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Abstract

Background: Student-run clinics (SRCs) are increasingly common at or in partnership with medical
schools, providing service-based learning to students and increasing access to care for underserved
populations. Early, small studies suggest that student participation may be associated with eventual
practice in primary care and in medically underserved areas, but current career outcomes are largely
unknown. The purpose of this study is to determine the relationship between participation in SRCs,
primary care (PC) career choice, and future practice setting.

Method: For all graduates of the University of California, Davis from 2004 to 2008 (N=454), the authors
determined practice specialty (family medicine, general internal medicine or pediatrics, or not) and
practice setting (health professional shortage area [HPSA] or not) two to five years after residency.
Multivariate analysis adjusted for level of SRC participation, age, gender, race, more than one language
spoken, total dollar debt at graduation, research experience during medical school, Medical College
Admission Test, and United States Medical Licensing Examination Step 1and 2 performance.
Results: Of 454 total graduates, 68% participated in a SRC. In adjusted analyses, committed SRC par-
ticipation was associated with PC practice after residency (adjusted odds ratio [AOR] 2.15, 95% confi-
dence interval [CI] 118-3.75) and intermittent SRC participation was not (AOR 1.13, 95% Cl 0.65-1.99). The
sole predictor of post-residency practice in a HPSA was more than one language spoken (AOR 1.97,
95% Cl1.20-3.25). Race was not significantly associated with practice in HPSAs.

Conclusions: This study indicates that students who were committed SRC volunteers were more likely
to practice in PC after residency. These findings suggest that participation in SRCs may increase grad-
uates practicing in PC, but further studies are required to address the strength of the relationship
between SRC participation and future PC practice.

Introduction

The United States (US) faces a shortfall of pri-
mary care (family medicine, general internal
medicine, and general pediatrics) physicians that
will exceed 45,000 by the year 2025.' This short-
age disproportionately affects the uninsured, ra-
cial or ethnic minorities, those living in rural or in-
ner-city areas, and people of lower socio-eco-
nomic status.? As of January 2013, there were 57
million people living in health professional

shortage areas (HPSAs) — geographic areas with
3,500 or more people per primary care physician.®
Access to primary care (PC) remains a critical
component of health. While the Affordable Care
Act has reduced the number of uninsured Amer-
icans, the influx of patients newly insured has fur-
ther taxed an already burdened PC system.
There are currently not enough PC physicians in
the medical education pipeline to meet the need.
While many residency programs focus on PC ca-
reers and medically underserved communities,“®
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medical student interest in PC remains low. The
number of US medical school graduates match-
ing into PC residencies in 2010 was 16-18%,? with
as few as 2% of graduating students planning to
enter PC internal medicine.” Two national surveys
found that while students may enter medical
school intending to practice PC, their interest
erodes as they progress through their medical
education and training.®?®

Although career choice is a complex, multifac-
torial process that includes less-modifiable influ-
ences such as lifestyle and financial prefer-
ences,”%1? medical schools can develop curricula
that may enhance the PC pipeline.®" Mentorship
by PC physicians, participation in longitudinal pa-
tient care experiences, exposure to community-
based programs and exposure to underserved
communities have all been associated with PC
career choice*'®® Student-run clinics (SRCs)
have the potential of bringing all of these influ-
ences together while offering low or no-cost care
to medically underserved communities.”? SRCs
are also increasingly common; as of 2012, at least
72 medical schools had been reported to support
at least one SRC.2 The effects of SRC participation
and associations with career outcomes is unclear.
Although an early observational study found a
positive relationship between SRC participation
and PC residency choice,” a more recent study
found no relationship.?? For this study, we estab-
lished a longitudinal student database for track-
ing of medical student residency choice and
eventual specialty and practice setting. Using this
cohort, we sought to examine the relationship
between SRC participation during medical
school and post-residency PC careers and prac-
tice in HPSAs.

