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ABSTRACT

Background Because residents are often on the frontlines of patient care and are likely to witness adverse events firsthand, it is
critical they report patient safety events. They may, however, be underreporting.

Objective We examined the current literature to identify strategies to increase patient safety event reporting by residents.

Methods We used CINAHL (EBSCO Information Services, Ipswich, MA), EMBASE (Elsevier, Amsterdam, the Netherlands), PsycINFO
(APA Publishing, Washington, DC), and PubMed (National Center for Biotechnology Information, Bethesda, MD) databases. The
search was limited to English-language articles published in peer-reviewed journals through March 2020. Key terms included
“residents, trainees, fellows, interns, graduate medical education, house staff, event reporting, patient safety reporting, incident
reporting, adverse event, and medical error.” To organize findings, we adapted a published framework of strategies for
encouraging self-protective behavior.

Results We identified 68 articles that described strategies used to increase event reporting. The most sustainable interventions
used a combination of 3 of the 5 strategies: behavior modeling, surveys and messaging, and required limited financial support.
The survey creates awareness; the behavior modeling is critical for educational purposes, and the reminders help to reinforce the

analysis following submission of event reports.

patient care.

new behavior and embed it into routine patient care activities. We noted a dearth of studies involving trainees in root cause

Conclusions The most successful sustainable interventions were those that combined strategies that minimized time for busy
physicians, incorporated accessible event reporting in already existing medical records, and became part of a normal workflow in

Introduction

The culture of safety over the past 2 decades has shifted
from one of individual patient care responsibility to one
of shared responsibility and teamwork.! The concept of
“just culture” has replaced individual blame and
punishment for errors. The focus of safety is no longer
remediation of the individual, but identification of
system changes and standardization that will reduce the
likelihood of an error.? It is paramount that residents
engage in event reporting to identify system gaps,
standardize processes, and improve patient care.
Despite the clear importance of safety event
reporting by graduate medical education trainees,
there is ample literature describing barriers that
currently exist and that must be addressed to improve
event reporting.” First, many residents do not know
what should be reported and how to report it. Often,
trainees rotate through multiple hospitals, each with a
different event reporting system, and need to be
educated on how to enter an event at each location.

DOI: http://dx.doi.org/10.4300/JGME-D-19-00649.1

Editor’s Note: The online version of this article contains strategies
used to increase patient safety event reporting and factors
addressed by strategies.

Many event reporting systems are cumbersome and
time consuming, which may cause busy trainees to
resist entering an event. Lack of feedback or change
after reporting an event has also been cited as a reason
why trainees do not report safety events.® As residents
are early in their careers, they may be less confident in
their knowledge and uncomfortable admitting signs
of vulnerability.** For these reasons, residents may
refrain from calling attention to an error and prefer to
hide or ignore it. Lastly, as residents are often new to
an institution and dependent on faculty supervisors to
support them in finding a future job or fellowship,
they may have concerns about repercussions such as
ruined reputations, inability to find a job, or
punishment for an error.°

Residents are often on the frontlines of patient care
and are likely to witness adverse events firsthand,
making it imperative that they report events. There-
fore, the goal of this narrative review was to examine
current literature to identify strategies to increase
patient safety event reporting by resident physicians.

Methods

We searched the CINAHL (EBSCO Information
Services, Ipswich, MA), EMBASE (Elsevier, Amster-

Journal of Graduate Medical Education, August 2020 415



REVIEW

dam, the Netherlands), PsycINFO (APA Publishing,
Washington, DC), and PubMed (National Center for
Biotechnology Information, Bethesda, MD) databases
to inform our narrative review. The search was
limited to English-language articles published in
peer-reviewed journals. No limitations were placed
on publication time range. Through consultation with
a librarian, we focused on graduate medical education
trainees only as our population of interest. As a result,
we conducted title and abstract searches using the
following key terms for participants: residents,
trainees, fellows, interns, graduate medical education,
house staff, and the following key terms to identify
interventions of interest: event reporting, patient
safety reporting, incident reporting, adverse event,
medical error. Eligibility criteria were articles in
which participants included residents/fellows and
interventions/outcomes related to increasing patient
safety event reporting. Articles were excluded when
the term “residents” referred to occupants of nursing
care homes. Database searches were conducted by
one author (U.L.); title, abstract, and full-text
screenings by 2 authors (M.A. and U.L.); and analysis
and write up by all authors.

