Effect of an Immersive Primary Care Training Program
on Educational and Clinical Outcomes in an Internal

()

Check for
Updates

Medicine Residency Training Program: Meeting the Training
Needs of a Modern-Day Physician Workforce

Kelly L. Graham, MD, MPH' ®, and Rebecca Glassman, MD?, Roger B. Davis, ScD',
Mariam Ayub, MD?, Howard Libman, MD', and Eileen Reynolds, MD’

'Division of General Medicine, Beth Israel Deaconess Medical Center, Harvard Medical School, 330 Brookline Avenue, Boston, MA, USA; 2Division of
General Medicine, Westchester Medical Center, Westchester, NY, USA; *Division of General Internal Medicine, Medstar Georgetown University

Medical Center, Washington, DC, USA.

BACKGROUND: Residents planning careers in primary
care have unique training needs that are not addressed
in traditional internal medicine training programs, where
there is a focus on inpatient training. There are no
evidence-based approaches for primary care training.
OBJECTIVES: Design and test the effect of a novel immer-
sive primary care training program on educational and
clinical outcomes.

DESIGN: Nested intervention study.

SETTING, PARTICIPANTS: Twelve primary care resi-
dents, 86 of their categorical peers, and an 11-year his-
torical cohort of 69 primary care trainees in a large urban
internal medicine residency training program.
INTERVENTIONS: Two 6-month blocks of primary care
immersion alternating with two 6-month blocks of stan-
dard residency training during the second and third post-
graduate years.

MAIN MEASURES: Total amount of ambulatory and in-
patient training time, subjective and objective educational
outcomes, clinical performance on cancer screening, and
chronic disease management outcomes.

KEY RESULTS: Participants in the intervention in-
creased ambulatory training in both general medicine
and specialty medicine and still met all ACGME training
requirements. Residents reported improved subjective ed-
ucational outcomes on a variety of chronic disease man-
agement topics and ambulatory care skills. They reported
higher satisfaction with the amount of ambulatory train-
ing (4.3/5vs. 3.6/5, p=0.008), attended more ambulatory
clinics (242 vs. 154, p<0.001), and carried larger, more
complicated panels (173 vs. 90 patients, p<0.001). They
also performed better on diabetes management (86% vs.
76% control, p<0.001). Alumni who completed the inter-
vention reported higher primary care career preparation
(79% response rate) than those who did not (85% re-
sponse rate) among an 11-year cohort of primary care
alumni (4/5 vs. 3/5, p<0.001).

This work was presented as an oral research presentation at the Society
Jdor General Internal Medicine's 2021 Nationgl Conference

Kelly Graham and Rebecca Glassman are co-first authors.

Howard Libman and Fileen Reynolds dare co-senior authors

Received April 8, 2021
Accepted August 13, 2021
Published online October 8, 2021

2634

CONCLUSIONS: A primary care training program that
provides clinical immersion in the ambulatory setting im-
proved educational outcomes for trainees and clinical
outcomes for their patients. Providing more training in
the ambulatory environment should be a priority in grad-
uate medical education.
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INTRODUCTION

Internal medicine (IM) residency programs train approximate-
ly 20% of all physicians and one-third of the primary care
workforce nationally (1) and are therefore essential to the
provision of a high functioning healthcare system. However,
as the healthcare system has evolved to adapt a disease pre-
vention model, where the majority of medical care occurs in
the ambulatory setting, training programs have maintained a
disproportionate footprint in the inpatient setting (2). This has
led to a perceived training gap among IM residents in their
preparedness for ambulatory practice and ultimately dissuades
them from pursuing primary care as a specialty (3), a field
where there is a significant shortage of physicians.

