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Rural experiences during medical school are known 
to be an important predictor that a student will select 
a career in rural practice.1 Demonstrating the equiva-
lency between the traditional metro-based clerkships 
within close proximity to the academic health center 
and the nontraditional rural preceptorships is impor-
tant. To date, a handful of studies have demonstrated 
equivalency, but the sample sizes for the rural cohorts 
were small.

Schauer compared Medical College Admission Test 
(MCAT), Step 1 and Step 2 Clinical Knowledge (CK) 
and Clinical Skills (CS) scores of the United States 
Medical Licensing Examination (USMLE), and Na-
tional Board of Medical Examiners shelf exam scores 

(internal medicine, surgery, pediatrics, and obstetrics-
gynecology) for 296 third-year medical students in 
the traditional clerkship and 29 students in the Rural 
Opportunities in Medical Education program (ROME) 
at the University of North Dakota. There was no sig-
nificant difference between the two groups. However, 
a smaller sample (189 and 18, respectively) showed 
significant difference (P=.03) on the Internal Medicine 
Clinical Proficiency Exam, with the ROME students 
scoring higher. Students’ scores were equivalent on the 
Internal Medicine subject exam.2 ROME students are 
placed in their rural community for 7 months. 

Lacy examined the National Board of Medical 
Examiners (NBME) standardized Family Medicine 
Examination (shelf exam) scores for 640 students at the 
University of Nebraska. Eighty percent of the students 
spend 8 weeks on a rural family medicine preceptor-
ship. Scores were similar, and the preceptor’s degree 
of rurality showed no affect.3
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Waters examined equivalence at the School of 
Medicine at the University of Queensland in Brisbane, 
Australia. Students spend the entire third year in either 
a rural setting or in Brisbane conducting five specialist 
8-week clerkships, all following the same content cur-
riculum and taking the same examinations. Academic 
performance was comparable for 553 Brisbane students 
and 98 rural students between 2002 and 2004 on spe-
cialist clerkships (general practice, medicine, mental 
health, rural, and surgery) and end-of-year exams.4 

The University of Minnesota has the oldest rural 
clerkship, established in 1971.5,6 Approximately 35–40 
students apply each year and are accepted into the Rural 
Physician Associate Program (RPAP). They spend 9 
months with a primary care preceptor, usually a family 
physician, in a small community. In that setting they 
complete many of their third-year requirements with 
physicians at the site, depending on what is available. 
These include family medicine, primary care, surgery, 
and often obstetrics-gynecology, orthopedics, emer-
gency medicine, and pediatrics. The training format 
has been essentially the same since RPAP’s inception 
with frequent visits from RPAP faculty, currently six 
times during the clerkship. On-line modules were 
added in 2004. 

In the early years of the RPAP program, Verby, the 
founder of the program, looked at equivalency on the 
NBME Part 1 and 2 exams between RPAP and tra-
ditional students for 7 years and found no significant 
difference.7 In 2006, Power et al compared 33 RPAP 
and 35 traditional students on the MCAT, USMLE 
Step 1 and Step 2 scores, and their performance on the 
primary care Objective Structured Clinical Examina-
tion (OSCE). Again, no significant difference was 
identified.8 In this present study we examine a larger 
sample of RPAP and traditional students on similar 
parameters.

Methods
Demographic data, college grade point average 

(GPA), and test scores were compared for all University 
of Minnesota (UMN) medical students who graduated 
between years 2004 and 2009. This included 1,129 tra-
ditional students and 201 RPAP students. Tests included 
the MCAT, the NBME standardized specialty examina-
tions (surgery, pediatrics, obstetrics-gynecology), the 
USMLE Step 1, Step 2 CK and CS, and the Primary 
Care Clerkship OSCE. The NBME exam is a standard-
ized national clinical science examination that students 
take when they complete a clerkship. It is also known 
as the shelf exam. The Step 2 exams are taken after 
finishing RPAP and during the final year of medical 
school. The OSCE was administered at the end of the 
primary care clerkship for traditional students and at the 
conclusion of RPAP. The OSCE stations were identical 
for both groups of students and for the most part, the 

same standardized patients and faculty scored the stu-
dents. Simple descriptive frequencies and comparative 
statistics (t tests and chi-square) were calculated. All 
analyses were run using SPSS 17.0. If students took the 
exam more than once, the passing score was used. The 
Institutional Review Board reviewed the study protocol.

