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ABSTRACT

Objective Verbal face-to-face feedback on clinical task
performance is a fundamental component of health
professions education. Experts argue that feedback is
critical for performance improvement, but the evidence

is limited. The aim of this systematic review was to
investigate the effect of face-to-face verbal feedback from
a health professional, compared with alternative or no
feedback, on the objective workplace task performance of
another health professional.

Design Systematic review and meta-analysis.

Methods We searched the full holdings of Ovid MEDLINE,
CENTRAL, Embase, CINAHL and PsycINFO up to 1 February
2019 and searched references of included studies. Two
authors independently undertook study selection, data
extraction and quality appraisal. Studies were included if
they were randomised controlled trials investigating the
effect of feedback, in which health professionals were
randomised to individual verbal face-to-face feedback
compared with no feedback or alternative feedback

and available as full-text publications in English. The
certainty of evidence was assessed using the Grading

of Recommendations, Assessment, Development and
Evaluations approach. For feedback compared with no
feedback, outcome data from included studies were
pooled using a random effects model.

Results In total, 26 trials met the inclusion criteria,
involving 2307 participants. For the effect of verbal
face-to-face feedback on performance compared with

no feedback, when studies at high risk of bias were
excluded, eight studies involving 392 health professionals
were included in a meta-analysis: the standardised mean
difference (SMD) was 0.7 (95% Cl 0.37 to 1.03; p<0.001)
in favour of feedback. The calculated SMD prediction
interval was —0.06 to 1.46. For feedback compared with
alternative feedback, studies could not be pooled due

to substantial design and intervention heterogeneity.

All included studies were summarised, and key factors

.12 Mihiri P Weerasuria

.2 Jennifer L Keating

Strengths and limitations of this study

» This systematic review is the first to investigate
the impact of face-to-face verbal feedback from a
health professional, compared with alternative or no
feedback, on the objective workplace task perfor-
mance of another health professional.

» The meta-analysis of verbal feedback compared
with no feedback is the first to provide an estimate
of the likely benefit of verbal feedback on perfor-
mance of a workplace task in the health professions.

» The quality of evidence was low, primarily due to
risk of bias in study design or conduct and publi-
cation bias.

Conclusions Verbal face-to-face feedback in the

health professions may result in a moderate to large
improvement in workplace task performance, compared
with no feedback. However, the quality of evidence was
low, primarily due to risk of bias and publication bias.
Further research is needed. In particular, we found a lack
of high-quality trials that clearly reported key components
likely to influence performance.

Trial registration number CRD42017081796.

INTRODUCTION

Health professions education is embedded
in clinical practice for both students and
qualified staff as they continue learning
and training." Face-to-face verbal feedback
focused on the performance of a clinical
task involving an educator (senior clinician
or peer) and a learner (any clinician) plays
a crucial role in workplace learning, particu-
larly within competency-based education and
programmatic assessment models.*™

Dr Christina Elizabeth Johnson: IKely to influence performance were identified including Multiple reviews on feedback in health
christina.johnson@ components within feedback interventions, instruction and professional education have been published
monashhealth.org practice opportunities. and include recommendations for
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effective practice.” Feedback can occur in various forms,
including verbal, written or automated (eg, from a simu-
lator or within an online learning module). The unique
potential benefits of face-to-face verbal feedback are the
opportunities for: (1) real-time interaction, to which the
learner and educator bring their different perspectives,
priorities and ideas to coconstruct insights and strate-
gies for improvement and (2) interpersonal connection,
through which an educator can foster a learner’s feelings
of support, self-efficacy and motivation to improve, which
are important catalysts in the learning process.® "™

There is widespread acceptance that feedback has
an important role in maximising learning and achieve-
ment.’ 1% Ende” said, ‘Without feedback, mistakes go
uncorrected, good performance is not reinforced, and
clinical competence is achieved empirically or not at all’.
However, there is little evidence to support this view that
feedback enhances health professionals’ performance.
Indeed, a recent scoping review on feedback identified
the need for systematic reviews to support evidence-based
recommendations.”

The current strongest evidence relates to two system-
atic reviews that investigated the impact of audit and
feedback. In 2006, Veloski et al® published a BEME
systematic review in which almost 75% of included studies
reported that audit and feedback could improve an indi-
vidual physician’s clinical performance, particularly when
sustained and from an authoritative source. Feedback was
defined as ‘summary information on clinical performance
over a defined time period’. They included any empir-
ical study (not just randomised controlled trials) and all
types of physicians (most were primary care physicians).
The majority of outcomes were clinical processes (such as
test ordering), and the most common data sources were
medical records and billing records (none involved direct
observation of performance).

