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ABSTRACT

Background Residents’ attitudes toward error disclosure have improved over time. It is unclear whether this has been
accompanied by improvements in disclosure skills.

Objective To measure the disclosure skills of internal medicine (IM), paediatrics, and orthopaedic surgery residents, and to
explore resident perceptions of formal versus informal training in preparing them for disclosure in real-world practice.

Methods We assessed residents’ error disclosure skills using a structured role play with a standardized patient in 2012-2013. We
compared disclosure skills across programs using analysis of variance. We conducted a multiple linear regression, including data
from a historical cohort of IM residents from 2005, to investigate the influence of predictor variables on performance: training
program, cohort year, and prior disclosure training and experience. We conducted a qualitative descriptive analysis of data from
semistructured interviews with residents to explore resident perceptions of formal versus informal disclosure training.

Results In a comparison of disclosure skills for 49 residents, there was no difference in overall performance across specialties (4.1
to 4.4 of 5, P =.19). In regression analysis, only the current cohort was significantly associated with skill: current residents
performed better than a historical cohort of 42 IM residents (P < .001). Qualitative analysis identified the importance of both
formal (workshops, morbidity and mortality rounds) and informal (role modeling, debriefing) activities in preparation for disclosure
in real-world practice.

Conclusions Residents across specialties have similar skills in disclosure of errors. Residents identified role modeling and a strong
local patient safety culture as key facilitators for disclosure.

We assessed error disclosure skills in internal
medicine (IM) residents in 20035, and found residents

Introduction

When patients experience medical errors, physicians
have an ethical and professional duty to disclose them
in a transparent and empathic manner. Physicians-in-
training need to acquire the necessary competencies to
communicate effectively with patients and families in
these situations. The Accreditation Council for
Graduate Medical Education (ACGME) Clinical
Learning Environment Review (CLER) program seeks
to improve engagement of residents and faculty in
enhancing quality, safety, and professionalism within
the academic medical center,' explicitly identifying
training in error disclosure as an element of the
“CLER Pathways to Excellence.” Medical schools
and residency programs increasingly educate their
trainees in error disclosure.” While trainee willingness
to disclose mistakes has improved over time,” it is
unclear whether their disclosure skills have improved.
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often omitted important facts surrounding the error,
did not explicitly apologize, and failed to discuss
future prevention of errors.* Since that time, the local
landscape relevant to quality and safety of care has
changed significantly. In addition to increased formal
training on patient safety at our institution, the
Canadian Patient Safety Institute’ published national
guidelines for error disclosure in 2008. These are fully
endorsed by regulatory bodies® and malpractice
agencies.” The guidelines have been translated into
open disclosure policies at our institutions.®

Such widespread change may influence resident
experiences with error disclosure, and have a positive
impact on their disclosure skills. Our study sought to
measure error disclosure skills in residents within
training programs involving 3 specialties; we then
compared this with our 2005 data for IM residents to
determine whether disclosure skills have changed over
time. We also explored resident perspectives on
elements in the clinical learning environment that
influence their learning about and experiences with
error disclosure.
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Methods
Study Context

We conducted this study in 3 residency programs
(IM, paediatrics, and orthopaedic surgery [OS]) at
the University of Toronto in Ontario, Canada. As
part of the formal academic half-day curriculum for
these programs, we delivered a 3-hour error disclo-
sure workshop, during which we taught residents a
structured communication framework for error
disclosure. Residents practiced disclosing errors to
standardized patients (SPs) and received feedback
from peers and SPs. Although mandatory, some
residents were unable to attend the workshops due to
scheduled vacations or call responsibilities. We
taught this workshop yearly between 2009 and
2013 for IM residents, and once for paediatrics
and OS residents in 2012. Informal discussions
related to error disclosure also likely occurred at
hospital-based morbidity and mortality rounds,
other patient safety educational sessions, or in the
clinical setting; training programs did not formally
track or document these occurrences.