IM residency programs have tried to address the urgent
public health need for more primary care physicians in the
USA by creating primary care tracks embedded within their
broader educational programs. These programs have been
shown to increase the likelihood of entering a career in prima-
ry care (1, 4, 5) and address educational gaps for residents who
will spend most of their careers in outpatient practice (6, 7).
More recently, the Accreditation Council for Graduate Medi-
cal Education (ACGME) has changed their training require-
ments for IM to include 10 months of ambulatory training (8).
However, little is known about how to provide sufficient
training in the outpatient setting, especially given the con-
straints of meeting the needs of teaching hospitals, which
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remain the centerpiece of GME funding streams. Several
themes have emerged from the literature on ambulatory train-
ing models for categorical programs: (1) establishment of clear
delineation between inpatient and outpatient duties; (2) provi-
sion of longitudinal care; and (3) maximizing the number of
consecutive weeks of ambulatory time, all improve trainee and
patient satisfaction, as well as patient continuity (9—15). How-
ever, there is no standard approach to adapting these themes
among the over 100 primary care programs in the country
(16), with no information on the effect of different training
structures on educational or patient outcomes. Importantly,
primary care residents have identified the structure of their
training, specifically the lack of time dedicated to primary care
and the lack of cohesion among their training blocks, as a
major reason for not ultimately pursuing primary care as a
career (3).

The aim of this study was to examine a novel approach to
primary care training that applies the principles of clinical
immersion. Our intervention includes two separate 6-month
primary care blocks that alternate with 6-month blocks of
standard categorical training during the second and third
post-graduate years (Figure 1). We hypothesize that this model
will improve the educational experience for trainees and the
clinical experience for their patients while still meeting train-
ing requirements in the inpatient setting.

METHODS
Setting and Participants

Our study is set within a large urban university-affiliated
academic medical center serving a largely urban popula-
tion with high medical and psychosocial complexity. Par-
ticipants included the 162 interns and residents from our
internal medicine residency program. Each year, six resi-
dents from each of the junior and senior classes participate
in the primary care track, having applied through a sepa-
rate internship match or joined later in their internship
year. Data from this study were derived from the twelve
primary care and 86 categorical residents from the class of
2018 and an 11-year historical cohort of primary care
track graduates, some of whom completed a non-

immersive primary care track (2008-2014) and the rest
of whom completed the intervention (2015-2019).

Intervention

We developed an innovative primary care track in 2014 that
includes a novel 6-month block of primary care immersion
during both the second and third post-graduate years. These
immersive blocks alternate with 6-month blocks of standard
categorical training (Figure 1). During their time on these
immersion blocks, residents work with a faculty member in
primary care education leadership to develop an individual-
ized learning plan based on an elective preference survey
distributed prior to meeting (see Supplemental Material). Res-
idents spend five afternoons per week in two different conti-
nuity clinics and three mornings per week in specialty conti-
nuity clinics of their choosing. Specialty clinics are tailored in
duration and setting to the individual resident’s goals and may
be adjusted throughout the block based on learning needs.
Residents also receive didactic and experiential learning in
primary care innovation, quality improvement, leadership,
and social justice (Figure 2).

Outcomes and Data Collection Elements
Educational Outcomes.

e Perceived comfort with primary care skills: Each year our
program distributes an annual program evaluation as part
of the ACGME’s common program requirement of
continuous improvement. This survey is distributed to
all residents at the end of the academic year. To enhance
our assessment of ambulatory training, we added the
following measures to the survey with a 1-5 scale of
increasing agreement in comfort with:

Population health management
Chronic disease management of type 2 diabetes mellitus
and hypertension

e Ambulatory care skills, including telephone management,
running on time in clinic, after-visit task management,
and panel management

e Patient experience, including ability to practice longitu-
dinal care and form relationships

N

Primary Care Clinical Immersion

Figure 1 Comparison of the number of primary care training weeks between the categorical program (C) and primary care immersion training
(PC). Shaded cells represent full weeks where ambulatory care is practiced Monday-Friday; asterisks represent single clinic days during
outpatient training rotations. Primary care residents experience a 6-month immersive block in primary care during each of the second and
third post-graduate years.
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Administrative .
. Primary Care
Time .
Curriculum
_ Subsp_em_alty Subsp_em_alty Subsp_ecl_alty Soc_lal Urgent Care
Morning Continuity Continuity Continuity Justice Clinic (q6w)
Clinic Clinic Clinic Training a
Leadership
Training
Primary Care
Innovation
Project Time
Primary Primary Second Primary Second Supervised
Afternoon Continuity Continuity Continuity Continuity Continuity Day Call
Clinic Clinic Clinic Clinic Clinic (q6w)
Medical Supervised
Evening Student Overnight
Teaching Call (q6w)

