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Introduction: This study examines the evolution of student and physician interest in primary care from med-
ical school matriculation to practice, focusing on student factors that potentiate primary care (PC) practice.

Methods: We compiled a dataset of 2,047 Michigan State University College of Human Medicine
graduates from 1991 to 2010. PC interest was assessed using the Association of American Medical
Colleges (AAMC) matriculating student (MSQ) and graduation (GQ) questionnaires. PC practice was
determined using AMA physician Masterfile data. C2 analyses and logistic regression were used to
examine factors that predict PC practice.

Results: PC interest at matriculation and at graduation were the factors most likely to predict PC
practice. After controlling for URM status, gender, and rural origin, the odds of practicing PC among
those with a sustained interest in PC (on both the MSQ and GQ) were 100 times higher than those with
no interest in PC, on either survey (P< .01). Among those students who developed an interest in PC by
graduation, the odds of practicing PC were 60 times higher than noninterested students (P< .01).
Finally, among students who were interested in PC at matriculation, but not graduation, the odds of
eventually practicing PC were 3.8 times higher than noninterested students (P< .01).

Conclusions: Our study suggests that cultivating PC interest at any point during medical school may
predict PC practice. Early and sustained interest in primary care was the most substantial predictor of
PC practice in our study, highlighting the need for primary care education even before medical school
matriculation. ( J Am Board Fam Med 2022;35:370–379.)
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Introduction
Addressing the nation’s primary care shortage and
health disparities gaps requires examining the existing

educational infrastructure. Institutional practices
informed by Flexner1–3 have cultivated an academic
climate that favors specialization, impacting the cur-
rent primary care workforce. Despite significant evi-
dence that a primary care driven workforce decreases
cost and increases quality,4,5 the U.S. continues to do
a poor job recruiting and training physicians that ful-
fill the nation’s health care needs.6,7 Fewer U.S medi-
cal school seniors are choosing primary care careers
such as family medicine (FM); and in the last decade,
less than half of the available FM residency positions
have been filled by graduating U.S. medical school
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seniors.6 While internal medicine careers represent a
potential opportunity for entry into primary care, less
than 13% of internal medicine physicians eventually
practice primary care and this value has been declining
consistently over the last 20 years.8–10 A similar
increasing trend toward subspecialization has seen
among pediatricians.3,8 Student loan debt, perceived
work–life balance, perceived respect, and the income
gap between specialists and primary care physicians,
have all been examined as potentiators of this
trend.11,12

There is a large body of literature describing fac-
tors influencing medical students’ specialty choices.
Students who choose primary care are more likely
to come from lower income families, rural back-
grounds, and underrepresented minority groups.13–18

Curricular experiences seem to influence student ca-
reer choice, with required time spent during third
and fourth year in family medicine being positively
associated with the selection of family medicine as a
specialty choice.19–21 Despite significant attrition
during medical school, preference for family medi-
cine at matriculation has been associated with an
increased likelihood of entering family medicine resi-
dency and practice.12,20–22 The temporal relationship
between evolving student interest in primary care
and eventual practice, however, remains incompletely
understood.

Our purpose was to examine how student interest
in pursuing primary care changes from entry into
medical school to graduation and how this changing
interest is associated with eventual practice. By using
a large retrospective sample examining 19years of
data from our home institution, we were able to
assess how factors such as specialty interest, race/eth-
nicity, gender, and rural origin may affect eventual
practice patterns.

Methods
This study was a secondary analysis of merged data
from several surveys, all using data from students who
graduated from a single medical school (Michigan
State University College of Human Medicine (MSU-
CHM)) from 1991–2010, with the goal of capturing
practice location and specialty data for graduates who
were post-residency completion. Two national survey
questionnaires, the matriculating student questionnaire
(MSQ) and the graduation questionnaire (GQ), were
administered by the Association of American Medical
Colleges (AAMC) annually to all matriculating and

graduating medical students. Institutional MSQ and
GQ data describing students’ career intentions and
demographics were obtained from the AAMC.
American Medical Association (AMA) Physician
Masterfile data were used to create a primary care
practice variable, as described below. All nonresponses
were treated as missing and removed from the
analyses.

