blindi P . High risk

el R RIS gh ris “Settings, and staff members within them, could not be masked to the
and personnel . . . . Lo,
. intervention but were recruited prior to randomisation.
(performance bias)
Blinding of outcome High risk

Self-reported outcomes to measure empathy

Incomplete outcome data
(attrition bias)

High risk

Intervention group:

77% received intervention
6 week follow up 44.1%
20 week follow up 48.3%

Selective reporting Low risk
. . Outcomes reported as per methodology
(reporting bias)
Other bias Low risk Recruitment bias low: Randomisation occurred at one point in time for each

phase, was carried out by a study-independent statistician from the Centre for
Trials Research and used a dynamic balancing algorithm specifically designed for

cluster randomised trials
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No evidence that further residential settings were added to the trial following
randomisation.

Hattink 2015

Methods

Randomised controlled trial

Participants

The countries of origin were UK and the Netherlands.

142 care givers (informal or professional) were randomised to the intervention or control
group. 24 were professional care givers.

Participants who fulfilled the following criteria were recruited for the evaluation study: (1)
were sufficiently computer literate to utilize the STAR website and (2) were currently an
informal caregiver for someone with dementia living in the community, or a volunteer
working with people with dementia with direct contact with community-dwelling people
with dementia, or a professional caregiver for people with dementia with direct contact
with community-dwelling people with dementia.

Interventions

STAR training portal, a Web-based portal consisting of 8 modules, 2 of which had a basic
level and 6 additional modules at intermediate and advanced levels about dementia care.
In addition, users had access to online peer and expert communities for support and
information exchange.

Up to 4 months to complete on-line training modules at participants own pace.

judgement

Outcomes The Interpersonal Reactivity Index (IRI) was used to measure empathy pre and post
intervention (empathy was measured as a secondary outcome) with changes to knowledge
about dementia and attitudes to it being primary outcomes.

Notes -

Risk of bias table

Bias Support for judgement

Random sequence
generation (selection
bias)

“Randomization software was used to classify participants into either the experimental
or control group.”

Allocation
concealment
(selection bias)

"Randomization software was used to classify participants into either the experimental
or control group"

Blinding of
participants and
personnel
(performance bias)

“Participants in the experimental group received a link to the STAR registration”

“People in the control group were informed that they were assigned to the group that
could follow the course free of charge after post-test measurements 4 months later.”

Blinding of outcome
assessment
(detection bias)

Self-rated instrument used to measure empathy

Incomplete outcome
data (attrition bias)

“During the pilot, 59 participants dropped out. The total response at post-test was
61%. Reasons for dropouts in the Netherlands (n=29) were no time (n=4) or unknown
(n=25; no response to repeated emails of researchers to remind them of filling in the
guestionnaires). Reasons for dropouts in the United Kingdom (n=30) were no time
(n=1), no computer at home (n=1), or unknown (n=28; no response to repeated
requests by researchers to fill in the questionnaires).”

Selective reporting
(reporting bias)

Outcomes reported as per methodology

Other bias

No other bias detected

Larti 2018

Methods

Comparative study with random allocation to control and intervention groups.

Participants

The country of origin was Iran
82 operating room nursing students were randomised to either the intervention or control

group.
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Inclusion criteria: second-semester or higher students who had entered the stage of clinical
practice, had experience with communicating with patients, had not been diagnosed with
any psychological conditions, and had no history of participation in communication or
patient empathy workshops

The exclusion criteria included incomplete responses to questionnaires, absence at any of
the training sessions, and withdrawal from continuation of the study.

Interventions

Training programme for empathetic communication with patients in the operating room,
mainly during the perioperative phase, using role-playing technique. The training was
delivered face-to-face by the researchers with assistance from psychologists specialising in
running empathy workshops. The duration of training was 12 hours delivered in 3 x 4 hour
sessions with weekly sessions over 3 weeks.

Outcomes The purpose of this study was to investigate the effects of a role-playing training program
for empathetic communication with patients on the empathy scores of operating room
nursing students. The JSE-HPS was used to measure self-rated empathy pre and one month
post intervention.

Notes -

Risk of bias table

Bias ﬁ:::lt::r:msent Support for judgement

Random sequence Low risk “A number was then randomly assigned to each of the students, and the numbers

generation (selection were poured into a bowl. The first paper drawn out of the bowl was for the

bias) experimental group, the second paper was for the control group, and this

procedure was continued to select students from all years of study”

Allocation concealment |Low risk “A number was then randomly assigned to each of the students, and the numbers

(selection bias) were poured into a bowl. The first paper drawn out of the bowl was for the

experimental group, the second paper was for the control group, and this
procedure was continued to select students from all years of study”

Blinding of participants |High risk

and personnel “The objectives of the training program were then explained”

(performance bias)

Blinding of outcome High risk

assessment (detection Self-assessment so no blinding of outcome assessor

bias)

I(jna(icc;n?aiﬁ:;:::;gge Low risk Low attrition rate (6%)

Selectl\{e reportlng Low risk No other bias detected

(reporting bias)

Other bias Unclear risk

Lobchuck 2018

Methods

Two centre randomised controlled pilot study

Participants

The country of origin was Canada

25 nursing students were allocated to the intervention group and 19 to the control group.
Students at: (a) the end of the second year or in the third year of a three-year accelerated
baccalaureate program at the college or (b) the end of the second year or in the third or
fourth year of a four-year baccalaureate program at the university were included.

No exclusion criteria listed.

Interventions

Heart Health Whispering intervention was delivered as a novel person-cantered approach
for counselling and health promotion. The training programme on perspective taking
involved 4 phases. Phase 1 —individual teaching on perspective taking followed by 2 week
period and instructions to practice skills. Phase 2 10 minute videoed conversation with
actor. Phase 3, researcher and actor watch video and ‘video-tag’ thoughts and feelings
actor remembered having experienced, shared, displayed etc. Phase 4 exit interviews

Outcomes Empathy post intervention was assessed using the CARE scale completed by observer
An adapted version of the CARE scale was also completed by the participant to capture
their inference of the actors response to his or her clinical empathy.

Notes -
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Risk of bias table
Authors'
Bias . Support for judgement
judgement PP Juce
Random sequence generation Low risk “The Research Assistant (RA) conducted a computerized randomization
(selection bias) process to assign students to Group | (n=24) or Group PI (n=18)”
Allocation concealment (selection |Unclear risk
. Not reported
bias)
Blinding of participants and High risk “Due to practical reasons, students, the interventionist (JL), and
personnel (performance bias) interviewers (ML and LH) were not blinded”
Blinding of outcome assessment [Unclear risk Mixed
(detection bias) High — self reported measure of empathy (JSE)
Low — observer reported - actor was blinded to group assignment.
Incor.’n.plete. outcome data Low risk Low attrition rate 5%
(attrition bias)
Selecti ti ti Uncl isk
b(iea:)c U PO el nciearrs Outcomes reported as per methodology
Other bias Unclear risk Baseline demographic differences not reported
Lor 2014
Methods

Randomised controlled trial

Participants

The country of origin was USA

40 student pharmacists were randomised to either the intervention or the control group.
Students with pre-existing medical conditions were asked not to participate, and students
with any self-reported medical conditions were automatically excluded.

Interventions

A 3 day simulation with each day including a designed activity with loss of the dominant
hand usage, vision and speech. Simulations were followed by small group discussions
regarding the daily activity, which covered its purpose, their feelings about the activity,
items they learned, key take-away points, and how the items would affect their practice as
future health care providers. This was followed by a large group discussion

Outcomes The purpose of this study was to determine the immediate and sustained impact of a
single, 3-day empathy intervention on empathy levels among students. The JSE-HPS was
used to measure self-reported empathy at baseline, 7 days post-intervention and 90 days
post-intervention.

Notes -

Risk of bias table

Authors'

Bias . Support for judgement

judgement PP juce

Random sequence Unclear risk |“Forty student pharmacists who volunteered and provided informed consent

generation (selection were then randomly assigned to either the intervention or control group”

bias)

No information provided on random sequence generation
Allocation concealment |Unclear risk |"Subjects were randomized to an intervention group (n520) or control group
(selection bias) (n520) and completed the JSE-HPS at baseline, 7 days postintervention, and 90
days postintervention."
No information provided on allocation of students

Blinding of participants |High risk “The purpose of this study was to determine the immediate and sustained impact

and personnel of a single, 3-day empathy intervention on empathy levels among students and to

(performance bias) address the lack of a control group by using a randomized, non-blinded, quasi-

controlled design”
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Blinding of outcome
assessment (detection
bias)

High risk

“The Jefferson Scale of Empathy-Health Profession Students version (JSE-HPS)
was administered to the intervention and control groups at baseline, 7 days
following the intervention (as post-test 1), and 90 days following the intervention
(as post-test 2).”

Incomplete outcome data
(attrition bias)

Low risk

No attrition from randomisation to reporting

Selective reporting Low risk

(e R Outcomes reported as per methodology
Other bias Low risk No other bias detected

LoSasso 2017

Methods

Randomised controlled trial

Participants

The country of origin was USA.

70 medical students were randomised to either the intervention or control groups.
Third-year students were eligible to participate in the study while on their regularly
scheduled six-week paediatric clerkship if their outpatient assighment was at a site using
the Epic EMR system

Interventions

Training session on EMR (electronic medical records) specific communication skills,
including discussion of EMR use, the SALTED (set-up, ask, listen, type, exceptions,
documentation) mnemonic and technique and role-play.

Outcomes Empathy was measured pre and post intervention using the self-rated JSE questionnaire. In
addition an observer rating of empathy was taken using the JSPPPE (Jefferson Scale of
Patient Perception of Physician Empathy).
Notes No funding source reported.
Risk of bias table
Authors'
Bias . Support for judgement
judgement PP Judg
Random sequence generation |Unclear risk  |“Participants in each six-week clerkship block were randomly assigned to
(selection bias) the intervention group (n = 38) or to the control group (n = 32).”
Not stated how randomisation occurred
Allocation concealment Unclear risk . . .
. . Details on allocation process not given
(selection bias)
Blinding of participants and High risk “In consenting for the study, students in both groups were made aware
personnel (performance bias) that the study examined how the training may improve empathy, which
could have led to some bias.”
Blinding of outcome Unclear risk  [The SP and faculty raters’ were blinded to whether students were in the
assessment (detection bias) intervention or control group —and completed the observer-rated scale
JSPPPE (low risk)
Self-reported scale JSE outcome assessors not blinded (high risk)
I let t dat L isk -, - .
”COT“.p N e' outcome data ow s No attrition from randomisation to analysis
(attrition bias)
Selective reporting (reporting |Low risk
bias)c B (e (et w Outcomes reported as per methodology
Other bias Low risk No other bias detected
Mueller 2018
Methods

Randomised controlled trial.

Participants

The country of origin was USA.

19 physical therapy students were randomised to the intervention group and 18 to the
control group (which was a 'delayed' intervention group).

All students entering the third year were approached. No exclusion criteria listed.
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Interventions

On-line Called to Care curriculum used to improve patient outcomes through the
development of optimal physical therapist behaviours. (employs film clips, quidded
questions, research articles and other readings to promote the clinical application of
educational concepts. Participants post and respond via a discussion board for each of the
11 modules.

Outcomes The JSE-HP was used to measure a change in empathy pre and post intervention.
Notes
Risk of bias table

Authors'
Bias . Support for judgement

judgement PP juce
Random sequence Low risk
generation (selection “Participants were randomly assigned (via a blinded shuffle of cards) to an
bias) immediate intervention group or a delayed intervention group.”
Allocation concealment  [Low risk “Participants were randomly assigned (via a blinded shuffle of cards) to an
(selection bias) immediate intervention group or a delayed intervention group. The deck

included only the numbered cards (to ensure an event 50/50 split) and group
assignment based on events or odds).”

Blinding of participants  |High risk An orientation to the Called to Care curriculum was provided to all participants at
and personnel the end of the spring 2015 semester. The participants were informed of their
(performance bias) designation into the immediate or delayed intervention group.
Blinding of outcome High risk
assessment (detection Self- reported scale
bias)
Incomplete outcome data |Low risk Of the 37 participants 1 withdraw due to pregnancy-related delay in her
(attrition bias) internship (2.7%)
Selecti ti L isk
(fef)g:'zlizgri?:sr) ing ow s Outcomes reported as per methodology
Other bias High risk No other bias detected
Reiss 2012
Methods

Randomised controlled trial

Participants

The country of origin was USA.

54 residents and fellows were randomised to the intervention group and 45 to the control
group.

Residents and fellows were eligible if they (1) were currently in training, (2) were available
to attend all three training modules, and (3) had clinical interactions with adult outpatients
or inpatients able to complete physician rating surveys.

Trainees on clinical rotations outside MEEI or MGH were excluded.

Trainees on night float, paediatrics, ICU or research rotations were excluded unless they
had a clinic with adult patients.

Interventions

Empathy and relational skills training protocol developed by first author and previously
tested in a pilot study. Aims of training (1) scientific foundation of empathy, (2) increase
awareness of physiology of emotions, (3) improve skills in decoding facial expressions of
emotion, (4) teach empathic responses.

Training was delivered any a trained physician in both the inpatient and outpatient setting.
The duration of intervention was 4 hours and was delivered in 60 minute modules spaced
over 4 weeks.

Outcomes Change in empathy was assessed by patients using the CARE measure as the primary
outcome. As secondary outcomes the following was measured: Physician skill at decoding
facial expression (The Ekman Facial Decoding Test). Self-rated physician attitude about
empathy (JSPSE, validated scale). Self-rated general empathic responsiveness in personal
life (The Balanced Emotional Empathy Scale, BEES)

Notes -
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Risk of bias table
Authors'
Bias . Support for judgement
judgement PP Juce
Random sequence generation  |Low risk “Group assignment was determined by a computer-generated random
(selection bias) number sequence”
Allocation concealment Low risk “Participating physicians were randomly assigned in a 1:1 allocation ratio
(selection bias) to either the training intervention or to standard residency or fellowship
training”
Blinding of participants and High risk "Participating physicians were randomly assigned in a 1:1 allocation ratio
personnel (performance bias) to either the training intervention or to standard residency or fellowship
training."

"The training was comprised of three 60-minute modules spaced over 4
weeks"

(detection bias)

Blinding of outcome assessment (Unclear risk  |“Patients were blind to physician randomization, and physicians were

blinded to which patients completed the surveys”

“The primary outcome measure was change in empathetic and relational
skills as assessed by patients blinded to physician randomization”

Secondary outcomes — self rated scales of empathy so unable to blind
outcome assessor

Incomplete outcome data
(attrition bias)

Low risk Overall attrition rate 7.5% (4 participants lost in control group, 1
participant lost in intervention group).

Selecti ti ti L isk . .
b?ai;: BEleReicticheli: ow s Primary and secondary outcomes reported as stated in methods.
Other bias Low risk No other bias detected

Shapiro 1998

Methods

Matched randomised experiment with wait-list controls.

Participants

78 premedical and medical students were randomised to either the intervention or control
groups.

Inclusion criteria: first- and second-year medical students, the premedical honours society,
and the Fostering and Achieving Cultural Equity and Sensitivity (FACES) premedical student
group.

Only those students willing to be randomly assigned to either the intervention or control
group were included in the study.

Interventions

Elective module in Stress Reduction and Relaxation. The core of the program focused on
training the students in mindfulness. Participants received training in: “Sitting Meditation”,
“Body Scan” and “Hatha Yoga”. Emphasis on mindful breathing, “lovingkindness” and
“forgiveness”. In addition, students participated in experiential exercises designed to
cultivate mindful listening skills and empathy.

The training was delivered via a mixture of didactic teaching and small group sessions. The
duration was approximately 18 hours delivered in 2.5 hour weekly sessions over 8 weeks.

Outcomes Empathy was measured using an adapted version (half of the original version of 84 items)
of The Empathy Construct Rating Scale (ECRS).
Notes No funding source reported
Risk of bias table
Authors'
Bi for j
ias T Support for judgement
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Random e Unclear risk |«The design was a matched randomized experiment in which participants were
g?neranon (selection assigned to a 7-week mindfulness-based intervention or a wait-list control group.”
bias) Random sequence generation not reported
Allocation concealment [Unclear risk . .
. . Details of allocation concealment not stated

(selection bias)
Blinding of participants |High risk . . . . . -
and efson'ralel P & “The design was a matched randomized experiment in which participants were

5 . assigned to a 7-week mindfulness-based intervention or a wait-list control group”
(performance bias)
Blinding of outcome Unclear risk |, . . . .

. all assessment measures were self-report psychological questionnaires which are
assessment (detection L o -,
bias) intrinsically limited and open to response bias.
Incomplete outcome  |Low risk “One student did not complete the intervention due to severe medical problems
data (attrition bias) for which she was hospitalized. Four of the participants in the control group did not
complete the post-measures. The final count of participants was 73, consisting of
32 males and 41 females, 35 premedical students and 38 medical students.”
Selective reportin High risk .
. p & = “Outcomes reported as a cohort in general.”

(reporting bias)
Other bias Low risk No other bias detected

Sripada 2010

Methods

Pilot randomised controlled trial

Participants

The country of origin was USA.

12 psychiatry residents were randomised to either the intervention or control group.

All second- through fourth-year psychiatry residents treating out-patients at the University
of Illinois College of Medicine during the academic years 2002—-2005 were eligible to
participate in this study.

Patients were eligible if they were between the ages of 18 and 65, were in treatment for an
Axis | psychiatric disorder, had no intellectual disability, and were not suicidal or psychotic.

Interventions

A feedback intervention designed to increase therapist empathic understanding and
improve patient outcomes in psychotherapy was delivered.

The feedback intervention condition involved completing the empathy measure along with
other measures, and engaging in the feedback intervention which involved: At the end of
each therapy session, patients and therapists recorded their views of the patient’s GAF and
predicted the GAF ratings of the other. In the intervention condition, at the beginning of
the next session, therapists and patients exchanged ratings from the preceding session,
providing an opportunity to discuss their respective views.

The average number of sessions completed by each therapist—patient pair was 14.1

The average duration of patient participation in the study was 13.75 (+7.0) sessions or
183.87 (£ 111.1) days. The average duration of therapist participation was 195.8 (+ 117.4)
days.

Outcomes The Barrett-Lennard Relationship Inventory - 6-item scale designed to assess patients’
ratings of therapist empathy as well as therapists’ self-ratings of empathy.
Notes -
Risk of bias table
. Authors' .
Bias . Support for judgement
judgement

Random e Unclear risk  |«p,tient-therapist pairs were randomly assigned by the first author to the
g(ianeratlon (selection intervention or control group by flipping a coin.” However how therapists were
bias) assigned to intervention or control not reported.
Allocation concealment  [Unclear risk . . . .

. . Allocation to intervention/control not descried
(selection bias)
Blinding of participants  [High risk . . . . . .

gorp P & "Patients were blind to intervention condition, but therapists were not, as they
and personnel . . -

. administered the intervention".

(performance bias)
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Blinding of outcome
assessment (detection
bias)

Unclear risk

“A more methodological limitation of this study is the potential for
contamination that existed because a single therapist treated five patients, three
of whom were assigned to control, and two of whom were assigned to
intervention.”

Incomplete outcome data
(attrition bias)

Low risk

Methodology states: “Additionally, at the end of the 1st, 5th, 10th, 15th, and
20th sessions, patient and therapist subjects in both groups completed their
respective forms of the BLRI (Barrett-Lennard, 1976). Only patient scores
reported in results”

Selective reporting High risk .

eperta s Data not explicitly reported for each group

Other bias Unclear risk |difference in baseline demographics of therapists and patients not reported
Sterkenburg 2018

Methods

Parallel randomised controlled trial

Participants

The country of origin was the Netherlands.
111 care workers were randomised to the intervention group and 113 to the control group.
Inclusion: Care workers working with people with disabilities

Interventions

Playing a computer-based serious game “The World of EMPA”, aimed at enhancing
empathy towards people with disabilities. The game illustrates characters with several
types of disability, with six levels in which players have to respond to multiple-choice
questions.

The intervention was delivered online and took 20 minutes to complete. It was a one-off
intervention.

(selection bias)

Outcomes The Empathy Quotient (EQ) short version self-rating questionnaire was administered to
assess changes in empathy at baseline and immediately following the intervention.

Notes Funding source not stated.

Risk of bias table

Bias ﬁ::ltgh:r:nse'nt Support for judgement

Random sequence Low risk “Upon completion of the pre-test phase, participants were automatically

generation (selection bias) randomized via a computerized random assignment to one of the two
conditions, based on the Mersenne Twister pseudorandom number generator
(PRNG)“

Allocation concealment Low risk “The automatic computer-based randomization was implemented in the

programming script of the experiment, resulting in the concealed allocation of
the participants into one of the two intervention arms”

Blinding of participants and
personnel (performance
bias)

Low risk

“The participants were also unaware whether the condition they were
allocated to was the experimental or control condition”

Blinding of out L isk . -, -
el e com('e ow s “The researcher was blind to condition once participants started the computer
assessment (detection ”
HEg) program”.
Incomplete outcome data |Low risk a total of 224 care workers working with people with disabilities were recruited,
(attrition bias) and 223 completed the study
lecti i L isk
o ectl\{e reportmg owrs Outcomes reported as per methodology
(reporting bias)
Other bias Low risk No other bias detected
Tulsky 2011
Methods

Parallel randomised controlled trial

Participants

The country of origin was USA.

24 medical, gynaecological and radiation oncologists were randomised to the intervention
group and 24 to the control group.

Inclusion and exclusion criteria were not stated.
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Interventions

A communication lecture (1 hour) was delivered to all intervention and control students.
An interactive CD-ROM about responding to patients’ negative emotions was then given to
intervention participants. The CD-ROM included tailored feedback on the oncologists own
recorded conversations.