Results
Table 1 describes demographic data, MCAT scores, 

and college GPAs for the two cohorts. Significantly 
fewer RPAP students are not Caucasian (19% versus 
8%, P<.001). RPAP students also had significantly 
lower MCAT scores. 

Table 2 shows the test scores for students prior to 
beginning RPAP. Students must pass USMLE Step 1 
to participate in RPAP. Prior to starting RPAP, students 
are also required to complete 12 weeks of required 
clerkships in the metropolitan area (either the Twin Cit-
ies or Duluth) alongside traditional students. They must 
complete 4 weeks of internal medicine. Other clerk-
ship options include obstetrics-gynecology, pediatrics, 
psychiatry, or other required clerkships not available 
in their RPAP site. Of this cohort, 36% of the RPAP 
students took pediatrics, and 50% took obstetrics before 
heading out to their rural location in the fall. There 
was no significant difference between traditional and 
RPAP students on the NBME pediatric shelf. With the 

Table 1

Demographic Data, MCAT Scores, and College 
GPAs for Traditional and RPAP Students 

at the University of Minnesota

Traditional
(n=1,129)

RPAP
(n=201) Significance

Gender
Multicultural*

50% Female
19%

48% Female
8%

NS
.001

MCAT**

Mean (SD)
BI: 10.4 (1.5)
PH: 10.1 (1.7)
VR: 9.9 (1.6)

Writing: P

Mean (SD)
BI: 10.0 (1.3)
PH: 9.6 (1.8)
VR: 9.5 (1.8)

Writing: O

.001
.01
.05
.01

College GPA Mean (SD)
3.6 (.36)

Mean (SD)
3.6 (.39) NS

MCAT—Medical College Admission Test
GPA—Grade point average
RPAP—Rural Physician Associate Program
NS—not significant
BI—biologic sciences
PH—physical sciences
VR—verbal reasoning

* Ethnicity other than Caucasian
** At least half of the RPAP students spend their first 2 years of medical 
school in Duluth. The application process for the medical school in Duluth 
gives preference to students with an interest in rural family medicine and 
a small-town background more than high MCAT scores.14
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Table 2

Test Scores for Traditional and RPAP Students*
 

 Traditional
(n=1,129)

RPAP
(n=201) Significance

Step 1
(Pass rate 185)
First-time takers**

Median: 219
Range: 145–271

95.2% pass

Median: 215
Range: 162–259

96.3% pass
NS

Shelf—Pediatrics
(Passing score > 60%)

Median: 74%
Range: 54–99

Median: 73%
Range: 57–93 NS

Shelf—OB-GYN
(Passing score > 60%) 

Median: 72%
Range: 50–98

Median: 71%
Range: 51–89 .001

Shelf—OB-GYN 
Taken before starting RPAP (prior to 
October) 

Taken later (after October)

Mean (SD)
n=10% of 1,129

71.2 (6.2)
n=90% of 1,129

73.2 (7.6)

Mean (SD)
n=50% of 201

70.0 (4.6)
n=50% of 201

71.2 (6.6)

NS

.02

RPAP— Rural Physician Associate Program
NS—not significant

* Step 1 is taken prior to beginning the RPAP clerkship. The National Board of Medical Education Pediatrics and 
Obstetrics-Gynecology subject exam (Shelf) is taken either during the 12 weeks before starting RPAP, during 
RPAP, or shortly after completing RPAP.
** Since all RPAP students need to pass, the test of significance was a chi-square of the proportion that passed 
the first time.

Note: Prior to beginning RPAP, 36% and 50% of the RPAP students, respectively, completed the pediatrics and 
OB-GYN clerkships before starting RPAP (before October). 

NBME OB-GYN shelf, 
all students passed, but 
the traditional students 
had a slightly higher 
score, median (range) 
72 (50–98) and 71 (51–
89), P<.001, respec-
tively. 

A more detailed look 
at the timing of the 
shelf exams showed 
that all students (tra-
ditional and RPAP) 
had significantly lower 
scores, P<.01, if they 
took the pediatric or 
OB-GYN shelf dur-
ing the first 3 months 
of third year, before 
October. (Results not 
shown.) The experience 
gained on other clerk-
ships probably helps 
students do better on 
the shelf exams when 
they are taken later dur-
ing third year or fourth 
year. Approximately 
half of RPAP students 
completed OB-GYN prior to RPAP while 
only 10% of the traditional students take the 
clerkship during the same period. RPAP stu-
dents who took OB-GYN during RPAP passed 
but scored statistically lower than traditional 
students (traditional: mean (SD) 73.2 (7.6) and 
RPAP: 71.2 (6.6), P=0.2). 