Demographic Variables

Demographic data were obtained from the MSQ and
from internal Michigan State University (MSU) data
gathered from medical school admission applications.
Female was coded 1 and male as 0. Underrepresented
in Medicine (URiM)23 was defined using the MSQ
underrepresented minority indicator which inclu-
ded: African Americans, Mexican Americans, Native
Americans (American Indians, Alaska Natives, and
Native Hawaiians), and mainland Puerto Ricans. This
variable was coded as 1 if yes, and 0 otherwise. Rural
origin was defined using rural-urban commuting area
(RUCA) code of childhood residence24 (medical
school application) and coded as 1 if RUCA was
greater than or equal to 4, otherwise 0. Thus, rural or-
igin included large rural, small town, and rural areas;
on the other hand, nonrural origin included urban
and suburban areas.

Matriculating Student Questionnaire Career

Intentions

Table 1 shows how the primary care intentions
were generated using existing variables. On the
MSQ, students were asked to select a specialty in
which they were most interested. Specifically, the
questionnaire states: “What general specialty are you
considering?” Responses were coded as “1,” desig-
nating interest in primary care at matriculation
(MSQ PCI), if they responded to this question
selecting internal medicine (IM, 200), family medi-
cine (FM, 180), or pediatrics (Peds, 500). All other
responses were coded as “0.”

Graduation Questionnaire Career Intentions

Given that the GQ survey questions often vary by
year and frequently use different questions to investi-
gate primary care, we used different coding schemes
to construct a second binary variable, representing
primary care intention at GQ, as seen in Table 1.
Specifically, for 1978 to 1990, if students responded
to SPEC_PREF1: “If yes, which specialty are you plan-
ning?” by selecting FM (06), IM (07), or Peds (19) and
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question number 509 (SUB_SPEC_PLAN: “Are you
planning to become certified in a subspecialty?” by selecting
“No,” they were considered interested in primary care
at graduation (GQ PCI), and coded 1. For 1991 to
1998, if the students responded “Yes” to SPEC_
PLAN: “Are you planning to become certified in a spe-
cialty?”) and “No” to (SUB_SPEC_PLAN) with the
same responses to SPEC_PREF1, they were coded as
1. For 1999 to 2004, the coding procedure was the
same with 1991 to 1998 excluding the SUB_SPEC_
PLAN, which was not used due to an incomplete
AAMC dataset for this variable for these years. For
2005 to 2010, if students responded “Yes” to (SPEC_
PLAN: “Are you planning to become certified in a spe-
cialty?”) and selected family practice (120), IM (140),
or Peds (320) for: (SPEC_PLAN: “Are you planning to
become certified in a specialty or subspecialty? Choice of spe-
cialty/subspecialty”), they were considered interested in pri-
mary care at graduation and coded 1. Due to an AAMC
error, data from 2008 were incomplete and therefore
excluded. Table 1 summarizes the coding scheme.

Change in Primary Care Intentions

Based on these newly generated variables, we created
variables to indicate change in PC intention from

medical school matriculation to graduation, repre-
sented by the variable: PCI_MOV (PCI movement).
We then classified this variable into 4 categories: (1)
no interest at matriculation-no interest at graduation
(Never PCI); (2) interest at matriculation-no interest at
graduation (Initial PCI); (3) no interest at matricula-
tion-interest at graduation (Developed PCI); and (4)
interest at matriculation-interest at graduation (Always
PCI).

Primary Care Practice

Using American Medical Association (AMA) Physician
Masterfile data, we investigated the current specialty in
which physicians were practicing. To confirm accu-
racy, and verify that Masterfile data captured a clinical
practice rather than a residency training site, we
enlisted a student research assistant to cross-check each
variable using a protocol-driven google search. To
minimize bias, we included only offices that could be
verified with an active address using google maps, or
hospital and medical group web sites. Current specialty
and practice location were confirmed, and records
from retired, deceased or inactive physicians were
removed from the data set, as were records that could
not be confirmed. As established in previous

Table 1. Coding Scheme Used to Indicate Primary Care Intention at Matriculation and Graduation, by Survey

Year

Coding Year Variable Name Questionnaire Response Number

MSQ PCI = 1 (YES) All SPEC_PREF “What general specialty are
you considering?”

FM (180), IM (200),
Peds (500)

GQ PCI = 1 (YES) 1978 to 1990 SPEC_PREF1 “If yes, which specialty are you
planning?”

FM (06), IM (07),
Peds (19)

SUB_SPEC_PLAN “Are you planning to become
certified in a subspecialty?”

No

1991 to 1998 SPEC_PREF1 “If yes, which specialty are you
planning?”

FM (06), IM (07),
Peds (19)

SPEC_PLAN “Are you planning to become
certified in a specialty?”