In 2012, Ivers et al'’ updated a Cochrane review and
meta-analysis that reported an increase in compliance with
desired practice following audit and feedback, compared
with usual care. The review included various health profes-
sionals (predominantly doctors), the unit of allocation for
interventions ranged from individuals to health services
and the performance outcomes reported were clinical prac-
tice processes, such as the number or quality of prescrip-
tions or tests. The authors argued that although the median
risk difference (RD) in favour of feedback was small at 4.3%
(IQR 0.5%-16%), the 3rd quartile at 16% indicated that
audit and feedback interventions could be much more
effective. Using multivariable meta-regression, they identi-
fied that the effectiveness of audit and feedback increased
when the source was a senior colleague or supervisor (RD
11%), the format involved both written and verbal compo-
nents (RD 8%), the frequency was at least monthly (RD
7%), the aim was to reduce specific behaviour (RD 6%) and
it included both explicit measurable targets and a specific
action plan involving advice on how to improve, compared
with performance information alone (RD 5%). In addition,
two other factors were associated with a higher likelihood

of improvement: a lower baseline performance and the
type of behaviour being targeted, for example, prescribing
(possibly perceived as ‘important’ and ‘straightforward’)
had better outcomes than improving diabetes management
(more ‘complex’) or test ordering (possibly perceived as
‘less important’).

We found no systematic review that investigated the
impact of verbal face-to-face feedback on a health profes-
sional’s performance, the typical scenario in clinical
practice.

Our research question was therefore:

‘What is known about the effect of face-toface verbal
feedback from a health professional, compared with alter-
native or no feedback, on the objective performance of an
observable workplace task by another health professional?’

The primary aim of the review addressed this question.
Secondary aims were to summarise interventions and
outcomes reported in included studies.

METHODS

This review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses’ (PRISMA) statement.*” The protocol was

registered with the International Prospective Register of
Systematic Reviews (PROSPERO).

Eligibility criteria for considering studies for this review

We included randomised controlled trials in which
individual health professionals were randomised to
feedback, compared with no feedback or alternative
feedback. Reports had to be available as English full-text
publications.

We included studies in which participants were health
professional students or graduates from the disciplines of
medicine, dentistry, nursing and midwifery, allied health,
psychology, pharmacy, medical radiation practice, optom-
etry, osteopathy or chiropracty.

All studies had to include at least one intervention
involving verbal face-to-face feedback generated by a
health professional, based on the observable performance
of a workplace task performed by another health profes-
sional. A broad definition of feedback was permitted with
a minimum requirement that it included information
regarding learner performance. Studies were excluded if
feedback was predetermined or provided only by a simu-
lated patient or machine. Audit and feedback studies,
where feedback was based on aggregated quality perfor-
mance indicators (such as numbers of tests ordered or
degree of compliance with quality practice standards)
were excluded, as this was deemed to be distinctly
different from a workplace task, such as suturing, that
could be observed, objectively assessed and targeted for
improvement with feedback. Two comparisons were eval-
uated: (1) verbal face-to-face feedback compared with no
feedback and (2) verbal face-to-face feedback compared
with alternative feedback.

Performance following feedback interventions had to
be objectively assessed. To isolate the effects of feedback,
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Full-text articles excluded:
(n=102)

Eligibility

Full-text articles assessed
for eligibility
(n=128)

8 No English full text
10 Audit and feedback using
aggregated quality performance
indicators

A

26 Not RCT with individual
participants randomised to feedback
or no/alternative feedback

Studies included in
qualitative synthesis
(n=26)

5 Participants not specified health
professionals
38 No individual face-to-face verbal
feedback generated by a health

Included

l

professional based on a participant’s
performance to that individual

Studies included in
quantitative synthesis
(meta-analysis)
(n=11)

4 Performance being evaluated is not
an observable workplace skill of the
participant
8 No objective evaluation of
performance following feedback

Figure 1

3 Required outcome data not
available

PRISMA flow diagram for systematic review of verbal face-to-face feedback compared with no or alternative

feedback. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; RCT, randomised controlled trial.

other conditions had to be comparable for both groups.
Studies were excluded if the report did not include point
estimates of effects and measures of variability (or data
from which these could be derived), unless these data
could be obtained from the author.

