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BACKGROUND: The United States is facing a primary
care physician shortage. Internal medicine (IM) primary
care residency programs have expanded substantially in
the past several decades, but there is a paucity of litera-
ture on their characteristics and graduate outcomes.
OBJECTIVE:We aimed to characterize the current US IM
primary care residency landscape, assess graduate out-
comes, and identify unique programmatic or curricular
factors that may be associated with a high proportion of
graduates pursuing primary care careers.
DESIGN: Cross-sectional study
PARTICIPANTS: Seventy out of 100 (70%) IM primary
care program directors completed the survey.
MAIN MEASURES: Descriptive analyses of program
characteristics, educational curricula, clinical training
experiences, and graduate outcomes were performed.
Bivariate and multivariate logistic regression analyses
were used to determine the association between ≥ 50%
of graduates in 2016 and 2017 entering a primary
care career and program characteristics, educational
curricula, and clinical training experiences.
KEY RESULTS: Over half of IM primary care program
graduates in 2016 and 2017 pursued a primary care
career upon residency graduation. The majority of pro-
gram, curricular, and clinical training factors assessed
were not associated with programs that have a major-
ity of their graduates pursuing a primary care career
path. However, programs with a majority of program
graduates entering a primary care career were less
likely to have X + Y scheduling compared to the other
programs.
CONCLUSIONS: IM primary care residency programs are
generally succeeding in their mission in that the majority
of graduates are heading into primary care careers.
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INTRODUCTION

Primary care has been associated with better health outcomes,
higher patient satisfaction, and decreased health care cost.1–4

However, the United States is currently facing a primary care
physician (PCP) shortage with recent estimates projecting a
need for up to 43,000 additional physicians by 2030.5 General
internists make up about one third of the national PCP work-
force,6 but the numbers of internists pursuing primary care
careers have been declining over the past several decades.7

Although increasing numbers of advanced practice providers,
including nurse practitioners and physician assistants, may
help alleviate some primary care demand, current workforce
projections demonstrate that there will still be a significant
primary care practitioner shortage.8, 9 Primary care physi-
cians may play an especially important role in managing
an aging population with multiple complex conditions.10,
11 In the early 1970s, internal medicine (IM) primary care
residency programs and tracks were developed to help
produce more primary care internists.12 Recent evidence
suggests that graduates of IM primary care programs are
twice as likely to pursue primary care careers than their
categorical IM resident colleagues.7

The United States has seen a significant increase in the
number of IM primary care programs over the past few dec-
ades.13 There is a paucity of literature describing the character-
istics and curricula of IM primary care residency programs.
The objectives of this study were to characterize the IM
primary care residency landscape in this country, determine
graduate outcomes, and assess whether unique programmatic
or curricular factors were associated with having graduates
pursue primary care careers.

METHODS

Subjects, Setting, and Study Design

We conducted a survey of US internal medicine primary care
program directors (PDs) in 2017. Internal medicine primary
care PDs were identified as part of a prior study about the
locations of IM primary care programs.13 This list was aug-
mented with input from two primary care program director
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interest groups at the Association of Program Directors in
Internal Medicine and the Society of General Internal
Medicine.
We designed and iteratively revised the survey based on

feedback from pilot testing with primary care IM PDs. Survey
questions, including areas to be explored, were formulated
based on a review of the published literature, discussions with
several current primary care PDs, presentations at medical
education academic conferences, and input from internists
practicing in primary care who graduated from primary care
IM programs.

Survey Instrument and Data Collection

We designed the survey around four sections. First, we asked
about general primary care training program characteristics
such as if their program possesses a distinct National Resident
Matching Program (NRMP) internal medicine primary care
program code and number of positions available (and filled)
for the 2017–2018 academic year. The second part of the
survey addressed primary care program educational curricula
and learning environment. Third, the instrument collected
information about primary care clinical training experien-
ces including the total number of clinic sessions per resi-
dent at the primary continuity clinic site and the presence
of a second ambulatory continuity clinic site for residents.
Finally, the survey captured data about the jobs or training
programs that recent graduates pursued after residency:
BFor your [2016 or 2017] cohort of graduates, please list
the number of primary care track graduates that took the
following jobs or went on to further training below.^
Respondents were asked to enter the number of graduates
next to a list of 14 answer choices.
All PDs were sent an email link to the online survey

administered through Qualtrics. Potential respondents re-
ceived up to two follow-up reminder emails.We assigned each
program to its respective geographic region as denoted by the
U.S. Census Bureau.14 This study was exempted by the Johns
Hopkins Institutional Review Board.

