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Abstract

Background Systematically engaging residents in large
programs in quality improvement (Ql) is challenging.

Objective To coordinate a shared QI project in a large
residency program using an online tool.

Methods A web-based Ql tool guided residents through a
2-phase evaluation of performance of foot examinations
in patients with diabetes. In phase 1, residents completed
reviews of health records with online data entry. Residents
were then presented with personal performance data
relative to peers and were prompted to develop
improvement plans. In phase 2, residents again reviewed
personal performance. Rates of performance were
compared at the program and clinic levels for each phase,
with data presented for residents. Acceptability was
measured by the number of residents completing each
phase. Feasibility was measured by estimated faculty,
programmer, and administrator time and costs.

Results Seventy-nine of 86 eligible residents (92%)
completed improvement plans and reviewed 1471
patients in phase 1, whereas 68 residents (79%) reviewed
1054 patient charts in phase 2. Rates of performance of
examination increased significantly between phases
(from 52% to 73% for complete examination, P <.001).
Development of the tool required 130 hours of
programmer time. Project analysis and management
required 6 hours of administrator and faculty time
monthly.

Conclusions An online tool developed and implemented
for program-wide QI initiatives successfully engaged
residents to participate in QI activities. Residents using
this tool demonstrated improvement in a selected
quality target. This tool could be adapted by other
graduate medical education programs or for faculty
development.
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Editor’s Note: The online version of this article contains
examples of performance improvement plans from residents.

Introduction

Resident quality improvement (QI) involvement fulfills
practice-based learning and improvement requirements and
develops skills for future practice analysis.! Several articles
have identified programs that have involved residents in QI
projects.>” Frequently cited challenges include facilitating
faculty time, training, or funding; multiple competing
educational and clinical demands; and voluntary partici-
pation of only a subset of residents.®” Electronic health
record limitations in aggregating data and providing
performance reports may also limit effectiveness.

Few large residency programs (those with more than 40
residents) have published results of QI efforts engaging all
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residents. Programs that have involved large numbers of
residents in QI have shared small group QI projects.®!!
Small groups encourage resident ownership; however, they
may not engage trainees universally and may have
sustainability concerns given the number of projects
generated. Multiple projects may also be difficult to

track and document resident involvement for objective
improvement and accreditation visits.

We describe a residency-wide project shared for 1 year
in a large internal medicine program. A single project was
undertaken to illustrate QI principles and to engage
residents in a shared format using a novel, online
tracking system, and we describe its development and
implementation.

Methods

Setting and Participants

The Duke Medicine Residency program includes 41
categorical and 9 preliminary interns and 86 categorical
residents.

QI Project Development and Online Management

Categorical residents participate in 1 of 3 (A, B, and C)
continuity clinics. During postgraduate year (PGY)-1, all
trainees participated in an online curriculum teaching basic
QI vocabulary and processes. We developed an online,
interactive experience using Microsoft SharePoint, an
online collaboration tool, to guide PGY-2 and PGY-3
residents through an audit and feedback evaluation of
performance around a quality metric chosen by program
and resident leadership.

The online project occurred in 2 phases relative to the
resident’s creation of an “‘aims” statement. In phase 1,
residents reviewed a web-based, educational module de-
scribing the online tool, the current project and metric,
information on creating aims statements, and use of the Plan-
Do-Study-Act cycle.'* Residents then completed chart audits
with online data entry. The database underlying the QI
module is housed on a password-protected, internal Duke
server. All data entered into the online tool are deidentified
and did not include any protected health information.

During phase 1, residents reviewed the components of
the complete foot examination of patients with diabetes
and the underlying evidence as a slideshow embedded in
the module. Residents then completed retrospective health
record reviews for a minimum of 15 different patients with
diabetes seen recently in their continuity clinic for nonacute
visits and entered data into the QI interface on the foot
examination components that had been completed and
documented for each patient. Residents then were shown
graphs of personal examination completion rates, as well as
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What was known

Lack of a feasible platform to manage and track improvement projects is
a challenge in teaching residents practice-based learning and
improvement.

What is new

An online tool for program-wide quality improvement initiatives
resulted in improvement in a selected quality target.

Limitations

Data were self-reported; clinical improvements may be due to other
elements of a larger educational intervention.

Bottom line

The online quality improvement tool was feasible and well-accepted by
residents and could be adapted for other improvement targets.

the aggregate performance of their peers at other clinics
and the overall program for comparison (FIGURE). To
complete phase 1, residents developed an online individual
performance improvement plan, including an aims state-
ment and “next steps.”

In phase 2, which occurred in the second half of the
academic year, residents reviewed their performance on-
line, as in phase 1. Rather than create an improvement
plan, residents commented on project successes, barriers to
improvement, and next steps. Phase 2 was scheduled a
minimum of 3 months from completion of phase 1 to allow
residents time to implement improvement plans. Residents
were provided 1 protected half-day during ambulatory
blocks to complete each project phase. Phases could be
completed at any location using virtual servers with access
to electronic health records.