Search methods for identification of studies

We developed the search strategy in collaboration with
a senior medical librarian using MEDLINE subject
headings. Key words were used, including synonyms,
truncation, wildcard and proximity operators related
to ‘feedback’ AND ‘health professional’ AND ‘perfor-
mance’ AND ‘randomised controlled trial’ (see online
supplementary appendix 1 for the full search strategy
for Ovid MEDLINE). We translated this search strategy
for other databases. The full holdings of Ovid MEDLINE
(1946 to present with daily update), CENTRAL, Embase
(1946 to present with daily update), CINAHL plus
(1937 to present) and PsycINFO (1806 to present)
were searched until 1 February 2019. We also searched
the reference lists of systematic reviews and included
studies.

Selection of studies

One review author (CEJ or MPW) screened titles to
exclude clearly irrelevant reports. Two authors (CE] and
MPW) independently screened remaining abstracts to
identify potential eligible studies, then independently
assessed the full text. Decisions were compared using
Covidence (online software designed by the Cochrane
Collaboration to improve review efficiency via www.covi-
dence.org), and disagreements were resolved through
discussion, including a third review author (JLK).

Data extraction

One review author (CEJ]) used a prepiloted standardised
form to extract data from included studies, and another
author (MPW or JLK) checked the data extracted were
accurate. We resolved discrepancies through discussion.
The following data were recorded: year of publication;
study setting; funding sources; key details regarding
participants, workplace task, feedback intervention and
outcome measures; and information related to the risk
of bias assessment. If data were missing, we contacted
authors to request the information.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias) -

100%

0% 25% 50% 75%

. Low risk of bias

|:| Unclear risk of bias

[l High risk of bias

Figure 2 Risk of bias graph: review authors' judgements about each risk of bias itempresented as percentages across all

included studies.

Assessment of risk of bias in included studies
The risk of bias was independently assessed by two authors
(CEJ and JLK) for the selected performance outcome for
individual studies, using Cochrane’s ‘risk of bias’ tool
(Chapter 8, Cochrane Handbook for Systematic Reviews
of Interventions).” In particular, we used the following
decision rules in assessing the risk of bias for specific
individual domains. For ‘participant and research team
blinding’: a participant receiving feedback or an educator
giving feedback was deemed not to be blinded, even if
they were deliberately not informed about the interven-
tion or any differences between interventions. Never-
theless a ‘low risk’ rating was given if the outcome was
not likely to be influenced by this lack of blinding, for
example, if there were no changes to protocol or adher-
ence that arose as a consequence of participant knowl-
edge of group allocation.” For ‘incomplete outcome
data’: to be rated as ‘low risk’, studies were required to
include outcome data on at least 85% of the participants
enrolled in each group (as per PEDRO guidelines),”
and to provide participant numbers at the start and the
number that dropped out during the study, from which
group and the reasons.

The risk of bias was then summarised within each study
across domains for the performance outcome, in accor-
dance with the Cochrane ‘risk of bias’ assessment tool.

Measures of treatment effect

Outcomes from included studies were expressed using
point estimates and measures of variability (eg, means
(SD) or median (IQR). The effect was quantified using
the standardised mean difference (SMD) to combine
studies measuring the same outcome (task perfor-
mance) using different measurement scales. When not
reported, we estimated required data using available
data or contacted study authors. If multiple outcomes
were reported, we preferentially used the outcome that
summarised multiple relevant task components, thereby
providing a global, task-specific evaluation. If more than
one reported outcome met this principle, we combined
outcomes to provide a single metric using weighted aver-
ages of standardised scores.

We created and visually examined a funnel plot to explore
reporting bias (Chapter 10, Cochrane Handbook).***

Data synthesis and assessment of heterogeneity

We pooled data from comparable studies for the compar-
ison of feedback to no feedback on any measure of task
performance and conducted analysis using random effects
modelling in RevMan software (Review Manager Version
5.3. Copenhagen: The Nordic Cochrane Centre, The
Cochrane Collaboration, 2014). The result of the random
effects meta-analysis was presented as the SMD of the
treatment effect with 95% CI, as the average effect across
multiple studies and its error estimates.

As a sensitivity analysis, we conducted a meta-analysis
excluding studies with a high risk of bias. Using this
pooled data, we calculated a prediction interval, which
describes the range of likely results for new individual
studies.?

We rated the overall certainty of evidence for the
outcome using the Grading of Recommendations, Assess-
ment, Development and Evaluations (GRADE) approach
(Chapter 12, Cochrane Handbook?” ® and GRADE guide-
lines) ,29 which considers within-study risk of bias, directness
of evidence, heterogeneity, precision of effect estimates and
risk of publication bias. Two authors independently rated
the certainty of the evidence and resolved disagreements
by discussion. We presented a summary of the evidence in a
‘Summary of Findings’ table.

Patient and public involvement
There was no involvement of patients or the public in any
part of this research.