Participants had up to one month to view the CD-ROM.

generation (selection
bias)

Outcomes Empathic statements - Post-intervention audio recordings were used to identify the
number of empathic statements and responses to patients’ expressions of negative
emotion.

Perceived empathy - 10 Likert scale items was used to assess perceived oncologist empathy
(as assessed by patient)
Notes -
Risk of bias table
Authors'
Bias . Support for judgement
judgement PP jude
Random sequence Low risk

“The oncologists were then randomly assigned by using the minimization method”

Allocation concealment
(selection bias)

Low risk “The oncologists were stratified by balanced randomization in a 1:1 ratio by site

(Durham or Pittsburgh), sex (men or women), and specialty (medical oncology,
solid and liquid tumours; medical oncology, solid tumours only; malignant
haematology, liquid tumours only; gynaecologic oncology; or radiation oncology).”

Blinding of participants |High risk “All of the oncologists viewed a 1-hour lecture on communication skills delivered by
and personnel one of the investigators. In addition, oncologists in the intervention group received
(performance bias) a CD-ROM training program on communication skills that was tailored with
exemplars from their own audio-recorded clinic visits.”
Blinding of outcome Low risk
assessment (detection “Two independent, blinded coders were trained over 6 weeks”
bias)
Incomplete outcome Low risk " ® .
L . No attrition from randomisation to analysis
data (attrition bias)
Selective reportin Low risk
. p & Outcomes reported as per methodology
(reporting bias)
Other bias Low risk No other bias detected
Vaghee 2018
Methods

Cluster randomised controlled trial

Participants

The country of origin was Iran.

Nursing faculties training mental health clerkship in Ibne-Sina psychiatric hospital were
invited to attend in the study, and accordingly, 12 faculties accepted the invitation, and 4
faculties were randomly selected.

127 nursing students were randomised to one of three groups: two intervention groups or
a control group.

Inclusion criteria were no work experience in psychiatric wards, no psychological disorders,
and no mental illness in their first and second degree relatives. Exclusion criteria were
reluctance to continue the study, absence of the post-test, and being absent or lack of
participation in 1 or more intervention sessions.

Interventions

The two intervention groups were:

Contact based education: In contact-based education, 3 patients with improved disorders
who were working daily for 4 hours as a connector between different wards of the hospital
were selected. They had schizophrenia, bipolar type |, and major depression. The patients
were asked to talk about their experiences and personal life with students

Acceptance and commitment education: According to Steven Hayse protocol (1986), ACT
with the content of mental illnesses stigma was held as a workshop by one master of
clinical psychology and 2 masters of psychiatric nursing,

Outcomes

The study aimed at comparing the effects of contact-based education and commitment
and acceptance-based training on empathy toward mental ilinesses among nursing

students. The JSE was used as a self-rating measure of empathy pre and post intervention.
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|Notes |-
Risk of bias table
Authors'
Bias . Support for judgement
! judgement uppor jude

Random sequence Unclear risk |“Two groups of male and female students were randomly selected (according to

generation (selection clerkship division group) from each university by quota sampling based on gender

bias) distribution. Finally, each group was separately divided into 3 groups of contact-
based education, ACT, and control.”
No details on random sequence generation

Allocation concealment |Unclear risk . .

. . No details on allocation concealment reported
(selection bias)
Blindi f participants |High risk . . . . .
inding of participants 'gh ris “The patients were asked to talk about their experiences and personal life with
and personnel ”
. students

(performance bias)

Blinding of outcome High risk

assessment (detection Self-reported outcome measures

bias)

Incomplete outcome Low risk .

" . Low attrition rate (12.5%
data (attrition bias) W ” ( )
lecti i High risk

i ectl\{e reportmg 'gh ris Outcomes are not clearly stated in methodology

(reporting bias)

Other bias Unclear risk [Recruitment bias: Random cluster and quota sampling methods were used.
Nursing faculties training mental health clerkship in Ibne-Sina psychiatric hospital
were invited to attend in the study, and accordingly, 12 faculties accepted the
invitation, and 4 faculties were randomly selected.

Wolf 1987

Methods

Randomised controlled trial

Participants

group.

The county of origin was Canada
65 medical students were randomised to the intervention group and 69 to the control

Part of course was conducted in community nursing homes, so not all students could be
scheduled to participate in it at the same time. Therefore, some of the students
participated in the main part of the study. The remaining (excluded) students participated
in the course after the study was completed.

Interventions

Programme in medical interviewing and history taking that integrates humanistic principles
and medical content. The course is designed to use community resources and maximise
efficient use of faculty members’ time. Consists of set of large group lectures and then
small group teaching sessions which included discussing strategies for responding
empathically to patients.

The teaching was delivered in small group sessions by social workers and educational
psychologists. It consisted of 3 x 4 hour sessions and was delivered weekly.

generation (selection
bias)

Outcomes The Medical Communication Index (MCI) served as the dependent variable to measure the
students’ responses to patients’ emotional concerns
The Helping relationship Inventory (HRI) served to measure the dependent variable to
measure the students’ preferences for responses that expressed empathy or
understanding.

Notes No funding source stated

Risk of bias table

Bias {-\uthors Support for judgement

judgement
Random sequence Unclear risk |“All students in both the intervention and control groups attended these large

group lectures. Following this instruction, the students were randomly assigned to
an intervention or control group”
Details of random sequence generation not reported
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(selection bias)

Allocation concealment |Unclear risk |“Part of course conducted in community nursing homes, not all students could be

scheduled to participate in it at the same time. Therefore, only 134 of these
students participated in the main part of the study. The remaining (excluded)
students participated in the course after the study was completed.”
Allocation concealment not reported

and personnel
(performance bias)

Blinding of participants |High risk

“The 69 students in the control group received no other instruction in
communication skills during the study. The 65 students in the intervention group
were divided into four smaller groups. Each group met for four weekly, three-hour
sessions.”

Blinding of outcome
assessment (detection
bias)

High risk

Self-rated outcome assessment

Incomplete outcome
data (attrition bias)

Unclear risk |24 lost to follow up (not clearly stated) on analysis of MCl). Not explicitly stated on

what number of students’ basis analysis carried out, how many lost to follow up or
reasons

Selective reporting
(reporting bias)

High risk

Outcomes not clearly stated in methodology.

Other bias Unclear risk |no baseline demographics reported so cannot comment on baseline differences
Wundrich 2017

Methods Randomised controlled trial.

Participants The country of origin was Germany.

158 third year medical students were randomised to either an intervention or control

group.
No inclusion or exclusion criteria were stated.

Interventions

A three week training course with focus on empathy: The empathy skills training consisted
of an introduction course on empathy and empathy skills training with simulated patients.
The duration of the intervention was 6 hours delivered over 3 weeks.

Outcomes The self-rated JSPE (student version) was used to measure empathy in addition to an
empathy-related communications skills questionnaire completed by an observer.
Notes -
Risk of bias table
Authors'
Bias L Support for judgement
judgement PP Juce

Random sequence
generation (selection bias)

Unclear risk  |“A total of 158 3rd year medical students at the University of Freiburg Medical

Centre were assigned into an intervention group receiving an empathy training
and a control group” Details of random sequence generation not reported

Allocation concealment
(selection bias)

Unclear risk

Allocation concealment not stated

Blinding of participants and
personnel (performance
bias)

High risk

“The intervention group participated in an empathy skills training with
simulated patients (SPs). The control group participated in a history course.”

Blinding of outcome
assessment (detection
bias)

Unclear risk  |Experts and SPs were blinded to the students’ group membership - low risk for

observer rated outcome.
Self-rated outcome high risk

(reporting bias)

Incomplete outcome data [Unclear risk .

. .p . N : Number analysed not reported. Missing data not reported
(attrition bias)
Selective reporting High risk

Number analysed not reported. Missing data not reported

Other bias

Unclear risk  |no baseline demographics reported so cannot comment on baseline differences

Yang 2018

Methods

Cluster randomised controlled trial

Participants

The country of origin was China.
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59 'grade 3' nursing students each were randomised to two intervention arms and 59 to a
control arm of the study.

Exclusion criteria: students who were taking doctor—patient communication- related
courses and students who were planning to take those courses during the study.

Interventions

The intervention was a narrative medicine programme. Two intervention groups: One
group received the theoretical education part of the programme and one intervention
group received both theoretical teaching and clinical experience.

The theoretical component was delivered by a teacher 'well trained in narrative medicine'.
The clinical component was delivered by teaching nurses who had been trained in narrative
medicine.

Outcomes The JSE (Chinese version) was administered to students at baseline and then at various
follow up points post intervention: T1: January 2015 (pre-intervention), T2: July 2015 (post-
step 1 intervention) T3: January 2016 (post-step 2 intervention), T4: July 2016 (0.5 years
after the intervention), T5: January 2017 (1 year after the intervention), and T6: July 2017
(1.5 years after the intervention).

Notes -

Risk of bias table

Authors'
Bias . Support for judgement
! judgement upp Jude

Random sequence generation |Unclearrisk  [Random sequence generation not stated.

(selection bias) “the six classes were randomly divided into three groups”

Allocation concealment Unclear risk  |“Of the sixteen classes, six (30 students per class) were randomly selected

(selection bias) to participate in

this study.”
“Taking each class as a unit, the six classes were randomly divided into
three groups: one observation group (Group 1) and two experimental
groups (Groups 2 and 3).”
Method of allocation not stated.
Blindi f participants and High risk - . N
ML RS an. S No blinding of participants or personnel
personnel (performance bias)
Blinding of outcome High risk .
— 4 . . e Outcome assessors were not blinded.

assessment (detection bias)

Incomplete outcome data Low risk 5 participants from intervention groups and 7 controls lost to follow up.

(attrition bias) Attrition 6.6%

Selective reporting (reporting |Low risk .

Hes) I8 (e il w Outcomes reported as stated in methods.

Other bias Unclear risk  |Recruitment bias:

Method of randomisation not described “six [classes] were randomly
selected”

According to methodology, no participants were recruited after the
clusters had been randomised.

eTable 4 Empathy effect summary of findings
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Summary of findings:

Empathy training compared to Control for Healthcare students and professionals

Patient or population: Healthcare students and professionals
Setting: University, primary care settings, secondary care settings
Intervention: Empathy training

Comparison: Control

Anticipated absolute effects’
(95% Cl)

Relative effect Ne of Certainty of the
Outcomes . . . . 0 participants evidence Comments
Risk with Risk with (95% Cl) (studies) (GRADE)
Control Empathy
training
SMD 0.52 SD
empathy i more ) 2024 [11010) Empathy training may increase
(0.36 more to (22 RCTs) LOW ab empathy.
0.37 more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of
the intervention (and its 95% Cl).

Cl: Confidence interval; SMD: Standardised mean difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Footnotes

a High risk of bias suspected in 11 studies (with a high or unclear risk of bias for sequence generation and
allocation concealment)

b There was variation across all studies with type of intervention and population studied

eFigure 1. Risk of bias assessment
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eFigure 2. Meta-analysis of sub-groups according to type of intervention

Std. Mean Difference
Study or Subgroup  Weight IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

411C ication skills t g

Alhassan 2019 7.5% 019 [-0.11,0.49] S

Daniels 1998 4.8% 0.88 [0.31, 1.44]

Foster 2016 4.5% 0.88 [0.27, 1.49]

Lartl 2018 5.3% 1.44 [0.93, 1.04] ——
LoSasse 2017 5.7%  0.17 [-0.30, 0.64] il

Tulsky 2011 4.7% 036 [-0.21, 0.94] T

Wolf 1987 E.9% 0.99 [0.63, 1.34]

Subtotal (95% CI) 39.4% 0.69 [0.32, 1.06]

Heterogenetty: Taw® = 0.10; ChE = 27 .64, df = & (P = 0.0001); F = 7BX

Test for owverall effect: Z = 3.62 (P = 0.0003)

4.1.2 Perspective taking training

Arthur 2017 4.6% -0.02 [-0.60, 0.57]
lobchuck 2018 4.3% 0.60 [-0.02, 1.23]
Lor 2014 4.1% 0.54 [0.19, 1.49]
Vaghee 2018 5.5% (.94 [0.46, 1.43]
Subtotal (95% CI) 18.6% 0.60 [0.17, 1.04]

Heterogenehy: Tay® = 0.11; Ch* = .66, df = 3 (P = 0.0B); F = 55%

Test for overall effect: Z = 2.72 (P = 0.007}

4.1.3 Mixed educational programmes

BlaIr Irving 2012 7.5% 0.33 [0.03, 0.63]
Hastings 2018 6.6¥  0.35 [-0.03,0.74]
Hattink 2015 2.9% 0.92 [0.06, 1.78]
Mueller 2018 4.0%  0.48 [-0.19,1.14]
Subtotal (95% CI) 21.0% 0.39 [0.18, 0.61]

Hewrogenehy: Taw' = 0.00; ChE = 1.72, df = 3 (P = 0.63); F = 0X

Test for overall effect Z = 3.55 (P = 0.0004)

4.1.4 Empathy skills training
Gholamzadeh 2018 5.2% 0.93 [0.41, 1.48]

Relss 2012 64X 0.31 [-0.08,0.71]
Subtotal (95% CI) 11.6% 0.60 [-0.02, 1.21]

Heterogenetty: Tauw® = 0.14; ChE = 3.50, df = 1 {P = 0.06); F = 71%

Test for overall effect: Z = 1.91 (P = (.06}

4.1.5 Arts and humanities based training

Collins 2017 2.9% 0.24 [-0.62,1.10]
Yang 2018 6.5% 0.41 [0.02, 0.50]
Subtotal (95% CI) 9.4% 0.38 [0.03, 0.73]

Heterogenetty: Taw® = 0.00; ChE = 0.11, df = 1 {P = 0.73); F = 0X

Test for overall effect: Z = 2.10 (P = 0.04)

Total (95% CI) 100.0% 0.57 [0.40, 0.75]

Heterogenetty: Tauw® = 0.0F; ChE = 43.38, df = 1R (P = 0.0007); ¥ = 58X

Test for overall effect: Z = §.47 (P < 0.00001)

Test for subgroup differences: ChE = 2,60, df = 4 (P = (.63}, P = 0X

eFigure 3. Meta-analysis of subgroups according to duration of intervention
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Std. Mean Difference
Study or Subgroup Weight IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

6.1.1 Short-term

Collins 2017 2.6% 0.24 [-0.62, 1.10]
Hastings 2018 6.0%  0.35 [0.03,0.74]
Lobchuck 2018 38%  0.60 [-0.02, 1.23]
LoSasso 2017 5.2% 0.17 [-0.30, 0.64]
Sterkenburg 2018 7.2% 0.32 [0.06, 0.59]
vaghee 2018 5.0% 0.94 [0.46, 1.43]
Subtotal (95% CI) 30.0% 0.42 [0.21, 0.63]

Heterogenelty: Tau® = 0.02; ChP = §.59, df = 5 (P = 0.25); F = 24%
Test for overall effect: Z = 3.82 (P < 0.0001}

6.1.2 Medium-term

Alhassan 2018 6.8% 0.18 [-0.11, 0.48]
Arthur 2017 4.2%  -0.02 [-0.60, 0.57]
Blalr Irving 2012 6.5% 0.33 [0.03, 0.63]
Buffel Du Vaure 2017 7.5%  0.08 [-0.15, 0.31]
Gholamzadeh 2018 4.7% 0.93 [0.41, 1.46]
Lartl 2018 4.9% 1.44 [.93, 1.94]
Mueller 2018 3.7% 0.48 [-0.19, 1.14]
Relss 2012 5.0% 0.31 [-0.0D, 0.71]
Wolf 1087 6.2% 0.99 [0.63, 1.34]
Subtotal (95% CI) 50.8% 0.51 [0.21, 0.80]

Heterogenehy: Tau® = 0.16; ChE = 42 36, df = B (P < 0.00001); F = B1X
Test for overall effect: Z = 3.37 (P = 0.0007)

6.1.3 Long-term

Danlels 1998 4.4% 0.86 [0.31, 1.44]
Lor 2014 18X 0.81 [0.18, 1.46]
Shapiro 1008 5.1% 0.47 [-0.01, 0.95]
Yang 2018 5.9% 0.41 [0.02, 0.80]
Subtotal (95% CI) 19.2% 0.57 [0.32, 0.82]

Heterogenelty: Taw? = 0.00; Che = 2.48, df = 3 (P = 0.4B); F = 0%
Test for overall effect: Z = 4.54 (P < 0.00001)

Total (95% CI) 100.0% 0.50 [0.33, 0.67]

\ .M\m .M\

&>

*

Heterogenehy: Taw = 0.08; ChE = 53.06, df = 1B (P < 0.0001); F = 66X
Test for overall effect: Z = 5.85 (P < 0.00001)
Test for subgroup differences: ChE = 0.83, df = 2 (P = (.66}, F = 0X

2

] ) 1 3

Favours [control] Favours [experimental]

eFigure 4 Meta-analysis of subgroups according to participant population

Std. Mean Difference
Study or Subgroup Weight IV, Random, 95% CI

Std. Mean Difference
1V, Random, 95% CI

7.1.1 Student population

Alhassan 2019 6.4% 0.19 [-0.11, 0.49]
Buffel Du Vaure 2017 7.1%  0.08 [-0.15, 0.31]
Collins 2017 25%  0.24 [0.62, 1.10]
Daniels 1998 4.1% 0.68 [0.31, 1.44]
Foster 2016 1.BX 0.8B [0.27, 1.49]
Gholamzadeh 2018 4.4% 0.93 [0.41, 1.48]
Lartl 2018 4.65% 1.44 [0.93, 1.94]
Lobchuck 2018 3.7% 0.60 [-0.02, 1.23]
Lor 2014 isx 0.81 [0.16, 1.46]
LoSasso 2017 4 8% 0.17 [-0.30, 0.64]
Muelier 2018 3.ax 0.48 [-0.19, 1.14]
Shapiro 1998 4.8%  0.47 [-0.01, 0.95]
Vaghee 2018 4.7% 0.90 [0.42, 1.38]
Wolf 1987 5.0% 0.99 [0.63, 1.34]
Yang 2018 5.6% 0.41 [0.02, 0.80]
Subtotal (95% CI) 69.3% 0.62 [0.39, 0.84]

Heterogenelty: Taw® = 01.13; ChP = 40.45, df = 14 (P < 0.00001); F = 72%
Test for overall effect: Z = 5.38 {P < 0.00001)

7.1.2 Professional/qualified population

Arthur 2017 4.0% -0.02 [0.60, 0.57]
Blalr Irvine 2012 6.4% 0.33 [0.03, 0.63]
Hastings 201K 5.6%  0.35[-0.03, 0.74]
Hattink 2015 2.5% 0.92 [0.06, 1.78]
Relss 2012 5.5% 0.31 [-0.09, 0.71]
Sterkenburg 2018 6.8 0.32 [0.06, 0.59]
Tulsky 2011 Not estimable
Subtotal (95% CI) 30.7% 0.32 [0.17, 0.48]

Hewrogenetty: Taw = 0.00; ChP = 3.18, df = 5 (P = 0.67); F = 0X
Test for overall effect: Z = 4.15 {P < 0.0001}

Total (95% CI) 100.0% 0.52 [0.36, 0.68]

e ¢ 1T ,MM\\

Heterogenetty: Taw = 0.08; ChE = 55.81, df = 20 (P < 0.0001); P = §4%
Test for overall effect: Z = 6.36 (P < 0.00001)
Test for subgroup diferences: ChiE = 4,46, df = 1 (P = 0.03), F = 77.6%
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eFigure 5 Meta-analysis of subgroups according to outcome assessor

Std. Mean Difference
Study or Subgroup Weight IV, Random, 95% CI

Std. Mean Difference
1V, Random, 95% CI

8.1.1 Self-assessed outcome

Alhassan 2010 5.3% 0.18 [-0.11, 0.48]
Arthur 2017 33 002 [H.60, 0.57]
Blalr Irvine 2012 5.3% 0.33 [0.03, 0.63]
Buffel Du Vaure 2017 5.7% 0.36 [0.13, 0.59]
Collins 2017 2.1% 0.24 [-).62, 1.10]
Dankels 1908 lax 0.86 [0.31, 1.44]
Gholamzadeh 2018 i 0.93 [0.41, 1.46]
Hastings 2018 4.7% 0.35 [-0.03, 0.74]
Hattink 2015 2.1% 0.92 [0.06, 1.78]
Lartl 2018 1EX 1.44 [0.93, 1.94]
Lobchuck 2018 3.1% 0.60 [-0.02, 1.23]
Lor 2014 lox 0.81 [0.18, 1.46]
LoSasso 2017 4.0% 0.17 [-0.30, 0.64]
Muelier 2018 2.0% 0.48 [-0.19, 1.14]
Relss 2012 4 5% 0.28 [-0.12, 0.68]
Shapiro 1008 4.0% 0.47 [-0.01, 0.95]
Sterkenburg 2018 5.5% 0.32 [0.06, 0.59]
Vaghee 2018 1.0% 0.94 [0.46, 1.43]
Wwolf 1987 4.E% 0.99 [0.63, 1.34]
Yang 2018 4.6% 0.41 [0.02, 0.80]
Subtotal (95% CI) 80.1% 0.52 [0.37, 0.68]

Heterogenehty: Taw® = 0.0&; Chi = 44.92, df = 19 (P = 0.0007); ¥ = 56X
Test for overall effect: Z = 6.53 (P < 0.00001)

8.1.2 Observer-assessed outcome

Buffel Du Vaure 2017 5.8%  0.08 [H0.15, 0.31]

Foster 2016 lo0x 1.36 [0.74, 2.02]
Lobchuck 2018 11X -0.63 [-1.26, -0.00]
Relss 2012 4.6%  0.31 [-0.08, 0.71]
Tulskey 2011 3.ax  0.36 [-0.21, 0.94]
Subtotal {(95% CI) 19.9% 0.28 [-0.18, 0.75]