Yes

SUB_SPEC_PLAN “Are you planning to become
certified in a subspecialty?”

No

1999 to 2004 SPEC_PREF1 “Which specialty are
you planning?”

FM (06), IM (07),
Peds (19)

SPEC_PLAN “Are you planning to become
certified in a specialty?”

Yes

2005 to 2010 (2008 was
excluded)

SPEC_PREF “Are you planning to become
certified in a specialty or
subspecialty? Choice of
specialty/subspecialty”

FM (120), IM (140),
Peds (320)

SPEC_PLAN “Are you planning to become
certified in a specialty?”

Yes

Abbreviations: MSQ PCI, primary care intention at matriculation; GQ PCI, primary care intention at graduation; FM, Family
Medicine; IM, Internal Medicine; Peds, Pediatrics. All other responses that were not indicated in this table were coded as 0.
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methodology, primary care was defined to include
physicians practicing FM, IM, Peds, Geriatrics, or
Sports Medicine/Family Medicine without subspecial-
ization, unless the specialty is age-specific (eg, geriat-
rics or adolescent medicine) and the physician
describes themselves as practicing primary care.13,25,26

All others were classified as nonprimary care practice.
We then examined the specific specialty outcome of
physicians, compared with their initial described stu-
dent-level intention to practice primary care, from
MSQ and GQ.

Analysis

First, descriptive statistics (proportions and standard
deviations) of MSQ PCI, GQ PCI, and PC from key
demographic groups (gender, URM, and rural origin)
were analyzed, and their statistical associations were
assessed using c2 tests. Next, we examined the influ-
ence of change in primary care interest on primary

care practice, controlling for the 3 demographic varia-
bles using logistic regression analysis. Finally, we
explored which (sub) specialties were most often cho-
sen by specific groups of students in detail. All the
data management and analyses were conducted using
R 4.0.3 and R Studio 1.3.1073 for Windows (R Core
Team, Vienna, Austria).

Results
Descriptive Statistics of Demographics and Primary

Care Intentions

Of 2,047 responses, 21% (n = 430) were found to
be complete and have valid responses that were
used for analysis. Complete cases included only
those with answers to all questions in the analysis.
Complete cases were substantially fewer than origi-
nal cases due to incomplete responses on the MSQ
and GQ as well as graduates having retired or left

Table 2. Descriptive Statistics and Response Rates of All MSU-CHM Students Graduating 1971–2010 (Original

Cases) and the Subgroup of Those Students With Complete Responses to the Variables Used for This Study

(Complete Cases) With Two-Sample Test for Equality of Proportions with Continuity Correction

Variables & Responses

Total Original Cases
(N1 = 2,047)

Complete Cases
(N2 = 430, 21%)

