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The shortage of primary care 
providers in the United States 
is magnified in rural areas.1 

Although 19.3% of the US popula-
tion lives in rural areas,8 only about 
11% of physicians work in rural set-
tings.9 The demand for rural physi-
cians is likely to grow as the rural 

work force ages and approaches re-
tirement.10 More women are becom-
ing physicians, and they are less 
likely to choose rural practice com-
pared to their male counterparts.11,12 
The percentage of elderly people is 
higher in rural communities, creat-
ing a greater need for more chronic 

disease management, specifically in-
creasing the need for primary care.13

This is not a new issue. A cen-
tury ago, medical training shift-
ed from small dispersed programs 
to an urban university-based sys-
tem, contributing to a rise of medi-
cal specialization and the decline of 
generalist practice.14 More recently, 
established schools increased their 
class size and new medical schools 
opened with the hope that this would 
fill the primary care gap and doctors 
would filter out to rural communi-
ties.15 Despite these changes, student 
interest in rural practice continues 
to steadily decline.9,16,17 Multiple 
medical schools have tried to ame-
liorate the problem of waning inter-
est in rural practice through various 
strategies including targeted admis-
sions for students likely to practice 
rurally, early and consistent expo-
sure to rural practice, and financial 
incentives.18–23 While family medicine 
is the foundation of care for people in 
rural areas,9 there are also shortages 
in other specialties including pediat-
rics, internal medicine, general sur-
gery and psychiatry.2-7

To address the physician shortag-
es present in the rural areas in the 
Washington, Wyoming, Alaska, Mon-
tana and Idaho (WWAMI) region, 
the University of Washington School 

From the University of Washington School of 
Medicine (Drs Kardonsky, Evans, Erickson and 
Kost).
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BACKGROUND AND OBJECTIVES: There is a shortage of physicians in rural 
communities in the United States. More than other types of primary care phy-
sicians, family physicians are the foundation for care in rural areas.1 There are 
also critical shortages of other specialties such as general surgery, pediatrics, in-
ternal medicine, and psychiatry in rural America.2-7 This study assessed student 
participation in the University of Washington School of Medicine’s (UWSOM) 
Targeted Rural Underserved Track (TRUST) program as a predictor for family 
medicine (FM) and needed workforce specialty residency match. 

METHODS: The study group was 156 medical students from 2009-2014; 102 
were accepted to the TRUST program compared to a control group of 54 who 
were not accepted into the TRUST program but did matriculate to UWSOM. 
Student characteristics for the two groups were compared using t tests. Logis-
tic regression analysis determined whether acceptance in TRUST predicted the 
outcomes measures of FM residency match or residency match into a need-
ed rural physician workforce specialty; t tests compared match rates to fam-
ily medicine for TRUST applicants and graduates, UWSOM graduates, and US 
allopathic seniors. 

RESULTS: TRUST program graduates had the same FM residency match rate 
and match rate in needed workforce specialties as the control group. The FM 
match rate for TRUST graduates was 29.1% compared to UWSOM at 16.9% 
and US seniors at 8.7% (P<.001). 

CONCLUSIONS: Although match rates in FM and needed workforce specialties 
were not different in accepted versus not accepted groups, all TRUST applicants 
had an FM match rate that approaches 30%, which is higher than the general 
UWSOM class and the United States. In order to help reach the goal of 25% of 
medical students matching into FM by 2030, medical schools should consider 
having a rural program and using rural-focused admissions widely.
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of Medicine created the Targeted Ru-
ral Underserved Track (TRUST) pro-
gram in 2008.24 TRUST begins with 
a targeted admissions process that 
preferentially admits students from 
rural areas or with substantial ru-
ral experience. All students are sent 
information on the TRUST program 
with the UWSOM secondary applica-
tion. TRUST applicants are required 
to complete a specific secondary ap-
plication that addresses rural con-
nections and practice interests. 
Applicants are invited to specific in-
terviews that focus on these rural 
attributes. Once admitted, TRUST 
scholars participate in a longitudinal 
curriculum connected to a single ru-
ral continuity site, the TRUST con-
tinuity community (TCC). Students 
begin TRUST with a 1- to 2-week 
“First Summer Experience,” during 
which they spend time in their TCC 
to learn about the clinic and commu-
nity prior to starting medical school. 
They continue to return to their 
continuity rural site during their 
18-month preclinical curriculum in-
cluding a month-long summer expe-
rience with the Rural Underserved 
Opportunities Program (RUOP) be-
tween first and second year. During 
the clinical phase, they stay in their 
TCC for an 18-24 week longitudinal 
clinical rotation. The TRUST pro-
gram includes multiple other com-
ponents such as mentorship and 
educational and informal social ex-
periences that have been previously 
described (Figure 1).24