Study Participants

The structured assessment took place during a
formative objective structured clinical examination
(OSCE) organized by each program. Scheduling of
the OSCE, which determines which residents are
assigned to the error disclosure station, and resident
availability dictated which residents were eligible for
inclusion in our study. We only included residents
assigned to the error disclosure station who con-
sented to having their data used, which were 86
eligible postgraduate year (PGY) 2 IM residents, 20
PGY-2 and PGY-3 paediatrics residents, and 13 PGY-
3 OS residents in 2012-2013. We also included 48
eligible PGY-2 IM residents who had their error
disclosure skills assessed using the same structured
assessment in 2005.*

The Research Ethics Boards of the University of
Toronto and the Hospital for Sick Children in
Toronto approved this study. Consent was obtained
for the use of resident data derived from structured
assessments and interviews.

Structured Assessment

Each resident read a vignette describing a medical
error and then disclosed the error to an SP. SPs rated
each resident’s performance and provided immediate
feedback. Each resident also completed a question-
naire about his or her prior experience with and
training in error disclosure, and whether he or she had
received feedback on disclosure skills in practice.
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What was known and gap
Residents’ attitudes about disclosure of medical errors have
improved over time, yet little is known about relevant skills.

What is new

Assessment of disclosure skills in internal medicine, paedi-
atrics, and orthopaedic surgery residents finds no interspe-
cialty differences, and reveals improvement over a historical
cohort.

Limitations
Single institution study and limited sample reduce general-
izability.

Bottom line

Key activities that influence resident disclosure skills are role
modeling and a strong local patient safety culture, which
establishes error disclosure as an accepted activity.

Although it would have been preferable to use the
same error scenario of unintended insulin overdose as
was used in 2005 (provided as online supplemental
material), because we subsequently used this scenario
in teaching, we worried that residents might be
familiar with it. Therefore, in 2012 we created a
new scenario—administration of medication despite a
well-documented allergy (provided as online supple-
mental material)}—and trained SPs on it. We then
piloted the new scenario on residents and faculty from
all 3 programs. To examine for the potential effect of
the case (insulin versus allergy) on resident disclosure
skills, we randomly assigned IM residents in 2013 to
undergo error disclosure skills assessment using either
the “insulin case” or the “allergy case.” In anticipa-
tion of this analysis, we did not use either case for our
disclosure training that year.

Outcome Measures

For all error disclosure skills assessments, SPs were
trained to use a previously developed rating scale
(provided as online supplemental material).*’ The
rating scale includes 5 subdomains focused on what
patients expect from an error disclosure conversa-
tion'% (1) explanation of the medical facts regarding
the error; (2) honesty and truthfulness; (3) empathy;
(4) prevention of future errors; (5) and general
communication skills. The SPs graded overall perfor-
mance on each subdomain using a 5-point Likert scale
and scored individual items within each subdomain
using a 3-point scale (1, not done at all; 2, attempted
but either not complete or not effective; and 3,
excellent). As our primary outcome measure, we
calculated the mean of the overall ratings for each of
the 5 subdomains. In the 2005 analysis,* interrater
reliability coefficients between SP ratings and an
independent physician observer were fair to excellent
for the 5 subdomains (0.51-0.80) and the overall
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score (0.74); therefore, in 2012 and 2013, we only
collected and reported individual SP ratings.

Statistical Analysis

For our first analysis, we conducted a 1-way analysis
of variance (ANOVA) to test the specific relationship
between a training program (IM versus paediatrics
versus OS) and SP rating of overall performance, as
well as performance on individual subdomains in the
2012 cohort. Second, we conducted a 1-way
ANOVA with the case (insulin versus allergy) as
the between-subjects factor to assess the perfor-
mance implications of the 2 different cases (2013
cohort only). Third, we conducted a multiple linear
regression analysis to investigate the influence of
predictor variables on overall performance, includ-
ing study cohort (2005 versus 2012 versus 2013);
training program (IM versus paediatrics versus OS);
prior experience with error disclosure; attendance at
a disclosure workshop; and any self-reported prior
disclosure training.

