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Abstract

Community health education is especially important for physicians who will practice in rural communities. However, the
majority of efforts to teach community and population health in medical school appear in later years and focus on non-rural
contexts. This article presents data from a formative evaluation of a newly developed curricular component on population
health and community health assessment for first year medical students in a rural longitudinal clinical preceptorship. Cur-
ricular elements included: a classroom lecture and review of online community health databases, an individual homework
assignment and a classroom debriefing session. In a sample of 210 students, pre- and post-course surveys and exam ques-
tions assessed gains in awareness and skills over the course period. Analyses of data aggregated over four academic years
(2013-2014 to 2016-2017) showed that first year medical students reported significant increases in familiarity with online
resources (29.5% pre vs. 94.8% post, p <.001), understanding the importance of community health assessments (67.5% pre
vs. 96.7%, p < .001), knowing how to plan a community health assessment (20.0% pre vs. 90.5%, p <.001), and awareness of
Affordable Care Act expectations for community health assessments (12.4% pre vs. 82.4% post, p <.001). Further, students
performed well on exam questions and reported that this component fit well with the objectives of the rural longitudinal
clinical preceptorship course. Later-year education should reinforce early learnings and future studies involving long-term
follow-up of physicians could assess the impact of early exposure to community health education on physician behaviors.
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Introduction

Recruiting and retaining physicians for practice in rural
communities is an ongoing challenge for countries across the
world. Historical and projected workforce shortages have led
to innovation in undergraduate medical education, including
longitudinal clinical programs (LCPs) in which students are
embedded in rural areas for a period of time with physicians
[1-3] and/or community members [4]. In the United States,
rural longitudinal clinical placements are not mandated but
are considered a best practice in medical training for rural
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practice [5]. LCPs vary considerably in structure & timing
of delivery during medical training but generally produce
positive outcomes for students, including: improved under-
standing of patient lives and experiences, development of
skills and confidence, student satisfaction, and commitment
to rural and primary care practice [6—11]. Further, LCPs
provide opportunities for students and medical schools to
identify and address community concerns with the aim of
improving health outcomes [7, 12, 13].

Understanding population health determinants and
developing skills in community health assessment prepares
physicians to practice effectively in diverse and under-
served communities [14—16]. Many medical schools have
established curricula in the areas of community and popu-
lation health, cultural sensitivity, health disparities and
socioeconomic determinants of health [17, 18]. In the U.S.,
this occurred partly in response to the Clinical Preven-
tion and Population Health Curriculum Framework [19],
developed to enhance prevention and population health
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content in clinical health professional training. In addi-
tion, a framework of 58 physician competencies, include
applying scientific principles and epidemiological skills
to understand and address social and structural determi-
nants of population health, was published by the Associa-
tion of American Medical Colleges [20]. Combined with
nationwide policy, these sparked innovations in medical
curricula on population health. The 2010 Patient Protec-
tion and Affordable Care Act (ACA) introduced sweeping
changes to the healthcare landscape in the United States,
linking physician and healthcare system performance
explicitly to population health for the first time [21]. For
example, the ACA added a requirement that nonprofit
hospitals conduct a community health needs assessment
(CHNA) every 3 years. This mandate has sparked new
collaborations (e.g., between hospitals and public health)
and has prompted development of community health data
repositories to facilitate CHNAs. It also provides a natu-
ral educational opportunity for medical students to learn
about the CHNA process, identify community needs and
analyze publicly available population health data. Further,
these learning objectives align well with the community-
oriented training goals of most rural LCPs.

In 2013 we developed a curricular component on popula-
tion health and community health assessment, including the
CHNA, for first year medical students in a course on rural
family medicine. Similar U.S.-based efforts appear in the lit-
erature and students perceive them as valuable. For example,
Morehouse School of Medicine in Atlanta developed a year-
long community health course in which first year students
conducted a CHNA and implemented a related health pro-
motion intervention [22]. In addition, the Harlem Residency
in Family Medicine in New York city used CHNAs to teach
residents community assessment and research skills [23].
The majority of residents reported improvement in their
understanding of social determinants as well as increased
comfort speaking to patients about social factors affecting
their health. These efforts show that CHNA-related training
for U.S. physicians is both feasible and impactful. Though
the CHNA mandate tied to ACA is unique to the U.S., we
expect that the integration of community health assess-
ment content and related development of skills to analyze
community health data would be possible and impactful in
international LCPs as well. However, we could not find any
published literature on CHNA curricula for physicians inte-
grated within an early-year LCP or focused on rural popu-
lation health. The curricular component we developed is
focused on rural community health needs assessment and
embedded within a rural longitudinal clinical preceptorship
that begins in year 1 of medical school. The purpose of this
paper is to describe the curricular component, its educational
context and to present data on its effectiveness from a forma-
tive evaluation.