RESULTS

Search results

The search yielded 1238 articles after 409 duplicates were
removed. Based on title or abstract, we excluded 1110
articles. We assessed the remaining 128 full-text articles
for eligibility and found 26 randomised controlled trials
that met all inclusion criteria. See figure 1 for PRISMA
study flow diagram.
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Comparison 1: the effect of verbal face-to-face feedback,
compared with no feedback, on performance

Included studies

Table 1 presents the characteristics of included studies
in this comparison. Eleven randomised controlled trials
investigated the effect of verbal face-to-face feedback
compared with no feedback on the objective evaluation
of a workplace task. Seven (64%) reports were published
in the last byears since 2014. The studies were conducted
in Europe (4),* Canada (4),”*" the USA (2)*** and
Asia (1).%

There were 488 participants, including 196/366
(53.6%) men from seven studies that reported gender
data 30333840 Participants included 290 (60%) medical
students in four studies,” ** %7 % 60 (12%) dental
students in one studySQ and 138 (28%) doctors in six
studies.” 734 The workplace tasks involved a discrete
task such as surgical procedures, cardiopulmonary
resuscitation (CPR) or teaching skills, which occurred
in clinical practice in four studies™ ** *** and a simula-
tion environment in seven studies (7/11, 64%) .2 3638
Difterences in feedback interventions between included
studies involved feedback source (expert or peer),
timing (during task performance, directly afterwards or
delayed), content (evaluative information only or addi-
tional corrective advice, performance video, simulator
information or written report) and number of feedback
episodes. In addition, there was variation between studies
in provision of instruction and expert demonstration of
the task, opportunities for practice and duration of feed-
back intervention (see ‘Included studies’ section in the
supplementary material for more details, online supple-
mentary appendix 2).

Risk of bias

The risk of bias graph is presented in figure 2, and
the risk of bias summary is presented in figure 3. In
summarising the risk of bias across domains within each
study, two studies were rated ‘low risk’,34 % six studies
were rated ‘unclear’® 3 %373 414 three studies were
‘high risk™®*** % (see ‘Risk of bias’ section in the supple-
mentary material for more details, online supplementary
appendix 2).

Reporting bias

The funnel plots are presented in figure 4: for all included
studies (figure 4A) and after excluding studies at high
risk of bias (figure 4B). Both funnel plots are asymmet-
rical, with a paucity of small studies with negative effect
sizes that are less likely to be published, indicating some
potential for publication bias.

Meta-analysis

A meta-analysis of the impact of verbal face-to-face
feedback compared with no feedback on performance
included 13 comparisons from the 11 studies, involving
488 participants. Two studies reported data that each
enabled two comparisons: in one study, feedback

=~ | Selective reporting (reporting bias)

Ahlborg 2015

. -~ | Random sequence generation (selection bias)

‘ ~ | Allocation concealment (selection bias)

-

Al-Jundi 2017

~
~
-~
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~ @~ ®
~ @~ ®
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® -~ 00 OO -~ ®O0 0 0O O® 0 ® 0 ® 0 O® O® 0|6, Bbindngofoutcome assessment (detection bias)
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~
~
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DeLucenay 2017

Kroft 2017

Lee 2016
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-~

Figure 3 Risk of bias summary: review authors’ judgements
about each risk of bias item foreach included study.
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Figure 4 Funnel plot of the comparison of the effect of verbal face-to-face feedback, compared with no feedback, on
performance. Meta-analysis calcuated using a fixed effects model. The dotted vertical line represents the overall effect estimate
and the dotted slanted lines represent the 95% CIl. SMD, standardised mean difference.

provided during practice in one group and directly afier The meta-analysis of the effect of verbal face-to-face
practice in another were compared with no feedback”;  feedback compared with no feedback on workplace task
in another study, feedback provided by an expert in one  performance found an SMD of 1.09 (95% CI 0.59 to 1.59;
group and by a peer in another group”' were compared ~ p<0. 001) using a random effects model. The forest plot
with no feedback. In the meta-analysis, numbers for the is presented in figure bA.