We performed all analyses using SPSS version 22
(IBM Corp, Armonk, NY). We considered P < .05 as
statistically significant for all analyses except for the
multiple comparisons of subdomain performance
across programs, when we applied the Bonferonni
correction (dividing P =.05 by 5, the number of
comparisons) and considered P <.01 to be statisti-
cally significant.

Exploratory Interviews With Residents

To explore resident experiences with error disclosure
in the real-world setting, we invited IM, paediatrics,
and OS residents who attended our disclosure
workshop to participate in individual semistructured
interviews 6 to 12 months after attending the
workshop. We sampled residents who attended the
workshop to explore how residents’ perception of
formal training had prepared them for error disclo-
sure in practice. We attempted to sample purposively
using a snowball approach, but we were unable to
recruit additional residents (despite offering a modest
incentive to encourage participation).

We interviewed each participant for 45 to 60
minutes. We audiotaped and transcribed interviews
verbatim. We based our interview guide (provided as
online supplemental material) on the literature about
teaching and learning error disclosure.

Qualitative Analysis

formal versus informal learning. We chose this
methodology because our aim was to provide an in-
depth description of participants’ experiences, and we
did not start with a preexisting theoretical framework
on which to base our data collection and analysis.
Two investigators (B.M.W. and L.S.) independently
read each transcript, met and carried out constant
comparative analysis, iteratively adjusted the inter-
view guide, and identified key themes and represen-
tative excerpts from the transcripts.

Results
Participants

TaBLE 1 summarizes trainee characteristics across the
3 cohorts of data collection (2005, 2012, and 2013).
In 2012, we included 23 of 29 (79%) eligible IM, 16
of 20 (80%) paediatrics, and 10 of 13 (77%) OS
residents, all of whom were assessed using the allergy
case. In 2013, we included 53 of 57 (93%)
additional eligible IM residents to evaluate the effect
of case difficulty on performance. For historical
comparison, we included 42 of 48 (88%) eligible IM
residents from 2005, who were assessed using the
insulin case.

A similar proportion of residents reported that they
had disclosed an error in the clinical setting in all 3
cohorts (P =.39). In 2012-2013, a higher proportion
of residents reported having received feedback on
their disclosure skills (39% [19 of 49] and 58% [31 of
53] in 2012-2013 versus 17% [7 of 42] in 2003,
P <.001) and having received formal training on
disclosure (88% [43 of 49] and 94% [50 of 53] in
2012-2013 versus 50% [21 of 42] in 2005, P < .001)
compared to residents in 2005.

Training Program Comparisons

We compared residents’ skills in error disclosure for
the 49 residents in the 2012 cohort. We found no
significant difference in overall performance for IM,
paediatrics, and OS residents, as represented by mean
scores across subdomains of error disclosure skill
(Fr48=1.73, P=.19), with scores ranging from
4.1 = 0.5t04.4 = 0.5. We did find significant cohort
differences on the subdomains of “explanation of
facts regarding the error” (F, 43 =10.91, P <.001)
and “general communication skills” (F,4g=5.29,
P =.009), with IM and paediatrics residents perform-
ing better than OS residents.