The TRUST program began in 
2008. Therefore, it is too soon to de-
termine if it is meeting its goal of 
creating physicians who practice 
in rural communities. This study 
compared match rates into family 
medicine residencies and needed 
workforce specialties for graduates 
who were accepted into TRUST with 
those who applied to TRUST and 
were not accepted, but matriculated 
to UWSOM via general admissions. 
It also compares the match rate into 
family medicine for TRUST appli-
cants to UWSOM and to US allo-
pathic seniors from 2013-2018. Since 
interest in rural practice is associate 

with higher FM match rates, we hy-
pothesized that TRUST graduates 
would match to FM at higher rates 
than graduates who did not partic-
ipate in TRUST. A power analysis 
for the included graduates indicated 
that sample size would permit detec-
tion of a 20% point difference in FM 
match rate from TRUST graduates 
above the historical UWSOM FM 
match rate of approximately 17%.

Methods
Subjects and Settings 
One hundred fifty-six students ap-
plied for TRUST and matriculated 
into UWSOM between 2009 and 
2014 and were included in this study. 
Of these, three withdrew from med-
ical school and 11 have not gradu-
ated, for a total sample size of 142. 
At the time that these data were ob-
tained in 2018, the UWSOM was the 
only allopathic medical school for the 
five-state region of Washington, Wy-
oming, Alaska, Montana, and Ida-
ho. UWSOM currently enrolls 270 
students per year, but during the 
2009-2014 time frame, 220 students 
were enrolled from 2009-2012, 235 
in 2013, and 240 in 2014. Students 
obtain preclinical education at one 
of six regional campuses and then 
experience required and elective 
clerkships in communities across the 
five states. TRUST began in Mon-
tana and expanded to all WWAMI 
states.24 Now each state enrolls stu-
dents including incoming slots of 
three in Wyoming, 10 in Washing-
ton, two in Alaska, 12 in Montana, 
and seven in Idaho.

Data Sources
The UWSOM Office of Admissions 
provided data on whether students 
applied to and were accepted or 
not into the TRUST program. The 
TRUST program provided data on 
whether students participated in 
a summer Rural Underserved Op-
portunities Program (RUOP) or the 
Family Medicine Interest Group 
(FMIG), define as ever attending an 
FMIG event. This data set was given 
to the Department of Bioinformatics 
and Medical Education to link with 

demographic data (age, sex, race/eth-
nicity, underrepresented background, 
rural background, disadvantaged 
background) and responses to an 
internally administered matricula-
tion survey called the Biographical 
and Career Preferences Inventory 
(BCPI) and the residency specialty 
for each student. Biographical data 
collected were categorical and in-
cluded the highest level of education 
obtained by family members, em-
ployment of family members, num-
ber of siblings, and state and size of 
community the student grew up in, 
including distance and accessibility 
to nearest metropolitan area. Career 
preferences at medical school entry 
were rated on a 5-point Likert-type 
scale (1=strongly avoid, to 5=strong-
ly inclined), including 28 medical 
specialties, 32 items about level of 
specialization, practice setting, insur-
ance payment models, and types of 
medical problems seen, and 23 items 
about preferred geographic setting 
of practice. Language background 
was measured with four categorical 
items about first language spoken, 
age at which English was first spo-
ken, primary household language, 
and language known best. Finally, 
career plans at matriculation were 
assessed using three open-ended 
spaces in which students were asked 
to write in their top choice of medical 
specialties, their certainty of those 
choices using a 5-point rating scale, 
and their rating of 13 descriptions 
of practice attributes. The Depart-
ment of Family Medicine provided 
match rates into family medicine for 
the graduating classes from 2013-
2018. We obtained national match 
rates into family medicine from the 
American Academy of Family Phy-
sicians website.25 The Department 
of Bioinformatics and Medical Edu-
cation linked all data and returned 
a deidentified dataset for analysis. 

