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ABSTRACT

Background Panel management is emphasized as a subcompetency in internal medicine graduate medical education. Despite its

importance, there are few published curricula on population medicine in internal medicine residency programs.

Objective We explored resident experiences and clinical outcomes of a 5-month diabetes and obesity ambulatory panel

management curriculum.

Methods From August through December 2016, internal medicine residents at the University of Vermont Medical Center

reviewed registries of their patients with diabetes, prediabetes, and obesity; completed learning modules; coordinated patient

outreach; and updated gaps in care. Resident worksheets, surveys, and reflections were analyzed using descriptive and thematic

analyses. Before and after mean hemoglobin A1c results were obtained for patients in the diabetic group.

Results Most residents completed the worksheet, survey, and reflection (93%–98%, N¼42). The worksheets showed 70% of participants

in the diabetic group had appointments scheduled after outreach, 42% were offered referrals to the Community Health Team, and 69%

had overdue laboratory tests ordered. Residents reported they worked well with staff (95%), were successful in coordinating outreach

(67%), and increased their sense of patient care ownership (66%). In reflections, identified successes were improved patient care,

teamwork, and relationship with patients, while barriers included difficulty ensuring follow-up, competing patient priorities, and difficulty

with patient engagement. Precurricular mean hemoglobin A1c was 7.7%, and postcurricular was 7.6% (P¼ .41).

Conclusions The curriculum offered a feasible, longitudinal model to introduce residents to population health skills and interdisciplinary

care coordination. Although mean hemoglobin A1c did not change, residents reported improved patient care. Identified barriers present

opportunities for resident education in patient engagement.

Introduction

Panel management is an integral component of the

Chronic Care Model,1–6 a quality improvement frame-

work that systematically addresses gaps in care for

chronic illness. Panel management is a proactive,

structured process in which physicians use dedicated

time to direct patient care, work with primary care teams

to use technology/information to identify care gaps, and

provideoutreach to patients.6 TheAccreditation Council

forGraduateMedicalEducation (ACGME)haspractice-

based learning and improvement and systems-based

practice competencies that require internal medicine

residents to use quality improvement methods to analyze

their practice and implement changes in an interprofes-

sional team to improve patient care.7 Panel management

curricula in residency have the potential to meet

population needs while addressing core competencies

and training future physician team leaders.8–10 Reports

of residency panel management curricula have been

encouraging, with statistically significant improvements

in glycemic control, low-density lipoprotein, and blood

pressure11,12; more frequent completion of quality

metrics13; and improved self-reported practice behaviors

among residents.13,14 The optimal approach to integrat-

ing panel management into graduate medical education

has not been determined.

We integrated a prediabetes, diabetes, and obesity

panel management curriculum into the didactic ambu-

latory curriculum in an internal medicine residency

clinic. We hypothesized this would increase residents’

sense of ownership of patient care; promote teamwork

among staff and residents, patient outreach, and self-

management goal setting with patients; and improve

glycemic control among clinic patients with diabetes.

Methods
Setting and Participants

Internal medicine residents (postgraduate years 1–3)

at the University of Vermont Medical Center were

required to participate in the ambulatory panel
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management curriculum. Residents have their prima-

ry continuity clinic at a university-based practice in

Burlington, Vermont. The practice is a National

Committee for Quality Assurance Level 3 Patient-

Centered Medical Home serving approximately 3671

patients. The 42 residents (31 categorical and 11

primary care residents) were divided into 5 cohorts

and rotated through the clinic every fifth week (4 þ 1

block schedule). Each resident has 80 to 100 patients

in his or her continuity panel. There are typically 2

faculty preceptors staffing the clinic each half day, and

4 medical assistants (MAs) or licensed practical

nurses (LPNs) responsible for providing patient

rooms, reviewing chronic disease registries, and

following protocols for ordering laboratory tests.

Two registered nurses (RNs) triage telephone calls,

and 3 medical staff are responsible for scheduling and

clerical support.

Curricular Intervention

As each cohort rotated into their clinic week in

August or September 2016, residents participated in a

didactic lecture about panel management and re-

ceived, via e-mail, detailed panel management in-

structions specific to diabetes and obesity. Residents

dedicated 1 half day each clinic week to the panel

management curriculum over a 5-month period

through December 2016 (FIGURE) and were asked to

complete the Physician Education and Assessment

Center (PEAC) learning modules on diabetes and

obesity.15,16 Residents received a list of their patient

panel who had at least 1 of the following conditions:

prediabetes (hemoglobin A1c [HbA1c], 5.7–6.4),

diabetes (HbA1c � 6.5), or obesity (body mass

index � 30). All patients needed to have an encounter

within the past year (telephone, order, or appoint-

ment) to ensure they were an active patient of the

clinic and a resident listed as their primary care

provider in the electronic health record. Registries

were generated by the information technology team.