Case Comparison: 2013 Cohort

We conducted a qualitative descriptive analysis'' to
explore residents’ experiences with disclosing errors
in the clinical setting, and to characterize the role of
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To address the concern that differences in case
difficulty might account for differences between the
2012-2013 cohorts (with the use of allergy and
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TABLE 1
Baseline Study Characteristics of Participating Residents (University of Toronto, 2005, 2012, 2013)
2005 (N = 42) 2012 (N = 49) 2013 (N = 53)
Characteristics
n (%) n (%) n (%)
Sex
Female 17 (40) 19 (39) 16 (30)
Training level
PGY-2 42 (100) 36 (73) 53 (100)
PGY-3 0 (0) 13 (27) 0 (0)
Training program
Internal medicine 42 (100) 23 (47) 53 (100)
Paediatrics 0 (0) 16 (33) 0 (0)
Orthopaedic surgery 0 (0) 10 (20) 0 (0)
Resident self-reported experience with error disclosure
Prior experience with error disclosure 27 (64) 34 (69) 39 (74)
Received feedback on error disclosure 7 (17) 19 (39) 31 (58)
Any formal training on error disclosure 21 (50) 43 (88) 50 (94)
Attended error disclosure workshop N/A 36 (73) 31 (58)
Scenario used in structured assessment
Insulin case 42 (100) 0 (0) 27 (51)
Allergy case 0 (0) 49 (100) 26 (49)

Abbreviations: PGY, postgraduate year; N/A, not available.

insulin cases) and the 2005 cohort (insulin case only),
we compared the 2013 cohort of IM residents’
performance on the 2 different cases. Residents
performed better overall (P = .002) on the insulin
case. Since only the 2005 cohort encountered the
“easier” insulin case, this finding would disfavor
detecting any improvement in error disclosure skill
from the 2005 to the 2012-2013 cohorts.

Multiple Linear Regression: Variables Relating to
Overall Disclosure Performance

We used the average overall disclosure performance
scores as the dependent variable and pooled data
from the 3 cohorts to conduct the multiple linear
regression analysis. Stepwise inclusion of all variables
(study cohort, training program, prior experience
with error disclosure, attendance at our disclosure
workshop, and any self-reported prior disclosure
training; total model R* = 0.24) revealed that only
cohort was significantly associated with overall error
disclosure performance (2012 versus non-2012: stan-
dardized regression coefficient f=0.54; ¢=3.78;
P <.001; for 2013 versus non-2013: B=0.31;
t=2.63; P=.004); all other variables are P > .12.
As a post hoc test, we conducted a 1-way ANOVA
with cohort as the independent variable
(F»,137=18.88, P <.001), which showed that resi-
dents in 2012 (4.4 = 0.5) performed significantly
better (P =.05) than residents in 2013 (4.1 * 0.8),

and both 2012 and 2013 resident cohorts performed
significantly better (P <.001) than residents in 2005
(3.5 £0.8).

Interviews

We interviewed 9 residents (4 IM, 4 paediatrics, and 1
OS) to explore their experiences with error disclosure
and the role of formal versus informal learning in the
clinical setting.

Residents spoke candidly about how their involve-
ment with errors during training motivated them to
learn about error disclosure. Residents who had
significant involvement with an error described
feeling added ownership for that patient and family
and took personal responsibility to ensure an optimal
patient outcome: “Even though I wasn’t supposed to
be in the hospital, I stayed for the rest of the night
[after an error] until he [the patient] got his
procedure, and 1 accompanied him to the procedure
and just basically made sure that everything went as
smoothly as possible” (IM 3).

This personal ownership drove their desire to be
prepared for the error disclosure process and partic-
ipate in the actual disclosure conversation: “I felt
particularly bad about my part . . . I think it would
have been nice to be there for the disclosure, but I
think it’s often not feasible” (Paediatrics 1). Residents
felt that disclosure is now a core skill expected of all
residents. Encouragingly, although not universal,
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TABLE 2

Internal Medicine, Paediatrics, and Orthopaedic Surgery Residents’ Reported Mechanisms for Learning Error Disclosure

Skills (University of Toronto, 2012)

Mechanism

Example Quotes

Classroom teaching (formal)
Structured teaching occurring in the
nonclinical setting, in medical school or
in residency, which may involve didactic
or other components.

