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ABSTRACT

Objective: To teach internal medicine residents quality
improvement (Ql) principles in an effort to improve
resident knowledge and comfort with QI, as well as
address quality care gaps in resident clinic primary care
patient panels.

Design: A QI curriculum was implemented for all residents
rotating through a primary care block over a 6-month
period. Residents completed Institute for Healthcare
Improvement (IHI) modules, participated in a QI workshop,
and received panel data reports, ultimately completing
a plan-do-study-act (PDSA) cycle to improve colorectal
cancer screening and hypertension control.

Setting and participants: This project was undertaken at
Tufts Medical Center Primary Care, Boston, Massachusetts,
the primary care teaching practice for all 75 internal
medicine residents at Tufts Medical Center. All internal
medicine residents were included, with 55 (73%) of the
75 residents completing the presurvey, and 39 (52%)
completing the postsurvey.

s quality improvement (Ql) has become an inte-

gral part of clinical practice, residency training

programs have continued to evolve in how best to
teach Ql. The Accreditation Council for Graduate Medical
Education (ACGME) Common Program requirements
mandate that core competencies in residency programs
include practice-based learning and improvement and
systems-based practice.! Residents should receive edu-
cation in Ql, receive data on quality metrics and bench-
marks related to their patient population, and participate
in QI activities. The Clinical Learning Environment Review
(CLER) program was established to provide feedback to
institutions on 6 focused areas, including patient safety

Measurements: We administered a 10-question pre- and
postsurvey looking at resident attitudes toward and
comfort with QI and familiarity with their panel data as
well as measured rates of colorectal cancer screening and
hypertension control in resident panels.

Results: There was an increase in the numbers of residents
who performed a PDSA cycle (P=.002), completed
outreach based on their panel data (P=.02), and felt
comfortable in both creating aim statements and designing
and implementing PDSA cycles (P <.0001). The residents’
knowledge of their panel data significantly increased.
There was no significant improvement in hypertension
control, but there was an increase in colorectal cancer
screening rates (P <.0001).

Conclusion: Providing panel data and performing targeted
QI interventions can improve resident comfort with Ql,
translating to improvement in patient outcomes.

Keywords: quality improvement, resident education, medical
education, care gaps, quality metrics.

and health care quality. In visits to institutions across the
United States, the CLER committees found that many
residents had limited knowledge of QI concepts and lim-
ited access to data on quality metrics and benchmarks.?

There are many barriers to implementing a QI cur-
riculum in residency programs, and creating and main-
taining successful strategies has proven challenging.®
Many QI curricula for internal medicine residents have
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been described in the literature, but the results of many
of these studies focus on resident self-assessment of
QI knowledge and numbers of projects rather than on
patient outcomes.*™ As there is some evidence sug-
gesting that patients treated by residents have worse
outcomes on ambulatory quality measures when com-
pared with patients treated by staff physicians,'*'* it is
important to also look at patient outcomes when evaluat-
ing a Ql curriculum. Experts in education recommend the
following to optimize learning: exposure to both didactic
and experiential opportunities, connection to health
system improvement efforts, and assessment of patient
outcomes in addition to learner feedback.'®'” A study
also found that providing panel data to residents could
improve quality metrics.'®

In this study, we sought to investigate the effects of a
resident QI intervention during an ambulatory block on
both residents’ self-assessments of QI knowledge and
attitudes as well as on patient quality metrics.

Methods

Curriculum

We implemented this educational initiative at Tufts Medical
Center Primary Care, Boston, Massachusetts, the pri-
mary care teaching practice for all 75 internal medicine
residents at Tufts Medical Center. Co-located with the
415-bed academic medical center in downtown Boston,
the practice serves more than 40,000 patients, approxi-
mately 7000 of whom are cared for by resident primary
care physicians (PCPs). The internal medicine residents
rotate through the primary care clinic as part of continuity
clinic during ambulatory or elective blocks. In addition to
continuity clinic, the residents have 2 dedicated 3-week
primary care rotations during the course of an academic
year. Primary care rotations consist of 5 clinic sessions a
week as well as structured teaching sessions. Each res-
ident inherits a panel of patients from an outgoing senior
resident, with an average panel size of 96 patients per
resident.

