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Medical students have been 
training in rural environ-
ments for many years.1 

Rural rotations offer a unique set-
ting and population for family med-
icine practice, and rural rotations 
are often rated highly by students 
and preceptors.2 Exposure to rural 
medicine is believed to increase stu-
dent interest in future practice in ru-
ral locations3 and improve students’ 

interest in rural medicine.4 This 
is particularly important since ru-
ral areas consistently experience a 
shortage of primary care physicians.5  

Recent work has shown that stu-
dents who train in the rural environ-
ment do not feel that their training 
in this setting places them at an 
academic disadvantage.6 In fact, 
students who participated in lon-
gitudinal integrated clerkships in 

rural settings reported an increased 
sense of confidence in clinical skills 
when compared to their urban coun-
terparts6 and demonstrated better 
patient interaction skills.7 Previous 
studies have found that training in 
the rural environment is comparable 
to training in the academic environ-
ment in situations where students 
self-selected to train in the rural en-
vironment.8,9 Students at the Univer-
sity of Minnesota participating in 
primary care rotations in the rural 
environment for a total of 9 months 
were found to have similar scores on 
National Board of Medical Examin-
ers (NBME) exams, Step One, and 
Step Two exams when compared to 
those completing the traditional cur-
riculum.7 This finding was similar to 
students at the University of Kan-
sas, where scores were equivalent 
across a 2-month rotation in the ru-
ral environment.8  

However, there is little research 
documenting if training in rural 
environments provides an over-
all equivalent learning experience 
to training in an academic medical 
setting when students did not self-
select the nonacademic settings. 

BACKGROUND AND OBJECTIVES: Medical students have been training in 
rural environments for many years. However, there is sparse research demon-
strating that training in a rural environment provides an equivalent learning 
experience to training in an academic medical setting. This study addresses 
that gap by comparing student performance after training in rural or com-
munity environment versus an academic setting while completing the fam-
ily medicine clerkship.  

METHODS: Participants in this retrospective cohort study were students who 
completed an 8-week family medicine third-year clerkship between 2013 and 
2016. Half spent the first 4 weeks in a rural or community setting while the 
other half were in an academic setting. These placements were reversed af-
ter midterm exams. Data were collected from both student academic files 
and from rural rotation tracking systems at two time points: midterm and 
following the 8-week rotation.

RESULTS: Results from our sample of 159 medical students (89 [56.0%] 
male and 70 [44.0%] female) revealed no statistically significant differences 
in students’ midterm (P=.63) and final scores (P=.74) based on training lo-
cations. 

CONCLUSIONS: Study findings suggest that rural and academic clerkships 
provide equivalent levels of knowledge for family medicine students. This 
finding has particular relevance for students whose intent is to practice in a 
rural location. Additional research is needed to identify if these findings are 
generalizable to other medical schools and locations. 
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The primary aim of this study was 
to compare student exam scores 
between rural and academic set-
tings for a third-year family med-
icine clerkship. We hypothesized 
that student scores will be similar 
across the rural family medicine en-
vironment and the academic fam-
ily medicine environment. Since 
some nonacademic clerkships also 
involved nonrural community set-
tings, we also examined the compa-
rability of these settings to rural and 
academic environments. A secondary 
study aim was to evaluate perfor-
mance when controlling for students’ 
intent to practice in a rural setting 
and controlling for the location from 
which a student hails.

Methods
Sample 
This retrospective cohort study in-
volved159 third-year medical stu-
dents completing their family 
medicine clerkship at the West Vir-
ginia University School of Medicine 
(WVUSOM) Morgantown campus in 
years 2013 through 2016. 

Setting
Rural settings were defined as prac-
tices located in an area defined as 
having a Rural Urban Commuting 
Area (RUCA) Code10 of four or great-
er. Community settings are defined 
as having a RUCA code below four 
but a training site not under the aca-
demic setting. The academic setting 
was a large tertiary care academic 
family medicine clinic.  

Design
The overall purpose of the 8-week ro-
tation was to provide students with 
both an academic and a nonacadem-
ic (rural or community) clerkship 
experience. Prior to the start of the 
8-week rotation, half of the students 
were randomly assigned to spend the 
first 4 weeks training in the rural or 
community setting and the second 4 
weeks training in the academic set-
ting. Community settings were in-
cluded with rural settings based on 

the need to have additional rotation 
sites. The remaining half spent the 
first 4 weeks training in the academ-
ic setting and the second 4 weeks in 
the rural or community setting. 

Data Collection 
Data were collected from student ac-
ademic files and a rotation tracking 
system. The midterm score is a na-
tionally-developed test on subjects 
important to family medicine and 
the final score is the family medicine 
NBME subject exam. All students 
completed a survey about intent to 
practice when they completed their 
rural or community rotation. This 
survey was completed after the ru-
ral rotation finished. Although the 
survey was not anonymous, the data 
was provided deidentified to the au-
thors who worked on the analysis 
(T.H. and J.X.). Rural locations were 
converted to Rural-Urban Commut-
ing Area (RUCA) codes. The West 
Virginia University Institutional 
Review Board approved this study. 