“| found it [the workshop] useful. In particular, | think the thing | took from it
the most was that patients appreciate when you're up front and honest
and empathetic. And those are things that were emphasized as big parts of
the error disclosure process. So those were the key take-home points. | also
found it useful to be able to practice because it's not something you might
get a lot of practice in . .. | did think the most valuable part was actually
getting to practice it and discuss with the standardized patients. And
actually, the other thing | liked was the little wrap-up session at the end,
once we'd had the opportunity to practice, to come back together as a
larger group and share our experiences.” (OS 1)

“Reinforcement of the didactic session was important.” (P 4)

Clinical rounds (formal)
Learning that occurs in case-based

“It has been mostly probably M&M [morbidity and mortality] rounds where
things were disclosed, and you discussed the process.” (IM 2)

discussions, such as morbidity and
mortality rounds.

Observation and role modeling (informal)
Learning that occurs through watching
others disclose error.

“It's always helpful to see, whether it's a fellow or senior resident or a staff
give disclosure first, because you do learn a lot from observing how
something is done appropriately and then having the chance to do it
yourself afterward.” (P 2)

“l was present with the staff surgeon at the time and he disclosed the error
himself. | was there basically as an observer.” (OS 1)

“Just watching other people, and their mechanisms and their strategies, | find
can be helpful. That's what | really remember.” (P 3)

Learning that occurs through a
predisclosure debriefing and team
meeting to plan what will be said, often
followed by a postdisclosure debriefing.

Faculty and senior peer planning (informal) | “I think the opportunity should exist to be able to experience these things,
like giving error disclosure to patients. But | think a discussion should
happen between the staff and the senior resident before that happens, so
that you can decide, first of all, who is going to do the disclosure, and,
secondly, who is going to be there and how it's going to happen. | think
that would be a good opportunity.” (P 4)

“l remember there was a discussion prior about what they would say and
what should be disclosed.” (IM 3)

Abbreviations: OS, orthopaedic surgery; P, paediatrics; IM, internal medicine.

some residents noted that the current culture of
medicine is generally more supportive: “I think it’s
getting to the point where it’s ‘something that is
done.’ It’s not something new or questioned. It’s just
what you do, which is good” (IM 2). “I think the
culture is becoming more open to disclosure of errors
that may have even been considered too minor to
disclose years before” (IM 1).

Residents felt that faculty from all 3 programs were
supportive during disclosure conversations, and that
this support was essential: “I do feel like we have the
support of our staff surgeons. And that’s a necessary
component when you’re disclosing medical errors as a
trainee” (OS 1). “They [the staff] are always there to
discuss it. They ask, ‘Are you okay to do it yourself,
or do you want me to come?’ The staff is there to
support, guide you, and ensure that you’re doing
everything correctly” (IM 2).

Residents described preparing for and learning
about error disclosure both formally and informally
(TABLE 2). Formal mechanisms included (1) stand-
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alone teaching sessions outside of the clinical context,
including didactic presentations and workshops, and
(2) hospital-based clinical rounds, such as morbidity
and mortality case rounds. Residents perceived that
formal sessions had variable utility, and individuals
with fewer real-world experiences of error disclosure
found that the workshop helped to prepare them: “I
personally have not had any major experiences with
error disclosure . . . Things which I remember [from
the workshop] . . . How do you approach them, what
should you do, who should actually go and speak to
the patient, when should someone go and speak to the
patient, who goes in and explains to the patient about
the error which took place. And, of course then, the
plan we have for minimizing such errors in the future”
(IM 4).

The informal mechanisms that prepared residents
for error disclosure occurred in the clinical setting and
involved (1) observing others disclose errors, and (2)
predisclosure planning with more senior residents or
faculty physicians. Role modeling, when it occurred,
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was noted to be especially effective, with residents
describing learning a lot by watching others. With
respect to senior resident or faculty support, residents
described involvement that balanced appropriate
supervision with resident autonomy. This was usually
well handled, but there were instances when faculty
took over the disclosure and thus excluded the
resident from gaining experience: “The staff ended
up doing the disclosure. I felt prepared enough to do
the disclosure myself based on our discussion, but she
ended up doing the disclosure” (Paediatrics 1).