We adapted the Peters” 5 Strategies for Encouraging
Self-Protective Behavior framework as a way to
organize and interpret which articles addressed which
barriers to patient safety event reporting. The Peters’
model was developed to obtain diagnostic information
about self-protective behaviors that can be translated
into effective accident prevention strategies in work-
place environments. The organization of elements in the
model is based on the PRECEDE (predisposing,
reinforcing, and enabling causes in educational diagno-
sis and evaluation) model developed as a framework for
planning health education programs.® The 5 strategies
in the Peters” model were chosen because they have
undergone a significant amount of empirical research
and appear to be widely used in studies of workplace
self-protective behaviors. Given the importance of safety
event reporting in promoting a culture of safety in
health care environments, we felt this model provided
an excellent way to categorize patient safety event-
reporting education interventions.

Our framework provides a way to organize
strategies to address barriers and improve patient
safety event reporting (FIGURE 1). The framework
begins by identifying the event for action or improve-
ment (phase 1); then, we identify the behavioral and
environmental barriers related to patient safety event
reporting (phase 2), which is followed by the
predisposing, enabling, and reinforcing of factors
that could improve event reporting (phase 3), and
finally, strategies are sought that could be used to
overcome identified barriers (phase 4). Given that the
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goal of our qualitative synthesis process was to
identify the most commonly used strategies to
increase event reporting among residents and fellows
and the characteristics of interventions that reported
sustainability over time, we used the framework to
develop our data extraction form. To help organize
our findings, we reported results according to the 5
strategies of our guiding framework: behavioral
modeling and training, disciplinary actions, incen-
tives, messages, surveys, and interviews.

The Emory University Institutional Review Board
determined that this study was exempt from review.

Results

We identified 68 articles that described strategies used to
increase event reporting among residents and fellows
(FIGURE 2). The TABLE provided as online supplemental
material lists the 68 articles and indicates which
strategies were used to increase patient safety event
reporting in each article and the factors addressed by the
selected strategies. Several articles described interven-
tions that used multiple strategies. Across the 68 articles,
the most common strategy used to increase event
reporting was surveys and interviews (n =435,
66%),”7* followed by behavioral modeling and train-
ing (n=42, 62%),* messages (n= 11, 16%),T incen-
tives (n=4, 6%),'*°7¢”7! and disciplinary actions
(n=1, 1%).”> Most articles did not report sustainabil-
ity of interventions; however, for those articles that
reported sustainability of interventions (n = 14, 21%),f
sustainability ranged from 5 months to 2 years. Articles
reporting sustainability of interventions involved the use
of 3 primary strategies: behavioral modeling and
training (13 of 14, 93%),§ reminder messaging (5 of
14, 36%),%18°7271 and incentives (4 of 14,
29%).18:57:6771 I the following sections, examples are
used to highlight different aspects of each of the §
strategies.

Surveys and Interviews

Surveys and interviews were used to promote
increased involvement, knowledge, and awareness of
patient safety event reporting. Across the 45 articles
(of 68 total, 66%) using surveys and interviews, 38
(84%) used surveysll and 7 (16%) used inter-

*References 6, 9, 11, 12, 14-16, 18, 19, 21, 22, 24, 27-30, 41-44, 47-
68.

tReferences 6, 18, 44, 51, 56, 57, 62, 69-72.
YReferences 6, 11, 16, 18, 30, 52, 53, 57, 61-63, 67, 71, 74.
§References 6, 11, 16, 18, 30, 52, 53, 57, 61-63, 74.

||References 6, 9-12, 14-16, 18-24, 26-31, 33-43, 48, 60, 64, 70, 73,
75.
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FIGURE 1

Adaptation of the Peters’ 5 Strategies for Encouraging Self-Protective Behavior Framework

views. 31723324446 11y 49 articles (62%),# surveys
and interviews were used to address enabling factors
(eg, skills, knowledge, or resources). For example,
Martowirono and colleagues'® used interviews to
explore barriers that residents experience (eg, nega-
tive attitudes, unsupportive culture, lack of perceived
ability) and obtain proposed solutions from residents
(eg, provide feedback, simplify reporting process,
promote incident reporting culture). In 34 articles
(50%),** surveys and interviews were used to
identify predisposing factors (eg, beliefs, attitudes,
values, or perceptions); for example, Louis and
colleagues'? surveyed residents and faculty using the
Healthcare Provider’s Perceptions of Safety Events
Questionnaire, a tool based on 9 core domains, which

contains 60 items focused on variables that either
facilitate or impede patient safety event reporting.