Methods

Setting

The University of California, Davis (UC Davis)
School of Medicine is a public school located in
Sacramento, California. UC Davis has an estab-
lished mission of promoting PC and improving
workforce diversity with multiple programs and
initiatives to meet that goal. UC Davis started its
first SRC in 1972 and now supports seven SRCs
that provide free or low-cost primary health ser-
vices in Sacramento. The majority of first and

second year students participate in the SRCs,
with most students volunteering for one clinic
per month (intermittent volunteers). Third and
fourth year students occasionally participate but
not as commonly; traditionally at UC Davis the
SRC leadership is also left to the first and second
year students in order to provide them with clini-
cal experiences and extra-curricular opportuni-
ties during their pre-clinical years. A smaller sub-
set devotes more time as clinic leaders. Volunteer
faculty provide staffing, mentorship, and spon-
sorship at the clinics with some volunteering at
different clinics and others mainly serving at one
clinic. Undergraduate volunteers fill the roles of
interpreters, patient advocates, receptionists, and
lab workers while first and second year medical
students provide medical care. The clinics oper-
ate on the weekends and provide a range of ser-
vices including PC, acute, prenatal, child, and pre-
ventive health care. The seven clinics are located
in different communities with some focusing on
a specific population or at-risk groups.

Participants and Study Design

In order to examine SRC participation, we con-
ducted a retrospective cohort study of all UC Da-
vis School of Medicine graduates from 2004 to
2008 (N=454). We chose this timeframe because
PC residency programs (family medicine, general
internal medicine, and general pediatrics) are
three years in duration, meaning graduates wiill
have finished residency from 2007 to 2011. As a
result, current outcome data is two to five years
after the cohort has completed residency.

The UC Davis Institutional Review Board has
provided exempt status to this study.

Data Collection Methods

A complete list of 2004 to 2008 UC Davis grad-
uates was obtained from the registrar. Practice
data were collected on all graduates as of the
summer of 2012, the conclusion of the academic
calendar year. All data were assessed by two inde-
pendent reviewers. A third reviewer reconciled
discordant findings and repeated data collection
on a random sample of 20% of graduates. Varia-
bles were entered into a research database and
identifying information was removed. A coded
key was stored separately. Data on current career
specialty and current practice setting were
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collected using a systematic internet-based
search described below.

PC vs. Non-PC Careers: First, we obtained
board certification information from online, pub-
licly available records?#? This information was
cross-referenced with UC Davis records on resi-
dency match specialty. Then, publicly available
physician search websites (healthgrades.com,
findadoctor.com) were used to locate individual
graduates.?®*?”” When no match was found, we
used a general internet search. The information
was then re-cross-referenced with board certifi-
cation data.?® Residency websites, and in some
cases the graduates themselves, were contacted
directly via email or phone to verify practice loca-
tion because we were unable to find a practice
location with the general search (n=7).

Practice Setting: We searched for practice lo-
cation (address of clinic or hospital with which
the graduate was currently affiliated) using phy-
sician search websites.?*?” When no match was
found, a general internet search was used. The
practice location address was then entered into
the Department of Health and Human Services
HPSA tool to categorize into HPSA or non-HPSA 2

Graduate Characteristics: Demographic data
(gender, racefethnicity) and performance data
(Medical College Admission Test [MCAT] scores,
first time United States Medical Licensing Exam-
ination [USMLE] Steps 1 and 2 first time pass/fail
status) were obtained from school records ar-
chived by the UC Davis registrar’s office. Data on
research experience during medical school, level
of participation in SRCs, and languages spoken
were abstracted from each graduate's Medical
School Performance Evaluation (MSPE). The UC
Davis Financial Aid Office provided debt at grad-
uation and it was included as a continuous varia-
ble.

Completeness of Data: We attempted to ob-
tain complete data for all variables. Missing data
resulted from incomplete registrar records, item
non-response (in the case of racefethnicity), or
missing MSPEs. Demographic data (gender or
race/ethnicity) were missing for 18 of 454 gradu-
ates (4%). Clinic participation or research experi-
ence data were missing for 37 of 454 graduates
(8.1%). Performance data (MCAT scores, USMLE
Steps 1and 2 first time pass/fail status) and dollar
debt at graduation was 100% complete. We were

unable to confirm practice specialty for 8 of 454
graduates (1.7%) and practice setting for 46 of 454
graduates (10.1%). All missing variables were ex-
cluded from analysis.