Heterogenehy: Tauw® = 0.22; ChE = 21.34, df = 4 (P = 0.0003); F = 1%
Test for overall effect: Z = 1.10 (P = (.23}

Total (95% CI) 100.0% 0.48 [0.33, 0.63]

Heterogenehy: Taw = 0.09; ChE = 74.42, df = 24 (P « 0.00001); F = 68X
Test for overall effect: Z = 6.16 (P < 0.00001)

Test for subgroup differences: ChE = 0.94, df = 1 (P = (.33}, F = 0%
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PRISMA-DTA Checklist

1
2
3
4 . . 1

Section/topic # PRISMA-DTA Checklist Item Reported
5 on page #
s TITLE / ABSTRACT
g| Title 1 | Identify the report as a systematic review (+/- meta-analysis) of diagnostic test accuracy (DTA) studies. 1
9| Abstract 2 | Abstract: See PRISMA-DTA for abstracts. 2
1(
11 INTRODUCTION
12 Rationale 3 | Describe the rationale for the review in the context of what is already known. 3
13
14 Clinical role of index D1 | State the scientific and clinical background, including the intended use and clinical role of the index test, and if applicable,
14 test the rationale for minimally acceptable test accuracy (or minimum difference in accuracy for comparative design).
16 Objectives 4 | Provide an explicit statement of question(s) being addressed in terms of participants, index test(s), and target condition(s). | 5
1
18 METHODS
19 Protocol and 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 6
20 registration registration information including registration number.
;. Eligibility criteria 6 | Specify study characteristics (participants, setting, index test(s), reference standard(s), target condition(s), and study 6
2 design) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving
2' rationale.
25 Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional 7
24 studies) in the search and date last searched.
27 Search 8 | Present full search strategies for all electronic databases and other sources searched, including any limits used, such that 7
28 they could be repeated.
29 Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included 7
g( in the meta-analysis).
33 Data collection 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for 7
33 process obtaining and confirming data from investigators.
34 Definitions for data 11 | Provide definitions used in data extraction and classifications of target condition(s), index test(s), reference standard(s) and
33 extraction other characteristics (e.g. study design, clinical setting).
3f Risk of bias and 12 | Describe methods used for assessing risk of bias in individual studies and concerns regarding the applicability to the review | §
g{ applicability question.
39 Diagnostic accuracy 13 | State the pripcipal diagnpstic accuracy measure(s) reported (e.g. sensitivity, specificity) and state the unit of assessment
4¢ Mmeasures (e.g. per-patient, per-lesion).
41 Synthesis of results 14 | Describe methods of handling data, combining results of studies and describing variability between studies. This could 8
4] include, but is not limited to: a) handling of multiple definitions of target condition. b) handling of multiple thresholds of test
43 positivity, ¢) handling multiple index test readers, d) handling of indeterminate test results, e) grouping and comparing tests,
44 f) handling of different reference standards
45 For peer review only - http://bmj%ggg.Pcr)?jzcom/site/about/guidelines.xhtml
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PRISMA-DTA Checklist

1

2
3.
4

4 Section/topic # PRISMA-DTA Checklist Item Reported
6 on page #
7

8

9

1

1

1

Meta-analysis D2 | Report the statistical methods used for meta-analyses, if performed. 9
Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which | 9
were pre-specified.
| RESULTS

1‘: Study selection 17 | Provide numbers of studies screened, assessed for eligibility, included in the review (and included in meta-analysis, if 11

1;L applicable) with reasons for exclusions at each stage, ideally with a flow diagram.

13 Study characteristics 18 | For each included study provide citations and present key characteristics including: a) participant characteristics 12

16 (presentation, prior testing), b) clinical setting, c) study design, d) target condition definition, e) index test, f) reference

17 standard, g) sample size, h) funding sources

18 Risk of bias and 19 | Present evaluation of risk of bias and concerns regarding applicability for each study. 16

;E’ applicability

2 Results of individual 20 | For each analysis in each study (e.g. unique combination of index test, reference standard, and positivity threshold) report 16

2] studies 2x2 data (TP, FP, FN, TN) with estimates of diagnostic accuracy and confidence intervals, ideally with a forest or receiver

2‘: operator characteristic (ROC) plot.

24 Synthesis of results 21 | Describe test accuracy, including variability; if meta-analysis was done, include results and confidence intervals. 17

23 Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression; analysis of index test: 18

;e failure rates, proportion of inconclusive results, adverse events).

28 DISCUSSION

;E’ Summary of evidence 24 | Summarize the main findings including the strength of evidence. 21

31 Limitations 25 | Discuss limitations from included studies (e.g. risk of bias and concerns regarding applicability) and from the review 21

3] process (e.g. incomplete retrieval of identified research).

33 Conclusions 26 | Provide a general interpretation of the results in the context of other evidence. Discuss implications for future research and | 22

34 clinical practice (e.g. the intended use and clinical role of the index test).

3]

3¢ FUNDING

37 Funding 27 | For the systematic review, describe the sources of funding and other support and the role of the funders.

3{

39

40 Adapted From: Mclnnes MDF, Moher D, Thombs BD, McGrath TA, Bossuyt PM, The PRISMA-DTA Group (2018). Preferred Reporting Items for a Systematic Review and Meta-analysis of Diagnostic Test
Accuracy Studies: The PRISMA-DTA Statement. JAMA. 2018 Jan 23;319(4):388-396. doi: 10.1001/jama.2017.19163.

41 For more information, visit: www.prisma-statement.orq.
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ABSTRACT

Objective: To estimate the effect of empathy interventions in health education and training
from randomised controlled trials (RCTs).

Methods: MEDLINE, PsycINFO, EMBASE, CINAHL and Cochrane databases were searched
from inception to June 2019 for RCTs investigating the effect of empathy-enhancing
interventions in medical and healthcare students and professionals. Studies measuring any
aspect of ‘clinical empathy’ as a primary or secondary outcome were included. Two
reviewers extracted data and assessed risk of bias of eligible studies using the Cochrane Risk
of Bias Tool. Random effects meta-analyses of the impact of empathy training on
participants’ empathy levels were performed.

Results: Twenty-six trials were included, with 22 providing adequate data for meta-analysis.
An overall moderate effect on participant empathy post-intervention (standardised mean
difference 0.52, 95% confidence interval 0.36 to 0.67) was found. Heterogeneity across trial
results was substantial (12=63%). Data on sustainability of effect was provided by 11 trials
and found a moderate effect size for improved empathy up until 12 weeks (0.69 95%
confidence interval 0.23 to 1.15), and a small but statistically significant effect size for
sustainability at 12 weeks and beyond (standardised mean difference 0.34 95% confidence
interval 0.11 to 0.57). In total 15 studies were considered to be either unclear or high risk of
bias. The quality of evidence of included studies was low.

Conclusions: Findings suggest empathy-enhancing interventions can be effective at
cultivating and sustaining empathy with intervention specifics contributing to effectiveness.
This review focuses on an important, growing area of medical education, and provides

guidance to those looking to develop effective interventions to enhance empathy in the
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healthcare setting. Further high quality trials are needed that include patient-led outcome
assessments and further evaluate the long-term sustainability of empathy training.

Protocol registration: PROSPERO registration number (CRD42019126843).

Strengths and limitations of this study

e This is an up-to-date review that excludes non-randomised studies, follows a pre-
published protocol, and measures the longer term effects of empathy training.

e The quality of the review was limited by the reporting quality of some of the
included studies.

e The studies in our review were heterogeneous, which we anticipated.

e We found only four studies that followed-up participants for at least three months,

INTRODUCTION

Rationale

Clinical empathy has multiple benefits for patient care[1-4] and practitioner health.[5, 6]
Indeed, person-centred and empathic care are central to all professional healthcare
education.[7] Empathy in the clinical setting has been defined in various ways[8] and can be
considered as a multidimensional construct incorporating affective, cognitive, behavioural
and moral components.[9] A widely accepted definition of clinical empathy involves the
ability to understand the patient’s situation, perspective and feelings, communicate that
understanding to them, and act on it in a helpful and therapeutic way.[10] There is still

however, little consensus on the precise nature of clinical empathy, not least reflected in
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the variety of tools and scales available to measure it. No guidance exists on how to select
measures for assessing clinical empathy and choice of tools is likely to be led by the
definition of empathy used or specific domain being measured.[11] A recent systematic
review[11] on empathy measurement tools for care professionals identifies certain
measures as scoring highest for quality, but concedes even these had low scores in some of

the criteria they used.

Although contested by some,[12,13] there is evidence that empathy in medical and
healthcare students declines during undergraduate education.[14-16] Researchers agree
that empathetic skills can be taught [17-20] and cultivating empathy to protect against a
possible decline would seem sensible. No standard empathy-curriculum for healthcare
training currently exists and empathy-based training does not appear routinely in healthcare
education.[14] Understanding what type of empathy training is most effective in healthcare

at both cultivating and sustaining empathy would be a useful start in preparing one.

Four systematic reviews of empathy-promoting interventions have been conducted.[17,20-
22] Kelm et al[17] conducted a qualitative synthesis of empathy-cultivating interventions for
medical students or physicians. Their findings support the hypothesis that interventions can
increase physician and medical student empathy. However, they also identified a lack of
rigorous study design in most studies (such as lack of control groups). More recently,
Vassilios et al[20] published a systematic review of randomised control trials (RCTs) of
empathy-promoting interventions for health professionals. However, only two out of 17
included reported change in empathy as a primary outcome, focusing instead on general

communication skills. Hence, the review did not provide robust evidence of empathy-
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enhancing interventions. In 2019, Patel et al[21] reviewed educational interventions aimed
at enhancing both empathy and/or compassion. They included observational as well as
randomised studies and looked only at physicians and physicians-in-training. They were not
able to pool their results statistically and did not investigate whether potential benefits of
empathy were sustained over time. With the most recent review, Frakgos and Paul[22]
conclude that empathy interventions significantly increase empathy, but limit their study
population to medical students only. In addition, they do not explore whether any

improvement in empathy is sustained over time.

These problems listed above present barriers for medical educators looking to implement
empathy training into their curricula. It is unclear how large the effect size of effective
empathy training is; whether the effect is sustained over time; or how best to train students
and continuing learners from various health backgrounds. It is important to measure the
effect of empathy training, both post-intervention and sustainability of effect over time.
Arthur et al. [23] found no effect of empathy training immediately after the training, but
significant improvement 12 weeks after the end of the training. A delayed improvement in
empathy could potentially be accounted for by participants only recognising the benefits of

training once they are putting any lessons learnt into action.

In this systematic review and meta-analysis we addressed these gaps, with an up-to-date
synthesis of RCTs of interventions aimed at promoting empathy, delivered to both medical
and healthcare students and professionals, with results that are generalisable to all
healthcare contexts. In addition, we will consider both immediate and longer-term impact

of interventions on empathy.
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Objectives

The overarching objective of this systematic review and meta-analysis is to combine data
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from all available RCTs of empathy-enhancing educational interventions in health education
1 and training. This was achieved with two subsidiary objectives:

13 (1) to assess the effectiveness of empathy-enhancing interventions aiming to enhance
empathy in undergraduate and postgraduate health education and training; and

18 (2) to assess any lasting effect of empathy training.

We also had three secondary aims:

23 (1) to identify the intervention type (e.g. communication skills training) that is most
effective at enhancing empathy;

28 (2) to identify the duration of training that is most effective; and

30 (3) to identify the tools used to measure empathy levels in participants to consider

33 differences in self-reported and observer-reported measures.

METHODS
40 Protocol and registration
In accordance with the Cochrane Handbook for systematic reviews of interventions,[24] we
45 published a protocol for this systematic review,[25] registered with PROSPERO international
prospective register of systematic reviews (registration number CRD42019126843). We
50 followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses

52 (PRISMA) guidelines.[26]

57 Eligibility criteria
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Randomised controlled trials (RCTs) investigating the effect of empathy-enhancing
interventions on medical and other healthcare students’ and professionals’ empathy levels
as a primary or secondary outcome were eligible for inclusion. Trials measuring empathy
via self- and/or observer-reported measures were included. See eMethods in the

supplement for further details.

Information sources and search strategies

The following databases were searched from inception to 6 June 2019: MEDLINE, PsycINFO,
EMBASE, CINAHL and Cochrane. Search strategies are detailed within eTable 1 in the
Supplement. Electronic searches were supplemented by hand-searching the references of

retrieved papers.

Study selection

All studies retrieved through the search strategy were stored using EndNote with duplicates
removed. Two authors (RW and El) reviewed titles and abstracts to identify those meeting
inclusion criteria. Full text manuscripts were retrieved for potentially relevant articles. If the
decision to include or exclude was unclear, the study was discussed with a third author (JH)
to reach a consensus. Seven papers were discussed with the third author. A PRISMA flow

chart recorded the screening and selection process.

Data collection

One reviewer (RW) extracted, summarised and recorded data to assess quality and

synthesise evidence from included studies. A second author (JH) independently extracted a
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random sample (10%) of studies to ensure agreement on the information extracted and
summarised. See eMethods for details on information extracted. If data was not reported,

study authors were contacted.

Risk of bias in individual studies

Risk of bias was assessed using the Cochrane Collaboration’s Tool for assessing the risk of
bias in clinical trials (see eMethods in the supplement for further details). Using the criteria
provided by Higgins (2011)[24], each item was scored as high, low or unclear risk of bias,
and evidence from the study was used to justify each score given. Given that evidence
increasingly suggests that sequence generation and allocation concealment are of particular
importance in determining the overall risk of bias,[24] a study was classed as being at high

risk of bias if it scored as high or unclear risk on either of these domains.

Synthesis of results

We calculated the overall effect size of empathy interventions using the standardised mean
difference (SMD) and 95% confidence intervals (Cl) based on the data provided in the
studies: post-intervention sample size, mean and standard deviation (SD) for experimental
versus control group (except where only mean difference and SD between pre- and post-
intervention for the experimental and control groups were provided). We used a random
effects model (REM) to allow for likely different (though related) intervention effects. If a
study had more than one intervention arm, we used the results for the most comprehensive

training intervention. If a study provided measures of empathy using different tools, the
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primary tool to measure empathy was used. If it was unclear which was the primary

measure, we used the first reported measure of empathy.

Heterogeneity was anticipated between studies and assessed using Cochran’s Q Statistic
(heterogeneity was declared if p-value <0.10) and quantified using the |2 statistic, with an I?

value of 50% or more being considered to represent levels of heterogeneity.

Primary analysis included all studies providing the data needed to calculate the mean and
SD (or standard error (SE)) of the post-intervention control and intervention groups. Where
studies provided more than one point for outcome assessment, the data closest to the end-
point of the intervention was used. Studies that provided no numerical data on empathy-
related outcomes or data from which it was not possible to calculate mean values and SD

were excluded from the meta-analysis.

Additional analyses

We performed a sensitivity analysis excluding studies that were considered to be at high risk
of bias (scoring unclear or high risk of bias for either sequence generation or allocation
concealment, with evidence suggesting these domains are of particular importance in

establishing risk of bias).[24]

We conducted separate meta-analyses to look at: sustainability of the effects of the
intervention; the intervention type that is most effective; the duration of intervention that

is most effective; the outcome assessment tools (comparing objective and subjective
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outcome measures); and participant populations (effectiveness of interventions aimed at

student populations compared with those aimed at professional populations). See
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eMethods in supplement for further details.

12 Risk of bias across studies

Reporting bias was assessed qualitatively based on inspection of the characteristics of the
18 studies included. A funnel plot was produced to investigate small study effects, which may
indicate the presence of publication bias. The GRADE system was used to evaluate the

23 overall quality of evidence for the primary outcome.[27]

30 Patient and public involvement

This research was done without patient involvement. Patients were not invited to comment on the
35 study design and were not consulted to develop patient relevant outcomes or interpret the results.
Patients were not invited to contribute to the writing or editing of this document for readability or

40 accuracy.

47 RESULTS

51 Study selection
53 The literature search resulted in 4,904 citations with duplicates removed. Figure 1 provides
an overview of the selection process (see eResults in the Supplement for further details).

58 Seventy-two articles were retrieved for full-text review. Forty-six studies were excluded
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(eTable 2 in the Supplement). Twenty-six trials were included.[23,28-52] (n=2,900) Table 1

provides a summary of characteristics (eTable 3 in the Supplement gives further details).

Table 1. Summary of characteristics of included studies

Study

Alhassan

Arthur

Blair Irvine

Buffel Du
Vaure

Butow

Collins

Daniels

Foster

Gholamzadeh

Gould

Hastings

Hattink

Larti

Lobchuck

Year

2019

2017

2012

2017

2007

2017

1998

2016

2018

2017

2018

2015

2014

2018

County

Ghana

UK

USA

France

Australia

USA

Canada

USA

Iran

UK

UK

Netherlan
ds and
UK

Iran

Canada

No.

participants

210

112

172

352

30

25

53

70

63

249

236

142

82

44

Participant
type

Nursing and
midwifery
students
Health care

assistants

Health care
professionals
Medical

students

Physicians

Student

pharmacists

Nursing
students
Medical
students
Nursing
students
Nursing staff
and
healthcare
assistants
Qualified
care staff

Qualified
care staff

Nursing
students
Nursing staff
and students

Intervention

type

Communication

skills training

Perspective-

taking training

Mixed

Balint group

Communication

skills training

Literature

intervention

Communication
skills training
Communication
skills training
Empathy skills
training

Mixed

Mixed

Mixed

Communication
skills training
Perspective-
taking training

Duration of
intervention
(hours)

12

10.5

NE

NE

NE

Outcome
assessor

Self

Self

Self

Self

Observer

Observer

Self

Self
Self
Observer

Self

Self

Self

Self

Self

Observer
Self

Outcome
measure

JSE

JSE

VST

JSE
CARE

CRP

JSE

ECRS
CiC
ECCS

JSE

JSE

SECBQ

IRI

JSE

CARE

CARE
(modified)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Effect of
intervention

No
significant
effect found
No
significant
effect found
Significant
effect found
Mixed.

No
significant
effect for
JSE,
significant
effect for
CARE

No
significant
effect found
No
significant
effect found
Significant
effect found
Significant
effect found
Significant
effect found
No
significant
effect found

No
significant
effect found
Significant

effect found

Significant
effect found
Mixed.

No
significant
effect found
for CARE.
Significant
effect found
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Lor 2014
LoSasso 2017
Mueller 2001
Reiss 2012
Shapiro 1998
Sripada 2010

Sterkenburg 2018

Tulsky 2011
Vaghee 2018
Wolf 1987
Wundrich 2017
Yang 2018

USA

USA

USA

USA

USA

USA

Netherlan

ds

USA

Iran

Canada

Germany

China

Study characteristics

40

70

37

99

78

224

48

127

134

158

177

BMJ Open
Student Perspective- 18
pharmacists taking training
Medical Communication 1
students skills training
Physical Mixed 11
therapy
students
Physicians Empathy skills 4
training
Medical Mindfulness 17.5
students training
Physicians Psychotherapy NE
intervention
Qualified Serious game 0.33
care staff
Physicians Communication NE
skills training
Nursing Perspective- 3
students taking training
Medical Communication 12
students skills training
Medical Empathy skills 6
students training
Nursing Narrative 42
students medicine
intervention

Self

Self

Self

Observer
Self

Self

Observer

Self

Observer

Self

Self

Self
Observer

Self

JSE

JSE

JSE

CARE
JSE

BEES
EFDT

ECRS

BLRI

SQ

ES
EO
PE
JSE

HRI
MCI
JSE
OSCE

JSE

on modified
CARE
Significant
effect found
No
significant
effect found
Significant
effect found

Mixed

No
significant
effect found
for CARE,
JSE, BEES.
Significant
effect for
EFDT
Significant
effect found
Significant
effect found
Significant
effect found
Significant

effect found

Significant
effect found
Significant
effect found
Mixed.

No
significant
effect found
for JSE.
Significant
effect found
on OSCE
scores
Significant

effect found

Study publication dates ranged from 1987 to 2019, with 15 out of 26 trials published in the

last five years.[23,28,30,32,34-38,40,42,47,49,51,52] Thirteen were carried out in the USA

and Canada,[29,32-34,40-43,45,46,48,50] seven in Europe,[23,30,36-38,47,51] three in
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Iran,[35,39,49] and one each in Australia,[31] Ghana[28] and China.[52] Fourteen studies

provided a definition of empathy.[30,32,34-37,40,43-47,51,52]

Study design

Sample size ranged from 12 to 352 participants (median of 90.5; interquartile range (IQR)
49.25-154). Twelve studies had 100 or more participants.[23,28-29,36-38,47,49-51] Seven
had fewer than 50 participants.[31,32,40,41,43,46,48] Fifteen studies evaluated empathy
interventions for student populations,[28,30,32-35,39,41,42,43,45,49-52] including seven
which looked at medical students,[30,34,35,42,45,50,51] five with nursing
students,[33,39,40,50,52] two with student pharmacists,[32,41] one with physiotherapy
students,[43] and one with a mixed nursing and midwifery student population.[28] Ten trials
used professional/qualified populations,[23,29,30,36-38,44,46-48] with four of these
focusing on physicians,[31,44,46,48] one on nurses,[36] and five with qualified care staff,
including healthcare assistants.[23,29,37,38,47] One study used a mixed student and

professional population (nursing students and nurse practitioners).[40]

Five trials used multiple sites,[23,30,36,37,40] and five were cluster RCTs.[23,36,37,49,52]
Ten studies defined both inclusion and exclusion criteria for the study.[23,28-
29,35,37,39,41,49,52] Thirteen defined inclusion criteria only[30-33,36,38,40,42,43,45-
47,50] and in three studies inclusion/exclusion criteria were either not given or were not

clear.[34,48,51]

Study interventions
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While the aims of eligible trials in this review were to enhance empathy through an
educational intervention, a range of intervention types were employed. The most
commonly used approach was a communication skills-based training intervention, with
eight studies [28,31,33,34,39,42,48,50] using this. Four studies used perspective-taking
training,[23,40,41,49] two had a psychotherapy focus,[30,46] three used empathy skills-
based training sessions,[35,44,51] two used an arts and humanities approach,[32,52] one
used mindfulness-based training,[45] and one a serious gaming intervention.[47] Five
studies could not be classified and were described as ‘mixed’ interventions, using various
elements of theoretical knowledge teaching and experiential learning sessions.[29,36-38,43]
Seventeen were specifically designed to foster empathy[23,32,34-37,39-44,46-48,50,52] and
the remainder used interventions not specifically designed to improve empathy but with the
hypothesis that they would. For example, Buffel Du Vaure et al[30] explored the impact of a

psychotherapy-focused ‘Balint Group’ intervention on medical student empathy.