Figure 2 Sample week during primary care immersion training. A standard week schedule for our primary care training program. Residents
spend 3 afternoons per week in their primary continuity clinic, which is assigned at the start of internship. They select a second continuity clinic
in a different practice model (private practice, community health center, academic health center, innovative primary care start-ups, the VA, or
a primary care subspecialty clinic such as women’s health or obesity medicine). They spend 3 mornings per week in subspecialty clinics based
on an individualized learning plan (based on content and number of weeks) and some required experiences (addiction medicine, dermatology,
women’s health, musculoskeletal medicine, and geriatrics). They have one morning set aside for follow-up of administrative tasks (notes, phone
calls), and protected time for scholarly training in medical education, leadership, social justice, and primary care innovation. Our residents take
the first call from Friday at 5 PM until Saturday at 5 PM with a supervising faculty member; this experience includes a Saturday urgent care

clinic.

We compared levels of comfort with ambulatory care between
the 12 residents in the primary care track and the 86 residents
in the categorical program.

e Perceived career preparation and overall satisfaction: We
developed an alumni survey and distributed it to all
graduates of our primary care programs from 2008 to
2019. Alumni from 2008 to 2014 had completed our
historical primary care track, which did not include
immersive training blocks, and alumni from 2015 to
2019 completed the intervention. We used a 1-5 scale of
an agreement to measure the perceived degree of
preparation for a career in primary care and overall
satisfaction with the training experience.

e Objective measures of ambulatory educational experi-
ence: We compared the following objective ambulatory
educational measures between the 12 residents in the

primary care track to the 86 residents in the categorical
program:

Total number of ambulatory clinics during the course of
residency: We performed a manual count in the resident
scheduling software.

Panel size upon graduation, using a standard field in our
electronic medical record

Panel complexity upon graduation, using a chart audit tool
that classifies patients as high, medium, and low risk that
residents complete before graduating. Risk level is deter-
mined by the graduating resident and is based on the
presence of an unstable condition actively being worked up,
number and stability of chronic medical conditions,
psychosocial complexity that interferes with medical care,
a need for an opioid treatment agreement, or any other
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physician concern that increases risk. We present the
average percentage of high-risk patients in each panel.

e Continuity with the primary faculty preceptor, based on the
number of patient encounters billed with the primary
preceptor divided by the total number of encounters for that
resident in our hospital’s professional fee billing database

e Percentage of time residents were able to work with an
ambulatory subspecialist >6 times
Number of home visits completed per year
Total number of inpatient training blocks, including on
the inpatient general medicine wards, intensive care units,
and inpatient specialty wards (e.g., inpatient oncology,
cardiology, and solid organ transplant) based on a manual
count

Clinical Outcomes. To measure residents’ performance, we
used standard clinical performance measures as defined by
Healthcare Effectiveness Data and Information Set (HEDIS),
including the following: colorectal, breast, and cervical cancer
screening rates; diabetes control (percentage of patients with
diabetes mellitus with glycated hemoglobin (HbA1C) less
than 9%), and hypertension control (percent of patients with
hypertension with blood pressure less than 140/90). We que-
ried our population health database to ascertain these rates for
each practitioner and compared rates between the 12 residents
in the primary care track to the 86 residents in the categorical
program.

Analysis
Educational Outcomes.

e Perception of educational experience: We compared
mean scores for perceptions of the educational experience
for the twelve residents in the intervention to their peers
in the standard training program using #-tests of
significance.

e Objective measures of education experience: We com-
pared the number of training experiences and panel

characteristics for the six senior residents in the interven-
tion to their senior resident peers in the standard training
program using #-tests of significance.

e Career preparation and overall training satisfaction: We
compared median scores on 1-5 scales between alumni
who had completed the intervention (2015-2019) to a
historical cohort of primary care track alumni who had
not (2008-2014)

Clinical Outcomes. We modeled rates of colorectal, breast,
and cervical cancer screening and control of type 2 diabetes
and hypertension using a log-binomial regression model with
generalized estimating equation methods to account for clus-
tering at the level of the physician, with training program as
the independent variable and the binary outcome (e.g., screen-
ing) as the dependent variable.