control group for these studies were halved to retain

sample independence.27

A Allincluded studies

Feedback No feedback Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ahlborg 2015 -39 1.85 8 59 23 8 7.6% 0.91[-0.14, 1.95] 7
Bonrath 2015 4.5 1 9 28 1 9 73% 1.62[0.52,2.72]
Boyle 2011 (expert fb) 16 10 6 38 24 3 53% 1.27[-0.32, 2.87] —
Boyle 2011 (peer fb) -22 14 6 -38 24 3 57% 0.81[-0.66, 2.29] —
Kroft 2017 28.92 8.86 6 19.67 11.07 6 6.9% 0.85[-0.35, 2.06] ]
O'Connor 2008 -1.96 1.25 3 25 09 3 51% 0.40 [-1.25, 2.04] ]
Olms 2016 -1.1 1.8 30 -74 3.8 30 9.6% 2.09[1.45,2.73]
Pavo 2016 033 027 110 027 021 114 11.0% 0.25[-0.02, 0.51] ~
Skeff 1983 337 05 16 3.09 048 16 9.2% 0.56 [-0.15, 1.27] T -
Soucisse 2017 2257 4.83 14 2093 565 14 91% 0.30 [-0.44, 1.05] I
Vafei 2017 17.73 1.09 15 1213 229 15 7.4% 3.04 [1.95, 4.13] _—
Xeroulis 2007 (fb after) 16.9 5 15 1271 3.77 7 81% 0.86 [-0.08, 1.80] T/
Xeroulis 2007 (fb during)  16.97 2.33 15 1271 3.77 7 7.7% 1.44[0.43, 2.46]
Total (95% Cl) 253 235 100.0% 1.09 [0.59, 1.59] -
Heterogeneity: Tau? = 0.58; Chi? = 54.26, df = 12 (P < 0.00001); I2 = 78% 2 1 5 1 2

Test for overall effect: Z = 4.26 (P < 0.0001) Favours no feedback Favours feedback

B Excluding studies at high risk of bias (sensitivity analysis)

Feedback No feedback Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD _Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Ahlborg 2015 -39 1.85 8 59 23 8 77% 0.91[-0.14, 1.95] b
Bonrath 2015 45 1 9 28 1 9 71% 1.62[0.52, 2.72]
Boyle 2011 (expert fb) 16 10 6 -38 24 3 3.8% 1.27[-0.32, 2.87] —
Boyle 2011 (peer fb) 22 14 6 -38 24 3 44% 0.81[-0.66, 2.29] —
Kroft 2017 28.92 8.86 6 19.67 11.07 6 6.2% 0.85 [-0.35, 2.06] ]
Pavo 2016 033 027 110 0.27 021 114 27.9% 0.25[-0.02, 0.51] =
Skeff 1983 3.37 05 16 3.09 048 16  13.3% 0.56 [-0.15, 1.27] T -
Soucisse 2017 22.57 4.83 14 2093 5.65 14 12.4% 0.30 [-0.44, 1.05] I
Xeroulis 2007 (fb after) 16.9 5 15 1271 3.77 7 9.1% 0.86 [-0.08, 1.80] ]
Xeroulis 2007 (fb during)  16.97 2.33 16 1271 3.77 7 81% 1.44 [0.43, 2.46] I
Total (95% Cl) 205 187 100.0% 0.70 [0.37, 1.03] o
Heterogeneity: Tau? = 0.08; Chi2 = 13.64, df = 9 (P = 0.14); I2 = 34% 2 1 5 1 2

Test for overall effect: Z = 4.14 (P < 0.0001) Favours no feedback Favours feedback

Figure 5 Forest plot for the meta-analysis of the effect of verbal face-to-face feedback, compared with no feedback, on
performance. Ahlborg 2015: mean and SD read from graph. Boyle 2011: mean and SD read from graph. Bonrath 2015:
combined outcome calculated. Pavo 2016: median taken as best estimate of mean and calculated SD from IQR. Xeroulis 2007:
SD estimated from 95% CIl. SMD, standardised mean difference.
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Verbal face-to-face feedback compared to no feedback for workplace task performance

Patient or population: health professionals

Intervention: verbal face-to-face feedback
Comparison: no feedback

Setting: authentic or simulated clinical environment

Standardised mean
difference and 95% CI
Outcomes With feedback Participants | Certainty of | Comments
evidence
(GRADE)
Objective The mean score in the Number of Dpoo Face-to-face
assessment of | intervention group was | participants low feedback may result
observed 0.7 standard deviations | 392 Due to risk of | in a moderate to
performance (0.37 to 1.03) higher (8 studies) bias and large improvement in
than mean scores for the publication workplace task
control group bias performance

CI = Confidence interval, SMD= standardised mean difference

selective reporting of outcomes.
High probability of publication bias

*High risk of bias due to lack of allocation concealment and prior published protocols to preclude

Figure 6 Summary of findings table for the effect of verbal face-to-face feedback, compared with no feedback, on

performance,excluding studies with a high risk of bias.