Table 3 compares the scores for NBME 
shelf exam for surgery, taken during RPAP, 
and the Step 2 Clinical Knowledge and Clini-
cal Skills exams, which are usually taken soon 
after RPAP. There was no significant differ-
ence between the scores for the two cohorts. 
Table 4 shows the scores on the primary care 
OSCE that is completed at the end of RPAP 
and at the conclusion of the primary care 
clerkship. OSCE scores are broken into the 
overall score, patient communication, and 
clinical decision-making results. There were 
no significant differences between the two 
cohorts. Data on the OSCE exam are not 
available prior to 2005, so the samples sizes 
are smaller for both groups.

Table 3

Test Scores for Traditional and RPAP Students During 
and After RPAP Clerkship: NBME Subject Exam Surgery 

(Shelf), Step 2 Clinical Knowledge and Clinical Skills

 Traditional
(n=1,129)

RPAP
(n=201) Significance

Shelf—Surgery
(95th percentile)

Median: 71%
Range: 44–99

Median: 71% 
Range: 54–94 NS

Step 2 CK
(Pass rate 184)
First-time takers

Median: 227
Range: 144–218

96.7% pass

Median: 222
Range: 138–269

95.2% pass NS
Step 2 CS
First-time takers 98.2% pass 98.9% pass NS

RPAP—Rural Physician Associate Program
NBME—National Board of Medical Examiners
NS—not significant
CK—Clinical Knowledge
CS—Clinical Skills

Discussion
This study examines 5 years of UMN medical stu-

dents and demonstrates similar testing outcomes for 
RPAP and traditional students, except for the statisti-
cal differences in the passing scores on the OB-GYN 
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NBME subject exams. These findings support the 
growing body of literature that shows equivalency be-
tween the test performance of students trained in rural 
clerkships and traditional students.2-4,7,8 Showing that 
clerkships in rural areas produce students with similar 
academic performance demonstrates the educational 
quality of these experiences. In rural settings, students 
have more autonomy and less structured lecture time 
than traditional students; as a result, they are respon-
sible for completing online modules, independently 
reading subject matter and working with their precep-
tors to cover the same material. 

RPAP faculty know that at times students focus 
on the clinical work, occasionally sacrificing their 
reading and study time. This may explain why RPAP 
students who took OB-GYN during RPAP passed, 
but their median score was significantly less than the 
traditional students. Our other work has shown that the 
rural rotation provided increased patient care exposure 
and resulted in large numbers of procedures.9 In an 
examination of logged procedures for RPAP students 
between 2004–2006, one student performed more than 
60 deliveries in the 9 months on RPAP, the mean was 
8.0 (SD 12.4), with a range of 1–64. The mean for stu-
dents who did obstetrics prior to RPAP was much lower, 
1.1 (SD 3.2).9 Another study in this journal examines 
how the RPAP experience improved communication 
skills and increased the flow of the patient encounter.10 

These findings are important for medical educa-
tion on two accounts. First, training in a rural setting 
increases the likelihood of students choosing rural 
practice and, therefore, increases the supply of rural 
physicians.1 Research shows that training in rural 
communities also helps to recruit metropolitan-raised 
students to a career of rural practice.3,11 Exposure to 

rural practice and the life of a 
rural physician helps students un-
derstand whether or not this is the 
career path they want to choose.9 
Solid performance on standard 
academic outcome metrics allows 
us to continue placing students 
with preceptors in rural areas and 
to know that they are receiving a 
sound educational as well as an 
experiential elective.

Second, using rural physicians 
as preceptors increases the pool 
of preceptors available for train-
ing medical students. Given the 
practice and productivity pres-
sures today, it is important to 
have as broad a pool of precep-
tors as possible to choose from. 
Physicians who precept students 
are usually not remunerated and 
lose some productivity.12 Studies 

have shown that RPAP preceptors teach for a variety 
of reasons, including the joy of teaching, keeping cur-
rent on medical practice, stimulation for clinic staff, 
and recruiting future practice partners.13 Equivalent 
educational experiences for rural students allows us to 
continue to tap this pool of teaching talent.

There are limitations to this study. The analysis 
focused on only one medical school. However, RPAP 
is an established rural elective, and the sample size in 
this study is larger than those in other published work. 
This study adds to previously published work that has 
demonstrated equivalence between rural and metro 
clerkships in Minnesota and in other medical schools 
around the world.
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