All statistical analyses were performed using SAS version
9.3 (Cary, NC).

Ethical Issues

The institutional review board at Beth Isracl Deaconess Med-
ical Center approved the protocol as exempt from further
review as an educational research project. Participation by
individual physicians was voluntary, and all data were kept
confidential.

RESULTS

Compared to their peers in the standard categorical training
program, residents who participated in the intervention spent
more time training in the ambulatory setting (242 vs. 154
general medicine clinics/3 years, p<0.0001, and 14 vs. 6 weeks
of ambulatory subspecialty clinics/3 years) and, to a lesser
degree, had fewer inpatient training blocks (23 vs. 28 inpatient
general medicine weeks/3 years, p<0.001, 17 vs. 21 inpatient
specialty weeks/3 years, p<0.001 and 16 vs. 19 intensive care

Table 1 Balance of inpatient and ambulatory training time compared to ACGME standards

ACGME ' requirement
for internal medicine

e

Immersive primary )z

Standard categorical
care track’ (n=6)

program’ (n=59)

residency training

General medicine training (mean total over 3 years)
Inpatient general medicine wards (total weeks) 12
Outpatient primary care (total # clinics) 130
Specialty medicine training (mean total over 3 years)
Inpatient specialty wards (total weeks) -
Ambulatory specialty clinic (total weeks) -
Worked with an ambulatory subspecialist >6 times (%)
Intensive care unit training (mean total weeks/3y) 12

28 23 <0.001
154 242 <0.001
21 17 <0.001
6 14

41 92 <0.001
19 16 0.001

*The Accreditation Council for Graduate Medical Education: this body sets training requirements for internal medicine residency programs, and
among them, the amount of time on different clinical services required for completion of residency training
#Our study compares residents completing the intervention (an immersive primary care track) to their peers in the standard categorical internal

medicine training program from the class of 2017-2018

1p values derived using a t-test to compare means between the two resident groups
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unit weeks/3 years, p<0.001). Both cohorts were able to exceed
ACGME training standards in all settings (Table 1).

Compared to their peers in the categorical program, resi-
dents who participated in the intervention reported significant-
ly higher levels of comfort with a variety of primary care
topics, including population health management (p=0.02),
interpreting ambulatory blood pressure monitoring, and incor-
porating automated blood pressure in patient care (p<0.01).
They also reported higher levels of comfort with a set of
ambulatory care skills such as telephone management
(p=0.002) and panel management (p=0.004), and they partic-
ipated in significantly more home visits (p=0.0007). They
reported being better able to see their patients in follow-up
(4.3/5 vs. 2.6/5, p<0.0001). Finally, they had significantly
more time working with ambulatory subspecialists, with
91% vs. 41%, p<0.001, reporting being able to work consis-
tently with a specialist, better integration into their primary
care clinic site (4.6/5 vs. 3.7/5. p=0.0009), and more satisfac-
tion with the amount of ambulatory training they received
(4.3/5 vs. 3.6/5, p=0.008) (Table 2).

Compared to residents in the categorical training program,
residents participating in the intervention reported higher lev-
els of perceived preparation for a career in primary care (4.4/5
vs. 3.3/5, p<0.0001). Furthermore, we queried an 11-year
historical cohort of primary care, 54 of whom completed the
traditional primary care track (without a 6-month immersive
block) and 24 of whom completed the intervention model.
Eighty-five percent of alumni from the historical track and
79% of alumni from the intervention track responded to our
survey. Residents, those who had experienced the immersive
training model, reported significantly higher satisfaction with
their training (5/5 vs. 4/5, p=0.04) and better career prepara-
tion compared to those who had not (3/5 vs. 4/5, p<0.001)
(Table 3).