Main Measures

Two categorical outcome measures were con-
structed for each primary outcome: post-resi-
dency practice specialty and post-residency prac-
tice setting. Practice specialty was categorized as
PC if the graduate was currently practicing family
medicine, PC internal medicine, or general pedi-
atrics. All other specialties were categorized as
not PC. Post-residency practice setting was cate-
gorized as a HPSA or not. Although the focus of
this study was post-residency practice, residency
program type was also evaluated (family medi-
cine, general internal medicine, general pediat-
rics, or specialty) in order to compare the percent-
age of graduates in PC practice.

We chose predictor variables based on previ-
ous studies and available data in medical school
records. The key variable, SRC participation, was
defined by the student’'s self-reported level of
participation and categorized as: 1) none; 2) inter-
mittent volunteer; or 3) committed volunteer.
Committed volunteers devote more time (10-20
hours per month with at least two clinics per
month) and gain greater exposure to the clinic
and ambulatory role models. They also assist in
clinic administration and are more engaged in
patient and fellow student education compared
to intermittent volunteers. The no participation
group (none) was used as the reference. Other
variables including gender, race, more than one
language spoken, MCAT scores, USMLE Steps 1
and 2 first time pass/fail status, total dollar debt
at graduation, and research experience during
medical school were also recorded. Race was
evaluated as both a categorical variable and as a
binary variable but was included in the final
model as a binary variable (under-represented
minority status [African Americans, Mexican-
Americans, Native Americans, and Pacific Is-
landers] or not). Gender, USMLE Steps 1and 2 first
time pass/fail status, more than one language
spoken, and research experience were binary var-
iables. MCAT score and debt at graduation were
evaluated as continuous variables but only debt
was included in the final model described below.
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Statistical Analysis

In order to independently examine both pri-
mary outcome variables, we built two different lo-
gistic regression models. We started with models
that included gender, race, MCAT score, USMLE
Steps 1and 2 first time pass/fail status, dollar debt
at graduation, and research experience. We then
performed manual backward selections, retain-
ing variables if they were associated with PC ca-
reers or HPSAs at p<0.05 or if the variable was
considered important based on past literature
(e.g. debt). A goodness-of-fit test was performed
on the full models and chi-square statistics were
compared. A p-value of <0.05 was required for sta-
tistical significance in all cases. All statistical anal-
ysis was performed with statistical software pack-
age SPSS v. 20.

Results

Overall Graduate Characteristics

A total of 454 medical students graduated
from UC Davis from 2004 to 2008 (Table 1). This
cohort included 207 male (46.4%) and 234 female
(52.5%) graduates; 13 graduates had missing gen-
der data. Graduates were 451% white and 15.6%
under-represented minorities. Nearly one quarter
of the graduates (23.1%) spoke more than one lan-
guage. The mean MCAT score was 31 and was nor-
mally distributed; the first time USMLE Step 1
pass rate was 96.6% and the first time USMLE
Step 2 pass rate was 95.7%. Total debt at gradua-
tion was not normally distributed; median debt
was $113,139 with a range from $0 to $284,087. Al-
most half of the graduates (47.1%) participated in
research during medical school.

Most graduates (68%) participated in at least
one SRC during medical school ranging from 62-
80% across all five years. Of all the graduates,
28.8% were committed SRC volunteers and 39.2%
were intermittent SRC volunteers. Of the volun-
teers, 65.4% were women, 72.1% were from under-
represented minority groups.

Career Outcomes

Committed SRC participation was associated
with post-residency PC practice (odds ratio [OR]
2.15, 95% confidence interval [Cl] 1.18-3.75), while
intermittent SRC participation was not (Table 2).
Female gender was positively associated with PC

Table 1. Demographic information, performance
data, and activities of UC Davis graduates 2004 to
2008 as of the summer of 2012 (N=454)

Characteristic Number (%)*

Gender

Men 207 (46.4%)

Women 234 (52.5%)
Race

Under-represented minority statust 68 (15.6%)

Not under-represented minority status 368 (84.4%)
More than one language spoken 95 (23.1%)
Participation in SRCs#

None 135 (32.8%)

Intermittent volunteer 162 (39.2%)

Committed volunteer 15 (28%)
Research experience in medical school 204 (47%)
Median debt at graduation (range)§ $113,139

($0-$284,087)

Mean MCAT score (standard deviation) 31(3.4)
USMLE Step 1first time pass rate 96.6%
USMLE Step 2 first time pass rate 95.7%

UC Davis: University of California, Davis; SRC: student-run
clinic; MCAT: Medical College Admissions Test; USMLE: United
States Medical Licensing Examination.