Response
Rates (%) v2 (df) P valuesN3 P SD N2 P SD

Gender
Female

2,047
1,080

–
52%

–
0.50

430
222

–
52%

–
0.50

100.00 0.14 (1) 0.712

Race/ethnicity
URM

2,040
350

–
17%

–
0.38

430
60

–
14%

–
0.35

99.66 2.41 (1) 0.121

Geographic origin
Rural origin

1,903
595

–
31%

–
0.46

430
142

–
33%

–
0.47

92.97 0.42 (1) 0.515

Practice specialty
PC

1,535
620

–
40%

–
0.49

430
197

–
46%

–
0.50

74.99 3.85 (1) 0.050

MSQ PCI
Yes

961
550

–
57%

–
0.49

430
247

–
57%

–
0.50

46.95 0.00 (1) 0.988

GQ PCI
Yes

1,059
431

–
41%

–
0.49

430
187

–
43%

–
0.50

51.73 0.87 (1) 0.351

Initial PCI
Yes

560
136

–
24%

–
0.43

430
107

–
25%

–
0.43

27.36 0.02 (1) 0.887

Developed PCI
Yes

560
67

–
12%

–
0.32

430
47

–
11%

–
0.31

27.36 0.16 (1) 0.686

Never PCI
Yes

560
182

–
33%

–
0.47

430
136

–
32%

–
0.47

27.36 0.05 (1) 0.824

Always PCI
Yes

560
175

–
31%

–
0.46

430
140

–
33%

–
0.47

27.36 0.14 (1) 0.712

Abbreviations: Total original cases (N1 = 2,047), the number of samples making up the total sample size; Complete cases (N2 = 430) = the
number of cases with responses to all variables used for this analyses; N3, the number of cases with responses to each variable (this number
varies across the variables); P, proportions of each variable; SD, standard deviation of the proportion; Response rates, the number of people
who completed the survey items divided by the number of people who make up the total sample size; x2, the x2 test for equality of pro-
portions of each variables between N3 and N2 to evaluate the representativeness of the selected samples across variables; MSU-CHM,
Michigan State University-College of Human Medicine; PC, primary care practice; Initial PCI, intention at matriculation-no intention at
graduation; Developed PCI, no intention at matriculation-intention at graduation; Never PCI, no intention at matriculation-no intention
at graduation; Always PCI, intention at matriculation-intention at graduation.
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clinical practice. For complete cases, we assumed
data were missing completely at random, and first
tested whether there were statistically significant
differences between the original and the com-
plete cases using 2-sample test for equality of
proportions with continuity correction. Our
analytic sample slightly overrepresented the
proportion of PC compared with that of the
original cases (40% vs 46%, P = .05).

Among included graduates, 52% (n = 222) were
female, 14% (n = 60) were URM, and 33% (n =
142) were from a rural background, as seen in
Table 2. As of 2018, 46% (n = 198) of graduates
were practicing primary care. Among those practic-
ing primary care, 57% (n = 247) and 43% (n = 183)
expressed their interest in PC at matriculation and
graduation, respectively, indicating an overall decrease
in PC interest during medical school. Looking at
Figure 1, the 2 largest groups of students either main-
tained an initial interest (Always PCI, n = 140, 33%)
or never had interest (Never PCI, n = 136, 32%). An
additional 25% of students had interest in PC at
matriculation but no interest at graduation (Initial
PCI, n = 107). The smallest group of students devel-
oped an interest in primary care during medical
school (Developed PCI, n = 47, 11%).

Table 3 shows how intentions on the MSQ and
GQ differed across demographic backgrounds in
detail. Specifically, at matriculation, the propor-
tions of students who were interested in primary
care were higher than those who were not, regard-
less of their gender, URM, and rural origin status.
However, the pattern was reversed at graduation.
At graduation, the proportions of PCI within female
(50% vs 63%, P< .01), URM (33% vs 55%,
P= .03), and rural origin student groups (41% vs
55%, P= .02) were statistically lower than at matric-
ulation. Looking at their actual primary care prac-
tice (PC), female students practiced primary care
more than male, but the difference of the propor-
tions of PC for URM and rural origin status
were not significant. C2 test results also support
the above patterns (see sixth and seventh col-
umns). At matriculation (MSQ) and graduation
(GQ), women were more likely to demonstrate
an intention to practice primary care (P< .05),
while there were no statistically significant asso-
ciations demonstrated among URM and rural or-
igin students. Women were more likely to
practice primary care at all 3 time points
(P< .01).

Primary Care Practice

We employed a logistic regression model to better
understand what factors may predict primary care
practice. As seen in Table 4, controlling for other
demographic factors and groups of interests, the
odds of entering primary care practice among stu-
dents who were interested in primary care at both
matriculation and graduation (Always PCI) were
found to be 100 times higher than those who dem-
onstrated no interest in primary care at matricula-
tion and graduation (the reference group: Never
PCI). The odds of students entering primary care
who had no initial interest, but developed an interest
in primary care by graduation (Developed PCI), were
60 times higher when compared with the Never PCI
group. Lastly, the odds of students entering primary
care with an initial interest at matriculation, but no in-
terest at graduation (Initial PCI), were still 3.9 times
higher than those with no interest. Interestingly, after
controlling for primary care interest grouping, demo-
graphic variables including female, URM, and rural
origin status, did not significantly predict primary care
practice.

Specialty Choices

We then examined which specialties were practiced
by students in detail. Looking at Figure 2, among stu-
dents who showed an initial interest in primary care at
matriculation but not graduation (Initial PCI, n =
107), 25 students (23%) still were practicing a primary
care specialty, including Pediatrics (n = 10, 9%),
Internal Medicine (n = 8, 7%), Family Medicine (n =
6, 6%), and Internal Medicine/Pediatrics (n = 1, 1%)
specialties. The majority of Initial PCI students (n =
82, 77%) did not eventually practice primary care; the
most common practice specialties were Obstetrics and