No residents reported being expected to disclose
errors independently if they did not feel comfortable.
The informal learning about error disclosure seemed
particularly relevant in situations where residents
worked in teams. Importantly, residents noted the
significance of having both formal and informal
learning opportunities, as they complemented each
other: “The 2 or 3 didactic sessions gave that
framework and then, seeing kind of practical exam-
ples of those sorts of things on an ongoing basis, when
I’'m on certain rotations, like on the medicine
rotation, gives kind of practical examples to see it
again and again” (IM 1).

One resident identified variability in faculty error
disclosure practices, while recognizing the need for
disclosure despite the negative faculty role modeling.
This suggests that this resident was able to distinguish
appropriate responses and behaviors from suboptimal
ones, but this may not be true for all trainees, and
may represent an ongoing threat of the hidden
curriculum to appropriate error disclosure teaching
and learning: “It’s very physician-specific, in terms of
what kind of error disclosure you get . . . there are
[staff] physicians who do not take error disclosure as
seriously or as aggressively as other physicians”
(Paediatrics 3).

Discussion

We found that current IM, paediatrics, and OS
residents performed well on a structured assessment
of their error disclosure skills, and they performed
significantly better than a historical cohort of IM
residents 7 years earlier. Neither self-reported prior
training in error disclosure nor attendance at our
formal error disclosure workshop correlated signifi-
cantly with performance on the skills assessment.
These findings prompted exploratory qualitative
interviews, which revealed the importance of informal
learning and the impact of these types of learning
activities and experiences on their future error
disclosure practices.

These results suggest that the observed improve-
ment in resident disclosure skills may reflect a number

ORIGINAL RESEARCH

of structural and cultural changes that have taken
place in our local and broader context over the past 7
years, some of which may have influenced the clinical
learning environment positively to support informal
resident learning about error disclosure. This hypoth-
esis is supported by the fact that some residents spoke
candidly about the strong and supportive culture
surrounding error disclosure, and the important role
faculty members and peers played in supporting them
in the disclosure process. They also remarked on the
importance of observing others role model disclosure
behaviors.

Our study findings do not allow us to determine
which local changes or external factors (or a
combination of the 2) contributed to the observed
improvements in resident error disclosure skills.
Given the critical link between the safety culture of
the learning environment and the downstream patient
safety knowledge, skills, and attitudes of physicians-
in-training, future research could focus on institutions
to identify strategies for creating a supportive
environment. This supportive environment could
foster the development of core patient safety attitudes
and behaviors such as skills in error disclosure.
Furthermore, given the ACGME CLER program’s
focus on patient safety,'? data from site visits could
identify environments that support error disclosure,
and make available key strategies that other institu-
tions could emulate.

Our study has several limitations, including that we
studied 3 residency programs at a single institution,
and our findings may not be fully generalizable to
other settings or disciplines. One of the 2 cases used
was more difficult than the other. However, this case
was only used in 2012 and 2013, disfavoring our
finding of overall skills improvement. While several of
our SPs were the same in 2005 and 2012-2013,
several SPs were also new. Previous reliability testing
showed moderate to good interrater reliability among
SPs,* and we did not repeat interrater reliability
testing with new SP raters. We had difficulty
recruiting residents for interviews and did not fully
achieve thematic saturation. In addition, residents
who volunteered may have had more positive
experiences with error disclosure than the overall
population of interest.

Conclusion

At a single institution, residents in IM, paediatrics,
and OS have comparable skills in error disclosure, as
judged by an OSCE with SPs, and performed better
than a historical cohort of IM residents. Additional
findings suggest that formal training alone, such as
workshops, may not be sufficient to improve error
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disclosure skills. We identified key activities, such as
role modeling and a strong local patient safety
culture, that create a sense among residents that error
disclosure is “just something you do.” These findings
support the recent emphasis on the clinical learning
environment as a critical target for advancing patient
safety education.
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