Prior to this study intervention, we did not do any
formal QI teaching to our residents as part of their pri-
mary care curriculum, and previous panel management
had focused more on chart reviews of patients whom
residents perceived to be higher risk. Residents from all
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3 years were included in the intervention. We taught
a QI curriculum to our residents from January 2018 to
June 2018 during the 3-week primary care rotation,
which consisted of the following components:

e Institute for Healthcare Improvement (IHI) module QI
102 completed independently online.
e A 2-hour QI workshop led by 1 of 2 primary care fac-
ulty with backgrounds in Ql, during which residents
were taught basic principles of Ql, including how to
craft aim statements and design plan-do-study-act
(PDSA) cycles, and participated in a hands-on Ql
activity designed to model rapid cycle improvement
(the Paper Airplane Factory™).
Distribution of individualized reports of residents’
patient panel data by email at the start of the primary
care block that detailed patients’ overall rates of col-
orectal cancer screening and hypertension (HTN)
control, along with the average resident panel rates
and the average attending panel rates. The reports
also included a list of all residents’ patients who were
overdue for colorectal cancer screening or whose last
blood pressure (BP) was uncontrolled (systolic BP >140
mm Hg or diastolic BP > 90 mm Hg). These reports
were originally designed by our practice’s Ql team and
run and exported in Microsoft Excel format monthly by
our information technology (IT) administrator.
Instruction on aim statements as a group, followed by
the expectation that each resident create an individu-
alized aim statement tailored to each resident’s patient
panel rates, with the PDSA cycle to be implemented
during the remainder of the primary care rotation,
focusing on improvement of colorectal cancer screen-
ing and HTN control (see supplementary eFigure 1
online for the worksheet used for the workshop).
Residents were held accountable for their interven-
tions by various check-ins. At the end of the primary
care block, residents were required to submit their
completed worksheets showing the intervention they
had undertaken and when it was performed. The
2 primary care attendings primarily responsible for Ql
education would review the resident’s work approxi-
mately 1 to 2 months after they submitted their work-
sheets describing their intervention. These attendings



sent the residents personalized feedback based on
whether the intervention had been completed or suc-
cessful as evidenced by documentation in the chart,
including direct patient outreach by phone, letter, or
portal; outreach to the resident coordinator; scheduled
follow-up appointment; or booking or completion of
colorectal cancer screening. Along with this feedback,
residents were also sent suggestions for next steps.
Resident preceptors were copied on the email to facil-
itate reinforcement of the goals and plans. Finally, the
resident preceptors also helped with accountability by
going through the residents’ worksheets and patient
panel metrics with the residents during biannual
evaluations.

Evaluation

Residents were surveyed with a 10-item questionnaire pre
and post intervention regarding their attitudes toward Ql,
understanding of QI principles, and familiarity with their
patient panel data. Surveys were anonymous and distrib-
uted via the SurveyMonkey platform (see supplementary
eFigure 2 online). Residents were asked if they had ever
performed a PDSA cycle, performed patient outreach,
or performed an intervention and whether they knew the
rates of diabetes, HTN, and colorectal cancer screening
in their patient panels. Questions rated on a 5-point Likert
scale were used to assess comfort with panel manage-
ment, developing an aim statement, designing and imple-
menting a PDSA cycle, as well as interest in pursuing Ql
as a career. For the purposes of analysis, these questions
were dichotomized into “somewhat comfortable” and
“very comfortable” vs “neutral,” “somewhat uncomfort-
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able,” and “very uncomfortable.” Similarly, we dichoto-
mized the question about interest in QI as a career into
“somewhat interested” and “very interested” vs “neutral,”
“somewhat disinterested,” and “very disinterested.” As the
surveys were anonymous, we were unable to pair the pre-
and postintervention surveys and used a chi-square test
to evaluate whether there was an association between
survey assessments pre intervention vs post intervention
and a positive or negative response to the question.

We also examined rates of HTN control and colorectal
cancer screening in all 75 resident panels pre and post
intervention. The paired t-test was used to determine
whether the mean change from pre to post intervention
was significant. SAS 9.4 (SAS Institute Inc.) was used for
all analyses. Institutional Review Board exemption was
obtained from the Tufts Medical Center IRB. There was
no funding received for this study.

Results

Respondents

Of the 75 residents, 55 (73%) completed the survey prior
to the intervention, and 39 (52%) completed the survey
after the intervention.