Figure 1. Proportions of students distributed among 4

groups based on their intention to practice primary

care at matriculation and graduation (n = 430)
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Gynecology (n = 21, 20%) followed by Adult Surgical
(n = 14, 13%), and Adult Support (n = 13, 12%) spe-
cialties. A complete list of specialties within each cate-
gory can be found in the Appendix. This pattern was

very similar to the pattern of the group of students
who were never interested in primary care (Never
PCI, n = 136). Of these, 126 students (93%) chose a
nonprimary care specialty, and mostly practiced

Table 3. Frequency and Proportion (%) of Primary Care Intention on Matriculating Student Questionnaire (MSQ) and

Graduation Questionnaire (GQ) and Primary Care Practice, Across Demographic Variables With Chi-Square Test Results

Demographic
Characteristics

Frequency (n = 430) Proportion (%)
v2 (df) P values

MSQ PCI = 0 MSQ PCI = 1 MSQ PCI = 0 MSQ PCI = 1 MSQ PCI

Male 101 107 23.5% 24.9% 5.466 (1) 0.019
Female 82 140 19.1% 32.6%
Non-URM 156 214 36.3% 49.8% 0.074 (1) 0.786
URM 27 33 6.3% 7.7%
Nonrural origin 119 169 27.7% 39.3% 0.405 (1) 0.525
Rural origin 64 78 14.9% 18.1%
All students 183 247 42.6% 57.3% -

GQ PCI = 0 GQ PCI = 1 GQ PCI = 0 GQ PCI = 1 GQ PCI

Male 131 77 30.5% 17.9% 6.360 (1) 0.012
Female 112 110 26.0% 25.6%
Non-URM 203 167 47.2% 38.8% 2.465 (1) 0.116
URM 40 20 9.3% 4.7%
Nonrural origin 159 129 37.0% 30.0% 0.453 (1) 0.501
Rural origin 84 58 19.5% 13.5%
All students 243 187 56.5% 43.5% -

PC= 0 PC=1 PC= 0 PC=1 PC

Male 129 79 30.0% 18.4% 9.356 (1) 0.002
Female 104 118 24.2% 27.4%
Non-URM 200 170 46.5% 39.5% 0.000 (1) 1.000
URM 33 27 7.7% 6.3%
Nonrural origin 152 136 35.3% 31.6% 0.536 (1) 0.464
Rural origin 81 61 18.8% 14.2%
All students 233 197 54.2% 45.8% -

Abbreviations: MSQ PCI, primary care intention at matriculation; GQ PCI, primary care intention at graduation; PC, primary care
practice; 0, no, 1, yes.

Table 4. Logistic Regression Model Predicting Primary Care Practice

Beta SE Wald df P values Odds Ratio (95% CI)

Always PCI 4.606 0.431 10.691 1 < 0.001 100.08 (45.05–246.01)
Developed PCI 4.094 0.505 8.102 1 < 0.001 59.98 (23.47–172.00)
Initial PCI 1.355 0.404 3.357 1 < 0.001 3.88 (1.81–8.92)
Female 0.498 0.290 1.717 1 0.086 1.64 (0.93–2.92)
URM 0.627 0.401 1.566 1 0.117 1.87 (0.85–4.10)
Rural origin �0.185 0.307 �0.601 1 0.548 0.83 (0.45–1.52)

Abbreviations: SE, standard error; Always PCI, intention at matriculation-intention at graduation; Developed PCI, intention at
matriculation-intention at graduation; Initial PCI, intention at matriculation-no intention at graduation; URM, underrepresented
minority; CI, confidence interval.
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Obstetrics and Gynecology (n = 29, 21%) followed by
Adult Surgical (n = 28, 21%), Adult Support (n = 19,
14%), and Emergency Medicine and Urgent Care
(n = 18, 13%).

We also explored specialty choices of those stu-
dents who showed an interest in primary care at
both matriculation and graduation (Always PCI,
n = 140). Consistent with the result of logistic
regression model, most (n = 124, 89%) eventually
practiced a primary care specialty. The other stu-
dents mostly entered Adult Medical Subspecialty
(n = 6, 4%), Pediatric Subspecialty (n = 3, 2%), and
Other (n = 3, 2%). Similarly, 81% (n = 39) of stu-
dents who did not show an initial interest in primary
care but developed it at graduation (Developed PCI,
n = 47) chose to be a primary care physician; the re-
mainder mostly entered Adult Medical Subspecialty
(n = 2, 4%) and Pediatric Subspecialty (n = 2, 4%)
practice.