The most frequently used mode of delivery was face-to-face, with eighteen interventions
using this.[23,28,30,31,33,35-37,40-42,44,45,46,49-52] Six interventions were delivered
online,[29,34,38,39,42,47] one employed a self-directed mode of delivery,[32] and one a

CD-ROM to deliver the intervention.[48]

Studies ranged in duration of intervention (total time spent participating in the intervention)
from 20 minutes to 42 hours. The mean duration was 10.2 hours (SD 8.8). Five studies did
not explicitly state duration.[34,36,38,46,48] Training packages in six studies were
considered to be ‘short duration’, lasting three hours or less;[32,37,39,42,47,49] ten were
considered ‘medium duration’, lasting between four and 12 hours;[23,28-

30,35,39,43,44,50,51] and five were considered ‘long duration’, lasting more than 12
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hours.[31,33,41,45,52] Timespan of the interventions ranged from one to 120 days, with a

mean length of 38.5 days (SD 40.2).

Outcome measures

Studies used either self-report or other-(objective)report measures to assess a change in
participants’ empathy. Objective measures included those completed by patients or experts
(for example faculty staff or trained actors playing simulated patients). Most studies (18)
used only self-report measures.[23,28,29,32,33,35-39,41-43,45,47,48-50,52] Four used
objective measures[31,34,46,48] (with only Tulsky et al[48] using patients rather than
simulated patients or experts as the outcome assessors). Four used a combination of self-

and objective-report tools to measure empathy.[30,40,44,51]

The Jefferson Scale of Empathy (JSE)[53] was the most frequently used self-reported
outcome measurement tool, with 13 studies employing it.[23,28,29,32,35,36,39,41-
43,49,51,53] Other self-report tools used included the Balanced Emotional Empathy Scale
(BEES),[54] the Ekman Facial Decoding test,[55] and the Toronto Empathy Questionnaire
(TEQ).[56] The Consultation and Relational Empathy Scale (CARE)[57] was the most
frequently used objective measure of empathy, with three studies employing it.[30,40,44]
Other objective outcome measures included the Carkhuff Empathy Rating Scale.[58] In
addition, some studies developed their own measures of empathy, for example Tulksy et
al[48] used a Likert scale with ten items to assess perceived oncologist empathy. Butow et
al[31] created a manual to code transcripts of videoed patient interactions to assess

empathic behaviour, in addition to using the CARE scale.[57] All studies except
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three[29,31,48] employed a validated tool to measure empathy.

Outcome assessment strategy

Timeframes for measuring outcomes varied. Fifteen studies did not specify a timeframe for
post-intervention measurements or were unclear.[31-33,35,36-38,40,41,43-48,49-52] For
example, Hastings et al[37] reported measuring empathy six-weeks post-randomisation but
were not clear how long after the intervention had ended that this measurement was taken.
For studies that were explicit, post-intervention measures varied between two days and six
months, with the majority of measures taken within two weeks of the intervention.[23,28-
30,32,41,48] Eleven studies measured the effects at one or more follow-up points (in
addition to the post-intervention measurement),[23,28,29,31,33,35,37,39,41,49,52] which

varied between four weeks and 18 months.

Risk of bias within studies

In total, 11 studies[23,28,31,36-39,43,45,47,48] were considered to be at low risk of bias
overall (low risk of bias for sequence generation and allocation concealment).[24] Thirteen
were considered to be low risk for random sequence generation[23,28,31,35-7,43,47,48]
and 11 were low risk for allocation concealment.[23,28,31,6-39,43,44,47,48] Blinding was
not possible in the majority of studies due to the nature of the interventions (often
described to participants as empathy-promoting) and the method of outcome assessment

(for example self-report questionnaires, making explicit what is being measured, such as the
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JSE). Full details of the risk of bias assessment are reported in the eResults of the

Supplement with eFigure 1 illustrating the overall findings.

Results of individual studies

The majority of studies (19/26) found that the tested intervention significantly improved
empathy on at least one outcome measure.[29,30,33-35,38-41,43-52] Seven studies did not
find any significant increase in empathy.[23,28,31,32,36,37,42] Of the studies that reported
a significant improvement in empathy on at least one outcome measure, 11 were aimed at
student populations (representing approximately 73% of student population studies)[30,33-
35,41,43,45,49-52] and seven were aimed at professionals (representing 70% of professional
population studies).[29,38,39,46,47,48,44] Fifteen studies reported a significant
improvement in empathy using a self-rated outcome measure (this represents 68% of
studies (15/22) using a self-report outcome tool).[29,30,33,35,38-41,43,45-47,49,50,52]
Four studies reported an increase in empathy when using an objective measure
(representing 50% (4/8) of studies using an objective outcome measure).[34,44,48,51]
Seventeen studies employed an educational intervention that had been specifically
designed to foster empathy.[23,32,34-37,39-44,46-48,50,52] Of these, 12 (70%) were
successful.[34,5,39-44,46-48,51,52] Four out of five studies that were classed as ‘long
duration’ (lasting >12 hours) reported a significant improvement in empathy post
intervention;[33,41,45,52] 50% of ‘medium duration’ studies (between 3 and 12 hours)

reported a significant increase in empathy;[29,35,39,50,51] and 33% of ‘short duration’
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1
2
2 studies (<3 hours) reported a significant improvement.[47,49]
5
6
7
8
?o Synthesis of results
11
12
13 Of the 26 studies included in this review, four were excluded from meta-analysis as they did
14
12 not provide adequate data from which to calculate the SMD and SD.[31,36,46,51] For the
17
18 studies that were excluded from the primary analysis, Butow et al[31] reported a positive
19
;? but not statistically significant effect and Gould et al[36] found no significant difference
22 . . . . .. .
23 between control and intervention groups. Wundrich[51] reported no significant influence of
24
25 the intervention as measured by the JSE (student version) but did report a positive and
26
27 - . i
28 statistically significant effect on the observer-assessed outcome. Sripada et al[46] also
29
30 reported a statistically significant positive effect. Of the 22 studies that had adequate data
31
32 . . . . .
33 for pooling, all but one (Arthur et al[23]) showed a benefit of intervention. The primary
34
35 analysis identified that the overall effect of empathy interventions in terms of improving
36
g; participant empathy was statistically significant (SMD 0.52, 95% Cl 0.36 to 0.67) (figure 2).
39
40 The Q value indicated significant heterogeneity, with p equal to 0.0001 and |2 equal to 63%.
41
jg A summary of findings is presented in table 2.
44
45
46 Table 2. Summary of effect sizes for studies included in meta-analyses
47
48
49 Standardised mean Heterogeneity (12) References
50 difference (95%
51 confidence interval)
52 Overall effect of empathy interventions 0.52 (0.36-0.67) 63% 23,8-30,32-35,37-45,47-49,52
Effect of intervention with least risk of bias 0.44 (0.19-0.69) 63% 23,28,37-39,43,44,47,48

53 Sustainability of effect
54 - Follow-up measurement before | 0:69 (0.23-1.15) 84% 28,29,35,37,39,49
55 12 weeks
56 - Follokw-upI measurement at 12 0.34(0.11-0.57) 0% 23,37,41,52

weeks or later
57 Effect by type of intervention
58 - Communication skills training 0.69 (0.32-1.06) 78% 28,33,34,39,42,48,50
59 - Perspective-taking training 0.60 (0.17-1.04) 55% 23,40,41,49

Mixed educational programmes 0.39 (0.18-0.61) 0% 29,37,38,43
60 - Empathy skills training 0.60 (-0.02-1.21) 71% 35,44
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Arts/humanities interventions 0.38 (0.03-0.73) 0% 32,52
Effect by duration of intervention
Short (3 hours or less) 0.42 (0.21-0.63) 24% 32,37,40,42,47,49
Medium (4 to 12 hours) 0.51 (0.21-0.80) 82% 23,28,29,30,35,39,43,44,50
Long (more than 12 hours) 0.57 (0.32-0.82) 0% 33,41,45,52
Effect by participant population
Student population 0.62 (0.38-0.85) 74% 28,30,32-35,39-43,45,49,50,52
Professional/qualified population | 0.33(0.18-0.47) 0% 23,29,37,38,44,47,48
Effect by outcome assessor
Self-assessment 0.52 (0.37-0.68) 58% 23,28-30,32,33,35,37-45,47,49,50,52
Observer-assessment 0.28 (-0.18-0.75) 81% 30,34,40,44,48

Additional analyses

Sensitivity analysis

For the sensitivity analysis of the least biased studies (table 2), 11 were judged to have low
risk of bias for random allocation or allocation concealment[23,28,31,36-39,43,44,47,48]
and nine of these provided sufficient data to be included in a meta-analysis (figure

3).[23,28,37-39,43,44,47,48]

Sustainability of improved empathy analysis

Eleven studies provided follow-up data assessing sustainability of changes to empathy, in
addition to post-intervention measurement.[23,28,29,31,33,35,37,39,41,49,52] Eight were
eligible for inclusion in a sub-group analysis [23,29,35,37,39,41,49,52] (see eResults for
further details) which found a moderate effect size for sustainability up to 12 weeks and a
smaller, but still significant effect size for sustainability of impact of training at 12 weeks or

later (figure 4 and table 2).

Type of intervention analysis

A meta-analysis comparing sub-groups of different types of intervention (eFigure 2 in the

Supplement and eResults for further details) found the greatest effect was with empathy
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training that was communication skills-based (table 2). The smallest effect reported was for
interventions that were described as ‘mixed educational programmes’ and ones based in
the arts and humanities (table 2). It is worth noting however that only two studies used arts
and humanities interventions (compared to seven in the communications skills group) and

this may well impact on the effect size.

Duration of intervention analysis

Interventions of medium and longer duration (eFigure 3 in the Supplement) were most

effective. Interventions of short duration had the smallest effect size (table 2).

Participant population analysis

Studies using healthcare student participant populations appeared to have a larger effect
size than those directed at professional/qualified populations (eFigure 4 in the Supplement).
Studies included in a sub-analysis of interventions for students showed a moderate effect
size of training, compared to a smaller but still significant effect size for training directed at

professional/qualified populations (table 2).

Outcome assessor analysis

Studies using a self-assessment outcome scale showed a moderate and significant benefit to
empathy for the intervention tested (eFigure 5), compared to a small and statistically not

significant effect size for observer-assessed outcome studies (table 2).

Risk of bias across studies
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A funnel plot used in the primary meta-analysis (22 studies) did not reveal evidence of
publication bias (figure 5). An evaluation of evidence using GRADE software found the
quality of evidence was low (eTable 4). This was due to a high or uncertain risk of bias based
on random sequence generation and/or allocation concealment in a number of studies and

a high degree of heterogeneity across studies.

DISCUSSION

Summary of evidence

Training healthcare practitioners and trainees improved their empathy by a modest amount.

The effect of training seemed to diminish, but lasts to beyond 12 weeks.

Comparison with other evidence

Our review supports the evidence of previous similar reviews, finding benefits of empathy
training[17,20,21,22] and that practitioner empathy training makes a difference to
patients.[59] Our study adds to this evidence by providing an estimate of empathy training
from higher quality (randomised) trials, and by showing that the effect lasts well beyond the

intervention.

Strengths and limitations

This review, to the best of our knowledge, is the first systematic review and meta-analysis
limited to RCTs of clinical empathy training for all healthcare students and professionals.
This is an up-to-date review that excludes non-randomised studies, follows a pre-published

protocol and assesses both the immediate and longer term effects of empathy training. Our
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broad study population, with both healthcare students and professionals means findings are

generalisable to all areas of healthcare education and training.

We chose to include only the results of the primary measure of empathy reported by each
study. Where it was unclear which was the primary measure, we used the measure that was
reported first. We recognise that this might have been biased, as authors may have chosen
to report the most positive outcomes first. However, we found that this was not necessarily
the case. For example, the first measure of empathy reported by Buffel du Vaure et al [30]

(who did not specific which measure was primary) had a smaller effect than the second.

We recognise the heterogeneity of the studies in our review and anticipated this. This
means that further research is required to identify the most effective empathy training
methodology. Also, the strength of findings in this review may be limited by the reporting
quality of some of the included studies. A sensitivity analysis of studies of highest quality
found a slightly smaller but still significant effect size. Another limitation in reviewing the
evidence in this field is the multiple tools used by investigators to measure clinical empathy.
With the lack of a definitive definition of clinical empathy and a range of tools measuring
different aspects of empathy, the impact of an intervention may vary depending on the
measurement tool used. This is demonstrated by Reiss et al [44] who found a statistically
significant improvement in empathy when measured using the CARE scale but no significant
changes using the JSE. In contrast Buffel du Vaure [30] reported the opposite. Perhaps
because of the larger sample size or other factors, our review found a benefit of training
independently of how it was measured. A further limitation with this review is that we only

identified four studies that followed participants up for at least three months. The trials
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identified however found a positive effect. Lastly, we did not measure the qualitative

experiences of participants in this review.

Implications for research and practice

Interventions for cultivating student and trainee empathy should be further developed and
implemented. Optimizing implementation will require additional qualitative research on the
experiences of empathy teachers and learners. Also, the longer term effects (>12 weeks) of
empathy training has not been studied adequately and future research should address this.
With competition for time and space in both undergraduate and postgraduate healthcare
curriculums, future research in this area needs to be robust. Designers of future trials of
empathy training in healthcare can use the results of this review as a guide to their

intervention development.

CONCLUSION

Teaching students and other learners how to enhance empathy is moderately effective over
a sustained period of time and is likely to benefit present and future patients. Future
research should focus on empathy-interventions with patient-led outcome assessment and
on assessing effectiveness of training over more sustained periods of time. Medical
educators and curriculum designers can use this research to think of ways to integrate

empathy training into busy curricula.
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SUPPLEMENT

Additional methods (eMethods)

Eligibility criteria

Randomised controlled trials (RCTs), including cluster RCTs, which investigated the effect of
empathy-enhancing interventions on medical and other healthcare students and
professionals’ empathy levels as a primary or secondary outcome were eligible for inclusion.
We included studies with students and trainees at any level and qualified practitioners from
any health profession (including medicine, dentistry, nursing, pharmacy, midwifery and
allied healthcare professions). Studies measuring any aspect of ‘clinical empathy’ were
eligible for inclusion. In addition, terminology and measures used in each study were
assessed to ensure that outcomes reported under different terms but using the same
definitions (for example, reporting on compassion taken to mean empathy) would be
captured. Trials measuring empathy via self- and/or observer-reported measures were

included.

Risk of bias in individual studies

Risk of bias was assessed using the Cochrane Collaboration’s Tool for assessing the risk of
bias in clinical trials. This recommends the explicit reporting of each individual element of an
RCT: random sequence generation and allocation concealment (selection bias); blinding of
participants and blinding of outcome assessment (detection bias); incomplete outcome data
(attrition bias); and selective reporting (reporting bias). Using the criteria provided by

Higgins (2011)[24], each item was scored as high, low or unclear risk of bias, and evidence
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from the study was used to justify each score given. For cluster RCTs, an additional domain

was assessed: selective recruitment of cluster participants.

Additional analyses

To assess for sustainability, studies that provided follow-up measurements of the impact of
an empathy intervention were grouped into measurements taken before 12 weeks, and at
12 weeks or later. To evaluate the type of intervention most effective at cultivating
empathy, we divided interventions into communication skills-based training interventions,
perspective-taking interventions, empathy skills-based training, psychotherapy-focused
training, arts and humanities-focused interventions, stress management-focused training,
serious gaming, and mixed educational programmes. Interventions were categorised based
on the descriptions given of the training programmes in each individual study. Where an
intervention could not be put into one or other category, it was allocated to the ‘mixed
educational programme’ category. To assess impact of duration on cultivating empathy,
interventions were divided on the basis of the length of time participants spent engaging

with the intervention.

Data collection

Data was extracted about: general demographics of the study (first author, date published,
country of origin, whether empathy is defined); study design (participants and recruitment,

inclusion/exclusion criteria, study duration, control conditions); description of the

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 42 of 80

Winter R, Isa E, Roberts N, Norman RI, Howick J 2019

intervention (setting, duration and frequency); outcome measures (type of measure,
whether measure is validated); results (sample size, completeness of outcome data, data

that can be used to calculate an effect size); risk of bias and funding source.

Additional results (eResults)

Study selection

The literature search resulted in 7,509 citations. EMBASE included 2,754, PsychINFO 1767,
CINAHL 381, MEDLINE 2441 and Cochrane 346. An additional five records were identified
through other sources. After duplications were removed 4904 citations remained. 4831
citations were excluded after screening abstracts. Seventy-two articles were retrieved for
full-text review. Forty-six studies were excluded (eTable 2). The total number of eligible
papers included in this review was 26[23,28-52] (n=2,900). See eTable3 for descriptive

characteristics.

Risk of bias within studies

Allocation

Thirteen studies were considered to be low risk for random sequence
generation,[23,28,30,35-40,43,47,48] of which seven employed some form of computer
randomisation,[28,36,37,38,40,44,47] one used the minimisation method,[48] one used a
random numbers table[31] and three used a low-tech method[27,39,43] (for example a
shuffled pack of cards). Thirteen trials were considered to have an unclear risk[29,30,32-
34,41,42,45,46,49-52] with 12 of these stating that participants were randomly assigned but

not describing the method.[29,32-34,41,42,45,46,49-52] One trial used participants from
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two different sites, using computer randomisation at one site but not describing the method
of randomisation at the other.[30] The risk of bias for allocation concealment was
considered low for 11 studies[23,27,31,36-39,43,44,47,48] and was well described in each
of these. Fifteen studies did not describe or clearly describe allocation concealment and so

were considered unclear in terms of risk.[29,30,32-35,40,41,42,45,46,49-52]

Blinding

Whilst blinding of participants was not possible in the majority of the trials, due to the
nature of the interventions, one study did blind participants.[47] This was achieved by using
an online package to deliver either a ‘serious game’(experimental) intervention or a ‘digital
reading’ (control) intervention. Participants were unaware of which was the control and
which was the experimental intervention so were unaware which they were participating in
once they had been randomly allocated to one or the other. In two trials it was unclear
whether participants had been adequately blinded.[29,34] Similarly, blinding of outcome
assessors was not always possible due to the self-reported nature of outcome assessments
used by many studies. However three studies reported blinding of outcome assessors
[34,47,48] three were unclear if blinding had occurred[29,31,46] and 15 were rated as high
risk as no blinding of outcome assessment had occurred.[27,28,32,33,35-
39,41,43,45,49,50,52] Five studies reported a ‘mixed’ picture with blinding of the outcome
assessment reported for some outcome measures and not for others.[30,40,42,44,51] For
example Reiss et al [44] used the observer rated CARE scale, blinding the assessors to

physician randomisation and three non-blinded self-rated scales to measure empathy.

Incomplete outcome data
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Incomplete outcome data was considered to be ‘low risk’ in 19 studies,[23,29-32,34,35,39-
49,52] with attrition rates ranging from 0-16%. The risk was unclear in three

studies[32,50,51 Jand considered high in four.[28,36,37,38]

Selective reporting

Eighteen trials described all pre-specified outcomes as stated in the methodology.[27-
32,34,37-42,47,48] One trial presented an ‘unclear risk’ (Daniels et al[33] described
dropping all males from the analysis) and seven studies were high risk for selective
reporting.[35,36,45,49-51] Gould et al[36] for example did not report the data associated

with the JSE questionnaire which was one of the specified outcomes.

Other potential sources of bias

Five trials were cluster RCTs,[28,36,37,49,52] of which three were considered low risk for
recruitment bias[28,36,37] and two were identified as either unclear or high risk.[49,52]
Eight studies were identified to be at either a high risk or unclear risk from ‘other potential
sources of bias.[29,31,33,36,40,46,50,51] For example Butow et al[31] reported differences
between the study groups in baseline characteristics and six other studies did not report

baseline demographics and/or empathy measurements at baseline.

Sustainability of improved empathy analysis

Eleven studies provided follow-up data assessing sustainability of changes to empathy, in

addition to post intervention measurement.[27-29,31,33,35,37,39,41,49,52] Eight were
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eligible for inclusion in a sub-group analysis.[28,29,35,37,39,41,49,52] One was excluded
from all meta-analyses due to lack of data,[31] one was excluded from this meta-analysis as
the empathy-intervention was delivered to the control group prior to the follow-up
measures being taken,[23] and one was excluded as the follow-up data was not
reported.[33] Studies were divided into two groups; those reporting follow up measures at
less than 12 weeks and those reporting follow up at 12 weeks or later (figure 4). Arthur et
al[23] and Hastings et al[37] provided multiple follow up data at time points that could be
included in both groups (at 8 weeks and 12 weeks, and at 6 weeks and 20 weeks
respectively). Meta-analysis found a moderate effect size for improved empathy until 12
weeks (effect size 0.69 95% Cl 0.23-1.15) and a small but statistically significant effect size

for sustainability at 12 weeks and later (effect size 0.34 95% Cl 0.11 to 0.57).