For the 2012-2013 academic year, the chosen QI
measure was completion of foot examinations for patients
with diabetes, including skin integrity, vascular, and
monofilament examinations, as well as a “bundled” foot
examination that incorporated all 3 component examina-
tions. The completion rate of appropriate foot examina-
tions was chosen because this measure had been tracked
during academic year 2011-2012 at the suggestion of clinic
faculty, providing baseline data for comparison. Through-
out the academic year, faculty leaders presented clinic and
program-level data to residents. Those data were distrib-
uted monthly to residents through lectures and program
newsletters as well as online announcements.

This study was approved by the Duke University Health
System Institutional Review Board as exempt research
given its use of deidentified data (Pro00046609).

Outcomes Measures and Analysis

Acceptability of the SharePoint QI interface was measured
by the number of residents completing each phase, the
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Enter Patient Information

Diabetic Patient Data Collection

Data Entry

Patient Number | 14 D

Date of Visit  10-24-2013 i)

Foot exam documented in last 12 months? [ Yes Qt

Monofilament exam documented in last 12 months? [ No ¢)

Lower extremity vascular exam documented in last 12 months? [ No #‘,
Lower extremity skin integrity exam documented in last 12 months? \ Yes v

Next
My Performance Clinic Performance Program Performance
Phase 1 Phase 1 Phase 1
All Three Exams - Personal Results All Three Exams - DOC All Three Exams - DOC
No (62%) —— No (58%) ——— ——— No (47%)
l Yes (37%) ¢ Yes (41%) Yes (52%) ,
All Three Exams - Pickett Clinic
Performance o (45%)
Comparison
Yes (54%)
All Three Exams - PRIME Clinic
——— No (31%)
Yes (68%)
Project Statement
Enter Improvement Plan
AIM Statement i
(250 characters max)
Plan ks
(500 characters max)
What tasks are needed to *
complete and who will
—» complete them?
(500 characters max)
- Predict what will happen a2
Ind|V|dua| (50 characters max)
Performance
Improvement
I NOTE: If a dotted red line appears around the text box, you have exceeded the
P an maximum number of characters. Text box size approximates the correct number
of characters.
Submit
FIGURE SAMPLE PHASE-1 ONLINE PROJECT WORK FLow Box
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BOX EXAMPLE OF RESIDENT PERFORMANCE-
IMPROVEMENT PLAN

“Aim” Statement: | will increase my diabetic foot compliance (which
includes all 3 components) by 10% in the next 3 months.

PLAN

I will flag all patients in my daily panel (excluding acute-care clinics)
with diabetes and assess when they last received a FULL diabetic foot
examination (including visual, monofilament, and vascular) and
whether 1 or any component was missing in the past year. | will
perform each [examination] at that visit [if missing] and document
this in the [electronic health record].

TASKS

1. Check patient panel for diabetes mellitus, and flag those who are
diabetic.

2. Review chart for all 3 components of examination: visual,
monofilament, and vascular.

3. Perform examination if all 3 have not been completed.

4. Document in note.

5. Document in health care maintenance tab to make it easy to find
for future physicians.

PREDICTION

I'will increase my rate of compliance with diabetic foot examination
by 10% and have better documentation of each one.

number of residents who completed both phases, and the
total and average number of patients reviewed. The primary
outcome was the change in the overall rate of bundled foot
examination completions and documentation at the resident
level between phases. Secondary outcomes included rates of
component examinations at the resident level and bundled
examinations at the clinic level. Feasibility was documented
with estimates of programmer, administrative, and faculty
costs. The rates of performance and documentation of foot,
vascular, skin integrity, and monofilament examinations, all
3 nonfoot examinations in aggregate, and the number of
patients examined by each resident and clinic were
summarized with descriptive statistics.

Resident-specific rates of all examinations were studied
by phase, with subgroup analysis by clinic. To evaluate the
effect of the QI intervention, the resident-specific change in
examination rates during the intervention period (phase 2~
phase 1) was calculated, with sensitivity analysis at the
clinic level. Wilcoxon signed rank tests for nonparametric,
paired samples were used to compare mean examination
rates by phase in aggregate and within each clinic. In
addition, x* tests were used to compare the distribution of
participation by clinic and phase. Analysis of variance was
used to compare the change in resident examination rates
by clinic, with post hoc (Tukey) pairwise comparisons
conducted as appropriate.

A 2-sided significance level of 0.05 was used for all
statistical tests. Statistical analyses were conducted using
SAS version 9.3 software (SAS Institute Inc).
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Results

Acceptability

In Phase 1 (July 1, 2012, through December 31, 2012), 79
of 86 eligible residents (92%) reviewed 1471 medical
records (average, 18.6 records/resident). During phase 2
(January 1, 2013, through June 30, 2013), 68 of 86
residents (79%) reviewed 1054 medical records (average,
15.5 records/resident), and 65 of 86 residents (76 %)
completed both phases. Individual improvement plan
examples are shown in the BoX.