Statistical Analysis

Descriptive characteristics, including means and standard
deviations, for the applicable variables were computed. The
number of total half-day clinic sessions at the primary clinic
was dichotomized at 160, which was the median number of
reported half-day clinic sessions. We stratified results by pro-
grams with a unique NRMP primary care program code
(NRMP program) versus programs that do not possess a
NRMP primary care code (non-NRMP programs) because
the NRMP programs with a primary care code are easily
identified by medical students interested in pursuing primary
care internal medicine and therefore may have differences in
graduate outcomes compared to non-NRMP programs. We
used bivariate logistic regression analysis to evaluate the as-
sociation between having a majority of graduates (≥ 50%)

pursue a primary care career and other measured variables
(program characteristics, educational curricula/learning envi-
ronment, and clinical training experiences). Primary care ca-
reer was defined to include pursuing outpatient private prac-
tice general internal medicine, academic general internal med-
icine, outpatient clinic care for the underserved, addiction
medicine fellowship, or geriatrics fellowship. Since chief
residency is a temporary position and we did not have data
on their subsequent career plans, chief residents were ex-
cluded from the calculation of primary care career out-
comes. We used multivariate logistic regression analysis
to evaluate the association between having a majority of
program graduates pursue a primary care career and the
independent variables of the presence of a X + Y schedul-
ing model and a geographic region of the program. We
conducted a sensitivity analysis by including graduates
who pursued a general internal medicine (GIM) fellowship.
Analyses were conducted using Stata 15.0.

RESULTS

Of the 100 identified primary care program directors, 70
(70%) completed the survey. The majority of respondents
(n = 46, 66%) were affiliated with programs having a dis-
tinct NRMP internal medicine primary care program code
(NRMP programs). Primary care program directors from
NRMP programs were significantly more likely to have
been in their current positions for ≥ 5 years compared to
non-NRMP primary care program directors (66.7% vs.
21.7%, p < 0.001).

Program Characteristics

The majority of NRMP programs were established before
2000 while non-NRMP programs tended to have been
established in 2000 or later (Table 1). Primary care pro-
grams were mostly located in the northeast (44.3%), south
(21.4%), and west (21.4%). NRMP programs had an aver-
age fill rate of available spots of 91.0% versus 74.4% for
non-NRMP programs (p = 0.06). Over half of the programs
reported using a X + Y scheduling model. Only a quarter of
programs have recurrent home visits as part of the training
experience.

Clinical Practice Characteristics

Most programs had their primary resident continuity clinic site
at a clinic based at a hospital or academic center (90.2%), and
most clinic sites were patient-centered medical homes. Resi-
dents saw on average six patients in a half-day clinic session at
their primary continuity clinic, which had an average no show
rate of 20.7%. NRMP programs were more likely to have over
100 patients on their graduating residents’ patient panels com-
pared to non-NRMP programs (p = 0.03). Half of the pro-
grams had second continuity clinics, and residents generally
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had fewer than a total of 50 half-day sessions at these second
sites over the course of residency.

Program Graduates

Fifty-seven percent of IM primary care program graduates
from June 2016 and 2017 pursued a primary care career
(including addiction medicine fellowship and geriatrics fel-
lowship) at the end of residency training (Table 1). Sixty-one
percent of NRMP program graduates entered a primary care
career compared to 44% of non-NRMP graduates (p ≤ 0.001).

Figure 1 displays the percentage of primary care programs
(NRMP vs. non-NRMP programs) and their associated rates
of graduates pursuing primary care careers during the years of
2016 and 2017. Sixty-nine percent of the NRMP programs
(n = 29) graduated > 50% of their residents to primary care
career paths as compared to 60% of non-NRMP programs
(n = 12). Table 2 describes the immediate plans of primary
care program graduates in 2016 and 2017. The most com-
mon post-graduation pursuits for those not engaging in a
primary care career after residency were hospital medicine

Table 1 Characteristics of Primary Care Tracks/Programs Based on the Presence or Absence of a Distinct Primary Care NRMP Code (N = 70)

All programs
(n = 70)

NRMP-coded
program (n = 46)