Sensitivity analysis

As a sensitivity analysis, we repeated the random effects
meta-analysis after excluding studies with a high risk
of bias. Eight studies (8/11, 73%) were included that
involved 392 health professional learners across 10
comparisons.™ ?! 335739 The SMD was 0.7 (95% CI 0.37 to
1.03; p<0.001). The forest plot is presented in figure 5B.
The prediction interval was —0.06 to 1.46.

We judged that the certainty of the evidence was low,
using the GRADE approach. We downgraded the overall
rating from high to low, in view of a serious risk of bias
(in particular, due to a lack of concealment and poten-
tial for selective reporting of outcomes) and publication
bias*' (see ‘Certainty of evidence’ section in the supple-
mentary material for more details, online supplementary
appendix 2). Figure 6 displays the summary of findings
table.

Comparison 2: the effect of verbal face-to-face feedback,
compared with alternative feedback, on performance

Included studies

Table 2 presents the characteristics of included studies in
the comparison of verbal face-to-face feedback compared
with alternative feedback. Twenty studies (22 compari-
sons) were included in this analysis and involved verbal,
face-to-face feedback compared with alternative feed-
back. Nine studies (9/20, 45%) were published in the last
Hyears since 2014. The studies were conducted in Europe
(8/20,40%), USA (7/20, 35%), Canada (4/20, 20%) and
Asia (1/20, 5%).

There were 1974 participants, including 660/1463
(45%) men from 13 studies that reported gender
data.®* ¥ %2 Included studies involved students (medical,
mixed health professions and pharmacy) (1869, 95%)
in 16 studies,® %7 38 42454755 5114 doctors (105, 5%) in
four studies.” * *°%° All studies included assessment of a
discrete task except two studies that involved longitudinal

evaluations.” * Three studies evaluated performance in a
clinical practice setting (involving teaching skills,” profes-
sional and communication skills*® and oral case presenta-
tions),” and the remaining 17 assessed performance in a
simulated environment (surgical procedures, nasogastric
tube insertion, intubation, hearing test, pharmacy consul-
tation or CPR)* % 8738 49-45 47-54 56 (see ‘Included studies’
section in the supplementary material for more details,
online supplementary appendix 3).

Risk of bias

In summarising the risk of bias across domains within
each study, two studies were rated as low risk," * seven
studies were rated as ‘high risk’®® 1751525456 and the
remaining studies were rated as ‘unclear’ (see the risk of
bias summary in figure 3) (see ‘Risk of bias’ section in the
supplementary material for more details, online supple-
mentary appendix 3).

Effect of interventions

Figure 7 presents the forest plot and SMD. One additional
study® that reported categorical data is not included in
the forest plot. It compared a learning conversation (315
participants, pass rate 80.9%) to a feedback sandwich
(325 participants, pass rate 77.2%) resulting in an OR
of 1.25 (95% CI 0.85 to 1.84) that favoured the learning
conversation. The feedback comparisons were markedly
diverse, so we did not pool outcomes in meta-analysis.

DISCUSSION

Comparison 1: the effect of verbal face-to-face feedback,
compared with no feedback, on performance

Our meta-analysis found that verbal face-to-face feed-
back may result in a moderate to large improvement in