Variables
This study had three main outcomes. 
Two outcome variables were dummy 
coded: match to a family medicine 
residency and match to a needed 
workforce specialty (family medicine, 
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internal medicine, pediatrics, psychi-
atry, and general surgery). The in-
dependent variable was whether a 
student was accepted into and com-
pleted the TRUST program. Covari-
ables included demographic data and 
composite variables from the BCPI, 
summarized in (Table 1). The third 
outcome variable was percentage of 
TRUST graduates, UWSOM grad-
uates, and US seniors matching to 
family medicine for each year be-
tween 2013 and 2018.

Analysis
To determine if TRUST participa-
tion was resulting in a cohort of 
different students, we used t tests 
and χ2 to compare students accept-
ed into TRUST (study group) versus 
students not accepted into TRUST 
but accepted into UWSOM (control 
group) on demographic and interest 
variables (Table 1). We calculated 
descriptive statistics of the outcome 
measures of family medicine match 
and target specialty match. Given 
the small number of subjects, and 
to avoid inclusion of spurious vari-
ables not included a priori that 
might over-specify the regression 

models, we used exploratory t test 
and c2 tests to examine each variable 
by the two outcome measures. We re-
tained variables if they showed asso-
ciation with a P value of less than .2, 
to avoid an 80% chance of including 
spurious variables. We used logis-
tic regression with standard pre-
diction entry to determine which of 
the identified variables of interest in 
(Table 1) uniquely predicted each of 
the first two outcome measures us-
ing standard predictor entry. We set 
a at .05 for significance for all analy-
ses performed using SPSS version 25 
(IBM Corporation, Armonk, NY). We 
compared the third outcome variable 
of family medicine match for TRUST 
graduates, UWSOM graduates, and 
US seniors using t tests. The Human 
Subjects Division at the University 
of Washington approved this study.  

Results
Table 2 shows characteristics and 
match outcomes for the study group 
compared to the control group. Com-
pared to control group, those who 
were accepted into the TRUST pro-
gram were less likely to be from a 
community that was near an urban 

center (within 50 miles; 39% vs 
69%, P<.001), or had high accessi-
bility to an urban center (39% vs 
62%, P<.008). Accepted students re-
ported lower interest in practicing 
in communities with high urban ac-
cessibility compared to control group 
students (3.56 vs 4.12 P=.005), lower 
interest in specialty practice (2.60 vs 
2.81, P=.03) and academic practice 
(2.78 vs 3.18, P=.08).

The only variable that significant-
ly predicted match into family medi-
cine for students who applied to the 
TRUST program was if the student 
listed family medicine as their top 
specialty choice upon matriculation 
to medical schools. Students who re-
ported family medicine as their top 
specialty choice had an odds ratio of 
5.14 (95% CI 1.87-14.14) compared 
to students who listed another spe-
cialty. Demographic characteristics, 
other career preferences at matric-
ulation, and participation in medi-
cal school programs did not predict 
match to family medicine (Table 3).