Foot Examination Performance

Residents’ completion rates of the foot examination bundle
improved significantly after the intervention. At baseline,
residents documented a complete foot examination in 52%
(761 of 1471) of patients with diabetes, which increased to
73% (766 of 1054) after the intervention (40% improve-
ment, P < .001). Aggregate resident foot examination rates
are shown in the T A BLE. Participation did not differ
significantly between clinics between phases.

All examination performance rates increased between
phases. Completion rates of all component examinations
and the aggregate examination increased significantly
between phases for both the A and B clinics, which are the
continuity clinics for 88% (76 of 86) of upper-level
residents (data not shown). Only the rate of performing all
aggregate examinations together was significantly different
between phases for clinic C (data not shown). The
improvement in performance rates of all 3 examinations
(phase 2—-phase 1) were not significantly different across
clinic sites (22% versus 20% versus 16%, P = .76).

Development and Administrative Costs

The costs of designing and implementing the tool and
integrating the educational material were primarily related
to programming, totaling 130 hours at an estimated cost of
$100/h. Office staff tracked completion and sent reminders
to residents, requiring 1 h/wk, which was done as part of
regular work assignments. One faculty member (J.B.) spent
1 to 2 h/mo to compile and distribute data to residents,
program leadership, and clinic preceptors in lectures and
online formats.

Discussion

Overall, our audit and feedback module successfully
engaged a large group of residents in an individual QI
activity and enabled program leadership to measure
participation and performance. To date, our interface is the
only described tool, to our knowledge, to facilitate a single,
shared project in a large program, and to track resident
participation and provide real-time feedback.*!' As the
costs and support for the project become lower after initial
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TABLE PARTICIPANT CHARACTERISTICS AND DIABETIC FOOT EXAMINATION RATES BY TYPE AND PHASE
Phase

Variable 1 2 P Value®
Clinic, No. (%) 92

A 43 (54) 35 (51)

B 27 (34) 24 (35)

C 9 (M) 9 (13)
No. of Patients Reviewed, median (interquartile range) 20 (18-20) 175 (1—20)
Rate of performing all component examinations, mean (SD) | ©52 (0.28) 073 (0.22) < .001
Rate of performing skin integrity examinations, mean (SD) | ©.74 (0.22) 0.87 (017) <.oo
Rate of performing foot examinations, mean (SD) 0.85 (0.14) 0.92 (013) 001
Rate of performing monofilament examinations, mean (SD) | ©0.69 (0:20) 079 (019) < .001
Rate of performing vascular examinations, mean (SD) 0.70 (0.24) 0.88 (0.15) <.oo

* Pvalue for the difference in means for continuous variables and the difference in distributions for categorical variables between phases. Continuous variables
were compared by Wilcoxon signed rank tests for nonparametric paired samples for mean examination rates by phase.

development of the interface and website housing it, we
believe a similar system could be adopted by other
programs for distribution of performance data.

At the individual level, the interface allows residents to
track personal performance and view peer comparisons for
a selected quality target. We anticipate feedback of resident
performance data will be central to future accreditation
processes, which will require programs to ascertain resident
performance and share it meaningfully. This tool provides
residents’ data in relative real-time, increasing the project’s
educational and QI impact. Furthermore, the interface
could be queried during real-time, workplace-based as-
sessments for the competencies of patient care and practice-
based learning and improvement.

We anticipate our QI tool will be translatable to other
projects. This interface is currently being adapted for a
continuity clinic laboratory result follow-up project chosen
by a group of residents and faculty. This project employs a
similar audit and feedback format that could easily be
adapted for additional projects or by other graduate
medical education programs. Another potential use would
be for clinical departments to track faculty projects for
maintenance of certification or performance.

Clinically, the rates of performing visual inspection,
monofilament examinations, and vascular examinations
separately—and all 3 examinations together—increased
after residents developed their individual performance
improvement plans. This finding suggests implementing
this type of online QI module may be an effective method
for improving residents’ foot examination of patients with

diabetes. Unlike other resident QI projects involving
diabetes metrics, this project was targeted to a large group
and allowed for electronic recording and presentation of
chosen goals.'*'¢ Application of the tool to other QI
measures needs further exploration, as well as repeat
auditing, to assess whether gains are sustained. Future
projects could also include mentoring by faculty to provide
residents with guidance on developing and implementing
QI plans to enhance effectiveness.

Our study has several limitations. First, residents self-
reported data, and we did not have resources available to
validate the accuracy of resident-level data. A second
limitation was that the creation of the interface required
programming time and costs, which may not be feasible in
all training settings. Third, the project focused on
individual performance rather than a larger system. Finally,
although we were able to review resident performance
improvement plans, we were unable to provide direct
mentorship on those plans, and it is possible that awareness
of foot examinations in patients with diabetes, rather than
the actual performance improvement plan, drove the
increases shown.

Conclusion

A novel, online, educational audit and feedback tool
was successful in engaging and documenting resident
participation in a program-wide improvement effort and
helped facilitate improvement in a large residency
program for documentation of foot examination com-
ponents for patients with diabetes. The tool was
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acceptable to most of the residents and is translatable for
future projects.
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