Finally, intervention residents performed better on preven-
tive health measures across all domains, with only diabetes
control being significant (85 vs. 76%, p<0.001) (Figure 3).

DISCUSSION

In this training intervention nested within a large internal
medicine residency program, we found that a novel structure
that introduces two 6-month immersive primary care blocks
into the second and third post-graduate years significantly
increased the amount of ambulatory exposure, both
subjective and objective educational outcomes, and likely
improved the care of resident patients. This approach to
training was achieved with minimal impact on inpatient time
and still exceeded ACGME training requirements. Our study
is the first of its kind to evaluate the impact of a primary care
training program on both educational and clinical outcomes,
and, therefore, provides a potential model for primary care
training in internal medicine programs around the country.

Table 2 Educational experience among residents in a standard
internal medicine training program vs. an immersive primary care

track
Standard Immersive pt
categorical primary care
program track (n=12)
(n=86)
Comfort with 3.7 (0.8) 4.3 (0.8) 0.02

population health,
mean (sd)
Comfort with chronic disease management, mean (sd)

Initiating Insulin 3.9 (0.9) 4.0 (0.6) 0.7

Titrating Insulin 4.1 (0.8) 4.2 (0.6) 0.9

Interpreting 4.2 (0.9) 4.8 (0.5) 0.001
ambulatory blood 3.9 (1.0) 4.6 (0.5) 0.001
pressure monitoring

Incorporating
automated blood
pressure in clinic
Ambulatory skills, mean (sd)

Managing a sick
non-continuity patient
on the phone

Running on time
during a busy clinic
with 5-7 visits

Managing after-visit
tasks

How often you work
on your panel registry
Patient experience

I am able to see my 2.
patients promptly in 3
follow-up

I have come to know
my patients well
Educational experience

Control over your 3.1 (1 3.8 (1.1) 0.06
learning plan during 371 4.6 (0.9) 0.009
residency 33(1.2) 4.4 (0.7) <0.001

Do you feel 3.6 (0 4.3 (0.6) 0.008
integrated into your
continuity clinic?

How prepared do
you feel for a career in
primary care?

How satisfied are
you with the amount
of ambulatory training
you had?

Primary care panel
size (#patients, range)
Panel complexity (%
high-risk patients)}
Percentage of clinic 28.1 35.6 0.06
visits supervised by
the primary faculty
preceptor (% visits)§
Number of home
visits attended (per
year)

(0.5) 0.002
(1.1) 03
(0.6) 0.1
(1.0) 0.004

0.9) <0.001
1.0) 0.8

90 (85-106) 173 (157-176)  <0.001

7.6 (4.4) 10 (6.8) 0.3

1.2 (0.4) 22(0.7) 0.0007

*From the academic years 2017 to 2018, representing a 100% response
rate from the categorical residents and a 100% response rate from the
primary care residents. Comparisons are made between residents who
participated in the intervention compared to their peers in a standard
categorical internal medicine training program

7p values were derived using t-tests to compare means (scores on a 1-5
scale of agreement for the first 5 categories)

JBased on the presence of high medical or psychosocial complexity
determined by the resident primary care physician

$Derived using billing data from hospital administrative data where both
the billing and supervising faculty member are listed for each billed visit

A robust experience for the subset of residents planning a
career in primary care is an essential component of their
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Table 3 Alumni perceptions of primary care training from an 11-
year historical cohort (2008-2019)

Traditional Immersive p
primary care primary care
training training
program (n=46) program
(n=19)
How Prepared 3(124) 4 (4.5) p<0.001
were you for a
career in primary
care? (median,
IQR)
How Satisfied 4 (34) 5@4.5) p=0.035

are you with
your primary
care training?
(median, IQR)

*The traditional primary care training program did not have primary care
immersion blocks, compared to the intervention, 85% of the traditional
cohort and 79% of the immersive cohort responded to our survey