In 21 articles (31%),TT surveys and interviews were
used to identify reinforcing factors (eg, feedback from
supervisors or coworkers, incentives, or disciplinary
action). For example, Heard et al”® mailed a survey to
anesthesiology residents to determine attitudinal and
emotional factors influencing reporting of an unspec-
ified adverse event caused by error.

Behavioral Modeling and Training

Behavioral modeling or training was used to increase
performance of preferred behaviors. The primary modes
of providing modeling and training were through
educational programming (33 articles, 49%)f and

#References 6, 9, 12-19, 21, 22, 24-46, 48, 60, 64, 70, 73, 75.

**References 6, 11, 12, 14, 17-21, 23-27, 31-42, 44-46, 48, 60, 64,
70, 75.

T1References 6, 10, 11, 13, 17-19, 33, 36-39, 41-46, 60, 73, 75.

YtReferences 6, 11, 12, 14, 19, 21, 22, 24, 27, 29, 30, 41-44, 48-50,
53-55, 57-60, 62-64, 66-68, 76.

Journal of Graduate Medical Education, August 2020 417



REVIEW

Example search (EMBASE):
(‘adverse event*:ab,ti OR 'patient safety"ab,ti OR
incident:ab,ti OR 'medical error:ab,ti) AND
:ab,ti AND ti OR trail ti
OR fellows:ab,ti OR intern:ab,ti OR ‘graduate medical
education’:ab,ti OR "house staff'ab,ti)

English language records identified
through database search; n = 1082
(CINAHL [205], Embase [497],
PsycINFO [63], PubMed [317])

—

Records remaining for further
review; n = 680

l—.

Records remaining for further
review; n = 117

—

Full articles remaining for further
review;
n=87

Duplicates excluded; n = 402

Records excluded after title/abstract
screening; n = 563
(Exclusions: residents in care homes,
outcomes not related to adverse event
reporting)

Abstract-only records excluded; n = 30

Articles excluded (n = 19) and reasons:

Patient safety process description only;
n=7

Self-reported barriers only; n = 11
Review; n=1

Number of articles included in
narrative review; n = 68

FIGURE 2
Narrative Review Flow Diagram

new or updated technology (9 articles, 13%).§§ This
strategy was primarily used to address deficits related to
patient safety event reporting knowledge and resources
(ie, enabling factors).

Most educational programs were led by a team of
faculty and residents; however, 2 articles (3%)
described resident-led curricula.’”®® Tevis and col-
leagues,®* for example, developed an annual patient
safety orientation of first-year students. The 4-hour
event was developed by a multidisciplinary team,
including faculty, residents, and experts in quality
improvement and patient safety. including the vice
president of quality and safety and the medical
director of patient safety. This event consisted of
large group discussions about event reporting and
small group sessions where residents worked with a
facilitator to complete a root cause analysis (RCA).
Discussions covered topics such as just culture,
definitions of adverse events and near misses, the
importance of reporting, instructions about how to
submit event reports, and a summary of how reports
are processed and how institutional processes are
changed based on reports.®* Smith et al®® described
how pediatric residents developed a curriculum and
led a monthly conference during which they reviewed
adverse event reports, identified system vulnerabili-
ties, and designed solutions to address those vulner-
abilities. As part of educational programming,

§8References 15, 16, 18, 47, 51, 56, 61, 65, 74.
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morbidity and mortality conferences were used to
increase trainee awareness about adverse events and
the importance of reporting?3%33:57:63.7476=79, |5
ever, although there were calls for increased trainee
participation in RCA)," only Murphy and col-
leagues®® described an intervention using a mock
RCA to increase trainee adverse event reporting, and
only the study by Dunbar and colleagues®? reported
increased resident physician involvement in RCA as a
result of their intervention.