health professionals’ performance compared with no
feedback, with SMD 0.7 (95% CI 0.37 to 1.03; p<0.001)
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Feedback A Feedback B Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD_Total IV, Random, 95% CI IV, Random, 95% CI
2.1.1 FbA= expert fb: FbB= peer fb
Boyle 2011 -16 10 6 22 14 6 0.46 [-0.70, 1.61] e
2.1.2 FbA= fb during performance: FbB= fb after performance
Xeroulis 2007 16.97 2.33 15 16.9 5 15 0.02[-0.70, 0.73] b
2.1.3 FbA= fb start of practice: FbB= fb later during practice
Lee 2016 13.1 241 9 105 1.68 9 1.30[0.26, 2.34]
2.1.4 FbA= fb after first practice + extra 2 episodes if requested: FbB= fb after first practice
Strandbygaard 2013 29 166 48 65 354 43 1.31[0.86, 1.77] —+
2.1.5 FbA= high frequency fb: FbB= lower frequency fb
Bosse 2015 99.22 225 23 96.04 4.96 24 0.811[0.21, 1.40] —
2.1.6 FbA= expert fb with video analysis + expert fb PRN in practice sessions: FbB= expert fb PRN in practice sessions
Backstein 2005 18.62 1.94 14 1677 223 12 0.86 [0.05, 1.67] —t
2.1.7 FbA= expert fb + video review: FbB= expert fb
Ozcakar 2009 3157 6.83 27 2913 8.08 25 0.32[-0.23, 0.87] T
2.1.8 FbA= expert fb using coaching model + routine monthly written fb from ward supervisor: FbB= routine monthly written fb from ward supervisor
Brinkman 2007 68.07 5.31 17 50.21 74 18 2.70[1.75, 3.64] —
2.1.9 FbA= verbal fb from expert peer + video review: FbB= written evaluation from learners
Skeff 1983 (trainee ratings) 417 034 16 431 041 16 -0.36 [-1.086, 0.34] — T
2.1.10 FbA= immediate face-to-face fb: FbB= delayed written fb
DeLucenay 2017 88.4 58 68 866 62 85 0.30[-0.02, 0.62] =
2.1.11Fb expert f: to-f: + written fb. FbB= delayed written expert fb via email fb
Al-Jundi 2017 143 263 18 17.67 1.57 19 -1.53 [-2.28, -0.79] —
2.1.12 FbA= expert fb informed by 18 item checklist: FbB= expert fb informed by GRS
Sox 2014 6.32 1.62 158 6.07 162 160 0.15[-0.07, 0.37] T
2.1.13 FbA= expert fb + simulator info: FbB= simulator info
O'Connor 2008 -1.96 1.25 3 -264 084 3 0.51[-1.16, 2.19] I
2.1.14 FbA= peer fb + simulator info: FbB= simulator info
Pavo 2016 033 0266 110 0.35 0.178 102 -0.09 [-0.36, 0.18] =
2.1.15 FbA= fb from actor portraying high credibility source: FbB= fb from medical student portraying low credibility source
van de Ridder 2015b 10.8 3 33 114 22 33 -0.23 [-0.71, 0.26] -
2.1.16 FbA= corrective fb using positive language: FbB= corrective fb using critical langauage
van de Ridder 2015a 75 13 37 6.9 1.6 36 0.41[-0.06, 0.87] i
2.1.17 FbA= expert fb: FbB= compliment
Boehler 2006 2198 348 16 17 601 17 0.980.25, 1.71] —
Rogers 2012 8.4 22 27 5.1 1.6 27 1.69 [1.06, 2.32]
2.1.18 FbA= verbal info, focused on task: FbB= verbal info, compared to others

2014 ( vs ) 2.89 1 10 3.86 1 9 -0.93 [-1.89, 0.03] —t
2.1.19 FbA= verbal info, focused on task: FbB= numerical info, focused on task

2014 ( vs ) 2.89 1 10 328 1 10 -0.37 [-1.26, 0.51] -
2.1.20 FbA= verbal info, focused on task: FbB= numerical info, compared to others

2014 ( vs 2.89 1 10 589 1 10 -2.87 [-4.20, -1.55] —

4 2 0 2 4

Favours Fb B Favours Fb A

Figure 7 Forest plot for the effect of verbal face-to-face feedback (feedback A), compared with alternative feedback (feedback
B), on performance. Baldwin 2015: categorical data not included in this figure; see text in Results. Al-dundi 2017: additional
information (data to calculate mean and SD for each group) from author. Boehler 2006: additional information (number of
participants in each group and SD) from author. Lee 2016: calculated SD from SE. Manzone 2014: calculated standardised
score to combine outcome of supine and normal positions. Pavo 2016: median taken as best estimate of mean. Rogers 2012:
additional information (standard deviation) from author. Sox 2014: SD derived from reported t, p and mean values. Assumption
that SDs were equivalent for intervention and controls. Strandbygaard 2013: SE derived from 95% CI. fb, feedback; GRS, global

rating scale; info, information; PRN, ‘as required’.

from eight studies involving 392 health professionals,
after excluding studies at high risk of bias. However, the
quality of evidence was low, primarily due to risk of bias
and publication bias. To our knowledge, this is the first
report to provide some substantiation for the widely held
view that feedback enhances health professionals’ perfor-
mance and to estimate the benefit (see ‘Discussion’
section in the supplementary material for more details,
online supplementary appendix 4).

The consistent positive effects across all included
studies, with substantially overlapping confidence inter-
vals, supports the likelihood that verbal face-to-face feed-
back enhances performance in the health professions.
Our pooled effect size was moderate to large at 0.7.”
The calculated prediction interval for the comparison of
verbal face-to-face feedback to no feedback (excluding