Discussion
Eventual primary care practice may be influenced
by several factors. Our study suggests that an initial
interest in primary care that is sustained until grad-
uation seems to be one of the most important pre-
dictors; highlighting the importance of promoting
primary care careers before medical school and
selecting students for admission with a primary care
interest. While the odds of entering primary care
for students who were initially interested in primary
care but had lost interest by graduation were still
3 times higher than students demonstrating no in-
terest during their medical school career, we also
found that among students with no initial

interest, the odds of entering primary care
among those who developed an interest at gradu-
ation were almost 60 times higher than their
never-interested peers. Our data supports that
identifying and fostering the interest of students
with an initial interest in primary care is an im-
portant strategy to support primary care practice,
but cultivating an interest among not-yet-interested
students is also worthwhile. These results are con-
cordant with prior research. Exposure to family med-
icine during medical school, for example, potentiates
students’ attitudes and career choices14,19,27 The cur-
riculum at our institution has historically priori-
tized primary care, with Michigan State
University-College of Human Medicine (MSU-
CHM) students during the study years being
exposed to robust primary care clinical experien-
ces including approximately 7weeks of required
outpatient family medicine, 1 week of required
outpatient internal medicine, and 4 weeks of
required outpatient pediatrics during the third and
fourth year of medical school. More recently,
MSU-CHM has undergone efforts to continue this
prioritization, integrating primary care exposure
throughout all 4 years of medical school.28

Interestingly, our study did not show a significant
relationship between demographic factors and even-
tual primary care practice. Primary care practice in
our study seems to be predicted most strongly by pri-
mary care interest, not individual demographic char-
acteristics. These results underscore the importance
of a holistic approach to primary care recruitment,
and may represent an opportunity to improve recruit-
ment strategies. The need for primary care physicians
from backgrounds underrepresented in medicine, as
well as those interested in rural practice is well docu-
mented.13,17,26,29 Focusing on providing early (prema-
triculation) primary care career exposure with the goal
of developing early interest in PC among students
from rural and underrepresented backgrounds may
amplify existing PC recruitment strategies by aug-
menting and diversifying the pool of applicants who
demonstrate interest in primary care. Experts have
suggested that broad career choices are often chosen
as early as middle school, and that premedical recruit-
ment should begin very early in the educational pro-
cess, and include engaging with communities, high
schools, and undergraduate institutions such as com-
munity colleges, to find, support, and recruit these
students.12,21,30,31 As a land grant institution, home to
the pioneer community-based medical school, MSU

Figure 2. Percent of Michigan State University College

of Human Medicine students practicing in each spe-

cialty that showed an interest in primary care (PCI) at

matriculation but not graduation (Initial PCI group,

n = 107).
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is well positioned to accomplish this. The College of
Human Medicine also has a long and established his-
tory of developing pipeline programming dedicated to
recruiting students to serve communities where there
is a need. Capitalizing on this expertise through the
development of primary care-focused programming
that includes primary care mentorship and commu-
nity outreach may enable our institution to bolster
primary care recruitment.28

Our study endeavored not only to understand fac-
tors that would predict primary care outcome, but
also what specialties might potentially draw students
away from primary care careers. Overwhelmingly,
among students with an initial interest in primary
care, the most popular non-PC specialty at the time
of practice was Obstetrics and Gynecology. This
might be reflective of the changing landscape within
family medicine. While traditionally family medicine
has represented the broadest scope of patient care,
spanning care across age groups and including several
modalities and care settings including obstetric care
and minor procedures, the scope of care provided by
family physicians has been shrinking, with fewer fam-
ily physicians providing obstetric care.32 Obstetrics
may represent the most primary care adjacent spe-
cialty, providing interested students the opportunity
to combine surgical training with longitudinal care of
a cohort of patients. Efforts to potentiate the primary
care workforce may require rigorous interventions
that focus on preserving the breadth and spectrum of
care provided by primary care specialties.

Our study has important limitations. Approxima-
tions using the MSQ and GQmay incompletely char-
acterize primary interest, and our definition of primary
care did not include specialties like sports medicine
where physicians may be providing some primary care.
Moreover, despite being largely representative, our
sample overrepresented primary care, and used only a
subset of the original data due to incomplete data sets.
In addition, throughout different versions of the MSQ
and GQ, there was variability in the questions that
were used to create outcome variables. Our study is
retrospective, linking multiple data sets and using self-
reported data from the AMA Masterfile database.
While we cross checked all variables with multiple
sources, inconsistencies between publicly available spe-
cialty practice and actual practice are possible. Lastly,
this is a single institution study, limiting generalizabil-
ity. Future studies will examine additional factors that
may affect student primary care interest, such as stu-
dent socioeconomic status and previous exposure to

primary care. Studies will also include data frommulti-
ple institutions as an important next step in under-
standing strategies to cultivate a diverse and robust
primary care workforce.