Type of intervention analysis

A meta-analysis comparing sub-groups of different types of intervention (eFigure 2) found
the greatest effect was with empathy training that was communication skills-based (effect
size 0.69 [95% confidence interval 0.32 to 1.06]). The smallest effect reported was for
interventions that were described as ‘mixed educational programmes’ and ones based in
the arts and humanities (effect size 0.39 [95% confidence interval 0.18 to 0.61] and 0.38
[95% confidence interval 0.03 to 0.73] respectively). Interventions labelled as ‘empathy
skills-based training’ had a positive but not statistically significant overall effect (0.60, 95%

confidence interval -0.02 to 1.21).
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eTable 1. Search strategies

MEDLINE
HA Searches Results
1 exp Students/ 116946
2 student?.ti,ab. 254787
3 (physician? or doctor? or intern? or 295930

internship or resident? or residency

or nurse? or health* professional? or

health* worker? or health* staff*).ti.
4 exp Health Personnel/ 481003
5 lor2or3oréd 906748
6 exp Education/ 767285
7 ed.fs. 264737
8 ((intervention? or program*) adj5 137613

(train* or educat* or course? or

workshop? or staff development or

professional development or

curriculum or curricula)).ti,ab.
9 (train* or educat* or course? or 369134

workshop? or staff development or

professional development or

curriculum or curricula).ti.
10 (intervention or program*).ti. 260613
11 6or7or8or9orl0 1249776
12 5and 11 335534
13 ((physician? or doctor? or surgeon? 137434

or intern? or internship or resident?

or residency or nurse? or health*

professional? or health* worker? or

health* staff* or practitioner? or

student?) adj5 (train* or educat™ or

course? or workshop? or staff

development or professional

development or curriculum or

curricula)).ti,ab.
14 12 or 13 393662
15 Empathy/ 17455
16 (empath* or compassion*).ti,ab. 21716
17 15or 16 31561
18 randomized controlled trial.pt. 481154
19 controlled clinical trial.pt. 93050
20 randomized.ab. 441413
21 placebo.ab. 197236
22 drug therapy.fs. 2104120
23 randomly.ab. 309893
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24 trial.ab. 461528
25 groups.ab. 1906393
26 multicenter study.pt. 249476
27 pragmatic clinical trial.pt. 1037
28 (multicenter or multi center or 47574
multicentre or multi centre).ti.
29 (intervention? or effect? or impact? 8937416
or controlled or control group? or
(before adj5 after) or (pre adj5 post)
or ((pretest or pre test) and (posttest
or post test)) or quasiexperiment* or
quasi experiment* or evaluat® or
time series or time point? or
repeated measur*).ti,ab.
30 18 or 19 or 20 0r21 or22 or 23 or 24 11030368
or 25 or 26 or 27 or 28 or 29
31 14 and 17 and 30 2441
EMBASE
HA Searches Results
1 *student/ or exp *health student/ 68463
2 student?.ti,ab. 326421
3 exp *health care personnel/ 479224
4 (physician? or doctor? or intern? or 301997
internship or resident? or residency
or nurse? or health* professional? or
health* worker? or health* staff*).ti.
5 lor2or3or4d 941482
6 education/ or continuing education/ 736812
or curriculum/ or education program/
or in service training/ or lifelong
learning/ or exp medical education/
or exp paramedical education/ or
postgraduate education/
7 ((intervention? or program*) adj5 184005
(train* or educat* or course? or
workshop? or staff development or
professional development or
curriculum or curricula)).ti,ab.
8 (train* or educat* or course? or 399259
workshop? or staff development or
professional development or
curriculum or curricula).ti.
9 (intervention or program*).ti. 318923
10 6or7or8or9 1266300
11 5and 10 281380
12 ((physician? or doctor? or surgeon? 179470

or intern? or internship or resident?
or residency or nurse? or health*
professional? or health* worker? or
health* staff* or practitioner? or
student?) adj5 (train* or educat™ or
course? or workshop? or staff
development or professional
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development or curriculum or
curricula)).ti,ab.

13 11lor12 369015
14 Empathy/ 23785
15 (empath* or compassion*).ti,ab. 28390
16 14 or 15 39458
17 13 and 16 4903
18 randomized controlled trial/ 545326
19 single blind procedure/ or double 192596
blind procedure/
20 crossover procedure/ 58851
21 random*.tw. 1400168
22 (((singl* or doubl*) adj (blind* or 983905
mask*)) or crossover or cross over or
factorial* or latin square or assign* or
allocat* or volunteer*).ti,ab.
23 pragmatic trial/ or multicenter study/ | 213866
24 intervention study/ 40085
25 (multicenter or multi center or 74011
multicentre or multi centre).ti.
26 (intervention? or effect? or impact? 11312699
or controlled or control group? or
(before adj5 after) or (pre adj5 post)
or ((pretest or pre test) and (posttest
or post test)) or quasiexperiment* or
quasi experiment* or evaluat® or
time series or time point? or
repeated measur*).ti,ab.
27 18 or 19 or 20 0r21 or22 or 23 or 24 12032330
or 25 or 26
28 (exp animals/ or nonhuman/) not 6212385
human/
29 27 not 28 9294426
30 17 and 29 2574
PsychINFO
HA Searches Results
1 students/ or medical students/ 35317
2 student?.ti,ab. 481295
3 exp health personnel/ 128154
4 (physician? or doctor? or intern? or 47232
internship or resident? or residency
or nurse? or health* professional? or
health* worker? or health* staff*).ti.
5 lor2or3or4d 616902
6 education/ or exp curriculum/ or 186066

distance education/ or nursing
education/ or paraprofessional
education/ or exp personnel training/
or exp medical education/
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1
2
3 7 ((intervention? or program*) adj5 100952
4 (train* or educat* or course? or
5 workshop? or staff development or
6 professional development or
7 curriculum or curricula)).ti,ab.
8 8 (train* or educat™® or course? or 207043
9 workshop? or staff development or
10 professional development or
1 curriculum or curricula).ti.
12 9 (intervention or program#*).ti. 121597
13 10 6or7or8or9 455304
1‘5‘ 11 5and 10 166574
16 12 ((physician? or doctor? or surgeon? 98357
17 or intern? or internship or resident?
18 or residency or nurse? or health*
1 professional? or health* worker? or

9 health* staff* or practitioner? or
20 student?) adj5 (train* or educat™ or
21 course? or workshop? or staff
22 development or professional
23 development or curriculum or
24 curricula)).ti,ab.
25 13 11or12 209818
26 14 Empathy/ 12489
27
28 15 (empath* or compassion*).ti,ab. 37254
29 16 14 or 15 38291
g('l) 17 13 and 16 3043
32 18 random#*.ti,ab,hw,id. 187448
33 19 trial*.ti,ab,hw,id. 172104
34
35 20 controlled stud*.ti,ab,hw,id. 11726
36 21 placebo*.ti,ab,hw,id. 38934
37 22 ((singl* or doubl* or trebl* or tripl*) 27892
38 and (blind* or mask*)).ti,ab,hw,id.
39 23 (cross over or crossover or factorial* 28819
40 or latin square).ti,ab,hw,id.
41 24 (assign* or allocat* or 156473
42 volunteer*).ti,ab,hw,id.
43 25 treatment effectiveness evaluation/ 22860
44 26 mental health program evaluation/ 2062
45
46 27 exp experimental design/ 54976
47 28 (clinical trial or treatment 41809
48 outcome).md.
49 29 intervention/ 58790
50 30 (multicenter or multi center or 2788
51 multicentre or multi centre).ti.
52 31 (intervention? or effect? or impact? 1834258
53 or controlled or control group? or
54 (before adj5 after) or (pre adj5 post)
55 or ((pretest or pre test) and (posttest
56 or post test)) or quasiexperiment* or
57 quasi experiment* or evaluat® or

time series or time point? or

>8 repeated measur¥*).ti,ab
59 P 21,80
60
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32 18 or 19 or 20 0r 21 or 22 or 23 or 24 2026090
or 25 or 26 or 27 or 28 or 29 or 30 or
31
33 17 and 32 1767
CINAHL
# Query Results
S17 S13 AND S16 381
S16 S14 NOT S15 556,315
S15 (MH animals+ OR MH (animal studies) 154,114
OR TI (animal model*)) NOT MH
(human)
S14 MH randomized controlled trials OR 579,579
MH double-blind studies OR MH
single-blind studies OR MH random
assignment OR MH pretest-posttest
design OR MH cluster sample ORTI
(randomised OR randomized) OR AB
(random*) OR TI (trial) OR (MH
(sample size) AND AB (assigned OR
allocated OR control)) OR MH
(placebos) OR PT (randomized
controlled trial) OR AB (control W5
group) OR MH (crossover design) OR
MH (comparative studies) OR AB
(cluster W3 RCT)
S13 S9 AND S12 2,335
S12 S10 ORS11 17,823
S11 Tl ( empath* or compassion* ) OR AB 13,814
( empath* or compassion* )
S10 (MH "Empathy") 8,360
S9 S7 OR S8 188,626
S8 Tl ( (physician? or doctor? or intern? 55,142

or internship or resident? or
residency or nurse? or "health
professional*" or "health worker*" or
"health staff*" or "healthcare
professional*" or "healthcare
worker*" or "healthcare staff*" or
"health care professional*" or "health
care worker*" or "health care
professional*") N5 (train* or educat*
or course? or workshop? or "staff
development" or "professional
development" or curriculum or
curricula) ) OR AB ( (physician? or
doctor? or intern? or internship or
resident? or residency or nurse? or
"health professional*" or "health
worker*" or "health staff*" or
"healthcare professional*" or
"healthcare worker*" or "healthcare
staff*" or "health care professional*"
or "health care worker*" or "health
care professional*") N5 (train* or
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1
2
3 educat* or course? or workshop? or
4 "staff development" or "professional
5 development" or curriculum or
6 curricula) )
7 S7 (S3 AND S6) 158,577
8 S6 S4 OR S5 550,634
?0 S5 TI ( train* or educat® or course? or 349,186
workshop? or "staff development" or
11 "professional development" or
12 curriculum or curricula ) OR AB (
13 ((intervention? or program*) N5
14 (train* or educat* or course? or
15 workshop? or "staff development" or
16 "professional development" or
17 curriculum or curricula)) ) OR
18 Tl(intervention? or program*)
19 S4 (MH "Curriculum+") OR (MH 294,559
20 "Education, Clinical+") OR (MH
2 "Education, Health Sciences+") OR
(MH "Staff Development") OR (MH
22 "Education")
;i S3 S10RS2 663,254
25 S2 Tl student? OR AB student? OR Tl ( 226,699
2% physician? or doctor? or intern? or
internship or resident? or residency
27 or nurse? or "health professional*" or
28 "health worker*" or "health staff*" or
29 "healthcare professional*" or
30 "healthcare worker*" or "healthcare
31 staff*" or "health care professional*"
32 or "health care worker*" or "health
33 care professional*" )
34 S1 (MH "Students, Health 529,459
35 Occupations+") OR (MH "Health
36 Personnel+")
37
38
39 COCHRANE
2(1) ID Search
42 #1 MeSH descriptor: [Students] explode all trees
43 #2 (student*):ti,ab,kw
jg #3 MeSH descriptor: [Health Personnel] explode all trees
46 H4 (physician* or doctor* or intern or interns or internship or
47 resident™ or residency or nurse* or "health professional*"
48 or "health worker*" or "health staff*" or "healthcare
49 professional*" or "healthcare worker*" or "healthcare
50 staff*" or "health care professional*" or "health care
worker*" or "health care professional*"):ti
g; #5 #1 or#2or#3 or#4
53 #6 MeSH descriptor: [Education] explode all trees
54 #H7 (train* or educat* or course* or workshop* or "staff
55 development" or "professional development" or
56 curriculum or curricula):ti OR (intervention* or
57 program*):ti OR (((intervention8 or program*) N5 (train*
58 or educat* or course* or workshop* or "staff
59 development" or "professional development" or
60 curriculum or curricula))):ti,ab,kw
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#8 #6 or #7

#9 #5 and #8

#10 ((physician* or doctor* or intern or interns or internship
or resident™® or residency or nurse* or "health
professional*" or "health worker*" or "health staff*" or
"healthcare professional*" or "healthcare worker*" or
"healthcare staff*" or "health care professional*" or
"health care worker*" or "health care professional*")
NEAR/S (train* or educat* or course? or workshop? or
"staff development" or "professional development" or
curriculum or curricula)):ti,ab,kw

#11 #9 or #10

#12 MeSH descriptor: [Empathy] explode all trees

#13 (empath* or compassion*):ti,ab,kw

#14 #11 and #13

eTable 2. Characteristics of excluded studies

Study

Reason for exclusions

Arthur 2015

Study protocol.

Bonvicini 2008

Observational data taken from an RCT. Intervention not specifically designed with
outcome of change in empathy. Secondary analysis of data to see if there is an impact
on empathy.

Bosse 2012 Change in empathy not a specified outcome of study
Bruera 2007 Change in empathy not measured or intended outcome.
Chen 2016 Not an RCT. Quasi-experimental design, not randomised.

Chunharas 2013

Not an RCT

Daeppen 2012

Change in empathy is not an intended outcome

Danucalov 2017

Empathy is not an intended outcome of the study. Participants not healthcare students
or professionals.

Delvaux 2005 Change in empathy not an intended outcome and not measured
Downar 2016 Change in empathy not an intended outcome
Downar 2017 Change in empathy is not an intended outcome of the study.

Dundas 2017

Participants are not healthcare students/professionals.

Fallowfield 2002

Empathy is not directly measured

Fine 1977 Not an RCT

Gibon 2013 Change in empathy not an intended outcome

Gorniewicz 2016 Change in empathy not an intended outcome and is not measured
Hojat 2013 Not an RCT. Experimental control groups without randomisation.
Jaury 2018 Analysis of data already reported in RCT

Johnson 2013

Not an RCT. Controls selected from a waitlist group and intervention participants from a
group who were due to undergo training in a set time-period.

Kahriman 2016

Change in empathy is not intended outcome

Klein 1999 Change in empathy is not measured

Liao 2016 Not an RCT. Quasi-experimental design

Lienard 2010 Change in empathy not an intended outcome

Lim 2011 Change in empathy not an intended outcome

Little 2015 Change in empathy not intended outcome of study and not specifically measured

Misra-Herbert 2012

Not an RCT

Nasr Esfahani 2014

No control arm, comparison between wo groups receiving same training, one as distant
learning, one as attendants on course.

Nixon 2018 Not an RCT. Quasi-experimental design "partial randomisation was conducted" with
participants designated to their preference group
0z 2001 Not an RCT.

Perula de Torres 2019

Study protocol only
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Potash 2014

No control arm "mixed-methods quantitative-qualitative study"

Rask 2009 Empathy not measured as an outcome

Razavi 2002 Change in empathy is not an intended outcome

Razavi 2003 Empathy not explicitly measured as an outcome

Rosenzweig 2016 Not an RCT

Roter 1995 Unclear whether intervention is looking to cultivate empathy and whether change in
empathy is an intended outcome

Schroeder 2018 Change in empathy is not an intended outcome of the study

Shapiro 2004 Not an RCT

Shapiro 2009 Not an RCT

Shapiro 2011

Change in empathy is not an intended outcome

Smith 1995

Change in empathy is not intended outcome

Tamuma 2017

Only available in Japanese

Van Dijk 2017

Change in empathy is not an intended aim of the study

Van Vilet 2017

Not an RCT. Exploratory, controlled, quasi-experimental study using students not on a
specific course as control group

Weatherdale 2018

Correspondence and not research study

West 2014

Change in empathy is not an intended outcome.

eTable 3. Characteristics of included studies

Alhassan 2019
Methods Randomised controlled trial
Participants The country of origin was Ghana.
104 students were randomised to the intervention group and 106 to the control group.
The inclusion criteria were nursing and midwifery students in their second year of training,
above age 18 and available for follow-up data collection after 6 months.
The exclusion criteria included students not studying at Tamale Nursing and Midwifery
College
Interventions Communication Skills Training (CST) developed by author (MA) using ‘Four Habits Model’
and ‘PCNF’ (person-centred nursing framework).
The mode of delivery were small group discussions, brainstorming, personal experience
from participants, group reports, roleplaying, questions and answers, videos and
summaries. The duration was 2 days and frequency was one off.
Outcomes The outcome was empathy measured with JSE HPS version
Outcome assessment 2 days post intervention and 6 months post intervention
|Notes ||
Risk of bias table
Authors'
Bias i Support for judgement
: judgement upp Jude
Random sequence Low risk “NMS were separated before random assignment to ensure that both
generation (selection professions were approximately equally represented in the groups”
bias)
“The researcher (MA) and research assistants conducted this by allowing
participants to pick numbers written on papers, which had been randomly
shuffled in a box.”
Allocation concealment ||Low risk “There was allocation concealment to the researcher, research assistants and the
(selection bias) participants. The researcher (MA) and research assistants conducted this by
allowing participants to pick numbers written on papers, which had been
randomly shuffled in a box.”
Blindi f participant High risk
Inding of participants 'gn r1s “The participants were made aware of empathy being an outcome of this study
and personnel . ) ) . ) ”
) and since JSE is self-reported, it may have impacted their self-report.
(performance bias)
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Blinding of outcome High risk “The participants were made aware of empathy being an outcome of this study

assessment (detection and since JES is self-reported, it may have impacted their self-report.”

bias) “The data was analysed by the author (MA) without blinding.”

Incomplete outcome Low risk 11 participants in intervention group and 26 in control were excluded from

data (attrition bias) analysis due to incomplete data or outcome measures not returned.

Selecti rti L isk

elec |\{e repo ne owrs Outcomes reported as pre-determined
(reporting bias)
|Other bias ||Low risk ||No other bias detected
Arthur 2017
Methods Pilot cluster randomised controlled trial
Participants The country of origin was UK.
Clusters were wards within three acute hospital trusts in England.
General medical, stroke or care of the elderly/older people wards were eligible. Specialist
dementia wards and medical admissions units were excluded. Health Care Assistants
(HCAs) employed full or part time within enrolled wards were eligible to enter trial. Bank
staff and not part of the named staff on ward roster were ineligible.
In total 59 Health Care Assistants were randomised to the intervention group and 53 to the
control group.

Interventions ‘Older People’s Shoes’ training intervention that focuses on relational care of older people.
The mode of delivery was small group teaching led by nurses who had received full training
in content and delivery of the intervention from a member of the research team. The
setting was the hospital, the duration of the intervention was 2 weeks and frequency was 1
half day session for 2 consecutive days followed by a weeks break and then repeated.

Outcomes HCA outcomes were empathy, as measured by The Toronto Empathy Questionnaire (TEQ)
at baseline and post intervention at 8 and 12 weeks post randomisation.

|Notes ||

Risk of bias table
Authors'
Bias i Support for judgement
: judgement upp Jude

Random sequence Low risk “Stratified by NHS hospital trust, wards were randomly allocated by the Norwich

generation (selection Clinical Trials Unit. Each ward had an equal chance of receiving either Older

bias) People’s Shoes training for HCAs or TAU. Random allocation was generated via

computer-written code using block sizes of four”

Allocation concealment ||Low risk “To conceal allocation from those responsible for recruitment, randomisation took

(selection bias) place immediately after baseline measures were completed and 4 weeks ahead of

the start of the intervention (set-up period) to allow appropriate arrangements,
including HCA staffing cover to be arranged.”

Blindi f participants |[High risk

ar::I IZESanzl Iclpants 'gn r1s “At a number of ward-based meetings during the 4-week baseline period, HCAs

P . were given information about the study”

(performance bias)

Blinding of outcome High risk

assessment (detection Not described. Outcome measure is self-reported

bias)

Incomplete outcome High risk “For HCAs, completion of questionnaires was 72 out of 112 (64.2%) at baseline, 52

data (attrition bias) out of 112 (46.4%) at the first follow-up and 40 out of 112 (35.7%) at the second

follow-up.”

Selecti rti L isk

elec |\{e repo ne owris Outcomes are reported as per methodology

(reporting bias)

Other bias Low risk Recruitment bias considered to be low risk: "Each ward had an equal chance of

receiving either Older People’s Shoes training for HCAs or TAU".
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Blair Irvine 2012

assessment
(detection bias)

Methods Randomised controlled trial

Participants The country of origin was the USA. 84 healthcare professionals were randomised to the
intervention group and 88 to the control group.

Eligibility criteria included: identification of professional license from a pre-determined list,
working in nursing home and assisted living settings

Exclusion criteria included: Working as Certified Nursing Assistant, Nursing Assistant, and
Home Health Aide, working in a psychiatric/Alzheimer's care units and hospitals, working
less than 20 hours per week, a 'moderate’ or 'a lot' of self-reported level of mental illness,
'extremely confident' self-reported confidence to deal with resident behaviours associated
with mental illness

Interventions Online training designed to develop skills and confidence to deal with symptoms of
whatever mental iliness was causing a particular behaviour. The mental illness training
approach included video modelling vignettes, right-way and wrong-way exemplars,
testimonials and narration supplemented by short on-screen text designed to create
empathy for residents with mental illness.

A minimum 'viewing time' for all online courses was 4 hours with two online 'visits' one
week apart.

Outcomes Video situational testing (VST) was used to assess participant reactions to short video
vignettes of resident behaviour. Four items in VST were used to assess participant empathy
towards a resident.

|Notes ||

Risk of bias table
. Authors' .

Bias . Support for judgement

judgement

Random sequence ||Unclear risk

generation No detail given on how randomisation occurred

(selection bias)

Allocation Unclear risk

concealment No detail given on allocation of participant

(selection bias)

Blinding of High risk “After submitting the baseline assessment, treatment participants were e-mailed login

participants and information to the Internet training program for Visit 1. One week after logging on to

personnel the Visit 1 courses, each participant was sent a second e-mail with log-in information

(performance bias) for Visit 2.”