7p values were derived by comparing median scores on a 1-5 scale of
agreement using a Wilcoxon rank-sum test

training. IM residency training is currently structured around
the care of acutely ill hospitalized patients, a model developed
in the past when most of medical care occurred in the inpatient
setting. Furthermore, this model has been perpetuated by the
way graduate medical education is funded, where taxpayer
dollars are paid directly to teaching hospitals to distribute
funds (2) based on the number of resident-staffed hospital
beds. This funding structure poses a potential threat to inno-
vation in teaching methods for an evolving healthcare work-
force, as it neglects other skills that both general and specialty
physicians will need in a modern healthcare system, where
most patients are managed using a preventive disease model in
the ambulatory setting. The essential principle embedded in
our intervention is not different from that which was applied to
the original hospital-based model: that trainees require immer-
sion in the environment in which they will practice medicine.
Specifically, residents pursuing primary care careers require
immersion in ambulatory care to develop the essential skills

90
85
80

p=0.40 p=0.67

Breast cancer
Screening Rate

Cervical cancer
Screening Rate

W Standard training program

required of this particular workforce. By providing two 6-
month continuous blocks of primary care, we allow trainees
to adapt their critical thinking to diseases that evolve over the
course of months to years rather than hours to days, without
the frequent disruptions that are inevitable when residents
move between different clinical settings in a standard alternat-
ing call block model (Figure 1). We allow them to form
continuous relationships so that they can adapt their clinical
knowledge to their patient’s lives outside of the hospital. This
model addresses the concerns raised in a national cohort study of
primary care trainees, who named the structure of their training
programs as the most negative aspect of their training (3).

This model nearly doubles exposure to ambulatory settings
in both general and specialty IM, with an educationally insig-
nificant impact on inpatient training in these domains (Table 1).
The model was able to significantly increase exposure to the
ambulatory setting, where the majority of residents will practice
upon completion of training, at the expense of 5 fewer weeks of
inpatient general medicine wards and 3 fewer weeks of inten-
sive care unit time over the span of 156 weeks of residency
training, while still exceeding ACGME training requirements
for both (Table 1). On balance, participants in the primary care
track received a fuller perspective of the breadth and depth of
IM, arguably a perspective that all residents need, even those
not planning careers in primary care.

We conducted a robust analysis of our hypotheses on both
subjective and objective measures of educational experience
and clinical care. Trainees who participated in the intervention
rated their subjective educational and patient care experience
on a variety of ambulatory outcomes significantly higher than
those in a standard categorical training program. Notably, our
intervention is modeled after the prominent healthcare deliv-
ery system for ambulatory IM, designed around the principles
of primary and secondary prevention, chronic disease man-
agement, and limited inpatient care: a population health mod-
el. This is the model of care where the majority of graduates
will be practicing, even among those planning to specialize,

*p<0.001

p=0.21
65
0 p=0.87
50

Colorectal Cancer  Diabetes Control Rate Hypertension Control
Screening Rate Rate

W Immersive primary care training program

Figure 3 Rates of colorectal, breast, and cervical cancer screening; and rates of control of type 2 diabetes mellitus and primary hypertension
among patients with type 2 diabetes mellitus in residents who participated in the immersive primary care training program from compared to a
standard internal medicine residency program from 2016 to 2019. p values were derived using a log-binomial regression model with a
generalized estimating equation to account for clustering at the level of the physician, with time as the independent variable and performance
rates as the dependent variable. Clinical performance among residents in a standard internal medicine training program vs. an immersive
primary care track on routine population health measures
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indicating a potential training gap imposed by current residen-
cy training models. Participants in the intervention noted
significantly higher levels of comfort with population health
management than their peers in the standard categorical pro-
gram. Furthermore, participants also reported increased com-
fort in specific components of ambulatory care, including
chronic disease management and core set of ambulatory care
skills. Finally, participants also perceived a significantly im-
proved educational experience, with better integration into
their clinic site, career preparation, and overall satisfaction
with the amount of ambulatory training. These findings were
confirmed among an 11-year cohort of primary care alumni,
who reported both increased satisfaction with training and
better career preparation.