Panel Knowledge and Intervention

Prior to the intervention, 45% of residents had performed a
PDSA cycle, compared with 77% post intervention, which
was a significant increase (P=.002) (Table 1). Sixty-two
percent of residents had performed outreach or an inter-
vention based on their patient panel reports prior to the
intervention, compared with 85% of residents post inter-
vention, which was also a significant increase (P=.02).

Table 1. Panel Knowledge and Intervention Pre and Post Intervention

Question Yes, pre intervention, % Yes, post intervention, % P value
Have you ever performed a PDSA cycle? 45 77 .002
Have you ever done outreach or performed an intervention
based on your patient panel report? 62 85 .02
In your patient panel, do you know the following rates:
Diabetes 55 85 .002
Hypertension 62 97 <.0001
Colorectal cancer screening 62 97 <.0001
PDSA, plan-do-study-act.
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Table 2. Comfort With Ql Approaches Pre and Post Intervention

“Comfortable” or “very comfortable”
responses, %

Question Pre intervention  Post intervention P value
How comfortable are you managing your primary care panel? 82 79 77
How comfortable do you feel making an aim statement? 55 95 <.0001
How comfortable do you feel designing a PDSA cycle? 22 79 <.0001
How comfortable do you feel implementing a PDSA cycle? 24 77 <.0001
PDSA, plan-do-study-act; Ql, quality improvement.
Table 3. Changes in Clinical Measures Pre and Post Intervention
Mean change
Clinical measure (% of panel at goal) SD P value
Hypertension controlled (BP <140/90 mm Hg) 0.0 12.6 .99
Colorectal cancer screening up to date 6.5 10.9 <.0001

Note: Paired t-test was used to compare rates of change for each resident pre and post intervention with regard to clinical measures.

BP, blood pressure.

The increase post intervention was not 100%, as there
were residents who either missed the initial workshop or
who did not follow through with their planned intervention.
Common interventions included the residents giving their
coordinators a list of patients to call to schedule appoint-
ments, utilizing fellow team members (eg, pharmacists,
social workers) for targeted patient outreach, or calling
patients themselves to reestablish a connection.

In terms of knowledge of their patient panels, prior to
the intervention, 55%, 62%, and 62% of residents knew
the rates of patients in their panel with diabetes, HTN,
and colorectal cancer screening, respectively. After the
intervention, the residents’ knowledge of these rates
increased significantly, to 85% for diabetes (P=.002),
97% for HTN (P<.0001), and 97% for colorectal cancer
screening (P<.0001).

Comfort With QI Approaches

Prior to the intervention, 82% of residents were com-
fortable managing their primary care panel, which did
not change significantly post intervention (Table 2). The
residents’ comfort with designing an aim statement did
significantly increase, from 55% to 95% (P<.0001). The
residents also had a significant increase in comfort with
both designing and implementing a PDSA cycle. Prior
to the intervention, 22% felt comfortable designing a
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PDSA cycle, which increased to 79% (P<.0001) post
intervention, and 24% felt comfortable implementing a
PDSA cycle, which increased to 77% (P<.0001) post
intervention.

Patient Outcome Measures

The rate of HTN control in the residents' patient panels did
not change significantly pre and postintervention (Table 3).
The rate of resident patients who were up to date with col-
orectal cancer screening increased by 6.5% post inter-
vention (P<.0001).

Interest in QI as a Career

As part of the survey, residents were asked how inter-
ested they were in making QI a part of their career. Fifty
percent of residents indicated an interest in Ql pre inter-
vention, and 54% indicated an interest post intervention,
which was not a significant difference (P=.72).

Discussion

In this study, we found that integration of a QI curricu-
lum into a primary care rotation improved both residents’
knowledge of their patient panels and comfort with Ql
approaches, which translated to improvement in patient
outcomes. Several previous studies have found improve-
ments in resident self-assessment or knowledge after



implementation of a QI curriculum.*' Liao et al imple-
mented a longitudinal curriculum including both didactic
and experiential components and found an improvement
in both QI confidence and knowledge.® Similarly, Duello
et al® found that a curriculum including both didactic lec-
tures and QI projects improved subjective QI knowledge
and comfort. Interestingly, Fok and Wong® found that res-
ident knowledge could be sustained post curriculum after
completion of a Ql project, suggesting that experiential
learning may be helpful in maintaining knowledge.