Blinding of outcome ||Unclear risk

No detail given on how/who assessed video situational vignettes and whether
outcome assessors were blinded

Incomplete outcome
data (attrition bias)

Low risk

"Of the 172 study participants 91% completed all three assessment surveys, 6%
completed two surveys, and 3% completed one survey Participants who completed all
three surveys were compared to those who completed one or two surveys on study
condition, demographic characteristics, and all baseline outcome measures. Attrition
was not significantly related to any of the measures, which suggests that dropping out
of the study did not bias results."

Selective reporting
(reporting bias)

Low risk

Outcomes reported as stated in methodology

Other bias

Unclear risk ||“our measures of empathy and stigma did not provide an in-depth assessment of

In

these constructs, nor is it clear what elements of the training were influentia

Buffel Du Vaure 2017

Methods

Two site parallel group randomised controlled trial
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Participants The country of origin was France
176 fourth year medical students were randomised to the intervention group and 176 to
the control group from two medical schools.
No exclusion criteria were stated.
Interventions Balint group training was the intervention with control conditions as 'teaching as usual'.
The intervention was delivered in small group discussions held at the university. The
duration of the intervention was 10.5 hours delivered in 1.5-hour weekly sessions over 7
weeks.
Outcomes Empathy was assessed using the observer-rated CARE scale post intervention and JSPE
student version self-rated scale pre and post intervention.
|Notes ||
Risk of bias table
. Authors' .
Bias . Support for judgement
judgement
Random sequence Low risk “Students from Paris Diderot were randomized with a simple randomization using
generation (selection computer generated random numbers”
bias)
“students from Paris Descartes, we took advantage of the randomization routinely
performed each year by university staff to allocate each student to one of three
groups, each corresponding to a particular order of the three mandatory 3-month
programs of the fourth-year curriculum”
Allocation concealment ||Unclear risk ||“students from Paris Descartes, we took advantage of the randomization routinely
(selection bias) performed each year by university staff to allocate each student to one of three
groups, each corresponding to a particular order of the three mandatory 3-month
programs of the fourth-year curriculum”
Blinding of participants ||High risk - . \ . . . .
and efsonsel P & “Participants in the intervention group received a training of 7 sessions of 1.5 hour
P . Balint groups, over 3 months”
(performance bias)
Blinding of outcome Unclear risk |[Outcome assessed both by observer and self.
assessment (detection “Whereas students and facilitators were aware of the allocated group,
bias) standardized patients, OSCE’s observers and data analysts were kept blinded to
the allocation”. Self-assessment for JSPE so unable to blind outcome assessors
(students themselves)
Incomplete outcome Low risk 52 lost to follow up but study over recruited to ensure significance level of 5% and
data (attrition bias) power of 80%.
14.7% attrition (21 intervention and 32 controls)
Selective reportin Low risk ) )
) p & Primary and secondary outcomes reported as stated in the methods
(reporting bias)
|Other bias ||Low risk ||No other bias detected
Butow 2007
Methods Randomised controlled trial
Participants The country of origin was Australia.
16 medical and radiation oncologists were randomised to the intervention group and 14 to
the control group.
All medical and radiation oncologists from six tertiary care hospitals in six Australian cities
which incorporated oncology outpatient clinics were invited to participate in the study
No exclusion criteria stated
Interventions Communication skills training was an intensive face-to-face workshop incorporating
presentation of principles, a DVD modelling ideal behaviour and role-play practice, followed
by four 1.5 hour monthly video-conferences incorporating role-play of doctor-generated
scenarios.
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Outcomes The outcome was a change in doctor behaviour in eliciting and responding to emotional
cues in patients and was measured via coding of a transcript from a filmed role-play at
baseline, after completing the training and at 12 months post intervention.

|Notes ||No funding source stated

Risk of bias table
. Authors' .

Bias . Support for judgement

judgement

Random sequence Low risk "oncologists individually randomised immediately after giving consent and baseline

generation (selection data collection, to receive the training or not. Oncologists were stratified by hospital

bias) to ensure approximately equal numbers in the control and intervention arms within
each institution, and then randomised within permuted blocks of size 6 constructed
by the central research team using a random number table"

Allocation Low risk L S . - )

concealment "oncologists individually randomised immediately after giving consent and baseline

) . data collection, to receive the training or not."

(selection bias)

Blinding of High risk "Control group doctors were offered training at the completion of the study."

participants and

personnel "It is possible that intervention doctors shared some study materials with control

(performance bias) doctors although they were strictly instructed not to do so"

"all doctors were aware that they were being assessed, which likely motivated them
to be on ‘their best behaviour"

Blinding of outcome ||Unclear risk

assessment Does not state whether assessors were blinded

(detection bias)

Incomplete outcome ||Unclear risk |[Two controls and two intervention participants lost to follow-up.

data (attrition bias) 11.4% overall attrition

Selective reportin Low risk .

) p & Outcomes reported as stated in methodology

(reporting bias)

Other bias High risk Baseline imbalance:

“EE and DP scores were significantly higher in the intervention group compared to
the control group at baseline”.
Collins 2017

Methods Randomised controlled trial

Participants The country of origin was USA
13 student pharmacists were randomised to the intervention group and 12 to the control
group.

First through to third year pharmacist students invited to participate. No exclusion criteria
stated

Interventions Students randomized to the literature intervention group were then sent a weekly email
that included the reading assighment. Reading assighments were divided into three
segments (approximately three to five minutes apiece), and students were requested to
complete the readings in three separate sittings throughout the week.

The intervention duration was 8 weeks with weekly sessions.

Outcomes A change in empathy was measured using the JSE-HPS two weeks post end of the
intervention.

Notes ||
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Risk of bias table

. Authors' .

Bias . Support for judgement
judgement
Random sequence generation Unclear risk “Participants were randomized into either an intervention or
(selection bias) control group.”
No detail of how randomisation occurred

Allocation concealment (selection Unclear risk L

) No details given
bias)
Blinding of participants and High risk "The announcement was then followed by an email further
personnel (performance bias) explaining the study and inviting students to participate."
Blinding of outcome assessment Unclear risk No details given. However, outcome assessment is self-assessed by
(detection bias) participants and participants not blinded.
Incomplete outcome data (attrition ||Low risk Overall attrition rate 16%. (15.4% for intervention group, 16.7% for
bias) control group dropout rate)

|Se|ective reporting (reporting

bias) ||Low risk ||Outcomes reported as stated in results

|Other bias

||Low risk ||No other bias detected

Daniels 1998

Methods Randomised controlled trial

Participants The country of origin was Canada
53 full-time second year nursing students were randomly allocated to either the
intervention or control group.

Full-time second year female students in a two-year, eight-month registered nurse (RN)
diploma program. Males not excluded from study randomisation but were excluded from
analysis.

Interventions Micro-counselling training divided into six segments with one micro-skill taught per
segment including attending behaviour, questioning, minimal encouragers, paraphrasing,
reflection of feeling and summarizing.

The intervention was delivered face-to-face and training was divided into 6 segments of 3-5
hours with a minimum of 18 hours training.

Outcomes The Empathy Construct Rating Scale and The Carkhuff Index of Communication (Empathy)
self-rated scales were administered to assess changes in empathy post intervention.

|Notes ||No details on funding source given.

Risk of bias table
Authors'

Bias i Support for judgement

judgement PP Jude

Random sequence
generation (selection
bias)

Unclear risk ||“Subjects were randomly assigned to either an experimental group or a non-

attention control group.”

No details of how random sequence generated

(selection bias)

Allocation concealment ||Unclear risk ||“Subjects were randomly assigned to either an experimental group or a non-

attention control group.”

No details on allocation of students to experimental/control

and personnel
(performance bias)

Blinding of participants ||High risk

“During the period of micro-counselling training of the experimental subjects, the
control subjects were non-attended. Essentially, the control subjects spent this
period of time entirely on their own and received no supervision or structured
training experience of any kind.”
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assessment (detection
bias)

Blinding of outcome High risk

No details given of blinding outcome assessors however outcome assessment is
self-assessment

data (attrition bias)

Incomplete outcome Unclear risk ||“The sample consists of all full-time second year female students (n=60). In all,

there are 56 females and 4 males. The males were dropped from the analysis and
there was a further attrition of three subjects.”

(reporting bias)

Selective reporting High risk The males were dropped from the analysis and there was a further attrition of

three subjects

Other bias Unclear risk ||No results tables/figures published for the 9-month follow-up data (“At the nine-

month follow-up period, the experimental group performed better on all the
dependent measures than the control group. However, these differences failed to
reach statistical significance”)

(selection bias)

Foster 2016
Methods Randomised controlled trial
Participants The country of origin was USA.
35 and 18 medical students were allocated to 2 intervention arms and 17 to a control arm.
Interventions Student engagement with a virtual patient (VP). Students interacted with VP online test-
based interface. They conducted interviews as they would with live patients, but typed
what they wanted to say rather than speaking. The three arms to the study consisted of:
-The empathy-feedback VP: Human-assisted empathy feedback is a technique where
human ‘assessors’ anonymously follow online the trainee’s interaction with the VP in real
time. The assessors’ feedback about opportunities to express empathy was available to
students for review at the end of the VP interaction
-The Backstory VP: Combines embodied conversational agents and narrative video
vignettes. When specific questions are asked of the VP, noninteractive video vignettes are
presented which show scenes of the VP illustrating their condition.
-Control VP: Provides typed interaction with VP without empathy feedback or patient
backstory.
Outcomes The primary outcome was to assess students' verbal responses to all the opportunities to
show empathy presented to them by the simulated patients. The Empathic Communication
Encoding System (ECCS) (developed to code empathic opportunities, defined as an explicit,
clear and direct statement of emotion, progress or challenge by the patient) was used to
assess empathy.
|Notes ||
Risk of bias table
Authors'
Bias i Support for judgement
judgement PP Jude
Random S el generation| High risk “Students were randomized into one of three groups.” No detail on random
(selection bias) sequence generation given.
Allocation concealment Unclear risk

No detail on allocation given.

Blinding of participants and
personnel (performance bias)

Unclear risk  |[“The (VP) assessors were not aware of the students’ identity or study group
assignment and could not see the students, and the students were not
aware of the assessors’ presence”

Blinding of outcome
assessment (detection bias)

Low risk “The (VP) assessors were not aware of the students’ identity or study group
assignment and could not see the students, and the students were not
aware of the assessors’ presence.”

“Measures were taken to label the transcripts (of SP interactions) in each
study group such that the source of the transcript was not identifiable to
the assessors”

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




oNOYTULT D WN =

BMJ Open

Winter R, Isa E, Roberts N, Norman RI, Howick J 2019

“The SPs (standardised patients) were blinded to students’ study group
assignment.”

Incompletg ClideeluChic COE No attrition reported. N=70 randomised and n=70 analysed
(attrition bias)

Selecti rti ting ||Uncl isk

b(iea(:)c Ive reporting (reporting ||Unclear ris Study outcomes reported as stated in methodology

|Other bias ||Low risk ||No other bias detected

Gholamzadeh 2018

Methods Quasi-experimental randomised controlled design
Participants The country of origin was Iran
63 third and fourth year medical students were allocated to either the control or
intervention group.
The inclusion criteria of the study were willingness to participate, being a third- or fourth-
year nursing student, and not having taken any empathy courses in the past 6 months. In
case the students were unwilling to continue participation in the study or were
participating in another educational program at the same time, they were excluded.
Interventions Workshop on empathy skills including self-awareness, and definition and examples of
empathy towards patients.
The intervention consisted of an 8-hour workshop on empathy skills that was held at the
college for 2 days. The content of the workshop was designed by the researchers and
reviewed and revised by some of the college professors. The workshop was mainly based
on constructivist learning theory.
Outcomes The JSE-HP self-rating scale was used to examine the effects of empathy skills training
immediately and 2 months after the intervention.
|Notes ||
Risk of bias table
. Authors' .
Bias . Support for judgement
judgement
Random S el generation ||Low risk “the 70 students were randomly divided into a control and an intervention
(selection bias) group through block randomization.”
Allocation concealment Unclear risk  ||“the 70 students were randomly divided into a control and an intervention
(selection bias) group through block randomization.” No details of allocation to groups
post randomisation.
Blinding of participants and High risk “All students in the intervention group participated in the same workshop.
personnel (performance bias) The students were informed about the date of the workshop in advance.”
Blinding of outcome High risk ) ) . -
. . Self-rated questionnaire (outcome assessor is participant)
assessment (detection bias)
Incomplete outcome data Low risk - )
) ‘p ) All participants randomised completed the study
(attrition bias)
Selective reporting (reporting ||High risk e )
bias) P g (rep & & Outcomes not specifically stated in methodology.
|Other bias ||Low risk ||No other bias detected
Gould 2017
Methods Multi-site pilot randomised controlled trial (as part of a wider feasibility study)
Participants Six ward teams were randomised to either intervention or control groups with a total of

168 nursing staff randomised to the intervention group and 81 to the control group.
Medical and surgical wards with high proportion of older patients were eligible.
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Interventions The Creating Learning Environments for Compassionate Care (CLECC): educational
programme focused on developing manager and team practices at a group level that create
an expansive learning environment, theorised to enhance team capacity to provide
compassionate care

Outcomes Nurses’ self-reported empathy was measured using the Jefferson Scale of Empathy (JSE)
(Physician/HP version).

|Notes ||

Risk of bias table
Authors'

Bias i Support for judgement

judgement PP Jude

Random sequence ||Low risk “Randomisation of clusters was undertaken using the ralloc command in Stata

genera‘tlon ‘ (Release 12, StataCorp) by the team statistician (IM-E) blinded to hospital and ward

(selection bias) information other than ward specialty.”

Allocation Low risk "Procedures for allocation concealment and blinding proceeded as planned, with the

concealment exception of two researcher observers at follow-up reporting that they learnt of ward

(selection bias) allocation from ward staff."

Blinding of High risk

participants and “It was not possible to conceal allocation from ward team nursing staff. Patients were

personnel not informed of allocation.”

(performance bias)

Blinding of outcome ||High risk Empathy measurement is self-rated questionnaire so unable to blind outcome

assessment assessor

(detection bias)

Researchers gathering questionnaire data were aware of ward allocation.

Incomplete outcome|[High risk \

P . . & No attrition of wards during the study

data (attrition bias)

Selective reporting ||High risk No data reported on JSE other than: "There was no significant difference between

(reporting bias) groups (P=0.800)"

Other bias Unclear risk ||Baseline demographic and baseline measurement difference not fully reported for JSE.
Recruitment bias low risk: Six wards in two NHS hospital Trusts in England were
enrolled and allocated to intervention (n=4) or control (n=2). The number of clusters
was determined by funding availability and the plan to run the study in at least two
hospital organisations, and at least two ward specialties. Randomisation of clusters
was undertaken using the ralloc command in Stata (Release 12, StataCorp) by the
team statistician (IM-E) blinded to hospital and ward information other than ward
specialty.

Hastings 2018

Methods Cluster randomised controlled trail

Participants 118 residential care settings for people with intellectual disability (with a total of 236 staff)
were randomised to either the intervention or control group.

Residential settings were eligible for inclusion if: they were based in a community setting,
provided services via publicly funded contracts, supported between one and 10 people
with ID, employed staff who provided at least some 24-h support, provided care for at least
one person with ID who displayed aggressive CB, could identify one manager/lead staff
member and one other support staff member who could attend WCW training together.
Staff were eligible for inclusion if: they were either a manager (or lead staff member as
defined by the service provider organisation) or a direct support worker whose roles were
no more than 50% administrative/management.

Staff who worked less than 70% of full-time equivalent were also ineligible.

Interventions WCW (Who's challenging who) training course for support staff in ID context covering
communication, frustrations of people with CB (challenging behaviours), experience of
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being physically restrained, medication, feeling excluded and unhelpful attitudes and
behaviour or support staff).

The intervention was delivered in small group facilitated learning sessions by trained
trainers. It was delivered in a one off half day session.

Outcomes The Staff Empathy for people with Challenging Behaviour Questionnaire (SECBQ) was used
to measure staff self-reported empathy at baseline and at 6 weeks and 20 weeks post
randomisation.

|Notes ||

Risk of bias table
. Authors' .

Bias . Support for judgement

judgement

Random e Low risk “Randomisation occurred at one point in time for each phase, was carried out by

ggneratlon (selection a study-independent statistician from the Centre for Trials Research and used a

bias) dynamic balancing algorithm specifically designed for cluster randomised trials”

Allocation concealment ||Low risk The trial statistician remained blind to allocation up until the point of data

(selection bias) analysis.

Blinding of participants ||High risk ) s

sorp P J “Settings, and staff members within them, could not be masked to the
and personnel ) ; . ) B
. intervention but were recruited prior to randomisation.

(performance bias)

Blinding of outcome High risk

assessment (detection Self-reported outcomes to measure empathy

bias)

Incomplete outcome High risk Intervention group:

data (attrition bias) 77% received intervention

6 week follow up 44.1%
20 week follow up 48.3%
Selective reportin Low risk
) p & Outcomes reported as per methodology
(reporting bias)
Other bias Low risk Recruitment bias low: Randomisation occurred at one point in time for each
phase, was carried out by a study-independent statistician from the Centre for
Trials Research and used a dynamic balancing algorithm specifically designed for
cluster randomised trials
No evidence that further residential settings were added to the trial following
randomisation.
Hattink 2015

Methods Randomised controlled trial

Participants The countries of origin were UK and the Netherlands.

142 care givers (informal or professional) were randomised to the intervention or control
group. 24 were professional care givers.

Participants who fulfilled the following criteria were recruited for the evaluation study: (1)
were sufficiently computer literate to utilize the STAR website and (2) were currently an
informal caregiver for someone with dementia living in the community, or a volunteer
working with people with dementia with direct contact with community-dwelling people
with dementia, or a professional caregiver for people with dementia with direct contact
with community-dwelling people with dementia.

Interventions STAR training portal, a Web-based portal consisting of 8 modules, 2 of which had a basic
level and 6 additional modules at intermediate and advanced levels about dementia care.
In addition, users had access to online peer and expert communities for support and
information exchange.

Up to 4 months to complete on-line training modules at participants own pace.
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Outcomes The Interpersonal Reactivity Index (IRI) was used to measure empathy pre and post
intervention (empathy was measured as a secondary outcome) with changes to knowledge
about dementia and attitudes to it being primary outcomes.

|Notes ||

Risk of bias table
. Authors' .

Bias . Support for judgement

judgement

Random sequence ||Low risk

generation “Randomization software was used to classify participants into either the experimental

(selection bias) or control group.”

Allocation Low risk " L . . . . .

Randomization software was used to classify participants into either the experimental

e or control group"

(selection bias) group

Blinding of High risk “Participants in the experimental group received a link to the STAR registration”

participants and

personnel “People in the control group were informed that they were assigned to the group that

(performance bias) could follow the course free of charge after post-test measurements 4 months later.”

Blinding of outcome |[High risk

assessment Self-rated instrument used to measure empathy

(detection bias)

Incomplete outcome|[High risk “During the pilot, 59 participants dropped out. The total response at post-test was

data (attrition bias) 61%. Reasons for dropouts in the Netherlands (n=29) were no time (n=4) or unknown

(n=25; no response to repeated emails of researchers to remind them of filling in the
guestionnaires). Reasons for dropouts in the United Kingdom (n=30) were no time
(n=1), no computer at home (n=1), or unknown (n=28; no response to repeated
requests by researchers to fill in the questionnaires).”

Selective reportin Low risk

) p & Outcomes reported as per methodology

(reporting bias)

|Other bias ||Low risk ||No other bias detected

Larti 2018

Methods Comparative study with random allocation to control and intervention groups.

Participants The country of origin was Iran
82 operating room nursing students were randomised to either the intervention or control
group.

Inclusion criteria: second-semester or higher students who had entered the stage of clinical
practice, had experience with communicating with patients, had not been diagnosed with
any psychological conditions, and had no history of participation in communication or
patient empathy workshops

The exclusion criteria included incomplete responses to questionnaires, absence at any of
the training sessions, and withdrawal from continuation of the study.

Interventions Training programme for empathetic communication with patients in the operating room,
mainly during the perioperative phase, using role-playing technique. The training was
delivered face-to-face by the researchers with assistance from psychologists specialising in
running empathy workshops. The duration of training was 12 hours delivered in 3 x 4 hour
sessions with weekly sessions over 3 weeks.

Outcomes The purpose of this study was to investigate the effects of a role-playing training program
for empathetic communication with patients on the empathy scores of operating room
nursing students. The JSE-HPS was used to measure self-rated empathy pre and one month
post intervention.

Notes ||
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Risk of bias table
Authors'

Bias i Support for judgement

judgement PP Jude

Random sequence Low risk “A number was then randomly assigned to each of the students, and the numbers

generation (selection were poured into a bowl. The first paper drawn out of the bowl was for the

bias) experimental group, the second paper was for the control group, and this

procedure was continued to select students from all years of study”

Allocation concealment |[Low risk “A number was then randomly assigned to each of the students, and the numbers

(selection bias) were poured into a bowl. The first paper drawn out of the bowl was for the

experimental group, the second paper was for the control group, and this
procedure was continued to select students from all years of study”

Blinding of participants ||High risk

and personnel “The objectives of the training program were then explained”

(performance bias)

Blinding of outcome High risk

assessment (detection Self-assessment so no blinding of outcome assessor

bias)

Incomplete outcome Low risk

P L ) Low attrition rate (6%)
data (attrition bias)

Selective reportin Low risk

: p & No other bias detected
(reporting bias)
|Other bias ||Unc|ear risk ”
Lobchuck 2018

Methods Two centre randomised controlled pilot study

Participants The country of origin was Canada
25 nursing students were allocated to the intervention group and 19 to the control group.
Students at: (a) the end of the second year or in the third year of a three-year accelerated
baccalaureate program at the college or (b) the end of the second year or in the third or
fourth year of a four-year baccalaureate program at the university were included.

No exclusion criteria listed.