Non–NRMP-coded
program (n = 24)

p value

Program director (PD) characteristics
≥ 5 years as PD, n (%) 35 (48.5) 30 (66.7) 5 (21.7) < 0.001
FTE for PD role, mean percent (SE) 38.4 (1.9) 40.9 (2.4) 33.8 (2.8) 0.07
Serve as PD for categorical IM program, n (%) 42 (60.0) 30 (65.2) 12 (50.0) 0.43
Program characteristics
Decade track started, n (%) 0.009
2010-present 24 (37.5) 11 (24.4) 13 (68.4)
2000–2009 4 (6.3) 2 (4.4) 2 (10.5)
1990–1999 10 (15.6) 9 (20.0) 1 (5.3)
1980–1989 9 (14.1) 8 (17.8) 1 (5.3)
1979 or earlier 17 (26.6) 15 (33.3) 2 (10.5)

Geographic location, n (%) 0.06
Northeast 31 (44.3) 22 (47.8) 9 (37.5)
South 15 (21.4) 7 (15.2) 8 (33.3)
Midwest 9 (12.9) 4 (8.7) 5 (20.8)
West 15 (21.4) 13 (28.3) 2 (8.3)

Number of primary care spots available 2017–2018, mean (SE)* 9.3 (0.5) 9.0 (0.6) 9.8 (1.0) 0.46
Number of primary care spots filled 2017–2018, mean (%)*† 9.0 (87.1) 9.3 (91.0) 8.3 (74.4) 0.42
Have X +Y schedule, n (%) 34 (58.6) 25 (61.0) 9 (52.9) 0.57
Have recurrent home visits, n (%) 14 (22.6) 12 (27.9) 2 (10.5) 0.13

Practice characteristics
Primary continuity clinic site type, n (%)‡

Clinic based at hospital or academic center 55 (90.2) 36 (85.7) 19 (100.0) 0.08
Program-associated clinic in community 17 (27.9) 14 (33.3) 3 (15.8) 0.16
Private practice clinic 5 (8.2) 4 (9.5) 1 (5.3) 0.57
FQHC 8 (13.1) 7 (16.7) 1 (5.3) 0.22

Primary continuity clinic is PCMH, n (%) 43 (69.4) 31 (72.1) 12 (63.2) 0.48
Total number of half-day sessions at primary clinic, n (%) 0.36
≤ 160§ 33 (57.9) 21 (53.9) 12 (66.7)
> 160 24 (42.1) 18 (46.2) 6 (33.3)

Average number of patients seen by trainee/half-day
at primary clinic, mean (SE)

5.9 (0.1) 5.8 (0.1) 6.1 (0.2) 0.37

No show rate at primary clinic, mean percent (SE) 20.7 (1.0) 20.4 (1.2) 21.4 (1.7) 0.65
Average total number of patients on resident’s panel, n (%) 0.03
≤ 100 27 (43.6) 14 (32.6) 13 (68.4)
101–150 29 (46.8) 24 (55.8) 5 (26.3)
> 150 6 (9.7) 5 (11.6) 1 (5.3)

Have second continuity site, n (%) 31 (50.0) 22 (51.2) 9 (47.4) 0.78
Total number of half-day sessions at secondary clinic, n (%) 0.21
< 25 5 (17.9) 5 (26.3) 0
25–50 14 (50.0) 8 (42.1) 6 (66.7)
> 50 9 (32.1) 6 (31.6) 3 (33.3)

Have a case manager and/or social worker in clinic, n (%) 51 (86.4) 35 (83.3) 16 (94.1) 0.27
Have a behavioral or mental health specialist in clinic, n (%) 41 (69.5) 30 (71.4) 11 (64.7) 0.61

Program graduates
% of graduates entering primary care career, addiction

medicine fellowship, or geriatrics fellowship‖
56.7 60.8 43.8 < 0.001

FTE full-time equivalent, FQHC federally qualified health center, IM internal medicine, NRMP National Resident Matching Program, PCMH patient-
centered medical home, PD program director
Associations with p < 0.05 are in italic
*Eight (n) non-NRMP programs were missing data on the number of available spots and the number of filled spots since non-NRMP programs
generally do not have limits on the number of primary care spots
†p value refers to t test comparing the mean number of filled spots. The p value for t test comparing the percentage of spots filled was 0.06
‡More than one answer could be selected so the totals add up to > 100%
§The number of clinics was dichotomized at 160 which is the median number of reported total clinic sessions
‖The denominator includes all graduates except those doing a chief resident year
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(14.4%) and other medicine subspecialty fellowships
(15.6%).