New or updated technology, including mobile
technology and computer software, was primarily
introduced to reduce the burden of submitting an
adverse event report. Bent and colleagues®” described
how personal digital assistants were introduced to
help anesthesiology residents complete a collection of
logbook data, procedural performance data, and
critical incident reports. Thoms et al® described
how they introduced a trigger list to suggest suitable
types of incidents to report and trained faculty and
residents to use the electronic reporting system that
contained the list.

Forty-one of 42 articles (98 %) related to behavioral
training or modeling addressed enabling factors (ie,
knowledge and resources).llll For example, Macht et
al’® described the development of a resident-led
patient safety curriculum conducted quarterly during
academic conferences. That curriculum involved a
review of topics such as what to report, how to
report, and methods for analysis of an adverse event.
The curriculum also involved reviewing aggregated
resident-filed events and conducting a detailed mini
RCA.>> With regard to reinforcing factors, 22 of
those 42 articles (52%)## addressed how programs
used feedback or incentives to promote patient safety
event reporting. Steen and colleagues'” developed an
educational session on event reporting and followed
up by providing feedback every 2 months on events
reported and actions taken. Finally, 18 of the 42
articles (43%)*** discussed the use of behavioral
modeling or training to address attitudes and beliefs;
for example, Boike and colleagues®’ used 1-hour
training conferences to educate residents on the types
of events that qualify for adverse event reporting.

Messages

Messages, in the form of emails, documents (eg,
manuals), and meetings were used to promote patient

||||References 6, 11, 12, 14, 15, 16, 18, 19, 21, 22, 24, 27-30, 41-44,
47-51, 54-68, 74, 76.

##References 6, 11, 18, 19, 41-44, 49, 51, 53, 54, 56-60, 62, 63, 65,
67, 76.

***References 6, 11, 12, 14, 18, 19, 21, 24, 27, 41, 42, 44, 48, 49, 54,
58, 60, 64.



safety event reporting behaviors. This strategy was
used to primarily address enabling factors and
reinforcing factors. In an example of an enabling
factor, Jericho et al** developed a resident education
manual that included references to resources, such as
the National Quality Forum Serious Reportable
Adverse Events in Healthcare, and included a
reporting quick reference guide. That manual was
distributed to residents as part of an educational
program.** Desbiens®® described how their setting
used an event reporting records audit process coupled
with program director meetings with residents as an
example of reinforcing adverse event reporting
behavior. Finally, in an attempt to address resident
concerns around repercussions of reporting patient
safety events (ie, predisposing factors), Fleming and
colleagues”® proposed a set of 14 recommendations to
improve protection for residents in raising patient
safety concerns. These recommendations include calls
for educating physicians on their professional duty
and responsibility to report adverse events and
developing open and positive workplace cultures
where patient safety events can be discussed and
resident input is welcomed.”’

Incentives

Incentives, while rare, were used to reinforce accom-
plishment of preferred patient safety event reporting
behaviors and improve compliance. For example,
Herzer and colleagues®” described how they devel-
oped a “Good Catch” award to recognize an
individual or group who identified and reported an
adverse event and participated in efforts to analyze
the hazard and implement a plan to address it. To
improve compliance, Scott et al'® described how they
used a retirement savings benefit to improve resident
participation in adverse event reporting. In particular,
they set a goal of having residents report 5% or more
of all adverse events for a period within the academic
year and the economic incentive consisted of a
retirement savings benefit in the amount of 1.5% of

residents’ annual salaries.'®

Disciplinary Actions

Disciplinary action was the least used strategy. The
only article that discussed disciplinary actions related
to patient safety event reporting used a survey to ask
participants which responses to protocol lapses (eg,
public reporting or penalties, fine, suspension, or
firing) they would endorse for different adverse event
Driver and colleagues’® noted that,
although participants endorsed the use of penalties,
implementation of such a system would go against

scenarios.”?

REVIEW

developing positive workplace cultures where adverse
events can be discussed without fear of repercussions.