Interventions Heart Health Whispering intervention was delivered as a novel person-cantered approach
for counselling and health promotion. The training programme on perspective taking
involved 4 phases. Phase 1 — individual teaching on perspective taking followed by 2 week
period and instructions to practice skills. Phase 2 10 minute videoed conversation with
actor. Phase 3, researcher and actor watch video and ‘video-tag’ thoughts and feelings
actor remembered having experienced, shared, displayed etc. Phase 4 exit interviews

Outcomes Empathy post intervention was assessed using the CARE scale completed by observer
An adapted version of the CARE scale was also completed by the participant to capture
their inference of the actors response to his or her clinical empathy.

|Notes ||

Risk of bias table
Authors'
Bias i Support for judgement
judgement PP Jude
Random sequence generation Low risk “The Research Assistant (RA) conducted a computerized

(selection bias)

randomization process to assign students to Group | (n=24) or Group
Pl (n=18)"

bias)

Allocation concealment (selection ||Unclear risk

Not reported

Blinding of participants and
personnel (performance bias)

High risk “Due to practical reasons, students, the interventionist (JL), and

interviewers (ML and LH) were not blinded”
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Blinding of outcome assessment ||Unclear risk Mixed

(detection bias) High — self reported measure of empathy (JSE)

Low — observer reported - actor was blinded to group assignment.

Incompletg outcome data Low risk Low attrition rate 5%

(attrition bias)

Selecti rti ti Uncl isk

b(ieai)c I et (et neearrs Outcomes reported as per methodology

|Other bias ||Unc|ear risk ”Baseline demographic differences not reported

Lor 2014

Methods Randomised controlled trial

Participants The country of origin was USA
40 student pharmacists were randomised to either the intervention or the control group.
Students with pre-existing medical conditions were asked not to participate, and students
with any self-reported medical conditions were automatically excluded.

Interventions A 3 day simulation with each day including a designed activity with loss of the dominant
hand usage, vision and speech. Simulations were followed by small group discussions
regarding the daily activity, which covered its purpose, their feelings about the activity,
items they learned, key take-away points, and how the items would affect their practice as
future health care providers. This was followed by a large group discussion

Outcomes The purpose of this study was to determine the immediate and sustained impact of a
single, 3-day empathy intervention on empathy levels among students. The JSE-HPS was
used to measure self-reported empathy at baseline, 7 days post-intervention and 90 days
post-intervention.

|Notes ||

Risk of bias table
. Authors' .

Bias hEkEm Support for judgement

Random sequence Unclear risk ||“Forty student pharmacists who volunteered and provided informed consent

generation (selection were then randomly assigned to either the intervention or control group”

bias)

No information provided on random sequence generation
Allocation concealment |[|Unclear risk ||"Subjects were randomized to an intervention group (n520) or control group
(selection bias) (n520) and completed the JSE-HPS at baseline, 7 days postintervention, and 90
days postintervention."
No information provided on allocation of students

Blinding of participants ||High risk “The purpose of this study was to determine the immediate and sustained impact

and personnel of a single, 3-day empathy intervention on empathy levels among students and to

(performance bias) address the lack of a control group by using a randomized, non-blinded, quasi-

controlled design”

Blinding of outcome High risk “The Jefferson Scale of Empathy-Health Profession Students version (JSE-HPS)

assessment (detection was administered to the intervention and control groups at baseline, 7 days

bias) following the intervention (as post-test 1), and 90 days following the intervention

(as post-test 2).”
Incomplete outcome Low risk - — )
o . No attrition from randomisation to reporting
data (attrition bias)
Selecti rti L isk
elec |\{e repo ne owris Outcomes reported as per methodology
(reporting bias)
|Other bias ||Low risk ||No other bias detected
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LoSasso 2017
Methods Randomised controlled trial
Participants The country of origin was USA.
70 medical students were randomised to either the intervention or control groups.
Third-year students were eligible to participate in the study while on their regularly
scheduled six-week paediatric clerkship if their outpatient assignment was at a site using
the Epic EMR system
Interventions Training session on EMR (electronic medical records) specific communication skills,
including discussion of EMR use, the SALTED (set-up, ask, listen, type, exceptions,
documentation) mnemonic and technique and role-play.
Outcomes Empathy was measured pre and post intervention using the self-rated JSE questionnaire. In
addition an observer rating of empathy was taken using the JSPPPE (Jefferson Scale of
Patient Perception of Physician Empathy).
|Notes ||No funding source reported.
Risk of bias table
Authors'
Bias i Support for judgement
: judgement upp Jude
Random sequence generation ||Unclear risk  ||“Participants in each six-week clerkship block were randomly assigned to
(selection bias) the intervention group (n = 38) or to the control group (n = 32).”
Not stated how randomisation occurred
Allocation concealment Unclear risk ) ) .
A ) Details on allocation process not given
(selection bias)
Blinding of participants and High risk “In consenting for the study, students in both groups were made aware
personnel (performance bias) that the study examined how the training may improve empathy, which
could have led to some bias.”
Blinding of outcome Unclear risk ||The SP and faculty raters” were blinded to whether students were in the
assessment (detection bias) intervention or control group —and completed the observer-rated scale
JSPPPE (low risk)
Self-reported scale JSE outcome assessors not blinded (high risk)
Incomplete outcome data Low risk - — .
o ) No attrition from randomisation to analysis
(attrition bias)
Selecti rti ti L isk
b(ieai)c i et (fiapratiding Lo s Outcomes reported as per methodology
|Other bias ||Low risk ||No other bias detected
Mueller 2018
Methods Randomised controlled trial.
Participants The country of origin was USA.
19 physical therapy students were randomised to the intervention group and 18 to the
control group (which was a 'delayed' intervention group).
All students entering the third year were approached. No exclusion criteria listed.
Interventions On-line Called to Care curriculum used to improve patient outcomes through the
development of optimal physical therapist behaviours. (employs film clips, quidded
questions, research articles and other readings to promote the clinical application of
educational concepts. Participants post and respond via a discussion board for each of the
11 modules.
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|Outcomes ||The JSE-HP was used to measure a change in empathy pre and post intervention.

|Notes ||
Risk of bias table
. Authors' .

Bias e — Support for judgement

Random sequence Low risk

generation (selection “Participants were randomly assigned (via a blinded shuffle of cards) to an

bias) immediate intervention group or a delayed intervention group.”

Allocation concealment ||Low risk “Participants were randomly assigned (via a blinded shuffle of cards) to an

(selection bias) immediate intervention group or a delayed intervention group. The deck

included only the numbered cards (to ensure an event 50/50 split) and group
assignment based on events or odds).”

Blinding of participants |[High risk An orientation to the Called to Care curriculum was provided to all participants at

and personnel the end of the spring 2015 semester. The participants were informed of their

(performance bias) designation into the immediate or delayed intervention group.

Blinding of outcome High risk

assessment (detection Self- reported scale

bias)

Incomplete outcome Low risk Of the 37 participants 1 withdraw due to pregnancy-related delay in her

data (attrition bias) internship (2.7%)

Selecti rti L isk

elec |\{e repo ne owris Outcomes reported as per methodology
(reporting bias)
|Other bias ||High risk ||No other bias detected
Reiss 2012

Methods Randomised controlled trial

Participants The country of origin was USA.

54 residents and fellows were randomised to the intervention group and 45 to the control
group.

Residents and fellows were eligible if they (1) were currently in training, (2) were available
to attend all three training modules, and (3) had clinical interactions with adult outpatients
or inpatients able to complete physician rating surveys.

Trainees on clinical rotations outside MEEI or MGH were excluded.

Trainees on night float, paediatrics, ICU or research rotations were excluded unless they
had a clinic with adult patients.

Interventions Empathy and relational skills training protocol developed by first author and previously
tested in a pilot study. Aims of training (1) scientific foundation of empathy, (2) increase
awareness of physiology of emotions, (3) improve skills in decoding facial expressions of
emotion, (4) teach empathic responses.

Training was delivered any a trained physician in both the inpatient and outpatient setting.
The duration of intervention was 4 hours and was delivered in 60 minute modules spaced
over 4 weeks.

Outcomes Change in empathy was assessed by patients using the CARE measure as the primary
outcome. As secondary outcomes the following was measured: Physician skill at decoding
facial expression (The Ekman Facial Decoding Test). Self-rated physician attitude about
empathy (JSPSE, validated scale). Self-rated general empathic responsiveness in personal
life (The Balanced Emotional Empathy Scale, BEES)

|Notes ||

Risk of bias table
. Authors' .
Bias e — Support for judgement
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Random S el generation |/Low risk “Group assignment was determined by a computer-generated random

(selection bias) number sequence”

Allocation concealment Low risk “Participating physicians were randomly assigned in a 1:1 allocation ratio

(selection bias) to either the training intervention or to standard residency or fellowship
training”

Blinding of participants and High risk "Participating physicians were randomly assigned in a 1:1 allocation ratio

personnel (performance bias) to either the training intervention or to standard residency or fellowship
training."
"The training was comprised of three 60-minute modules spaced over 4
weeks"

Blinding of outcome Unclear risk  ||“Patients were blind to physician randomization, and physicians were

assessment (detection bias) blinded to which patients completed the surveys”
“The primary outcome measure was change in empathetic and relational
skills as assessed by patients blinded to physician randomization”
Secondary outcomes — self rated scales of empathy so unable to blind
outcome assessor

Incomplete outcome data Low risk Overall attrition rate 7.5% (4 participants lost in control group, 1

(attrition bias) participant lost in intervention group).

Selective reporting (reportin Low risk ) .

bias) P g (rep J Primary and secondary outcomes reported as stated in methods.

|Other bias ||Low risk ||No other bias detected

Shapiro 1998

Methods

Matched randomised experiment with wait-list controls.

Participants

78 premedical and medical students were randomised to either the intervention or control
groups.

Inclusion criteria: first- and second-year medical students, the premedical honours society,
and the Fostering and Achieving Cultural Equity and Sensitivity (FACES) premedical student
group.

Only those students willing to be randomly assigned to either the intervention or control
group were included in the study.

Interventions

Elective module in Stress Reduction and Relaxation. The core of the program focused on
training the students in mindfulness. Participants received training in: “Sitting Meditation”,
“Body Scan” and “Hatha Yoga”. Emphasis on mindful breathing, “lovingkindness” and
“forgiveness”. In addition, students participated in experiential exercises designed to
cultivate mindful listening skills and empathy.

The training was delivered via a mixture of didactic teaching and small group sessions. The
duration was approximately 18 hours delivered in 2.5 hour weekly sessions over 8 weeks.

Outcomes

Empathy was measured using an adapted version (half of the original version of 84 items)
of The Empathy Construct Rating Scale (ECRS).

|Notes

||No funding source reported

Risk of bias table

Bias

Authors'
judgement

Support for judgement

Random sequence
generation (selection
bias)

Unclear risk

“The design was a matched randomized experiment in which participants were
assigned to a 7-week mindfulness-based intervention or a wait-list control group.”
Random sequence generation not reported
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Allocation concealment|{Unclear risk ) .
. ) Details of allocation concealment not stated
(selection bias)
Blinding of participants ||High risk ) ) ) . . -
and efsongel P g “The design was a matched randomized experiment in which participants were
P . assigned to a 7-week mindfulness-based intervention or a wait-list control group”
(performance bias)
Blinding of outcome Unclearrisk ||, ) . ) .
B all assessment measures were self-report psychological questionnaires which are
assessment (detection L o o,
bias) intrinsically limited and open to response bias.
Incomplete outcome  |[Low risk “One student did not complete the intervention due to severe medical problems
data (attrition bias) for which she was hospitalized. Four of the participants in the control group did not
complete the post-measures. The final count of participants was 73, consisting of
32 males and 41 females, 35 premedical students and 38 medical students.”
Selective reportin High risk ) ”
) p & & “Outcomes reported as a cohort in general.
(reporting bias)
|Other bias ||Low risk ||No other bias detected

Sripada 2010

Methods Pilot randomised controlled trial
Participants The country of origin was USA.
12 psychiatry residents were randomised to either the intervention or control group.
All second- through fourth-year psychiatry residents treating out-patients at the University
of lllinois College of Medicine during the academic years 2002—-2005 were eligible to
participate in this study.
Patients were eligible if they were between the ages of 18 and 65, were in treatment for an
Axis | psychiatric disorder, had no intellectual disability, and were not suicidal or psychotic.
Interventions A feedback intervention designed to increase therapist empathic understanding and
improve patient outcomes in psychotherapy was delivered.
The feedback intervention condition involved completing the empathy measure along with
other measures, and engaging in the feedback intervention which involved: At the end of
each therapy session, patients and therapists recorded their views of the patient’s GAF and
predicted the GAF ratings of the other. In the intervention condition, at the beginning of
the next session, therapists and patients exchanged ratings from the preceding session,
providing an opportunity to discuss their respective views.
The average number of sessions completed by each therapist—patient pair was 14.1
The average duration of patient participation in the study was 13.75 (£7.0) sessions or
183.87 (£ 111.1) days. The average duration of therapist participation was 195.8 (+ 117.4)
days.
Outcomes The Barrett-Lennard Relationship Inventory - 6-item scale designed to assess patients’
ratings of therapist empathy as well as therapists’ self-ratings of empathy.
|Notes ||
Risk of bias table
Authors'
Bias i Support for judgement
: judgement upp Jude
Random e Unclear risk | |“patient-therapist pairs were randomly assigned by the first author to the
ggneratlon (selection intervention or control group by flipping a coin.” However how therapists were
bias) assigned to intervention or control not reported.
Allocation concealment ||Unclear risk . ) ) )
) ) Allocation to intervention/control not descried
(selection bias)
Blindi f participant High risk
Inding of participants Ign rs "Patients were blind to intervention condition, but therapists were not, as they
and personnel L . o
. administered the intervention".
(performance bias)
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(reporting bias)

Blinding of outcome Unclear risk [[“A more methodological limitation of this study is the potential for

assessment (detection contamination that existed because a single therapist treated five patients, three

bias) of whom were assigned to control, and two of whom were assigned to
intervention.”

Incomplete outcome Low risk Methodology states: “Additionally, at the end of the 1st, 5th, 10th, 15th, and

data (attrition bias) 20th sessions, patient and therapist subjects in both groups completed their
respective forms of the BLRI (Barrett-Lennard, 1976). Only patient scores
reported in results”

Selective reporting High risk

Data not explicitly reported for each group

|Other bias ||Unc|ear risk ||difference in baseline demographics of therapists and patients not reported
Sterkenburg 2018
Methods Parallel randomised controlled trial
Participants The country of origin was the Netherlands.
111 care workers were randomised to the intervention group and 113 to the control group.
Inclusion: Care workers working with people with disabilities
Interventions Playing a computer-based serious game “The World of EMPA”, aimed at enhancing
empathy towards people with disabilities. The game illustrates characters with several
types of disability, with six levels in which players have to respond to multiple-choice
questions.
The intervention was delivered online and took 20 minutes to complete. It was a one-off
intervention.
Outcomes The Empathy Quotient (EQ) short version self-rating questionnaire was administered to
assess changes in empathy at baseline and immediately following the intervention.
|Notes ||Funding source not stated.
Risk of bias table
. Authors' .
Bias . Support for judgement
judgement
Random sequence Low risk “Upon completion of the pre-test phase, participants were automatically
generation (selection bias) randomized via a computerized random assignment to one of the two
conditions, based on the Mersenne Twister pseudorandom number generator
(PRNG)”
Allocation concealment Low risk “The automatic computer-based randomization was implemented in the
(selection bias) programming script of the experiment, resulting in the concealed allocation of
the participants into one of the two intervention arms”
Blinding of participants Low risk . -
and efsonsel P “The participants were also unaware whether the condition they were
P . allocated to was the experimental or control condition”
(performance bias)
Blinding of outcome Low risk ) . .
: B “The researcher was blind to condition once participants started the computer
assessment (detection rogram’”
bias) prog '
Incomplete outcome data ||Low risk a total of 224 care workers working with people with disabilities were recruited,
(attrition bias) and 223 completed the study
Selective reportin Low risk
) p & Outcomes reported as per methodology
(reporting bias)
|Other bias ||Low risk ||No other bias detected
Tulsky 2011
Methods Parallel randomised controlled trial
Participants ||The country of origin was USA.
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24 medical, gynaecological and radiation oncologists were randomised to the intervention
group and 24 to the control group.
Inclusion and exclusion criteria were not stated.

Interventions A communication lecture (1 hour) was delivered to all intervention and control students.
An interactive CD-ROM about responding to patients’ negative emotions was then given to
intervention participants. The CD-ROM included tailored feedback on the oncologists own
recorded conversations.

Participants had up to one month to view the CD-ROM.

Outcomes Empathic statements - Post-intervention audio recordings were used to identify the
number of empathic statements and responses to patients’” expressions of negative
emotion.

Perceived empathy - 10 Likert scale items was used to assess perceived oncologist empathy
(as assessed by patient)
|Notes ||
Risk of bias table
. Authors' .
Bias . Support for judgement
judgement

Random sequence Low risk

tg;gn(;ration (selection “The oncologists were then randomly assigned by using the minimization method”

ias

Allocation concealment||Low risk “The oncologists were stratified by balanced randomization in a 1:1 ratio by site

(selection bias) (Durham or Pittsburgh), sex (men or women), and specialty (medical oncology, solid

and liquid tumours; medical oncology, solid tumours only; malignant haematology,
liquid tumours only; gynaecologic oncology; or radiation oncology).”

Blinding of participants ||High risk “All of the oncologists viewed a 1-hour lecture on communication skills delivered by

and personnel one of the investigators. In addition, oncologists in the intervention group received

(performance bias) a CD-ROM training program on communication skills that was tailored with

exemplars from their own audio-recorded clinic visits.”

Blinding of outcome Low risk

assessment (detection “Two independent, blinded coders were trained over 6 weeks”

bias)

Incomplete outcome  ||Low risk - — .

o ) No attrition from randomisation to analysis
data (attrition bias)

Selective reportin Low risk

) p & Outcomes reported as per methodology
(reporting bias)
|Other bias ||Low risk ||No other bias detected
Vaghee 2018

Methods Cluster randomised controlled trial

Participants The country of origin was Iran.

Nursing faculties training mental health clerkship in Ibne-Sina psychiatric hospital were
invited to attend in the study, and accordingly, 12 faculties accepted the invitation, and 4
faculties were randomly selected.

127 nursing students were randomised to one of three groups: two intervention groups or
a control group.

Inclusion criteria were no work experience in psychiatric wards, no psychological disorders,
and no mental illness in their first and second degree relatives. Exclusion criteria were
reluctance to continue the study, absence of the post-test, and being absent or lack of
participation in 1 or more intervention sessions.

Interventions The two intervention groups were:

Contact based education: In contact-based education, 3 patients with improved disorders
who were working daily for 4 hours as a connector between different wards of the hospital
were selected. They had schizophrenia, bipolar type |, and major depression. The patients
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were asked to talk about their experiences and personal life with students

Acceptance and commitment education: According to Steven Hayse protocol (1986), ACT
with the content of mental illnesses stigma was held as a workshop by one master of
clinical psychology and 2 masters of psychiatric nursing,

Outcomes The study aimed at comparing the effects of contact-based education and commitment
and acceptance-based training on empathy toward mental ilinesses among nursing
students. The JSE was used as a self-rating measure of empathy pre and post intervention.

|Notes ||

Risk of bias table
Authors'

Bias i Support for judgement

judgement PP Jude

Random sequence
generation (selection
bias)

Unclear risk |[“Two groups of male and female students were randomly selected (according to

clerkship division group) from each university by quota sampling based on gender
distribution. Finally, each group was separately divided into 3 groups of contact-
based education, ACT, and control.”

No details on random sequence generation

(reporting bias)

Allocation concealment ||Unclear risk ) .
) ) No details on allocation concealment reported
(selection bias)
Blinding of participants ||High risk ) ) ) . .
gotp P & “The patients were asked to talk about their experiences and personal life with
and personnel "
) students
(performance bias)
Blinding of outcome High risk
assessment (detection Self-reported outcome measures
bias)
Incomplete outcome Low risk .
P o ) Low attrition rate (12.5%)
data (attrition bias)
Selective reporting High risk

Outcomes are not clearly stated in methodology

Other bias

Unclear risk |[Recruitment bias: Random cluster and quota sampling methods were used.

Nursing faculties training mental health clerkship in Ibne-Sina psychiatric hospital
were invited to attend in the study, and accordingly, 12 faculties accepted the
invitation, and 4 faculties were randomly selected.

Wolf 1987

Methods

Randomised controlled trial

Participants

The county of origin was Canada

65 medical students were randomised to the intervention group and 69 to the control
group.

Part of course was conducted in community nursing homes, so not all students could be
scheduled to participate in it at the same time. Therefore, some of the students
participated in the main part of the study. The remaining (excluded) students participated
in the course after the study was completed.

Interventions

Programme in medical interviewing and history taking that integrates humanistic principles
and medical content. The course is designed to use community resources and maximise
efficient use of faculty members’ time. Consists of set of large group lectures and then
small group teaching sessions which included discussing strategies for responding
empathically to patients.

The teaching was delivered in small group sessions by social workers and educational
psychologists. It consisted of 3 x 4 hour sessions and was delivered weekly.