Perceptions of improved educational and clinical experience
were supported by many objective measures. Participants in the
intervention had significantly more primary care clinical sessions
and larger panel sizes with a non-significant but notable increase
in medical complexity. They also were able to attend significantly
more ambulatory specialty clinics and home visits. There was an
increase in educational continuity, with more opportunities to
work with their primary outpatient preceptors, but this was not
statistically significant. It is likely that improving educational
continuity is beyond the scope of this intervention, as it would
have required changes to faculty schedules in addition to resident
schedules. Clinical outcomes were also better for all cancer
screening and chronic disease measures; however, only diabetes
control reached statistical significance. This particular analysis
was likely underpowered given the small sample size of residents
participating in the intervention and may not completely repre-
sent the effect of the program on clinical outcomes.

Our analysis provides a place to start in the work ahead of
determining the ideal way to structure primary care training
programs, serving as a point of comparison to those with shorter
primary care blocks, as is currently the standard. Finding the
balance of adequate immersion in ambulatory care and feasibility
for residency programs, who answer to the staffing needs of
teaching hospitals in addition to the training needs of residents,
will be important work moving forward as our healthcare system
continues to evolve and orient itself toward prevention of disease
in ambulatory settings. Our intervention may also have a wider
impact on categorical IM training. The ACGME now recom-
mends 10 months of ambulatory training to stay current with the
shifting healthcare system (5). Our model may provide a blue-
print for residency programs as they adapt their programming to
meet these expectations. However, these standards will be diffi-
cult to scale up beyond the primary care programs to the entire
IM resident population without significant changes to the funding
structure of graduate medical education, where the teaching
hospital, and therefore its staffing needs, remains the centerpiece
through which GME funds are distributed. Perhaps, if ambulato-
ry training were higher quality for all IM residents, we would
reverse secular trends and have more internists seeking primary
care careers, and other ambulatory specialties that face shortages
of physicians.

Our study is the first of its kind to formally evaluate a primary
care training program on both educational and clinical outcomes.
We provide our readers with both subjective and objective meas-
ures of both categories, as well the perspectives from practicing
physicians in our alumni cohort. Our study is limited by our
single center study design and our small sample size, which likely
resulted in an underpowered analysis, especially in our ability to
capture the impact on clinical outcomes. Our treatment assign-
ments were not determined by randomization, limiting our ability
to attribute some of the subjective educational outcomes to the
different programs. Finally, due to a lack of a validated survey in
the literature, we used local expert opinion to develop our con-
structs which can impact validity, furthermore, some of our out-
comes were self-reported and are subject to individual variation
in interpretation.

In summary, we found that a novel immersive primary care
training program significantly improved both subjective and
objective measures of educational experience among residents
in a large IM residency program with a minimal impact on
inpatient training and no impact on meeting training require-
ments. We also found an important signal toward improve-
ments in patient care as well. Providing outstanding educa-
tional programming to physicians in training while maintain-
ing our contract to provide excellent clinical care to the
patients we serve are missions that should be structured to
achieve synergy. Increasing the quality and quantity of ambu-
latory training is one way to achieve such synergy, not only by
providing better care during residency training, but also by
turning out better prepared physicians that are facile at prac-
ticing in the model of healthcare delivery in the present and
future. While the healthcare system at large is evolving toward
keeping care in the ambulatory setting, the funding structures
for medical education must change in parallel to meet the
health needs of patients.

Corresponding Author: Kelly L. Graham, MD, MPH; Division of
General Medicine, Beth Israel Deaconess Medical Center, Harvard
Medical School, 330 Brookline Avenue, Boston, MA 02215, USA
(e-mail: kkgraham@bidmc.harvard.edu).

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-021-
07101-z.

Author Contribution The authors would like to acknowledge the
incredible residents in the BIDMC internal medicine residency training
program for their tireless work in the care of their patients and their
faith in us as educators.

Funding This work was conducted with support from the Harvard
Catalyst (National Institutes of Health award 1UL1 TR001102-01)
and financial contributions from Harvard University and its affiliated
academic health care centers.