The only variable that signifi-
cantly predicted match into tar-
geted specialties for students who 
applied to the TRUST program was 

Figure 1: UWSOM Targeted Rural/Underserved Track
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if the student had a physician par-
ent (Table 4). Students who had a 
physician parent had a odds ratio 
of 6.14 (95% CI 1.13-33.41) of enter-
ing targeted specialties compared to 
those without a physician parent. No 
other variables significantly predict-
ed entry into targeted specialties by 
TRUST graduates or those who ap-
plied to but were not accepted into 
TRUST, including other demograph-
ics, career preferences, and participa-
tion in TRUST or FMIG.

Both UWSOM graduates and 
applicants to the TRUST program 
match to family medicine at high-
er rates than the national average 
(Table 5). From 2013-2018, 29.1% of 
TRUST applicants matched to fam-
ily medicine, compared to 16.9% of 

UWSOM graduates (P<0.01), com-
pared to 8.7% nationally (P<.01). 

Discussion
While the ultimate goal of the 
TRUST program enhancing the ru-
ral physician workforce in the WWA-
MI region cannot yet be assessed, 
this study highlights several impor-
tant findings. Students who partic-
ipated in the TRUST program as 
well as students who applied and 
were not accepted into the program 
but did matriculate to UWSOM all 
entered into residencies for family 
medicine and needed workforce spe-
cialties at the same rate. All students 
who applied to the TRUST program, 
whether they participated in TRUST 
or not, selected family medicine at a 
higher rate than the UWSOM and 

US allopathic medical students as 
a whole.25 The main association for 
family medicine match was stat-
ed interest in family medicine. The 
TRUST application process selected 
for students who were more likely to 
have rural ties and were less likely 
to have an interest in specialty care 
and academic medicine.25,26

The 29.1% FM match for all 
TRUST applicants far exceed both 
the UWSOM and national averag-
es. Family physicians provide 42% 
of the care in rural areas and thus 
having a medical student admission 
process that results in close to 30% 
of graduates entering FM is a criti-
cal in the creation a rural physician 
workforce.27 Approximately 20% of 
family medicine residency graduates 
will go on to practice in rural areas.28 

Table 1: Variable Descriptions 
Variable Description Type

Age Measured in years by subtracting the year of the student’s 
residency match from their year of birth Continuous

Sex Dichotomized as male or female (1=female 0=otherwise) Binary

Rural background Dichotomized indicating whether a student reported rural 
background, (1=yes, 0=otherwise) Binary

Disadvantaged background
Dichotomized indicating whether a student reported disadvantaged 
background, or receipt of federal or state assistance (1=yes, 
0=otherwise)

Binary

English language learner
Dichotomized into whether the student spoke English as a second 
language at any time during childhood (1=English language 
learner, 0=native English speaker)

Binary

Low maternal education Dichotomized to maternal education of high school or below 
(1=high school or below, 0=all others) Binary

Physician parent Dichotomized to any parent who is a physician (1=physician, 0=no) Binary

Primary care interest Mean interest in internal medicine, pediatrics, and primary care Continuous

Specialty care interest Mean interest of 30 specialties and tertiary care Continuous

Size of home community Ever lived in a community less than 50,000 (1=yes, 0=no) Binary

Urban accessible home community Ever lived in a community that is very accessible to urban area 
(1=yes, 0=no) Binary

Urban distance home community Ever lived in a community that is within 50 miles of an urban 
area (1=yes, 0=no) Binary

Interest in small community practice Mean interest in practicing in a community of less than 50,000 Continuous

Interest in urban accessible 
community

Mean interest in practicing in a community that is very accessible 
to urban area Continuous

Interest  community practice close to 
urban area

Mean interest in practicing in a community that is within 50 miles 
of urban area Continuous

Academic practice interest Mean of interest on a 5-point rating scale across three items: basic 
science, research interest, clinical science in medical school Continuous

Rural practice interest Mean of rating of interest in rural care and desire to live in rural 
area Continuous
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This investigation confirms prior 
studies that show initial interest in 
family medicine and certain demo-
graphics, including rural intentions 
or rural upbringing, strongly influ-
ence choice of family medicine.29-31 
Rural upbringing and plans for FM 
are key factors for ultimate rural 
practice.23 

This study has both strengths and 
limitations. One strength is a well-
matched control group that minimiz-
es selection bias since it is composed 
of students who applied to the 
TRUST program and were not en-
rolled in TRUST but who did matric-
ulate to UWSOM outside of TRUST. 
Other studies have explored family 
medicine match or targeted special-
ty match, but a recent systematic 
review did not identify any studies 
that compare outcomes of graduates 
that were and were not accepted into 
a rural program.32 Another strength 
is the number of variables explored. 