*Total number varies from total (N=454 graduates) due to
missing data.

tSelf-identified as African American, Hispanic/Latino, Native
American, or Pacific Islander.

tintermittent volunteers dedicated <10 hours/month to SRCs,
while committed volunteers dedicated =10 hours/month.
&§This variable was not normally distributed so median debt
was used as measure of central tendency.

practice (OR 1.93, 95% CI 1.2-3.11), while research
during medical school was negatively associated
(OR 0.48, 95% CIl 0.32-0.77). Under-represented
minority status, more than one language spoken,
MCAT score, USMLE Steps 1 or 2 first time pass/fail
status, and debt at graduation were not associ-
ated with PC practice. We attempted to examine
the composite outcome of PC practice and prac-
tice in HPSAs, but the small number of these
graduates (N=38) limited our ability to interpret
the relationship.

More than one language spoken was the only
variable associated with practice in HPSAs (ad-
justed OR [AOR] 1.97,95% CI 1.2-3.25, p=0.01) (Table
3). There was no association between practice in
HPSAs and any level of SRC participation or other
factors (gender, race, debt at graduation, partici-
pation in research, MCAT score, and USMLE Steps
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1or 2 first time pass/fail status). Because many fel-
lowships are located in HPSAs, we adjusted for
this variable in the final model but the AORs did
not change significantly (Table 3).

At graduation from medical school, 200 of the
454 students (44%) entered a PC residency: 49
(10.7%) in family medicine, 81 (17.6%) in internal
medicine, 70 (15.4%) in pediatrics, and one (0.2%)
in medicine/pediatrics. Two to five years after res-
idency, 120 of the 454 graduates (28%) remained
in PC practice. The percentage of graduates in PC
practice after residency varied across specialties
and was lowest in internal medicine (Figure 1). Of
the 80 graduates who completed internal medi-
cine residency, only 27 (33%) remained in PC prac-
tice. By comparison, 44 (63%) of the graduates
who completed a pediatrics residency and 47
(96%) of the graduates who completed a resi-
dency in family medicine remained in PC prac-
tice. After completing residency, 149 (37.2%) of UC
Davis graduates were practicing in HPSAs; how-
ever, 13.9% of these were in subspecialty fellow-
ship (Table 3). Thirty eight of the 120 graduates in
PC practice (31%) were practicing in HPSAs. There

was no statistical difference in the percentage of
graduatesin PC or HPSAs across the 5 years of the
cohort (data not shown).

Discussion

This longitudinal cohort study demonstrates
that UC Davis graduates who were committed
SRC volunteers were more likely to remain in PC
practice after residency. Contrary to our expecta-
tion, we did not find an association between SRC
participation and eventual practice in HPSAs.
Only more than one language spoken was asso-
ciated with eventual practice in HPSAs, con-
sistent with prior studies.?®?® Unlike prior litera-
ture, we found no association between under-
represented minority status and practice in
HPSAs. 2% We also found no association between
debt and eventual PC practice.

In contrast to the considerable literature exam-
ining medical student residency choice and stu-
dent surveys,'063234 we report actual practice pat-
terns after residency from a longitudinal cohort
of graduates. This and the use of self-reported

Table 2. Results of logistic regression examining PC practice (family medicine, general internal medi-
cine, or general pediatrics) in UC Davis 2004 to 2008 after adjustment for selected graduate charac-

teristics (N=427)

Graduate Characteristic PC Non-PC

Univariate Analysis Final Adjusted Model*

OR (95% ClI) AOR (95% ClI)

Female 82 (65.6%) 152 (47.5%) 2.05 (1.35-3.12) 1.93 (1.2-3.11)
Under-represented minorityt 26 (21%) 42 (13.5%) 1.69 (0.99-2.91) 1.73 (0.96-3.12)
More than one language spoken 26 (22.6%) 68 (23%) 0.91 (0.54-1.53) -
Mean MCAT score 31 32 0.93 (0.87-1.04) -
USLME Step 1 pass rate 92.7% 98.1% 0.24 (0.08-0.70) 0.36 (0.12-1.10)
USMLE Step 2 pass rate 95% 96% 0.83 (0.31-2.25) -
Level of SRC participationt