Methods

Created from a legislative mandate to train more rural
family physicians, the University of Minnesota Medical
School, Duluth Campus opened in September 1972 and
more than 2000 physicians have graduated from medical
school after completing their first two years in Duluth. The
match rate into Family Medicine residencies is 48% and
more than 40% of alumni practice in communities smaller
than 20,000 population. The community health content
was added to the year 1 Rural Medical Scholars Program
(RMSP) course, which is an outgrowth and expansion
of the Rural Family Medicine Preceptorship. RMSP is a
spaced and longitudinal course required for all students.
The relevant course objectives include: (1) understanding
the impact of cultural diversities and their effect on health
and the community; (2) ability to describe the elements
of a community and community health assessment; (3)
completion of an assessment of a rural community; and
(4) understanding selected biostatistical concepts within
the context of student-gathered community research data.

RMSP combines 2 weeks of on-campus learning activi-
ties with five separated weeks of immersive learning activ-
ities in a rural community during a 15-month period of the
first- and second-years of the curriculum. Faculty assign
each student to a rural preceptor in the upper Midwestern
states of Minnesota or Wisconsin for these experiences.
According to the typology of LCPs outlined in a recent
review [8], RMSP is a “clinic attachment” LCP, in which
students are assigned to the same preceptors and clinical
settings over time.

In 2013-2014, we added new curricular elements to
enhance medical students’ knowledge of the health of their
assigned community. We added a 1-h lecture on Commu-
nity Health Needs Assessments (CHNAs) required by the
Affordable Care Act as well as more general approaches to
community health assessment. This lecture was followed
by a faculty-led review of three online databases contain-
ing community health information and one homework
assignment, in which students retrieve data on the rural
community of their assigned preceptor. The assignment
requires students to retrieve data at the city and county lev-
els using the U. S. Census Bureau’s American FactFinder,
the Health Resources and Services Administration Data
Warehouse and the Community Commons websites. Stu-
dents find data on their assigned rural community’s demo-
graphics (e.g., proportion of population without health
insurance), community social and structural characteristics
(e.g., percent reporting poor social support, health profes-
sional shortages), health conditions (e.g., diabetes rates)
and health behaviors (e.g., smoking rates). In addition, the
assignment requires students to find and answer questions
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about the CHNA of the rural hospital nearest their precep-
tor community. Each student then enters the information
into an online Google Form, which populates a Google
Sheet that is shared with the entire class for follow-up
group discussion. The class debriefing sessions create
opportunities for students to compare and contrast the
CHNAs and health priorities of rural communities across
the region. The CHNA curriculum is delivered in early
December of the first year and all elements (from lecture
to group discussion) occur within a week.

To evaluate this curricular component, we developed a
brief pre/post survey and added CHNA-related questions
to the mid-term and final exams. On the survey, students
indicated the degree to which they agreed (strongly agree
or agree) or disagreed (strongly disagree or disagree) with
short statements assessing previous experience, awareness
of resources, importance and requirements of community
health assessments, and fit of session content with the course
objectives (Table 1). The “pre” survey was administered
before the CHNA lecture in the introductory session of the
course in December and the “post” survey was adminis-
tered during the last week of the first year RMSP course
(approximately mid-June). Students were given time in class
to complete each survey and participation was encouraged
but optional. No incentives were offered for survey comple-
tion and there was no academic penalty for non-completion.

The survey was delivered via the medical school’s online
curriculum management system. Three knowledge questions
and several reading-based questions relevant to CHNAs
were added to the final examination, which has questions
covering clinical skills, other didactic sessions, and readings
assigned on rural health. The University of Minnesota Insti-
tutional Review Board determined this study was exempt
from review.

Survey data were collected for four consecutive years and
exam questions were created in the latter two (2015-2016
and 2016-2017). The intention of the evaluation is twofold:
(1) to ascertain baseline familiarity with CHNAs in first year
medical students and (2) to measure changes in attitudes,
understanding and skills involving CHNAs that occurred
during the RMSP course. Because there were no significant
pre-course or post-course differences by year of matricula-
tion, we collapsed pretest data across all 4 years as well as
posttest data to simplify analyses. Only participants who
answered both surveys were included in this analysis. Likert-
type scales were coded numerically and analyzed as ordinal
variables. Because data were ordinal, nonparametric paired
t-tests (Wilcoxon signed-rank tests) were used to test for a
change in survey question responses from the pre- to the
post-course survey. Mean changes and standard errors (X
+ se) for Likert-type scales were also calculated, and the
Likert-type responses are summarized as frequencies and

Table 1 Student pre- and post-course responses to survey questions aggregated over 4 academic years (n=210)

Outside of medical education, have you ever worked on a community
health assessment project before?