Residents met with their team MA/LPN to identify

and schedule patients for appointments and order

overdue laboratory tests. The MAs/LPNs were given

separate instructions for reviewing charts in prepara-

tion for the meetings with the residents. Residents

were encouraged to set self-management goals with

their patients regarding behavior changes and to refer

patients, as needed, to a multidisciplinary Community

Health Team (CHT) staffed by diabetes educators,

social workers, dietitians, and health coaches. Two

designated faculty leaders (A.R.L. and H.G.S.) were

available for questions about panel management as

needed.

Residents were required to complete a worksheet

for the diabetes portion of the registry that asked

them to log whether follow-up visits were scheduled

after outreach, CHT services were offered, self-

management goals were set, and laboratory tests

were ordered or updated. Residents completed a 10-

item survey about the curriculum that utilized a 5-

point Likert scale (strongly agree to strongly disagree)

and a reflection consisting of 2 open-ended questions

about what was successful about the experience and

what barriers occurred in closing gaps in chronic

disease management. The curriculum and the panel

management instructions, worksheet, reflection, and

survey (provided as online supplemental material)

were developed in an iterative fashion by the authors.

The survey was not tested for validity evidence.

The study was approved by the University of

Vermont Institutional Review Board.

Data Collection and Analysis

Descriptive analysis was used to summarize the

worksheet and survey responses. Analysis of resi-

dents’ open-ended reflections was performed by the

authors using a grounded theory process17 to identify

common themes in the successes and barriers of the

curriculum. The mean HbA1c of residents’ patients

with diabetes was obtained prior to the curricular

intervention in August 2016 and compared with the

mean HbA1c obtained from February through

September 2017 using a paired t test. Agreement of

survey responses was compared between the primary

care and categorical track residents using a 2-tailed

Fisher’s exact test.

Results

Of 42 residents, 39 (93%) completed the activity

worksheet, 41 (98%) completed the curriculum

survey, and 40 (95%) completed the reflection. In

What was known and gap
Panel management is emphasized in primary care but has
not been studied in depth in the setting of graduate medical
education.

What is new
A prospective study of a panel management curriculum in an
internal medicine residency assessed resident perceptions,
successes and barriers, and impact on clinical outcomes.

Limitations
Single site study limits generalizability; instruments lack
validity evidence.

Bottom line
The curriculum was feasible, and while mean hemoglobin
A1c did not change, residents reported improved patient
care.
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their worksheets, residents reported that 70% (149 of

213) of patients in the diabetic group had follow-up

appointments scheduled after outreach, 42% (89 of

213) were offered referral to the CHT, and 69% (147

of 213) had follow-up laboratory tests ordered. In the

responses, most residents indicated the curriculum

successfully promoted ownership of patient care,

teamwork, patient outreach, and goal setting (TABLE

1). The only significant difference between the

primary care and categorical responses was that

primary care residents reported a better understand-

ing of CHT resources (100%, 11 of 11) compared

with categorical residents (67%, 20 of 30; P ¼ .04).

On average, a resident panel had 24 patients who

were obese (77%, 788 of 1017) and/or prediabetic

(30%, 303 of 1017) or diabetic (18%, 183 of 1017)

based on HbA1c values. Data were analyzed for 119

patients who had values in both precurriculum and

postcurriculum periods. The mean HbA1c did not

change from baseline (7.7%) to follow-up (7.6%, P¼
.41).

In residents’ reflections, major themes emerged as

successes (TABLE 2) and barriers (TABLE 3) to

improving care for empaneled patients. One resident

FIGURE

Panel Management Curriculum Timeline (August–December 2016)a

a Due to the 4þ 1 block schedule, it was a total of 4 to 5 clinic weeks over a course of 5 months.