Declarations:

Conflict of Interest: The authors declare that they do not have a
conflict of interest.


http://dx.doi.org/10.1007/s11606-021-07101-z
http://dx.doi.org/10.1007/s11606-021-07101-z

Graham et al.: Effect of a Primary Care Training Program 2641

REFERENCES

O'Rourke, P, Tseng, E, Levine, R, Shalaby, M, Wright, Scott. The Current
State of US Internal Medicine Primary Care Training. Am J Med. 2016.
129:9. 1006-14.

Jill Eden, Donald Berwick, and Gail Wilensky, Editors; Committee on the
Governance and Financing of Graduate Medical Education; Board on
Health Care Services; Institute of Medicine. Graduate Medical Education
that Meets the Nation’s Health Needs. 2014.

Long T, Chaiyachati K, Bosu O, Sircar S, Richards B, Garg M, McGarry K,
Solomon S, Berman R, Curry L, Moriarty J, Huot S. Why Aren’t More
Primary Care Residents Going into Primary Care? A Qualitative Study. J
Gen Intern Med 2016;31(12):1452-1459

Chen D, Reinert S, Landau C, McGarry K. An evaluation of career paths
among 30 years of general internal medicine/primary care internal
medicine residency graduates. R I Med J. 2014:97(10):50-4.

Stanley M, O'Brien B, Julian K, et al. Is training in a primary care internal
medicine residency associated with a career in primary care medicine? J
Gen Intern Med. 2015;30(9)6-7

Durkin, M. Prepping IM residents for Primary Care. ACP Internist,
Medical Education edition. 2017.

Francine C. Wiest, MD; Timothy G. Ferris, MD, MPH; Manjusha Gokhale,
MA; et al Eric G. Campbell, PhD: Joel S. Weissman, PhD; David
Blumenthal, MD, MPP. Preparedness of internal medicine and family
practice for treating common conditions JAMA. 2002;288(20):2609-2614.
ACGME Program requirements for resident education in internal medicine.

10.

11.

12.

13.

14.

15.

Effective July 1 2020 https://www.acgme.org/Portals/0/PFAssets/Program-
Requirements/140_InternalMedicine_2020.pdf Accessed April 7, 2021.
Julian K, Riegels NS, Baron RB. Perspective: Creating the next generation
of general internists: a call for medical education reform. Acad Med J
Assoc Am Med Coll 2011:86(11):1443-1447.

Colbert JA. Experiments in continuity-rethinking residency training in
ambulatory care. N Engl J Med 2013;369(6):504-505.

Chaudhry SI, Balwan S, Friedman KA, et al. Moving forward in GME
reform: a4 + 1 model of resident ambulatory training. J Gen Intern Med
2013;28(8):1100-1104.

Henschen BL, Bierman JA, Wayne DB, Ryan ER, Thomas JX, Curry RH,
Evans DB. Four-Year Educational and Patient Care Outcomes of a Team-
Based Primary Care Longitudinal Clerkship. Acad Med 2015:;90(11
Suppl):S43-9.

Warm EJ, Schauer DP, Diers T, et al. The ambulatory long-block: an
accreditation council for graduate medical education (ACGME) educa-
tional innovations project (EIP). J Gen Intern Med 2008;23(7):921-926.
Warm, E. Interval Examination: The Ambulatory Long Block. J Gen
Intern Med 2010 25(7):750-2

Alliance for Academic Internal Medicine APDIM Primary Care Forum.
Primary Care Track Toolkit. Second Edition. September 2020

Publisher’s Note: Springer Nature remains neutral with regard to
Jurisdictional claims in published maps and institutional affiliations.


http://dx.doi.org/https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/140_InternalMedicine_2020.pdf
http://dx.doi.org/https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/140_InternalMedicine_2020.pdf

	Effect...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	INTRODUCTION
	METHODS
	Setting and Participants
	Intervention
	Outcomes and Data Collection Elements
	Educational Outcomes
	Clinical Outcomes

	Analysis
	Educational Outcomes
	Clinical Outcomes

	Ethical Issues

	RESULTS
	DISCUSSION

	References