To see this article online, please go to: http://jabfm.org/content/
35/2/370.full.

References
1. Flexner A. Medical education in the US and

Canada: Report to the Carnegie Foundation for the
Advancement of Teaching. Bulletin No. 4. Boston
(MA): Updyke; 1910.

2. Cooke M, Irby DM, Sullivan W, Ludmerer KM.
American medical education 100 years after the
Flexner report. N Engl J Med 2006;355:1339–44.

3. Pediatricians ever certified since 1934. American
Board of Pediatrics. https://www.abp.org/content/
pediatricians-ever-certified-1934 Accessed December
10, 2020.

4. Bazemore A, Petterson S, Peterson LE, Bruno R,
Chung Y, Phillips RL, Jr. Higher primary care phy-
sician continuity is associated with lower costs and
hospitalizations. Ann FamMed 2018;16:492–7.

5. Bazemore A, Petterson S, Peterson LE, Phillips RL,
Jr. More comprehensive care among family physicians
is associated with lower costs and fewer hospitaliza-
tions. Ann FamMed 2015;13:206–13.

6. Phillips JP, Wendling A, Bentley A, Marsee R, Morley
CP. Trends in US medical school contributions to the
family physician workforce: 2018 update from the
American Academy of Family Physicians. Fam Med
2019;51:241–50.

7. Kurth AE, Krist AH, Borsky AE, et al. U.S.
Preventive Services Task Force methods to communi-
cate and disseminate clinical preventive services rec-
ommendations. Am J Prev Med 2018;54:S81–S7.

8. Dalen JE, Ryan KJ, Alpert JS. Where have the gen-
eralists gone? They became specialists, then subspe-
cialists. Am J Med 2017;130:766–8.

9. Nielsen C, Batur P. Running in place: The uncer-
tain future of primary care internal medicine. Cleve
Clin J Med 2019;86:530–4.

10. West CP, Dupras DM. General medicine vs sub-
specialty career plans among internal medicine resi-
dents. Jama 2012;308:2241–7.

11. Phillips J, Weismantel D, Gold K, Schwenk T.
How do medical students view the work life of pri-
mary care and specialty physicians? Fam Med
2012;44:7–13.

12. Kost A, Bentley A, Phillips J, Kelly C, Prunuske J,
Morley CP. Graduating medical student perspec-
tives on factors influencing specialty choice. An
AAFP National Survey. Fam Med 2019;51:129–36.

13. Wendling AL, Phillips J, Short W, Fahey C, Mavis
B. Thirty years training rural physicians: Outcomes
from the Michigan State University College of

doi: 10.3122/jabfm.2022.02.210257 Predictors of Primary Care Practice Among Medical Students 377

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2022.02.210257 on 4 A

pril 2022. D
ow

nloaded from
 

http://jabfm.org/content/35/2/370.full
http://jabfm.org/content/35/2/370.full
https://www.abp.org/content/pediatricians-ever-certified-1934
https://www.abp.org/content/pediatricians-ever-certified-1934
http://www.jabfm.org/


Human Medicine Rural Physician Program. Acad
Med 2016;91:113–9.

14. Phillips JP, Weismantel DP, Gold KJ, Schwenk
TL. Medical student debt and primary care spe-
cialty intentions. Fam Med 2010;42:616–22.

15. Silver JK, Bean AC, Slocum C, et al. Physician
workforce disparities and patient care: A narrative
review. Health Equity 2019;3:360–77.

16. Cooter R, Erdmann JB, Gonnella JS, Callahan CA,
Hojat M, Xu G. Economic diversity in medical edu-
cation: the relationship between students’ family
income and academic performance, career choice,
and student debt. Eval Health Prof 2004;27:252–64.

17. Xierali IM, Nivet MA. The racial and ethnic com-
position and distribution of primary care physicians.
J Health Care Poor Underserved 2018;29:556–70.

18. Phillips JP, Petterson SM, Bazemore AW, Phillips RL.
A retrospective analysis of the relationship between
medical student debt and primary care practice in the
United States. Ann FamMed 2014;12:542–9.

19. Phillips J, Charnley I. Third- and fourth-year medi-
cal students’ changing views of family medicine.
Fam Med 2016;48:54–60.