Studies also have looked at providing performance
data to residents. Hwang et al’® found that providing audit
and feedback in the form of individual panel performance
data to residents compared with practice targets led to
statistically significant improvement in cancer screening
rates and composite quality score, indicating that there
is tremendous potential in providing residents with their
data. While the ACGME mandates that residents should
receive data on their quality metrics, on CLER visits,
many residents interviewed noted limited access to data
on their metrics and benchmarks.'?

Though previous studies have individually looked at
teaching QI concepts, providing panel data, or targeting
select metrics, our study was unique in that it reviewed
both self-reported resident outcomes data as well as
actual patient outcomes. In addition to finding increased
knowledge of patient panels and comfort with Ql
approaches, we found a significant increase in colorectal
cancer screening rates post intervention. We thought this
finding was particularly important given some data that
residents' patients have been found to have worse out-
comes on quality metrics compared with patients cared
for by staff physicians.'*'"® Given that having a resident
physician as a PCP has been associated with failing to
meet quality measures, it is especially important to focus
targeted quality improvement initiatives in this patient
population to reduce disparities in care.

We found that residents had improved knowledge
on their patient panels as a result of this initiative. The
residents were noted to have a higher knowledge of
their HTN and colorectal cancer screening rates in
comparison to their diabetes metrics. We suspect this
is because residents are provided with multiple metrics
related to diabetes, including process measures such as
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Alc testing, as well as outcome measures such as Alc
control, so it may be harder for them to elucidate exactly
how they are doing with their diabetes patients, whereas
in HTN control and colorectal cancer screening, there is
only 1 associated metric. Interestingly, even though HTN
and colorectal cancer screening were the 2 measures
focused on in the study, the residents had a significant
improvement in knowledge of the rates of diabetes in
their panel as well. This suggests that even just receiving
data alone is valuable, hopefully translating to better out-
comes with better baseline understanding of panels. We
believe that our intervention was successful because it
included both a didactic and an experiential component,
as well as the use of individual panel performance data.
There were several limitations to our study. It was
performed at a single institution, translating to a small
sample size. Our data analysis was limited because we
were unable to pair our pre- and postintervention survey
responses because we used an anonymous survey. We
also did not have full participation in postintervention sur-
veys from all residents, which may have biased the study
in favor of high performers. Another limitation was that
our survey relied on self-reported outcomes for the ques-
tions about the residents knowing their patient panels.
This study required a 2-hour workshop every 3 weeks
led by a faculty member trained in QI. Given the amount
of time needed for the curriculum, this study may be dif-
ficult to replicate at other institutions, especially if faculty
with an interest or training in Ql are not available. Given
our finding that residents had increased knowledge of
their patient panels after receiving panel metrics, simply
providing data with the goal of smaller, focused interven-
tions may be easier to implement. At our institution, we
discontinued the longer 2-hour QI workshops designed
to teach QI approaches more broadly. We continue to
provide individualized panel data to all residents during
their primary care rotations and conduct half-hour, small
group workshops with the interns that focus on drafting
aim statements and planning interventions. All residents
are required to submit worksheets to us at the end of
their primary care blocks listing their current rates of each
predetermined metric and laying out their aim statements
and planned interventions. Residents also continue to
receive feedback from our faculty with expertise in Ql
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afterward on their plans and evidence of follow-through
in the chart, with their preceptors included on the feed-
back emails. Even without the larger QI workshop, this
approach has continued to be successful and appre-
ciated. In fact, it does appear as though improvement
in colorectal cancer screening has been sustained over
several years. At the end of our study period, the resident
patient colorectal cancer screening rate rose from 34% to
43%, and for the 2021-2022 academic year, the rate rose
further, from 46% to 50%.

Given that the resident clinic patient population is at
higher risk overall, targeted outreach and approaches
to improve quality must be continued. Future areas of
research include looking at which interventions, whether Ql
curriculum, provision of panel data, or required panel man-
agement interventions, translate to the greatest improve-
ments in patient outcomes in this vulnerable population.

Conclusion

Our study showed that a dedicated QI curriculum for the
residents and access to quality metric data improved both
resident knowledge and comfort with QI approaches.
Beyond resident-centered outcomes, there was also
translation to improved patient outcomes, with a significant
increase in colon cancer screening rates post intervention.
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