studies with a high risk of bias) was —0.06 to 1.45. This
indicates a wide range in the likely feedback effect for any
individual study, from a very small detrimental effect to a
very large beneficial effect on performance. These results
align with previous meta-analyses within health and other
professions that have reported beneficial but variable
effect sizes with different feedback interventions.'* '® 1
For example, within the health professions, Ivers et al®
reported that 0.5% to 16% more participants followed
desired practice when involved in an audit and feedback
intervention. In comparison, a meta-analysis by Kluger
and DeNisi,58 which analysed any type of feedback across
any discipline, compared with no feedback, reported a
pooled SMD of 0.4; notably one-third of included studies
reported a detrimental impact.
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One possible explanation for this variability is that some
constituents within a feedback intervention are more
effective than others. When specific feedback elements
were isolated, the largest beneficial effects of feedback
reported in Kluger and DeNisi’s meta-analysis were: (1)
effect size 0.55 when feedback included information on
any changes since the previous attempt, (3) effect size
0.51 when a specific and challenging goal was set, (3)
effect size 0.47 when feedback posed little threat to self-
esteem and (4) effect size 0.43 when feedback included
information on the correct outcome.”

Comparison 2: the effect of verbal face-to-face feedback,
compared with alternative feedback, on performance

For the second comparison of the effect of verbal face-
to-face feedback compared with alternative feedback on
performance, there was a diverse range in the alternative
feedback interventions, which precluded meta-analysis.
Where individual studies tested the relative impact of
different feedback interventions, there was greater
performance improvement seen with the following strat-
egies: additional expert coaching sessions compared with
routine monthly written feedback from supervisors'’;
expert feedback early in a practice period compared with
later®; additional episodes of feedback from experts* *’;
additional episodes of feedback involving expert video
analysiii(;;% and expert feedback compared with compli-
ments.

Influences on performance due to variations in the
constituents of feedback interventions

The studies assembled in this review illustrate the wide
variety of possible constituents within feedback interven-
tions and the potential influence on performance. Within
verbal face-to-face feedback interventions, there were
important differences between included studies in feed-
back content, source and timing. Previous studies have
noted potential beneficial effects attributable to feedback
that contains information to clarify the goal'® ' ' % is
delivered by educators with perceived credibility'® ' 7=
and strategic use of both early and delayed feedbac
(see ‘Discussion’ section in the supplementary material
for more details, online supplementary appendix 4).

k48 59

Influences on performance due to factors beyond feedback
Performance improvement is not solely related to feed-
back. In our review, other important factors influencing
performance, such as instruction and practice oppor-
tunities, also varied between studies. These included
teaching and expert demonstration,” * % %% Jearners’
background, task complexity and practice opportuni-
ties'’ 7! (see ‘Discussion’ section in the supplemen-
tary material for more details, online supplementary
appendix 4).

Review limitations

The review has a number of limitations. Despite our
attempts to be thorough, we may have missed studies that
should have been included. As a number of studies did

not report data that would allow easy pooling of data,
we either calculated an estimate from available data
(including reading off graphs) or excluded the study.
Most included studies were conducted in a simulated
environment, at Kirkpatrick evaluation level two (change
in skills), with only a few situated in authentic clin-
ical practice at Kirkpatrick level three (change in skills
applied at work), which may limit application to routine
clinical practice.”

Implications for future research and clinical practice

Our review supports the likely beneficial impact of
verbal face-to-face feedback on health professionals’ task
performance, compared with no feedback. By analysing
included studies based on factors known to influence
performance, our review assists future researchers by
clarifying key parameters that need to be considered.
Many of the included studies were ‘one-off’, involved
small numbers of participants and included sources of
bias. This indicates the need for studies that involve more
participants and are methodologically better designed
and executed. In addition, to address publication bias,
larger published studies or identification of unpublished
studies are needed. To advance this field of knowledge,
research programmes designed to systematically investi-
gate the constituents required for effective feedback are
needed. This is likely to involve a series of studies designed
to isolate one factor at a time, with all other key influ-
ences on performance standardised, in order to identify
and replicate the conditions that are most effective in
helping learners to improve, across different contexts. As
key elements in effective feedback are established, imple-
menting this knowledge across health professions educa-
tion will be important to optimise both clinical practice
and patient outcomes.

SUMMARY

We systematically collated the available evidence regarding
the impact of verbal face-to-face feedback on health
professionals’ workplace task performance, compared
with no or alternative feedback. In a meta-analysis, we
found that verbal face-to-face feedback may result in a
moderate to large improvement in workplace task perfor-
mance, compared with no feedback SMD 0.7 (95% CI
0.37 to 1.03; p<0.001), after excluding studies at high risk
of bias. We extracted and reported data on factors known
to influence performance development, which included
both components within feedback interventions and
additional factors, such as providing teaching or practice
opportunities. The diversity in feedback interventions
identified in this review (even within ‘face-to-face feed-
back’) highlights the need to view feedback as a complex
intervention.
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