 Limitations of this study include 
the small number of participants, 
that resulted in low power and the 
ability to only detect a 20 percent-
age point increase in FM match. 
Another limitation is the use of res-
idency match data as a proxy out-
come measure for rural practice. A 
limited number of people apply to 
the TRUST program and the num-
ber of slots for TRUST participants 
is finite. During the early years of 
TRUST, the admissions process and 
the program elements continued to 
evolve into what is now a mature 
program. In the past few years, the 
admissions team has a clearer pic-
ture of what a successful TRUST 
cohort entails and are admitting in-
dividuals that are a suitable fit. The 
UWSOM has a unique structure, in-
cluding an admissions process that 
takes place in six locations across 
the five states, therefore results 
may not be generalizable to other 

schools. It is also plausible that stu-
dents who were not admitted to the 
TRUST program could have pur-
sued experiences that closely align 
with the participants like rural rota-
tions, rural mentors, and similar ru-
ral curriculum beyond what could be 
formally measured. It could be that 
just by having a rural-focussed pro-
gram at a school has a ripple effect 
in the medical education community 
at large. This is an area to explore in 
the future after more TRUST appli-
cants and participants graduate and 
are established in practice. 

Based on this study, the charac-
teristics of medical students and 
what they bring upon matricula-
tion is of great significance. Family 
medicine leaders and policy makers 
should evaluate processes that sup-
port the 25 x 2030 family medicine 
goal, an initiative led by the AAFP 
that encompasses several FM orga-
nizations and strives to have 25% of 

Table 2: TRUST Not Accepted vs Accepted
TRUST Applicants

Variable 

Not Accepted 
n=54 

n=48 (Match)

Accepted 
n=102 

n=94 (Match)

Not Accepted 
vs Accepted

M (SEM) M (SEM) P

Age in years 29.61 0.44 30.03 0.46 .57

Sex 0.54 0.07 0.57 0.05 .71

Rural background 0.07 0.04 0.16 0.04 .14

English language learner 0.19 0.05 0.10 0.03 .12

Disadvantaged background 0.24 0.06 0.27 0.04 .65

Low maternal education 0.15 0.05 0.20 0.04 .43

Physician parent 0.11 0.04 0.11 0.03 .95

Size of home community 0.17 0.05 0.24 0.04 .32

Urban accessibility of home community 0.62 0.07 0.39 0.05 .008

Distance of home from urban area 0.69 0.07 0.39 0.05 .001

Interest in small community practice 3.48 0.13 3.63 0.08 .33

Interest in high urban accessible practice 4.12 0.14 3.56 0.12 .005

Interest in practice close to urban area 3.84 0.16 3.45 0.13 .06

Rural interest 4.15 0.14 4.20 0.11 .79

Specialty interest 2.81 0.07 2.60 0.06 .03

Primary care interest 3.84 0.12 3.75 0.09 .56

Family medicine first 0.41 0.07 0.45 0.05 .60

Academic interest 3.18 0.11 2.78 0.08 .003

Family medicine match 0.27 0.06 0.32 0.05 .47

Target specialties match 0.54 .07 0.64 0.05 .22
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Table 3: Predictors of FM Match

