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Abstract

Objectives—Reporting of adverse and near miss events are essential to identify system-level
targets to improve patient safety. Resident physicians historically report few events despite their
role as front-line patient care providers. We sought to evaluate barriers to adverse event reporting
in an effort to improve reporting. Our main outcomes were: resident attitudes about event
reporting, and the frequency of event reporting before and after interventions to address reporting
barriers.

Methods—We surveyed first year residents regarding barriers to adverse event reporting, and
used this input to construct a fishbone diagram listing barriers to reporting. Barriers were
addressed and resident event reporting was compared before and after efforts were made to reduce
obstacles to reporting.

Results—First year residents (97%) recognized the importance of submitting event reports,
however the majority (85%) had not submitted an event report in the first 6 months of residency.
Only 7% of residents specified that they had not witnessed an adverse event in 6 months, while
one third had witnessed 10 or more events. The main barriers were: lack of knowledge about how
to submit events (38%) and lack of time to submit reports (35%). After improving resident
education around event reporting and simplifying the reporting process, resident event reporting
increased 230% (68 to 154 annual reports, p=0.025).

Conclusions—We were able to significantly increase resident event reporting by educating
residents about adverse events and near misses, and addressing the primary barriers to event
reporting. Moving forward, we will continue annual resident education about patient safety, focus
on improving feedback to residents who submit reports, and empower senior residents to act as
role models to junior residents in patient safety initiatives.

Background

As front-line workers who dedicate as many as 80 hours per week to patient care, residents
are uniquely positioned to identify adverse events and propose solutions to these patient
safety issues. Physicians have historically been infrequent reporters of adverse events due to
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time constraints, cultural factors, training, and lack of knowledge around event reporting.(1-
3) Physician reported events have been shown to make up only 1-2% of all reported events.
(1, 2) Based on recommendations by the Institute of Medicine report Resident aduty hours:
Enhancing sleep, supervision and safety, the Accreditation Council for Graduate Medical
Education (ACGME) has made recommendations regarding the development of future
physicians.(4, 5) The ACGME emphasizes that residents need to know how to identify and
report adverse events.(6) In addition, residents must learn how to implement best practices to
identify patient safety events and incorporate knowledge from adverse events/near misses to
improve the safety of medical care.(7) With increasing emphasis on resident participation in
quality improvement work, and the goal of developing a generation of physicians focused on
patient safety,(8, 9) it is imperative that residents contribute to event reporting. Therefore,
many organizations are motivated to improve resident event reporting.(10)

Previous studies have examined various methods to improve resident event reporting.(11,
12) The most common approach was resident education. A one-time educational
intervention was found to improve reporting from average of 2.5 per month to 19 per month
in a group of internal medicine residents, however the increase in reporting was not
sustainable over time.(11) On the other hand, the combination of resident education,
quarterly discussions about ongoing quality improvement based on event reporting, and
immediate feedback to residents who reported events, was found to sustainably improve
anesthesia resident reporting from 0 reports quarterly to 28.(12) Another group
demonstrated 5 fold improvement in rates of reporting in residents who were rewarded
financially for reporting.(13) Interestingly, no improvement in reporting was found in
anesthesia or emergency medicine residents. The authors also did not evaluate the long term
sustainability of this intervention. Although financial incentives may improve event
reporting in the short term, they are unlikely to result in sustained physician reporting.(14)
Others have utilized quantitative goals to increase resident reporting. The expectation for a
group of internal medicine residents was that they report one event per rotation and only 6%
of residents met the goal.(11) Female and second year residents were found to be most likely
to report events. Simply telling residents they are expected to report a specific number of
events may take the focus away from the patient and the implications of near misses and
adverse outcomes. Having residents fill a quota of reported events may thereby lead to poor
quantity and quality of reported events.

Many of these previous studies have focused on changing event reporting at a departmental
level, and have not implemented hospital wide resident education programs to improve event
reporting.(11, 14, 15) Our aims were to assess resident attitudes about event reporting
hospital wide, and to identify perceived barriers to reporting. We sought to evaluate changes
in resident event reporting after eliminating resident identified barriers to reporting.

The study was undertaken in three phases: pre-intervention evaluation of barriers to resident
event reporting, intervention based on the pre-intervention findings, and post-intervention
assessment of resident event reporting. The primary outcome was the number of patient
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safety events reported before and after implementation of barrier reduction strategies. The
study was exempt from IRB approval as it deemed a quality improvement project.

Resident Attitudes and Barriers to Reporting

We first sought to identify barriers to resident event reporting. We surveyed first year
residents at a single academic teaching institution regarding resident reporting of patient
safety events. We targeted all 94 first year residents at our institution. The survey was
developed by an interdisciplinary team of quality and safety experts and was not validated or
piloted. Surveys were distributed at the beginning of the First Annual Patient Safety
Orientation, which was a mandatory event (January 2015) for all first year residents
regardless of specialty. The surveys were anonymous and did not include identifiable
information. The survey sought to identify resident attitudes about event reporting, reasons
for not submitting events, and the number of events residents had witnessed in the first six
months of training.