Indicate your level of familiarity with the online resources for com-
munity health information and data

At this point in my medical training, I can easily describe why a com-
munity health assessment is important®

I understand how to plan and approach a community health assess-
ment

At this point in my training, I can explain what sorts of Community
Health Assessments the ACA expects of hospitals and health sys-
tems in the future

The material on community health assessment fits well with the over-
all course objectives

Pre-course Post-course Pre-post
N (%) N (%) Mean change +SE
Z statistic

No 175 (83.33%) NA -
Yes, minor role 31 (14.76%)
Yes, major role 4 (1.90%)
Not familiar 148 (70.48%) 11(5.24%)  0.88+0.05
Somewhat familiar 52 (24.76%) 141 (67.14%) Z=-—10.96***
Very familiar 10 (4.76%) 58 (27.62%)
Strongly disagree 7 (3.35%) 2 (0.95%) 0.61+0.05
Disagree 61 (29.19%) 5 (2.38%) Z=—9.10%%*
Agree 128 (61.24%) 128 (60.95%)
Strongly agree 13 (6.22%) 75 (35.71%)
Strongly disagree 29 (13.81%) 2 (0.95%) 0.99+0.05
Disagree 139 (66.19%) 18 (8.57%) Z=—11.47%%%*
Agree 39 (18.57%) 154 (73.33%)
Strongly agree 3(1.43%) 36 (17.14%)
Strongly disagree 60 (28.57%) 2 (0.95%) 1.12+0.05
Disagree 124 (59.05%) 35 (16.67%) Z=—11.64%**
Agree 23 (10.95%) 140 (66.67%)
Strongly agree 3(1.43%) 33 (15.71%)
Strongly disagree ~ NA 3(1.43%) -
Disagree 13 (6.19%)
Agree 152 (72.38%)
Strongly agree 42 (20.0%)

***Wilcoxon signed-rank p <.0001

*Missing n= 1 response, median change was 1.0 for all questions
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proportions. SAS software v. 9.4 (SAS Institute Inc., Cary,
NC) was used for analyses, and p-values < 0.05 were con-
sidered statistically significant.

Results

Survey participation by students was high: of the 252 stu-
dents in the four sequential classes, 210 (83.3%) completed
both the pre- and post-course surveys. Table 1 shows the sur-
vey questions and results. Before exposure to the new cur-
riculum, very few students reported any previous experience
with community health assessments (35/210, 16.7%). At the
end of the first year course, we found significant changes in
the distribution of student responses indicating improved
learning on all four items (see Table 1). Specifically, on the
post-course survey 199 students (n=210, 94.8%) reported
some familiarity with online resources for community
health information compared with just 62 (29.5%) before
the course. Interestingly, on the pre-course survey the major-
ity (141/209, 67.5%) felt they could describe the importance
of a community health assessment but disagreed or strongly
disagreed (168/210, 80%) that they understood how to plan
or approach one. By the end of the course, almost all stu-
dents felt they could describe the importance of a commu-
nity health assessment increased to (203/209, 97%) and the
number of students who agreed or strongly agreed that they
understood how to plan or approach a community health
assessment increased from 42/210 (20%) to 190 (90.5%).
The number of students who felt they were able to explain
the ACA requirements of hospitals increased from 26/210
(12.4%) to 173 (82.4%). The majority (194/210, 92%) also
felt that the CHA curricular component fit well with the
RMSP course objectives.

The class exam results for the three test items directly
related to the CHNA material show that the majority of stu-
dents acquired the desired knowledge. Students did best on
the questions covering ACA mandates (95% correct on aver-
age) and CHNA requirements (84.3% correct on average)
but had difficulty with the more statistical/conceptual ques-
tion on which data were available at which level of analysis
(68.6% correct on average).