20. Senf JH, Campos-Outcalt D, Kutob R. Factors
related to the choice of family medicine: a reassess-
ment and literature review. J Am Board Fam Pract
2003;16:502–12.

21. Bennett KL, Phillips JP. Finding, recruiting, and
sustaining the future primary care physician work-
force: a new theoretical model of specialty choice
process. Acad Med 2010;85:S81–8.

22. Bowman MA, Haynes RA, Rivo ML, Killian CD,
Davis PH. Characteristics of medical students by level
of interest in family practice. FamMed 1996;28:713–9.

23. Page KR, Castillo-Page L, Poll-Hunter N, Garrison
G, Wright SM. Assessing the evolving definition of

underrepresented minority and its application in aca-
demic medicine. Acad Med 2013;88:67–72.

24. Rural Urban Commuting Area Data. https://depts.
washington.edu/uwruca/ruca-uses.php.

25. Phillips J, Wendling AL, Fahey C, Mavis B. The
impact of community-based undergraduate medical
education on the regional physician workforce.
Acad Med 2016;91:S15.

26. Wendling AL, Short A, Hetzel F, Phillips JP, Short
W. Trends in subspecialization: A comparative
analysis of rural and urban clinical education. Fam
Med 2020;52:332–8.

27. Senf J, Campos-Outcalt D. The effect of required
third-year family medicine clerkship on medical
students’ attitudes: value indoctrination and value
clarification. Acad Med 1995;70:142–8.

28. Wagner DP, Mavis BE, Sousa AC. Michigan State
University College of Human Medicine. Acad Med
2020;95:S240–S4.

29. Xierali IM, Hughes LS, Nivet MA, Bazemore
AW. Family medicine residents: increasingly
diverse, but lagging behind underrepresented
minority population trends. Am Fam Physician
2014;90:80–1.

30. Barr DA, Gonzalez ME, Wanat SF. The leaky pipe-
line: factors associated with early decline in inter-
est in premedical studies among underrepresented
minority undergraduate students. Acad Med 2008;
83:503–11.

31. Freeman J, Ferrer RL, Greiner KA. Viewpoint:
Developing a physician workforce for America’s
disadvantaged. Acad Med 2007;82:133–8.

32. Barreto T, Peterson LE, Petterson S, Bazemore
AW. Family physicians practicing high-volume
obstetric care have recently dropped by one-half.
Am Fam Physician 2017;95:762.

378 JABFM March–April 2022 Vol. 35 No. 2 http://www.jabfm.org

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2022.02.210257 on 4 A

pril 2022. D
ow

nloaded from
 

https://depts.washington.edu/uwruca/ruca-uses.php
https://depts.washington.edu/uwruca/ruca-uses.php
http://www.jabfm.org/


Appendix. Categorized Specialty Areas

Category Specialties Included

Adult Medical Subspecialty Cardiology, Infectious Disease, Sleep Medicine, Neurology, Interventional Cardiology,
Nephrology, Allergy and Immunology, Gastroenterology, Hematology/Oncology,
Rheumatology, Cardiac Electrophysiology, Neuromuscular Medicine

Adult Support Specialty Anesthesiology, Radiology, Pathology, Radiation Oncology, Forensic Pathology, Physical
Medicine & Rehabilitation, Pulmonary Medicine and Critical Care, Pain Management,
Radiation Oncology, Interventional Radiology, Anatomic Pathology

Adult Surgical Subspecialty Ophthalmology, Dermatology, Thoracic Surgery, Plastic Surgery, Neurosurgery,
Otolaryngology, Orthopedic Surgery, Vascular Surgery, Cardiothoracic Surgery, Urology,
Hand Surgery, Colorectal Surgery, Trauma Surgery, Breast Surgery, Surgical Critical Care

Pediatric Subspecialty Pediatric Neurology, Pediatric Infectious Disease, Pediatric Cardiology, Pediatric Hematology/
Oncology, Pediatric Endocrinology, Adolescent Medicine, Neonatology, Pediatric Physical
Medicine and Rehabilitation, Pediatric Nephrology, Pediatric Rheumatology, Pediatric
Gastroenterology

Pediatric Support Specialty Pediatric Anesthesiology, Pediatric Pulmonology, Pediatric Critical Care, Pediatric Radiology
Pediatric Surgical Subspecialty Pediatric Orthopedic Surgery
Other Occupational Medicine, Integrative Medicine, Clinical Genetics, Addiction Medicine
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