Our institution has a robust Resident Quality and Safety Council (RQSC). The council is
comprised of residents from every specialty at our institution and focuses on improving
quality and safety within and across departments, educating residents and medical students
about quality and safety, and acting as conduit of information between residents and hospital
administration and other institutional quality and safety councils. Members participate in the
Event Evaluation Team, Safety Committee, Quality Council, EPIC Superuser Group, RCA
Committee, and the Interdisciplinary Model of Care Committee to name a few. This group
of residents worked together to identify barriers to resident event reporting.

The RQSC utilized a fishbone diagram, which is a straightforward tool used to identify all
contributing root causes for a specific problem. Causes for poor event reporting were
categorized under the following headings: tasks, organization, tools/technology, person, and
environment. None of the RQSC members were first year residents who completed the
survey at the Patient Safety Orientation and data from that survey was not available when the
fishbone diagram was constructed.

Improvement Work and Resident Reporting

We utilized the results of the resident surveys and the RQSC fishbone diagram to address
specific barriers to event reporting. Specifically, we held the First Annual Patient Safety
Orientation for first year residents. The event was planned by a multi-disciplinary team of
physicians (faculty and residents) from diverse specialties as well as experts in quality
improvement and patient safety including the Vice President of Quality and Safety and the
Medical Director of Patient Safety. The four-hour 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. The event reporting discussion included a description of Just
Culture, definitions of adverse events and near misses, the importance of reporting,
instructions about how to submit events, and a summary of how reports are processed and
how institutional processes are changed based on reports. While first year residents were
surveyed at the beginning of this event, this information was not used to tailor the event, but
rather to identify first year resident perceptions on event reporting.
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We also revised the patient safety event reporting system by simplifying the data entry
process and linking event reporting to the electronic medical record. The entry form was
shortened dramatically to only include necessary information. Additionally, the reporting
system was previously only accessible from the hospital intranet website. We linked the
reporting system to the electronic medical record so that it can be accessed while reviewing
a patient chart. We published an article on event reporting in the RQSC quarterly newsletter
to further educate residents on the topic. These changes and education were all implemented
simultaneously. Annual resident event reporting was analyzed in the three years prior to the
Patient Safety Orientation and the year following the intervention.

Outcome Measures

The primary outcome of interest was the number of patient safety events reported before and
after implementation of barrier reduction strategies. Annual resident event reporting was
analyzed in the three years prior to the Patient Safety Orientation and the year following the
intervention.

Statistical Analysis

Results

Demographic data including specialty and gender was collected for residents attending the
Patient Safety Orientation. Survey results were tallied in the following categories: resident
attitudes, barriers to event reporting, and number of witnessed patient safety events. The
number of patient safety events reported in the three years prior to the intervention and in the
one year after the intervention were evaluated with a one sided t test. P values <0.05 were
considered significant.

A group of first year trainees (n=94) at a single academic institution were surveyed
regarding their personal history with adverse event reporting and their attitudes regarding
event reporting. Trainees from general medicine (17%), pediatrics (14%), emergency
medicine (12%), general surgery (11%), and anesthesia (10%) comprised the majority of
invited residents. The majority of residents were male (62%).

Resident Attitudes and Barriers to Reporting

Of the 94 invited residents, 67 (71%) both attended the event and completed the survey.
Figure 1 summarizes resident attitudes about event reporting. Almost all surveyed residents
(97%) believed it was important to submit an event report if involved in a patient safety
event. However, 85% reported they had not submitted an event report in the first 6 months of
their training. Most residents (83%) did not fear punishment from the organization for
clinical error on their part, therefore this does not appear to be a primary driver of poor
reporting.

We also queried residents regarding reasons they were not submitting patient safety events.
As demonstrated in Figure 2, the two major barriers to event reporting were lack of
knowledge about how to submit events (38%) and lack of time (35%). Almost all residents
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(97%) were aware there was a system for event reporting. Discouragement or fear of
retribution from peers or faculty was uncommonly cited as a barrier to event reporting (4%).

To gain a better understanding regarding residents’ ability to identify adverse events,
residents were asked how many events they had witnessed in the first 6 months of their
training that they considered reportable. One third of residents reported they had witnessed
>10 events and 58% of residents witnessed >5 events over 6 months (Figure 3). Almost one
tenth of residents (7%) reported that they had not witnessed any adverse events.

The fishbone diagram constructed by our Resident Quality and Safety Council is
demonstrated in Figure 4. The RQSC found that the electronic reporting system was both
difficult to access, time consuming, and contained questions that residents did not know how
to answer (i.e. assigning harm scores). Furthermore, residents reported a lack of education
about event reporting including how to report, what to report, and what happens with
submitted reports. Residents cited a lack of time, assumption that others (nursing and other
staff) would report, and lack of positive role models in their field as additional barriers to
event reporting.