TABLE 1
Resident Survey Responses to Panel Management Activity (N ¼ 41)a

Item

Proportion Agreeb

Primary Care

(n ¼ 11), %

Categorical

(n ¼ 30),c %

1. My CCAd and I worked as a team to review my diabetes and obesity

registry

91 97

2. The PEAC module on obesity helped me to better manage my patients 64 78

3. The PEAC module on diabetes helped me to better manage my patients 100 73

4. I was successful in coordinating office visits for my patients who did not

have existing appointments as part of this activity

64 64

5. I regularly set self-management goals with my patients as a result of this

activity

64 57

6. I have enough of an understanding of the CHT resources to help my

patients manage their chronic diseases

100 67

7. The panel management activity was important for learning how to

better manage patients with chronic diseases

82 53

8. With regard to patient ownership, I found that the panel management

activity increased my patient ownershipe
55 70

Abbreviations: PEAC, Physician Education and Assessment Center; CHT, Community Health Team.
a Resident response rates ranged from 95 to 100 for any given question (39–41 responses).
b Residents who answered strongly agree or agree were considered to agree (Likert scale 1–5: strongly disagree, disagree, neutral, agree, or strongly

agree).
c A total of 7 (23%) residents did not designate a track but were presumed categorical since all 11 primary care track residents were accounted for; 23

(77%) residents answered categorical track.
d Clinical care associate (CCA) is the local term for MA/LPN staff.
e Answer options were increased my patient ownership, unchanged, decreased my patient ownership.

Note: Bolded values were statistically significant (P ¼ .045).
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noted, ‘‘Having objectives and going through the

modules reminded me to set goals and provide more

consistent and recommended care.’’ Despite often

citing difficulty with patient engagement, residents

demonstrated resiliency in their reflections. One

resident noted, ‘‘It has been overall a very welcoming

experience and taught me to always practice patience

because there are things I cannot control, so all I can

TABLE 2
Major Themes for Successes Based on Resident Responses

Themes Improved Care Improved Teamwork
Improved Resident-Patient

Relationships

Identified Successes 1. Updated medical records

2. Closed gaps in care

3. Patient goal-setting

4. Improved knowledge of

guidelines

5. Diabetic glycemic control

1. Formalized workflow

2. Improved knowledge of

resources

3. Utilization of Community

Health Team

4. Teamwork with support staff

1. Got to know patient panel

2. Created partnerships with

patients

Quotes ‘‘It was a good opportunity to

take a proactive approach to

DM management for patients

who would not normally

pursue regular follow-up.’’

‘‘[I became] more

knowledgeable about

diabetes care.’’

‘‘Several patients have made

strides in their diabetes/

obesity management, which

is rewarding.’’

‘‘The coordination and outreach

with the staff was great.

Ordering all the necessary

laboratory tests beforehand

made visits much easier.’’

‘‘Using supporting resources,

RNs in-house, and CHT have

led to increased success.’’

‘‘It provides a chance to work

closely with our MA and have

a united front.’’

‘‘The follow-up visits were

productive with specific goals

that the patient and I agreed

on in our partnership. I feel I

was part of his success as a

PCP.’’

‘‘Making sure patients know I’m

invested in their well-being

has helped build a good

relationship and trust.’’

‘‘I think it was important,

especially as a PGY-1, for me

to meet these patients with

DM and/or obesity to start

building rapport and setting

goals together.’’

Abbreviations: DM, diabetes; RN, registered nurse; CHT, Community Health Team; MA, medical assistant; PCP, primary care provider; PGY, postgraduate

year.

TABLE 3
Major Themes for Barriers Based on Resident Responses

Themes
Access Difficulty/Ineffective

Outreach

Competing Priorities/Patient

Complexity

Difficulty With Patient

Engagement

Identified Barriers 1. No-shows

2. No response to outreach

3. Transportation access

4. Schedule challenges (patients

and residents)

1. Comorbidities/competing

priorities

2. Mental health

3. Financial problems

4. Difficult family environment

5. Low health literacy

1. Patient preference not to

adjust medications

2. Asymptomatic nature of

disease

3. Not interested in lifestyle

changes

4. Stigma discussing weight

Quotes ‘‘Patients are limited in what

days/weeks they can follow

up with me, which often

means that there is either too

little or too much time has

passed since our last

appointment.’’

‘‘I have several patients who

should have upcoming

laboratory tests/office visit,

but for 1 reason or another

couldn’t get in touch with

them, or they declined to

come in.’’

‘‘One patient had more pressing

issues that needed to be

addressed (depression with

suicidal thoughts) that also

interfered with her ability to

control her DM.’’

‘‘I had several patients explain

that healthier options were

costlier.’’

‘‘Most of the patients seemed to

understand their unhealthy

habits and what they needed

to change, but it also seemed

most wanted to make

changes on their own without

additional resources, CHT,

dietician, etc.’’

‘‘I think often patients with

chronic asymptomatic diseases

like diabetes have difficulty

prioritizing since nothing

necessarily bothers them yet.’’

Abbreviations: DM, diabetes; CHT, Community Health Team.
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do is keep trying to help my patients and hope/

believe they will get there someday.’’