Largest Strategy Combination

One publication included 4 of the 5 strategies that
resulted in sustained event reporting for at least a
year.'® That team used a multifaceted intervention
that incorporated a comprehensive educational cam-
paign, email notifications, one-on-one discussions, a
survey asking for the resident’s principal motivations
for completing an adverse event report (87% cited
patient wellness as a motivation for reporting, 64%
cited the financial retirement incentive, and 17% cited
educational opportunity), and a financial incentive of
retirement matching. This combination of strategies
resulted in an increase in the average number of
adverse events reported by residents from 1.6% to
9% of the institution’s overall event reports, repre-
senting a 5.6-fold increase during the 1-year initia-

tive.!®

Discussion

This narrative review provides a comprehensive
examination of the most commonly used strategies
to increase patient safety event reporting among
residents and fellows and the interventions that
reported sustainability over time.

The most common strategy—surveys and inter-
views—was instrumental in assessing current barriers
to reporting and/or the trainees’ understanding of
patient safety and for increasing awareness of event
reporting. Behavior modeling and training was also
essential for educational purposes, addressing deficits
in knowledge and/or specific hospital systems used for
event reporting. Lastly, frequent messaging was
needed to reinforce behaviors that are often not part
of routine patient care. Busy trainees are focused on
providing appropriate patient care, completing ad-
ministrative tasks, documenting in the electronic
medical record, meeting work hour requirements, all
while maintaining their own personal health. Patient
safety is often a low priority, resulting in trainees who
do not wish to take additional time, do not recognize
the importance, or do not remember to log patient
safety events, particularly at the end of a long shift.

Our review demonstrates that no single strategy
solves the many challenges that exist, but a combina-
tion of strategies seems to have a cumulative,
sustainable effect on resident physician reporting by
supporting a culture that fosters reporting. While
many successful interventions reviewed in this study
incorporated a combination of strategies, some were
expensive'® or time consuming to the leadership and
trainees. However, the combination of surveys,
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behavior modeling and training, and messages re-
quired fewer resources and resulted in positive
behavior modification in patient safety event report-
ing.

While a combination of all the strategies may best
sustain results, resources (particularly time and
money) are often limited. For many institutions,
particularly large institutions with multiple partici-
pating sites, it is not practical to implement and
sustain all these strategies. Articles highlighting
sustained improvements®''® used a combination of
behavior modeling, coupled with surveys and mes-
saging, and required limited financial support, but
some time and dedication by leaders and educators.
The survey creates awareness, the behavior modeling
is critical for educational purposes, and the reminders
help to reinforce the new behavior and embed it into
routine patient care activities.

One limitation of our review, or potentially a
limitation in the state of patient safety education, was
the dearth of studies discussing involvement of
trainees in RCA following submission of event
reports. The National Collaborative for Improving
the Clinical Learning Environment suggests that, by
using facilitated, interprofessional, systems-based
approaches to analyze patient safety events (ie,
RCA) and by understanding how these events
translate into improvements, residents will be more
likely to recognize and report patient safety events.5°

One additional component that is critical to the
success of event reporting is leadership. While our
review did not specifically address the role of
leadership, it appears to be a vital element for
engaging residents in event reporting. Mitchell and
colleagues®! noted, “If the healthcare industry wants
to learn from its mistakes, miss or near miss events, it
will need to take incident reporting as seriously as the
health budget.” Organizational leaders, patient safety
leaders, and education leaders must all be invested in
creating a culture in which everyone believes that
patient safety is a top priority. Engaged leaders will
prioritize patient safety so that event reporting is part
of the routine culture of patient care and, therefore,
encouraged and expected.

Patient safety event reporting is a complex issue
that requires a multifaceted approach. The future of
engaging residents in incident reporting lies in
creating awareness of the issues, targeted behavior
modifications, effective messaging and training, ro-
bust analysis of the incident reports, and meaningful
engagement of physicians. The Accreditation Council
for Graduate Medical Education has already begun
this process by promoting a culture of safety (ie,
supportive culture, emotional support for those
involved in patient safety events, and a culture of
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safety survey), patient safety education, reporting of
safety events, and encouraging participation in RCA
and disclosure of medical errors. Ultimately, creating
a hospital system that effortlessly and continuously
collects safety data will solve the challenge of event
reporting among physicians.

Conclusions

Based on our study results, the most successful
sustainable interventions are those that use a combi-
nation of behavior modeling, coupled with surveys
and messaging, and that minimize the time required
for busy residents by incorporating accessible event
reporting in already existing medical records.
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