Intermittent volunteer 40 (35.4%) 121 (40.7%) 1.20 (0.69-2.06) 1.13 (0.65-1.99)

Committed Volunteer 44 (38.9%) 71 (23.9%) 2.24 (1.29-3.92) 2.15 (1.18-3.75)
Research experience 37.7% 55% 0.48 (0.30-0.75) 0.48 (0.32-0.77)
Debt at graduation $108,522 $116,396 1.00 (0.97-1.01) -

($0 - $208,676)  ($0-284,087)

PC: primary care; UC Davis: University of California, Davis; OR: odds ratio; Cl: confidence interval; AOR: adjusted odds ratio;
MCAT: Medical College Admissions Test; USMLE: United States Medical Licensing Examination; SRC: student-run clinic.
*Bolded ORs represent those included in final model; PC model chi-square 28.8, degrees of freedom 6, p<0.05.
tSelf-identified as African American, Hispanic/Latino, Native American, or Pacific Islander.

#Type of participation was categorized as: none, intermittent volunteer (<10 hours/month), and committed volunteer (=10

hours/month) with “none” as the reference category.
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Table 3. Results of logistic regression analysis examining practice in medically underserved areas in
UC Davis 2004 to 2008 graduates after adjusting for selected graduate characteristic (N=40T1)

Graduate Characteristic MUA Non-MUA gg“{;;j tCeI)AnaIysis :i(r)a;l (ggg/:ztl)ed model*
Female Gender 75 (50.3%) 140 (55.6%) 0.81 (0.55-1.22) -
Under-represented minority 22 (17%) 27 (12%) 1.45 (0.84-2.53) 1.43 (0.82-2.52)
More than one language spoken 42 (29.2%) 45 (18.4%) 1.83 (113-2.97) 1.97 (1.20-3.25)
MCAT 31 32 0.98 (0.93-1.05) -
USMLE Step 1 pass rate 97.3% 96.4% 1.33 (0.40-4.39) -
USMLE Step 2 pass rate 94.6% 96.4% 0.24-1.71 -
Level of participation in SRCt
Intermittent volunteer 56 (39.2%) 94 (38.2%) 1.03 (0.63-1.67) 1.16 (0.71-2.01)
Committed volunteer 39 (27.3%) 69 (281%) 0.98 (0.58-1.66) 1.20 (0.69-2.06)
Research experience 71 (50.4%) 125 (51.2%) 0.96 (0.64-1.46) -
Debt at graduation $121,360 $110,567 0.99 (0.99-1.02) -
Still in fellowship 33 (22%) 36 (14.3%) 171 (1.01-2.88) 1.81 (1.03-3.17)

UC Davis: University of California, Davis; MUA: medically underserved area; OR: odds ratio; Cl: confidence interval; AOR: ad-
justed odds ratio; MCAT: Medical College Admissions Test; USMLE: United States Medical Licensing Examination; SRC: student-
run clinic.

*Bolded ORs represent those included in final model; MUAs model chi-square 7.8, degrees of freedom 3, p <0.05.

1tType of participation was categorized as: none, intermittent volunteer (<10 hours/month), or committed volunteer (=10
hours/month) with “none” as the reference category.

Figure 1. Number of UC Davis graduates from 2004 to 2008 (N=454) entering PC residency versus
number remaining in PC practice after residency

90
Residency Choice N =70 (15%)
80 M Peds
Eventual Practice N = 44 (9.7%)
70
("]
b
© 60
3
® 5o Residency Choice N = 80 (18%)
2 =M
L) i = 0,
2 40 Q Eventual Practice N = 27 (5.9%)
o
o \
£ 30
]
r4
20
Residency Choice N =49 (10%)
10 mFpP
Eventual Practice N = 47 (10.8%)
. N
Residency Eventual
Choice Practice

UC Davis: University of California, Davis; PC: primary care; Peds: pediatrics; IM: internal medicine; FP: family practice.
*Medicine/pediatrics not included in graph (N=1at residency, N = 2 in eventual practice, one graduate switched from pediatrics
to medicine/pediatrics).