Statistical Analysis 
Data were analyzed using SAS 
(version 9.3. 2012 SAS Institute 
Inc, Cary, NC). Descriptive analy-
sis was performed for demographic 
variables to get basic information of 
the sample. Since student midterm 
exam scores were not normally dis-
tributed, we used nonparametric 
Kruskall-Wallis test to compare the 
differences of the students’ midterm 
score among three different training 
locations. Examining the midterm 
scores allowed for group compari-
sons prior to carry-over effects from 
the second half of the rotation. We 
used a t-test to compare students’ 
final NBME scores between commu-
nity and rural locations in order to 
further examine comparability be-
tween these two nonacademic set-
tings. Groups analyzed for the final 
score included one group that com-
pleted an academic rotation and a 
rural rotation, and a second group 
that completed an academic rotation 
and a community rotation. 

Multiple regression analyses were 
also conducted on both midterm and 
final scores to examine the associa-
tion between training locations and 
students’ scores after controlling for 
students’ career intentions and high 
school locations. All statistical tests 
were two-sided and a P value of <.05 
was considered statistically signifi-
cant.

Results
This study included a sample of 159 
medical students; 89 (56.0%) male 
and 70 (44.0%) female. See Table 1 
for demographic information. The 
mean student age was 25.6 years 
(SD=2.7); 74.8% of students were 
from nonrural areas, and 25.2% 
were from rural areas. Among these 
participants, 50.4% reported an in-
tention to practice in primary care, 
66.2% in medically underserved ar-
eas, and 47.6% in rural settings (Ta-
ble 1).

Prior to the midterm score, 50.3% 
of participants were trained in an 
academic setting, and 13.8% and 
35.9% were trained in community 
and rural settings, respectively. Prior 
to the final score, 100% of the stu-
dents completed an academic por-
tion of the family medicine rotation, 
25.8% completed a community rota-
tion, and 74.2% completed a rural 
rotation. The results of the Kruskal-
Wallis test shown in Table 2 indicate 
that there were no statistically sig-
nificant differences in students’ mid-
term (P=.63) among academic, rural, 
and community settings. The t-test 
results revealed that there was no 
significant difference in final exam 
scores between students who re-
ceived an academic 4-week experi-
ence plus a rural 4-week experience, 
and those who received an academ-
ic 4-week plus a 4-week community 
experience (P=.74). The multiple re-
gression analysis also showed that 
there was no association between 
training locations and students’ mid-
term and final scores after control-
ling for students’ career intents and 
their high school locations.  
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Discussion
This study shows no statistical dif-
ference in training among rural, 
community, and academic settings 
within this family medicine clerk-
ship. This randomized study adds 
to the literature demonstrating that 
training in rural settings can be an 
acceptable alternative to training in 
the academic environment. Previous 
studies have reviewed student per-
formance on training in rural envi-
ronments in relation to their peers 
who have trained in academic set-
tings, when students self-selected 
rural training. Although the length 
time of training in the rural envi-
ronment has varied, students have 
shown no statistically significant dif-
ference in academic performance.6,7,9 
Utilizing the results of this study 
along with previous studies, educa-
tors can have confidence that train-
ing in the rural setting provides 

similar outcomes to those of an aca-
demic training experience. Replica-
tion of these findings is important to 
provide an evidence base for rural 
training in medical education.  

Rural areas have sustained a con-
tinued shortage of primary care phy-
sicians.5 Utilizing student rotations, 
we are able to increase medical stu-
dent interest in practice in the ru-
ral environment.3,5 This study also 
showed that scores have no statis-
tical difference when controlling for 
the intention of a student to practice 
in the rural setting. It also revealed 
that students from rural hometowns 
were shown to perform at a similar 
level on their rotations compared to 
students who were not from a ru-
ral area. 

This study is limited in general-
izability since it was conducted at 
a single medical school during the 
family medicine clerkship. Another 

limitation is that the students had 
all completed both a nonacademic ro-
tation and an academic rotation be-
fore the final NBME exam, making 
the analysis unclear as to the specific 
effects of the nonacademic rotation 
on the NBME exam results.

Rurality of a rotation, student 
rural upbringing, or a student’s in-
tent to practice in a rural location 
does not change the student’s perfor-
mance while on the family medicine 
clerkship rotation. More research is 
needed to identify if these findings 
are generalizable to other medical 
schools and locations. 
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Table 1: Demographic Characteristics of Students (N=159)

Characteristics n (N) %

Gender

  Male 89 (159) 56.0

  Female 70 (159) 44.0

Age, mean±SD 25.6±2.7

High School Location

  Rural 40 (159) 25.2

  Not rural 107 (159) 67.3

  Did not respond 12 (159) 7.5

Career intent for primary care* 67 (133) 50.4

Career intent for medically underserved area* 90 (136) 66.2

Career intent for rural care* 63 (132) 47.7

*Numbers of students in each category may have missing values. 

Table 2: Means of Students’ Midterm and Final Scores Among Different Training Locations (N=159)

Midterm Score Final Score

n Mean SD Pa n Mean SD Pb

Training site 0.63 0.74

  Academic 80 75.8 9.0

  Community 22 77.2 10 41 75.9 8.1

  Rural 57 77.3 9.6 118 76.3 8.1

a P value for Kruskal-Wallis test comparing the difference of the midterm score between training locations.

b P value for t-test comparing the mean difference of the final score between training locations.
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