Factors Associated with Most Graduates
Pursuing Primary Care Career

Table 3 displays the results of the bivariate logistic regression
analysis examining factors associated with ≥ 50% of graduates
entering a primary care career. The only factor significantly
associated with a majority of program graduates entering
primary care careers was the use of X +Y scheduling model
by the training program. Programs having a majority of pro-
gram graduates entering primary care careers were less likely
to have X +Y scheduling compared to the other programs
(OR = 0.2, 95% CI = 0.1 to 0.9, p = 0.04). After adjusting
for the geographic region, programs that used the X + Y
scheduling model remained significantly less likely to have a
majority of their graduates enter a primary care career
(OR = 0.2, 95% CI = 0.1 to 0.9, p = 0.04). However, 97% of
PDs that used the X +Y scheduling model (n = 33) believed

that this model has enhanced the trainee experience with
ambulatory medicine (as compared with their prior scheduling
model). In a sensitivity analysis including GIM fellowship,
X +Y scheduling was no longer significantly associated with
the outcome (OR = 0.3, 95% CI = 0.0 to 1.4, p = 0.11).

DISCUSSION

In this national study, we found that 57% of graduates of US
internal medicine primary care programs pursue primary care
careers after graduation. NRMP primary care programs were
more successful in having more of their graduates pursue
careers in primary care directly after graduation compared to
non-NRMP programs. Similarly, NRMP programs also
trended toward a higher fill rate of available primary care
program positions compared to non-NRMP programs. While
the majority of programmatic and curricular factors assessed
through our survey were not associated with having the ma-
jority of a program’s graduates pursuing primary care careers

Figure 1 Distribution of NRMP- and non–NRMP-coded primary care programs according to the proportion of graduates pursuing a primary
care career (including addiction medicine fellowship and geriatrics fellowship).

Table 2 Post-graduation Plans of the 2016 and 2017 Graduates from the 70 Primary Care Programs Studied

Plan after graduation 2016 (n = 350) 2017 (n = 356) Total (n = 706)

Directly going into primary care career or addiction medicine
fellowship/geriatrics fellowship
Outpatient private practice general internal medicine 90 (25.7) 71 (19.9) 161 (22.8)
Academic general internal medicine 65 (18.6) 67 (18.8) 132 (18.7)
Outpatient clinical care for the underserved
(Indian Health Service, National Health Service Corps, etc.)

18 (5.6) 20 (5.6) 38 (5.4)

Geriatrics fellowship 30 (8.6) 15 (4.2) 45 (6.4)
Addiction medicine fellowship 3 (0.9) 1 (0.3) 4 (0.6)

Not directly going into primary care career or addiction medicine
fellowship/geriatrics fellowship
Medicine subspecialty fellowship not listed below 55 (15.7) 55 (15.4) 110 (15.6)
Hospital medicine 45 (12.9) 57 (16.0) 102 (14.4)
Chief resident year 12 (3.4) 24 (6.7) 36 (5.1)
GIM fellowship/clinical scholars pathway/academic research fellowship 8 (2.3) 20 (5.6) 28 (4.0)
Other 12 (3.4) 9 (2.5) 21 (3.0)
Palliative care fellowship 5 (1.4) 8 (2.2) 13 (1.8)
International work 3 (0.9) 5 (1.4) 8 (1.1)
Work for US government or military 4 (1.1) 2 (0.6) 6 (0.8)
Health care business 0 2 (0.6) 2 (0.3)

GIM general internal medicine
*Reported as n (%)
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upon graduation, X +Y scheduling was inversely associated
with this outcome.
To our knowledge, this is the only national collective as-

sessment of program characteristics, curricula, and graduate
outcomes of internal medicine primary care residency pro-
grams. There have been prior studies evaluating graduate out-
comes from individual primary care programs.12, 15–17 In
single-program retrospective studies that evaluated primary
care graduate outcomes prior to 2006 (majority of the studies
examined outcomes before 1994), most reported rates of grad-
uates pursuing primary care careers were in the 70–90%
range.12, 15–17 In an old national cohort study of internal
medicine residents that trained between 1977 and 1982, 72%
of IM primary care residency graduates chose primary care
careers compared to 54% of categorical residency graduates.18

This finding is in contrast to a recent 2012 study of IM
residents that demonstrated that less than 20% of categorical
IM residents and less than 40% of primary care residents plan
to pursue primary care careers after graduation.7 In addition,
recent single-institution studies published in the past decade
have demonstrated that the rate of graduates pursuing primary
care was between 51 and 59%.19–21 These recent study results
are more consistent with the findings of our national assess-
ment of US internal medicine primary care programs. From
our study, we learned that NRMP programs tended to have a
higher fill rate of available positions with a higher proportion
of graduates pursuing primary care careers. Because getting an
NRMP primary care code is straightforward, we imagine that
these data may encourage some primary care programs/tracks
to apply for this designation. This observational study cannot
explain the observed differences, but perhaps these NRMP-
branded programs are better able to attract medical students
who are most committed to a primary care career (because
they are easily identified as a separate program from the
categorical track) or the NRMP-specific label may permeate
the culture in a way that validates the primary care career
choice.