Discussion

Our findings suggest that, from the residents’ per-

spective, the panel management curriculum increased

ownership of patient care, interdisciplinary team-

work, and self-management goal-setting. Average

HbA1c values remained unchanged. The worksheet

data demonstrated a relatively high rate of appoint-

ments scheduled, laboratory tests ordered, and CHT

referrals offered, and reflections allowed identifica-

tion of successes and barriers of the curriculum.

Few studies have looked at panel management

curricula in residency.11–14,18 Most focused on clinical

outcomes based on health metrics and processes of

care measures, such as completion of laboratory tests,

vaccinations, or visits.11–14 In our study, residents

reported increased processes of care, which is

concurrent with previous work.11–14 Our findings

were not consistent with the majority of studies that

showed modest improvements in quality metrics, such

as glycemic, lipid, and blood pressure control.11,12,14

The lack of improvement in HbA1c may have been

due to the small sample of patients who had HbA1c

values in both the pre- and postintervention periods,

the relatively low baseline mean HbA1c limiting

room for improvement, and potentially inadequate

amount of time until follow-up to show meaningful

change in these values. Additionally, we collected

HbA1c data for this analysis based on the presence of

diabetes on patient problem lists, which may have

underrepresented the true population in our resident

clinic.

To our knowledge, this is the first study to identify

major themes for successes and barriers of a panel

management curriculum from a resident perspective.

Previous studies have assessed learner outcomes,

consisting of self-reported improvements in panel

management skills, confidence in chronic care deliv-

ery, self-management goal-setting, and/or sustained

behavior change, but most studies did not elaborate

about what residents felt was successful about the

curricula.13,14,18 Our thematic analysis of residents’

reflections on successes and barriers can inform

further work by identifying particularly strong

elements of a panel management curriculum as well

as elements that may need improvement. In our case,

the teamwork element of the curriculum and the

positive effect on resident-patient relationships were

key strengths identified by residents. This may be

attributable to the longitudinal, 5-month structure of

our curriculum, which also differs from others.11–14,18

Our panel management curriculum meets ACGME

core competencies in patient care and practice-based

learning and improvement in the Chronic Care

Model, and it successfully engages residents in this

work. The curriculum was well received by residents.

This type of positive clinic experience may promote

career choices in primary care, which are likely

important given the role of primary care in improving

population health.19,20 Previous research has suggest-

ed that physicians tend to close gaps in performance

and strive for standardized care when they are aware

of those gaps.21–23 The curriculum can be integrated

into existing didactic core ambulatory curricula, and

the panel management support staff role can be filled

by an MA, LPN, or RN. The model is adaptable to

program structures and is transferrable to other

chronic diseases and preventative health metrics.

Since the introduction of the curriculum, we have

continued the same longitudinal model for 2 years on

these topics: chronic obstructive pulmonary disease/

asthma/smoking, hypertension, and shared decision

making in prostate cancer screening. As residency

programs across the country work to integrate panel

management and quality improvement skills into

graduate medical education, our curriculum and

findings can provide valuable guidance and insight

into execution of similar education initiatives.

Limitations of our study included the lack of

assessment of resident behavior change over time

and the fact that our survey, worksheet, and reflection

materials were without evidence of validity. Addi-

tionally, the findings of this single institution study

may not generalize to other residency programs with

differing scheduling systems, support staff resources,

or patient populations. The feasibility of implemen-

tation of our curriculum across other programs may

also be limited by accessibility to electronic health

records and the ability to run patient registries. Lastly,

we were unable to show significant differences

between the primary care and categorical residents’

responses, except for categorical residents feeling less

familiar with CHT resources.

Further investigation with larger samples and

multiple institutions may help to distinguish whether

differences exist between primary care and categorical

residents’ perspectives on panel management curric-

ula. The access barriers cited by residents present

opportunities for innovation in resident clinic sched-

ules and further community-based creativity in

addressing social determinants of health and patient-

centered research on alternative forms of outreach

and connection.24 Residents cited difficulty with

patient engagement as limiting their success in

improving their patients’ health; further panel man-

agement curricular work could include measuring
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patient engagement and resident education in tools

and techniques, such as motivational interviewing to

better equip residents.25 We plan to incorporate

assessment of resident knowledge and behavior

change as we study ongoing iterations of our

curriculum.

Conclusion

Our panel management curriculum promoted resident

skills in multiple ACGME core competencies and

fostered ownership of patient care and interdisciplin-

ary teamwork in a resident diabetic and obese clinic

patient population. Although mean HbA1c remained

unchanged, residents reported improved patient care.

The curriculum was feasible, acceptable to residents,

and has continued for 2 years with quality metrics.
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