Outcomes

The Medical Communication Index (MCI) served as the dependent variable to measure the
students’ responses to patients’ emotional concerns

The Helping relationship Inventory (HRI) served to measure the dependent variable to
measure the students’ preferences for responses that expressed empathy or
understanding.
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||Notes ||No funding source stated ||
Risk of bias table
. Authors' .
Bias . Support for judgement
judgement
Random sequence Unclear risk ||“All students in both the intervention and control groups attended these large
generation (selection group lectures. Following this instruction, the students were randomly assigned to
bias) an intervention or control group”
Details of random sequence generation not reported
Allocation concealment ||Unclear risk ||“Part of course conducted in community nursing homes, not all students could be
(selection bias) scheduled to participate in it at the same time. Therefore, only 134 of these
students participated in the main part of the study. The remaining (excluded)
students participated in the course after the study was completed.”
Allocation concealment not reported
Blinding of participants ||High risk “The 69 students in the control group received no other instruction in
and personnel communication skills during the study. The 65 students in the intervention group
(performance bias) were divided into four smaller groups. Each group met for four weekly, three-hour
sessions.”
Blinding of outcome High risk
assessment (detection Self-rated outcome assessment
bias)
Incomplete outcome Unclear risk {24 lost to follow up (not clearly stated) on analysis of MCI). Not explicitly stated on
data (attrition bias) what number of students’ basis analysis carried out, how many lost to follow up or
reasons
Selective reportin High risk .
) p & & Outcomes not clearly stated in methodology.
(reporting bias)

|Other bias

||Unc|ear risk ||no baseline demographics reported so cannot comment on baseline differences

Wundrich 2017

generation (selection bias)

Methods Randomised controlled trial.
Participants The country of origin was Germany.
158 third year medical students were randomised to either an intervention or control
group.
No inclusion or exclusion criteria were stated.
Interventions A three week training course with focus on empathy: The empathy skills training consisted
of an introduction course on empathy and empathy skills training with simulated patients.
The duration of the intervention was 6 hours delivered over 3 weeks.
Outcomes The self-rated JSPE (student version) was used to measure empathy in addition to an
empathy-related communications skills questionnaire completed by an observer.
|Notes ||
Risk of bias table
Authors'
Bias i Support for judgement
judgement PP Jude
Random sequence Unclear risk ||“Atotal of 158 3rd year medical students at the University of Freiburg Medical

Centre were assigned into an intervention group receiving an empathy training
and a control group” Details of random sequence generation not reported

and personnel
(performance bias)

Allocation concealment Unclear risk )

. . Allocation concealment not stated
(selection bias)
Blinding of participants High risk

“The intervention group participated in an empathy skills training with
simulated patients (SPs). The control group participated in a history course.”
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Blinding of outcome
assessment (detection
bias)

Unclear risk

Experts and SPs were blinded to the students’ group membership - low risk for
observer rated outcome.
Self-rated outcome high risk

(attrition bias)

Incomplete outcome data |[Unclear risk

Number analysed not reported. Missing data not reported

Selective reportin High risk -

) p & & Number analysed not reported. Missing data not reported

(reporting bias)

Other bias Unclear risk ||no baseline demographics reported so cannot comment on baseline

differences
Yang 2018

Methods Cluster randomised controlled trial

Participants The country of origin was China.

59 'grade 3' nursing students each were randomised to two intervention arms and 59 to a
control arm of the study.

Exclusion criteria: students who were taking doctor—patient communication- related
courses and students who were planning to take those courses during the study.

Interventions The intervention was a narrative medicine programme. Two intervention groups: One
group received the theoretical education part of the programme and one intervention
group received both theoretical teaching and clinical experience.

The theoretical component was delivered by a teacher 'well trained in narrative medicine'.
The clinical component was delivered by teaching nurses who had been trained in narrative
medicine.

Outcomes The JSE (Chinese version) was administered to students at baseline and then at various
follow up points post intervention: T1: January 2015 (pre-intervention), T2: July 2015 (post-
step 1 intervention) T3: January 2016 (post-step 2 intervention), T4: July 2016 (0.5 years
after the intervention), T5: January 2017 (1 year after the intervention), and T6: July 2017
(1.5 years after the intervention).

|Notes ||

Risk of bias table
. Authors' .

Bias . Support for judgement

judgement

Random sequence generation |[Unclear risk ||Random sequence generation not stated.

(selection bias) “the six classes were randomly divided into three groups”

Allocation concealment Unclear risk  [|“Of the sixteen classes, six (30 students per class) were randomly selected

(selection bias) to participate in

this study.”
“Taking each class as a unit, the six classes were randomly divided into
three groups: one observation group (Group 1) and two experimental
groups (Groups 2 and 3).”
Method of allocation not stated.
Blinding of participants and High risk - -
gotp P ) & No blinding of participants or personnel
personnel (performance bias)
Blinding of outcome High risk .
= . ) € Outcome assessors were not blinded.

assessment (detection bias)

Incomplete outcome data Low risk 5 participants from intervention groups and 7 controls lost to follow up.

(attrition bias) Attrition 6.6%
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1
2
3 Selective reporting (reporting ||Low risk
4 bias) Outcomes reported as stated in methods.
5
6 Other bias Unclear risk  ||Recruitment bias:
7 Method of randomisation not described “six [classes] were randomly
8 selected”
According to methodology, no participants were recruited after the
?O clusters had been randomised.
11
12
13 eTable 4 Empathy effect summary of findings
14
15 S f findings:
16 ummary of findings:
17 - .
18 Empathy training compared to Control for Healthcare students and professionals
19 Patient or population: Healthcare students and professionals
20 Setting: University, primary care settings, secondary care settings
21 Intervention: Empathy training
22 Comparison: Control
23 Anticipated absolute effects
0,
24 (65% CI) : Ne of Certainty of the
25 Outcomes Risk with Risk with Reégtsl\;/e gT;ect participants evidence Comments
26 sk wi —— 0 (studies) (GRADE)
Control Empathy
27 training
28
29 SMD 0.52 SD - .
30 empathy more ) 2024 o000 Empathy training may increase
(0.36 more to (22 RCTs) LOW ab empathy.
31 0.67 more)
32
33 *The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of
34 the intervention (and its 95% Cl).
35 Cl: Confidence interval, SMD: Standardised mean difference
36
37 GRADE Working Group grades of evidence
38 High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
39 possibility that it is substantially different

40 Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

42 Footnotes

43 a High risk of bias suspected in 11 studies (with a high or unclear risk of bias for sequence generation and
44 allocation concealment)

45 b There was variation across all studies with type of intervention and population studied
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eFigure 1. Risk of bias assessment
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eFigure 2. Meta-analysis of sub-groups according to type of intervention

Std. Mean Difference Std. Mean Difference
Study or Subgroup  Weight 1V, Random, 95% CI IV, Random, 95% CI
4.1.1C ication skills traini
Alhassan 2019 7.5%  0.19 [-0.11, 0.49] T
Daniels 1998 4.8% 0.88 [0.31, 1.44]
Foster 2016 4.5% 0.88 [0.27, 1.49] _—
Larti 2018 5.3% 1.44 [0.93, 1.94] e
LoSasso 2017 5.7%  0.17 [-0.30, 0.64] o
Tulsky 2011 4.7%  0.36[-0.21, 0.94] T
Wolf 1987 6.9% 0.99 [0.63, 1.34] —
Subtotal (95% CI) 39.4% 0.69 [0.32, 1.06] -

Heterogenehty: Taw® = 0.19; ChP = 27.64, df = & (P = 0.0001); ¥ = 78X
Test for overall effect: Z = 3.62 (P = 0.0003)

4.1.2 Perspective taking training

Arthur 2017 4.6% -0.02[-0.60,0.57] —
Lobchuck 2018 4.3%  0.60 [0.02, 1.23] —
Lor 2014 4.1% 0.84 [0.19, 1.49] E—
Vaghee 2018 5.5% 0.94 [0.46, 1.43] —_—
Subtotal (95% CI) 18.6% 0.60 [0.17, 1.04] B
Heterogenehy: Tau? = 0.11; ChP = §.66, df = 3 (P = 0.0B); P = 55%

Test for overall effect: Z = 2.72 (P = 0.007)

4.1.3 Mixed educational programmes

Blalr Irvine 2012 7.5% 0.33 [0.03, 0.63] —
Hastings 2018 6.6%  0.35[-0.03,0.74] —
Hattink 2015 2.9% 0.92 [0.08, 1.78]

Mueller 2018 4.0% 048 [-0.19, 1.14] -+
Subtotal (95% CI) 21.0% 0.39 [0.18, 0.61] L 2
Heterogenelty: Tau? = 0.00; ChE = 1.72, df = 3 (P = 0.63); F = 0%

Test for overall effect: Z = 3.55 (P = 0.0004)

4.1.4 Empathy skills training

Gholamzadeh 2018 5.2% 0.93 [0.41, 1.48] E—
Relss 2012 6.4%  0.31[-0.09,0.71] T—
Subtotal (95% CI) 11.6% 0.60 [-0.02, 1.21] e =
Heterogenehty: Tau® = 0.14; Ch = 3.50, df = 1 (P = 0.06); F = 71X

Test for overall effect: Z = 1.91 (P = 0.06)

4.1.5 Arts and humanities based training

Collins 2017 2.9%  0.24 [-0.62, 1.10] N B
Yang 2018 6.5% 0.41 [0.02, 0.80] P
Subtotal (95% CI) 9.4% 0.38 [0.03, 0.73] S
Heterogeneity: Tau® = 0.00; ChP = 0.11, df = 1 (P = 0.73); F = 0X

Test for overall effect Z = 2.10 (P = 0.04)

Total (95% CI) 100.0% 0.57 [0.40, 0.75] L 2
Heterogenehy: Tau® = 0.08; ChE = 43.39, df = 18 (P = 0.0007); F = 59% -;2 t g i 2

Test for overall effect: Z = 6.47 (P < 0.00001)
Test for subgroup differences: ChE = 2.60, df = 4 (P = 0.63), F = 0X

Favours [control] Favours [experimental]

eFigure 3. Meta-analysis of subgroups according to duration of intervention
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Std. Mean Difference
Study or Subgroup Weight IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

6.1.1 Short-term

Collins 2017 2.6% 0.24 [-0.62, 1.10]
Hastings 2018 6.0x  0.35[-0.03,0.74]
Lobchuck 2018 3.0% 0.60 [-0.02, 1.23]
LoSasso 2017 5.2% 0.17 [-0.30, 0.64]
Sterkenburg 2018 7.2% 0.32 [0.08, 0.59]
Vaghee 2018 5.0% 0.94 [0.46, 1.43]
Subtotal (95% CI) 30.0% 0.42 [0.21, 0.63]

Heterogenelty: Tau® = 0.02; Chi® = 6.59, df = 5 (P = 0.25); F = 24%
Test for overall effect: Z = 3.92 (P < 0.0001}

6.1.2 Medium-term

Alhassan 2019 6.8% 0.19 [-0.11, 0.49]
Arthur 2017 4.2% -0.02 [-0.60, 0.57]
Blalr Irvine 2012 6.8% 0.33 [0.03, 0.63]
Buffel Du Vaure 2017 7.5%  0.08 [-0.15,0.31]
Gholamzadeh 2018 4.7% 0.93 [0.41, 1.486]
Lartl 2018 4.9% 1.44 [0.93, 1.04]
Muelier 2018 3.7% 0.48 [-0.19, 1.14]
Relss 2012 5.0% 0.31 [-0.09, 0.71]
Wolf 1987 6.2% 0.99 [0.63, 1.34]
Subtotal (95% CI) 50.8% 0.51 [0.21, 0.80]

Heterogenelty: Tau® = 0.16; ChE = 42.36, df = B (P < 0.00001); F = B1X
Test for overall effect: Z = 3.37 (P = 0.0007)

6.1.3 Long-term

Daniels 1998 4.4% 0.88 [0.31, 1.44]
Lor 2014 3.8% 0.81 [0.18§, 1.4§]
Shapiro 1998 5.1% 0.47 [-0.01, 0.95]
Yang 2018 5.0% 0.41 [0.02, 0.80]
Subtotal (95% CI) 19.2% 0.57 [0.32, 0.82]

Heterogenelty: Taw® = 0.00; ChE = 2.48, df = 3 (P = 0.4B); F = 0X
Test for overall effect: Z = 4.54 (P < 0.00001)

Total (95% CI) 100.0% 0.50 [0.33, 0.67]

T i
QHH ’\ |

<>

L 2

Heterogenelty: Tau® = 0.08; ChE = 53.08, df = 1B (P < 0.0001); ¥ = 66%
Test for overall effect: Z = 5.85 (P < 0.00001)
Test for subgroup differences: ChE = 0.83, df = 2 (P = .66}, F = 0%

-2

Favours [control] Favours [experimental]

] ¢ i 3

eFigure 4 Meta-analysis of subgroups according to participant population

Std. Mean Difference
Study or Subgroup Weight IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

7.1.1 Student population

Alhassan 2019 6.4% 0.19 [-0.11, 0.49]
Buffel Du Vaure 2017 7.1% 0.08 [-0.15, 0.31]
Collins 2017 2.5% 0.24 [-0.62, 1.10]
Dankls 1998 4.1% 0.88 [0.31, 1.44]
Foster 2016 3.8% 0.88 [0.27, 1.49]
Gholamzadeh 2018 4.4% 0.93 [0.41, 1.48]
Larti 2018 4.6% 1.44 [0.93, 1.94]
Lobchuck 2018 3.7% 0.60 [-0.02, 1.23]
Lor 2014 3.5% 0.81 [0.18, 1.46]
LoSasso 2017 4.8% 0.17 [-0.30, 0.64]
Muelier 2018 3.4% 0.48 [-0.19, 1.14]
Shapiro 1998 4.8%  0.47 [-0.01, 0.95]
Vaghee 2018 4.7% 0.90 [0.42, 1.38]
Wolf 1987 5.9% 0.99 [0.63, 1.34]
Yang 2018 5.6% 0.41 [0.02, 0.80]
Subtotal (95% CI) 69.3% 0.62 [0.39, 0.84]

Heterogenelty: Tau® = 0.13; Ch = 49.45, df = 14 (P < 0.00001); F = 72X
Test for overall effect: Z = 5.38 (P < 0.00001)

7.1.2 Professional/qualified population

Arthur 2017 4.0% -0.02 [-0.60,0.57]
Blair Irvine 2012 6.4% 0.33 [0.03, 0.63]
Hastings 2018 5.6%  0.35 [-0.03,0.74]
Hattink 2015 2.5% 0.92 [0.06, 1.78]
Relss 2012 5.5% 0.31 [-0.09, 0.71]
Sterkenburg 2018 6.8% 0.32 [0.086, 0.59]
Tulsky 2011 Not estimable
Subtotal (95% CI) 30.7% 0.32 [0.17, 0.48]

Heterogenehty: Tau® = 0.00; ChE = 318, df = 5 (P = 0.67); F = 0X
Test for overall effect: Z = 4.15 (P < 0.0001)

Total (95% CI) 100.0% 0.52 [0.36, 0.68]

Heterogenelty: Tau® = 0.08; ChE = 55.81, df = 20 (P < 0.0001); ¥ = §4%
Test for overall effect: Z = 6.36 (P < 0.00001)
Test for subgroup differences: ChEE = 4.46, df = 1 (P = 0.03), F = 77.6%
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eFigure 5 Meta-analysis of subgroups according to outcome assessor

Std. Mean Difference
Study or Subgroup Weight IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

8.1.1 Self-assessed outcome

Alhassan 2019 5.3%  0.19[-0.11, 0.49] T
Arthur 2017 3.3%  -0.02 [-0.60, 0.57] —_—
Blalr Irvine 2012 5.3% 0.33 [0.03, 0.63] —
Buffel Du Vaure 2017 5.7% 0.36 [0.13, 0.59] —_—
Collins 2017 2.1% 0.24 [-0.62, 1.10] —

Daniels 1998 3.4% 0.88 [0.31, 1.44]

Gholamzadeh 2018 3.7% 0.93 [0.41, 1.46]

Hastings 2018 4.7%  0.35[-0.03,0.74] T
Hattink 2015 2.1% 0.92 [0.08, 1.78]

Lartl 2018 3.8% 1.44 [0.93, 1.94]

Lobchuck 2018 3.1%  0.60 [-0.02, 1.23] 1

Lor 2014 3.0% 0.81 [0.18, 1.46]

LoSasso 2017 4.0%  0.17 [0.30, 0.64] 1
Muelier 2018 29% 0.48[-0.19,1.14] —

Relss 2012 4.6% 0.28 [-0.12, 0.68] T
Shapiro 1998 4.0%  0.47 [0.01, 0.95] —
Sterkenburg 2018 5.5% 0.32 [0.08, 0.59] I
Vaghee 2018 4.0% 0.94 [0.46, 1.43]

Wolf 1987 4.8% 0.99 [0.63, 1.34] -
Yang 2018 4.6% 0.41 [0.02, 0.80] —
Subtotal (95% Cl) 80.1% 0.52 [0.37, 0.68] <>
Heterogenelty: Tau® = 0.06; ChE = 44.92, df = 19 (P = 0.0007); ¥ = 58%

Test for overall effect: Z = 6.83 (P < 0.00001)

8.1.2 Observer-assessed outcome

Buffel Du Vaure 2017 5.8%  0.08 [-0.15,0.31] -T—

Foster 2016 3.0% 1.38 [0.74, 2.02]

Lobchuck 2018 3.1% -0.63 [-1.26, -0.00]

Relss 2012 46X 0.31[-0.09,0.71] -
Tulsky 2011 3.4%  0.36 [-0.21, 0.94] S
Subtotal (95% CI) 19.9% 0.28 [-0.18, 0.75] <l
Heterogenelty: Tau® = 0.22; ChE = 21.34, df = 4 (P = 0.0003); ¥ = B1%

Test for overall effect: Z = 1.19 (P = (.23}

Total (95% CI) 100.0% 0.48 [0.33, 0.63] L 2
Heterogenelty: Tau® = 0.09; ChP = 74.42, df = 24 (P < 0.00001); F = 68X _iz _'1 g i 2

Test for overall effect: Z = 6.16 (P < 0.00001)
Test for subgroup differences: ChP = 0.94, df = 1 (P = 0.33), F = 0%

Favours [control] Favours [experimental]
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1
2
3
4 . . 1

Section/topic # PRISMA-DTA Checklist Item Reported
5 on page #
s TITLE / ABSTRACT
g| Title 1 | Identify the report as a systematic review (+/- meta-analysis) of diagnostic test accuracy (DTA) studies. 1
9| Abstract 2 | Abstract: See PRISMA-DTA for abstracts. 2
1(
11 INTRODUCTION
12 Rationale 3 | Describe the rationale for the review in the context of what is already known. 3
13
14 Clinical role of index D1 | State the scientific and clinical background, including the intended use and clinical role of the index test, and if applicable,
14 test the rationale for minimally acceptable test accuracy (or minimum difference in accuracy for comparative design).
16 Objectives 4 | Provide an explicit statement of question(s) being addressed in terms of participants, index test(s), and target condition(s). | 5
1
18 METHODS
19 Protocol and 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 6
20 registration registration information including registration number.
;. Eligibility criteria 6 | Specify study characteristics (participants, setting, index test(s), reference standard(s), target condition(s), and study 6
2 design) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving
2' rationale.
25 Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional 7
24 studies) in the search and date last searched.
27 Search 8 | Present full search strategies for all electronic databases and other sources searched, including any limits used, such that 7
28 they could be repeated.
29 Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included 7
g( in the meta-analysis).
33 Data collection 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for 7
33 process obtaining and confirming data from investigators.
34 Definitions for data 11 | Provide definitions used in data extraction and classifications of target condition(s), index test(s), reference standard(s) and
33 extraction other characteristics (e.g. study design, clinical setting).
3f Risk of bias and 12 | Describe methods used for assessing risk of bias in individual studies and concerns regarding the applicability to the review | §
g{ applicability question.
39 Diagnostic accuracy 13 | State the pripcipal diagnpstic accuracy measure(s) reported (e.g. sensitivity, specificity) and state the unit of assessment
4¢ Mmeasures (e.g. per-patient, per-lesion).
41 Synthesis of results 14 | Describe methods of handling data, combining results of studies and describing variability between studies. This could 8
4] include, but is not limited to: a) handling of multiple definitions of target condition. b) handling of multiple thresholds of test
43 positivity, ¢) handling multiple index test readers, d) handling of indeterminate test results, e) grouping and comparing tests,
44 f) handling of different reference standards
45 For peer review only - http://bmj%ggg.Pcr)?jzcom/site/about/guidelines.xhtml
46

47
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PRISMA-DTA Checklist

1

2
3.
4

4 Section/topic # PRISMA-DTA Checklist Item Reported
6 on page #
7

8

9

1

1

1

Meta-analysis D2 | Report the statistical methods used for meta-analyses, if performed. 9
Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which | 9
were pre-specified.
| RESULTS

1‘: Study selection 17 | Provide numbers of studies screened, assessed for eligibility, included in the review (and included in meta-analysis, if 11

1;L applicable) with reasons for exclusions at each stage, ideally with a flow diagram.

13 Study characteristics 18 | For each included study provide citations and present key characteristics including: a) participant characteristics 12

16 (presentation, prior testing), b) clinical setting, c) study design, d) target condition definition, e) index test, f) reference

17 standard, g) sample size, h) funding sources

18 Risk of bias and 19 | Present evaluation of risk of bias and concerns regarding applicability for each study. 16

;E’ applicability

2 Results of individual 20 | For each analysis in each study (e.g. unique combination of index test, reference standard, and positivity threshold) report 16

2] studies 2x2 data (TP, FP, FN, TN) with estimates of diagnostic accuracy and confidence intervals, ideally with a forest or receiver

2‘: operator characteristic (ROC) plot.

24 Synthesis of results 21 | Describe test accuracy, including variability; if meta-analysis was done, include results and confidence intervals. 17

23 Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression; analysis of index test: 18

;e failure rates, proportion of inconclusive results, adverse events).

28 DISCUSSION

;E’ Summary of evidence 24 | Summarize the main findings including the strength of evidence. 21

31 Limitations 25 | Discuss limitations from included studies (e.g. risk of bias and concerns regarding applicability) and from the review 21

3] process (e.g. incomplete retrieval of identified research).

33 Conclusions 26 | Provide a general interpretation of the results in the context of other evidence. Discuss implications for future research and | 22

34 clinical practice (e.g. the intended use and clinical role of the index test).

3]

3¢ FUNDING

37 Funding 27 | For the systematic review, describe the sources of funding and other support and the role of the funders.

3{
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