Coefficient b (SE) P OR
95% CI for OR

LB UB

TRUST accepted -0.25 0.52 .63 0.78 0.28 2.16

Family medicine first 1.64 0.52 .00 5.14 1.87 14.14

Specialty Interest -0.38 0.44 .39 0.68 0.29 1.63

Low maternal education -1.71 0.92 .06 0.18 0.03 1.09

Plan to practice in urban accessible community -0.11 0.24 .65 0.90 0.57 1.43

Plan to practice in community close to urban 
area

-0.36 0.23 .11 0.70 0.45 1.09

Distance of home from urban area -0.39 0.49 .43 0.68 0.26 1.76

Plan for academic practice -0.44 0.32 .17 0.65 0.34 1.21

FMIG participant 0.04 0.55 .94 1.04 0.36 3.05

Constant 2.68 1.52 .08 14.62

Abbreviations: TRUST, Targeted Rural Underserved Track program; FMIG, Family Medicine Interest Group; LB, lower bound; UB, upper bound.
N=129. Model fit χ2 (9)=35.67, P<.01, pseudo-R2 0.34.

Table 4: Predictors of Entering Target Specialties

Coefficient bw (SE) P OR
95% CI for OR

LB UB

TRUST Accepted 0.35 0.46 .46 1.41 0.57 3.51

Sex 0.67 0.45 .14 1.95 0.81 4.70

Rural background -0.22 0.62 .72 0.80 0.24 2.69

Disadvantaged background -0.17 0.48 .72 0.84 0.33 2.18

Family medicine first 0.51 0.47 .28 1.66 0.66 4.17

Specialty interest -0.90 0.50 .07 0.41 0.15 1.08

Low maternal education -0.77 0.62 .21 0.46 0.14 1.56

Physician parent 1.82 0.86 .04 6.14 1.13 33.41

Interest in practice close to urban area 0.05 0.18 .79 1.05 0.74 1.48

Rural interest -0.27 0.21 .20 0.76 0.50 1.16

Academic practice interest -0.53 0.30 .08 0.59 0.33 1.06

FMIG participant 1.10 0.58 .06 2.99 0.96 9.35

Constant 4.38 1.96 .03 80.14

Abbreviations: TRUST, Targeted Rural Underserved Track program; FMIG, Family Medicine Interest Group; LB, lower bound; UB, upper bound.
N=132. Model fit χ2 (12)=35.67, P<.01, pseudo-R2 0.35.  

Table 5: Percentage of Graduates Matching to Family Medicine by Year for UWSOM, TRUST, and Nationally
Percentage Matching to Family Medicine

Graduating Year UWSOM TRUST National

2013 16.8 12.5 8.3

2014 18.1 28 8.6

2015 15.7 36.4 8.4

2016 16.3 28.6 8.7

2017 17 43.3 8.8

2018 17.5 25.7 9.3

Mean (SD) 16.9 (.7) 29.1 (9.5) 8.7 (.3)

Abbreviations: UWSOM, University of Washington School of Medicine; TRUST, Targeted Rural Underserved Track program. 
P<.01 for UWSOM vs TRUST and for National vs TRUST.
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US medical school seniors choose FM 
as their specialty by the year 2030.33 
By having a rural-focused program 
at a medical school, there is a pull 
for students with rural ties to apply 
and match into family medicine at a 
high rate. Holistic admission criteria 
that encompasses rural background/
experience or rural attributes as a 
positive weight, in addition to items 
like GPA and MCAT scores should 
be considered widely at medical 
schools seeking to increase the per-
centage of their graduates matching 
to family medicine.  

PRESENTATIONS: This study was presented 
as “Do You TRUST There are Ways to Have 
Students Choose Family Medicine and Other 
Needed Specialties for Rural Areas?” at the 
Society of Teachers of Family Medicine Confer-
ence on Medical Student Education in Port-
land, Oregon, January 31, 2020.

CORRESPONDING AUTHOR: Address corre-
spondence to Dr Kimberly Kardonsky, Health 
Sciences Center (E-304), Box 356390, Seattle, 
WA 98195. 206-543-9425. Fax: 206-543-3821. 
kardok2@uw.edu.
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