Prior research has demonstrated associations between resi-
dents’ satisfaction with their primary continuity clinic (e.g.,
satisfaction with the number of patients seen in clinic, conti-
nuity with clinic patients) and primary care career choice.22 A
recent qualitative study examining such factors discovered
that more patients seen‚ a diversity of outpatient experiences,
and supportive resources that address social determinants of
health all positively influence the pursuit of primary care
careers among trainees.23 Not surprisingly, scheduling models
that limit inpatient and outpatient conflict for residents may
translate into greater resident satisfaction with their training.24

X +Y scheduling, a model that schedules residents’ inpatient
or non-ambulatory rotations (BX^ blocks) in discrete periods
with alternating ambulatory or BY^ blocks, is instituted spe-
cifically to decrease the conflict between inpatient and outpa-
tient patient care responsibilities.25, 26 Several studies of X +Y
scheduling have found this model to be associated with less
care fragmentation, increased perception of clinic continuity
among residents, and higher resident satisfaction.27–29 Our
study unearthed the association that primary care programs
using the X +Y scheduling model were less likely to have a
majority of their program graduates pursue primary care at the
time of graduation. Of course, not all X +Y models are the
same (e.g., distribution of inpatient vs. outpatient time, time
allotted to each setting before switching), and these nuances
may influence the link between X +Y scheduling and gradu-
ate career choice. Further study with attention to specific
details may be required in order to better understand these
associations.
Several limitations of this study should be considered.

First, it is possible that non-responders may have different
perspectives. While non-response bias is always possible,
the high response rate and the comparable proportions of
non-responders from NRMP and non-NRMP programs
make this less likely. Second, there is potential of inaccu-
rate recall regarding graduate outcomes. However, we
asked program directors to recall information from their
most recent two cohorts of graduates. Given that most
programs are small, typically with less than ten residents
per year, we expect recall bias to be minimal. Third, our
study only assessed career decisions immediately after
graduation and did not account for future changes. Finally,
several factors that are known to be positively associated
with primary care career choice, such as primary care
mentorship and a supportive learning environment, would
have been problematic to ascertain from our survey of
program directors and so these elements were not captured.
Further studies assessing these variables among current and
former primary care residents are needed.
Our study demonstrates that the majority of US internal

medicine primary care program graduates pursue a primary
care career upon graduation. In the context of a generalist
physician shortage and because fewer than one fifth of cate-
gorical IM residents pursue careers in primary care,7 internal
medicine primary care programs are an important conduit to

Table 3 Bivariate Logistic Regression Analyses Examining Factors
Associated with Having ≥ 50% Graduates Pursue Primary Care
Practice, Addiction Medicine Fellowship, or Geriatrics Fellowship

Variable Odds ratio
(95% CI)

p value

Track started 2010 or later 0.8 (0.3–2.3) 0.66
Receive CMS funding 0.5 (0.2–1.4) 0.19
> 160 clinic sessions 0.6 (0.2–2.0) 0.44
> 6 patients per clinic session 0.8 (0.2–2.9) 0.75
< 20% no show rate in clinic 0.6 (0.2–1.9) 0.40
> 100 patients on resident’s panel 0.4 (0.1–1.3) 0.13
Presence of second continuity clinic 2.3 (0.8–7.1) 0.14
Have a case manager and/or social
worker in clinic

0.3 (0.0–2.6) 0.27

Have a behavioral or mental health
specialist in clinic

0.2 (0.0–1.1) 0.07

X +Y schedule 0.2 (0.1–0.9) 0.04
Have recurrent home visits 0.5 (0.2–1.9) 0.33

CMS Centers for Medicare & Medicaid Services
Associations with p < 0.05 are in italic
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increase the number of general internists. In our future work,
we plan to study primary care program graduates directly;
such research will help to determine the optimal training and
environment for augmenting the generalist workforce with
clinically excellent physicians.
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