+N varies because three graduates switched from specialty to family medicine and five graduates completing FP residency
went on to specialize.
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participation in SRCs as opposed to using only
the presence of a SRC in a particular medical
school may explain why our findings differ from
Tong's cross-sectional study which found no as-
sociation between the presence of a SRC and PC
residency choice.?? As in prior studies, we found
an association between female gender and PC
practice, and an inverse relationship with re-
search experience.” While other studies have re-
ported that under-represented minorities are
more likely to choose PC residencies,”** we ob-
served only a trend with eventual PC practice
that did not reach statistical significance, possibly
due to a smaller sample size. We found no associ-
ation between debt and eventual practice which
while counterintuitive, is consistent with prior lit-
erature. 333 Of note, however, most debt studies
examining debt and career choice were com-
pleted in early 2000s, and median debt has con-
tinued to rise; the effects of this have not been ro-
bustly evaluated.®® More recent survey data from
the United Kingdom, Australia, and New Zealand
has more mixed findings.>” More research in this
arena in the US is definitely needed, especially
that evaluating actual practice patterns and not
just residency choice. Not surprisingly, the per-
centage of UC Davis graduates in PC practice var-
ies dramatically across the three PC disciplines
and is lowest in graduates choosing internal
medicine, consistent with previous literature.”
This highlights the importance of using actual
post-residency practice patterns rather than resi-
dency choice when assessing medical student
career outcomes.

Our study has limitations. The decision to prac-
tice in PC or in an underserved area is a compli-
cated one which may be difficult to capture in a
predictive model. In addition, the observed rela-
tionship between committed SRC participation
and PC practice is statistically significant but
modest. Our model for practice in HPSAs was also
statistically less robust perhaps because we did
not include factors such as graduate's family
background or expected income which have
been previously associated with practice pat-
terns.””34 Although our data collection was rela-
tively complete (missing data < 10.1%), this data-
base could contain some errors. For example, de-
spite the multi-step process used to confirm
practice address, some addresses may be mailing

addresses and not actual practice location. This
would underestimate the number of graduates
practicing in HPSAs. Additionally, the location of
a practice in an underserved area does not mean
that the patient population is underserved. SRC
participation was by self-report fromm MSPEs,
which may overestimate the amount of true par-
ticipation. We also measured career outcomes as
close as two years post-residency which may miss
later attrition from PC specialization greater than
three years post-residency.®®* Finally, the per-
centage of UC Davis graduates in PC is relatively
high: 120 of 200 graduates who entered a PC res-
idency (60%) remained in PC practice. In compar-
ison, a recent analysis of the National Graduate
Medical Education Census estimates that the na-
tional average is closer to 32%.“° This difference
may affect the generalizability of our findings.

Why is SRC participation associated with even-
tual PC practice? Our observational design can-
not determine whether the findings are due to
unmeasured student differences or due to the ex-
perience as a committed SRC volunteer. The early
exposure to rewarding longitudinal care experi-
ences and PC mentors in SRCs may sustain a stu-
dent’s predisposition towards PC. PC practice is
often perceived as having poor work-life balance
and associated with a lack of prestige. Many grad-
uates may also feel poorly equipped to enter PC
careers due to primarily inpatient rotations dur-
ing medical school.*® A lack of exposure to ambu-
latory experiences may not provide an oppor-
tunity for an interest to develop in the first place.
We believe that exposure to SRCs can buffer
against these strong influences.*® We believe
our results could inform the development or fur-
ther incorporation of existing SRCs into the pre-
clinical experience of medical school. Institutions
interested in promoting primary care and care for
the underserved could also invest resources in
supporting SRCs.

The results of this study have important impli-
cations for future research involving medical stu-
dent career outcomes. They reinforce the notion
that PC residency choice is only a surrogate
marker for eventual PC practice. More research is
needed to elucidate the influences on career
choice, but future studies should examine prac-
tice patterns rather than residency choice alone.?
As one of the few studies to examine post-
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residency outcomes, 2 our findings suggest
that intense exposure to rewarding PC experi-
ences with underserved populations may be part
of the strategy to strengthen the PC workforce, in
addition to selecting incoming students inclined
to PC careers. Supporting student interest in pri-
mary care and caring for the underserved may
also help reinforce students entering primary
care practice. Our methods include a longitudinal
career database, a tool that could easily be devel-
oped by other institutions to understand the im-
pact of their medical education program on the
workforce. Such research would guide future ef-
forts by policy makers and medical schools to
strengthen the PC pipeline and workforce.
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