Improvement Work and Resident Reporting

After implementing our improvement work, we noted an increase in the number of resident
reported events. Over the 3 years prior to the changes an average of 68 events per year were
reported by residents (61 in 2012, 68 in 2013, 76 in 2014). Following the interventions, there
were 154 resident reported events in 2015. This change was significant with p value 0.025.
A summary of the 2015 resident reported events is listed in Table 1. The most commonly
reported events were related to medications (25%) or care coordination (24%). Thirty seven
percent of reported events were near misses, which was a major focus of teaching during the
Patient Safety Orientation.

Discussion

In summary, we found that residents understand the importance of reporting adverse events
and near misses. However, first year residents cited lack of knowledge about how to report
and lack of time as barriers to submitting event reports. After improving resident education
and simplifying the reporting process, we found a significant increase in event reporting.
Also, over one third of reports were near misses indicating that residents understand the
importance of identifying areas for improvement even when harm does not reach the patient.

We found that 85% of first year residents had not reported an adverse event in the first 6
months of training. Those same residents reported having witnessed multiple adverse events
during that time period with 58% having witnessed >5 events. If all of the 600 residents at
our institution witness 5 events every 6 months, it would suggest that residents are
witnessing thousands of events annually at our hospital alone. We are currently only
capturing a small proportion of those events with our reporting system.

By improving resident education, we modestly improved resident reporting by 2-fold. We
anticipate that going forward we will continue to see an increase in reporting over the next
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3-5 years. We will continue to hold annual patient safety education events and as residents
progress through their training they will pass their knowledge of event reporting to junior
residents. Others have found an increase in event reporting after a single educational
intervention, but the increase was not sustainable over time.(11) Therefore, we believe that
ongoing training in patient safety is necessary to create a culture of patient safety and ensure
ongoing reporting of near misses and adverse events.

We found that residents cited lack of time (35%) and lack of knowledge about how to submit
events (38%) as the most common barriers to event reporting. Another study surveyed a
group of anesthesia residents about event reporting, and half were found to lack knowledge
about what events should be reported.(12) Interestingly, almost a quarter of the anesthesia
residents felt colleagues would not be supportive and 18% were concerned about litigation.
This is in contrast to our study where <5% of residents feared retribution from faculty or
fellow residents.

Moving forward we plan to continue the Patient Safety Orientation annually to educate
residents about event reporting. We will also continue to query residents about potential
barriers to event reporting and will use the RQSC to provide reminders and feedback about
reported events. We would also like to empower senior residents to be role models to junior
residents and medical students when it comes to addressing patient safety and reporting
adverse events.

This study had several limitations. First, the study was conducted at a single academic
teaching hospital and therefore the results may not be generalizable. While first year
residents were required to attend the Patient Safety Orientation, only 70% of residents both
attended and completed the survey. Lack of 100% response rate, as well as utilization of
surveys to assess resident reporting and perspectives on reporting lends itself to response
biases. To address this concern, we also utilized objective reporting data from hospital
sources, and the RQSC constructed a fish bone diagram for barriers to event reporting,
which identified barriers not included in the survey.

We implemented multiple changes to the reporting system and resident education
simultaneously, this could be viewed negatively as it would be difficult to discern which
change had the largest effect. However, we felt that residents raised many issues with event
reporting at our institution and therefore multiple changes were necessary to make the
system more resident friendly. In addition, this study is unique in that we focused on
application of changes hospital wide including all residents at the institution. The hospital
leadership has committed to continuing education efforts annually and RQSC will continue
to continue to educate residents and examine additional areas for improvement.

The results of this study have important implications for patient safety. We outlined resident
perceived barriers to adverse event reporting. We demonstrated that by educating residents
about adverse events, near misses, and event reporting, in addition to eliminating barriers to
event reporting, we can dramatically increase resident event reporting. Residents are on the
front lines of patient care in all hospital settings and can have a profound impact on the
quality of care patients receive. Educating and empowering residents to report adverse
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events and near misses will allow hospitals to more readily identify systems issues and areas
for improvement in patient safety, and through continued engagement and emphasis of
resident participation in patient safety initiatives, we hope patient safety will be an integral
part of the future practice of these residents.
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Figure 1.
Resident Attitudes About Event Reporting
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Figure 3.
How many events have you witnessed that could have been reported?
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Figure 4.
Fishbone diagram - Barriers to submitting adverse event reports
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Resident Reported Events N =154
n (%)

Event Type
Medication 39 (25)
Care coordination/Communication 37 (24)
Error in assessment, diagnosis, monitoring 15 (10)
Laboratory 15 (10)
Imaging 10 (6)
Non-surgical complications 7 (5)
Surgical/Procedural complications 7(5)
Medical records/Patient identification 6 (4)
Equipment/Devices 4(3)
Fall 3(2)
Other ™ 11

Harm Score
Unsafe condition 34 (22)
Near miss 57 (37)
No harm evident 17 (11)
Emotional distress or inconvenience 13(8)
Additional treatment required 18 (12)
Temporary harm 14 (9)
Permanent harm 1(1)
Death 0 (0)
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Other: Exposures, Nutrition, Maternal, Behavioral Transfusions

Table 1

Summary of resident reported events January — September 2015
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