Discussion

This study provides preliminary evidence of effectiveness of
an innovative curricular component focused on rural com-
munity health assessment. Most efforts to teach community
and population health in medical school appear in later years
and focus on non-rural contexts. First year medical students
who received the CHNA curriculum reported significant
changes in perceived awareness and skills over the course

period and performed well on exam questions. Further, the
vast majority of students reported that this component fit
well with the objectives of the rural longitudinal clinical
preceptorship course. This suggests that a focus on com-
munity health assessment is not only impactful but well
accepted by medical students early in training. Introducing
this content earlier in medical school may better prepare
medical students to meet the needs of rural communities [5]
and may allow for greater engagement with the material than
in later years when competing responsibilities increase [6].
We will continue to refine this curriculum and track closely
the evolution of the Affordable Care Act requirements. We
expect that it may be possible to incorporate similar commu-
nity health assessment components in non-U.S. rural LCPs.
Unlike the U.S., many countries have high quality, longitu-
dinal, national health databases that can provide accurate
and rich understanding of how rural communities are faring
over time. Having access to such data would create a prime
environment to study how introducing a community health
assessment curriculum to the early years of medical school
might affect the health of rural communities and long-term
physician behaviors.

Importantly, the initial gap between understanding the
importance of community health assessments and under-
standing how to plan or conduct one diminished substan-
tially over the course. This suggests that first-year medical
students are eager to learn community health assessment
skills and capable of learning given the proper educational
tools and environment.

It is likely that the observed student gains are in part
attributable to integrating the curriculum in a unique, expe-
riential rural preceptorship course. Our first-year medical
students spend 5 weeks apprenticing with a rural preceptor,
which gives them firsthand experience in rural community
health assessment and reifies the classroom-based sessions.
Though this is a valuable part of our curriculum, it is also
unique in its early placement within the curriculum, its rural
focus and its emphasis on the community health data. Future
research may benefit from assessing the types of medical
school courses most conducive to student training on com-
munity health assessment.

Our findings represent short term gains among several
cohorts of first year medical students, but it is possible that
early exposure to this kind of curriculum will have long-term
effects on physician behaviors among graduates. For exam-
ple, these students may be involved in community health
assessments to different degrees than students of previous
cohorts who were not trained to think critically about com-
munity health assessments in general or ACA-mandated
CHNAS in particular. A follow-up cohort study comparing
levels of CHNA engagement among physician graduates
who were exposed to the curriculum vs. previous unexposed
cohorts may be beneficial.
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This study had several limitations worth noting. First,
data was collected at one institution—a regional medical
school campus—and it is not clear whether findings would
hold across different medical schools. Second, this is a finite
curricular component appearing in the first year of medical
school and without reinforcement in later years. It may be
that the observed gains dissipate over time as students learn
new material. Third, the data collected represent students’
perception of the knowledge and skills gained. While this
is valuable in its own right, it would also be beneficial to
collect data from other raters, for example instructors or
preceptors.

There are three notable strengths of the present study.
First, it presents preliminary data on a community health
educational opportunity directly linked to a clinical expe-
rience in an underserved—specifically, rural—population.
Classroom training empowers students to approach rural
communities with more than a deficit-based approach,
allowing them to identify strengths and make comparisons to
other rural communities. Second, we analyzed pretest—post-
test data from four consecutive cohorts of medical students.
This allowed us to compare baseline student knowledge
and skills across the years (there were no significant differ-
ences) and control for initial variance associated with post-
test scores. As we continue developing and assessing the
curriculum, we will be able to gauge whether changes in
preparation for medical school (e.g., increased social and
behavioral science content on the Medical College Admis-
sion Test [24]) affect incoming student knowledge of com-
munity health and related topics. Finally, an interdiscipli-
nary team comprised of a community psychologist, family
physician and social psychologist developed the curriculum.
Collectively we have been involved with different aspects
of rural community health and medical education for many
years. This allowed us to identify impactful learning objec-
tives for our first year students and successfully embed the
community health curriculum within an established longi-
tudinal clinical experience.

To strengthen and expand efforts to teach community
and population health in the early years of medical school,
it is important to consider involving new stakeholders and
to reinforce early learning concurrently and longitudinally
as students progress. Key goals include reinforcing dimen-
sions of community health within basic science courses
(e.g., using CHNAs to analyze community obesity rates in
a cardiovascular course) and following community immer-
sion experiences with topical discussions of community
and population health. Reinforcing the curriculum over
time would involve working with different courses and per-
haps campuses to integrate important aspects of community
health into later stage training. Finally, as community health
assessments evolve over time, medical students will be able
to ask deeper questions about them and analyze the quality
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of mandated implementation plans to address needs identi-
fied in the CHNAs.

Conclusion

Increasing emphasis on links between medical practice and
population health has sparked new approaches to teaching
medical students about rural community and population
health. Related curricular components may be a natural fit
for integration within rural longitudinal clinical programs for
first-year medical students. Further, it is likely that students
will benefit from such community health assessment cur-
ricula. More efforts to develop medical students’ skills in
assessing rural community health are needed.
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