
Page 1/12

The Proportion of Rural Applicants to the UNC-
Chapel Hill School of Medicine is Close to Parity
with the Proportion of College-Educated Young
Adults in Rural NC
Julie C. Spero 

UNC-Chapel Hill: University of North Carolina at Chapel Hill
Beat Steiner  (  beat_steiner@med.unc.edu )

University of North Carolina https://orcid.org/0000-0002-4569-3547
Julie S. Byerley 

UNC-Chapel Hill: University of North Carolina at Chapel Hill
Gary L. Beck Dallaghan 

UNC-Chapel Hill: University of North Carolina at Chapel Hill
Lisa Rahangdale 

UNC-Chapel Hill: University of North Carolina at Chapel Hill
Erin P. Fraher 

UNC-Chapel Hill: University of North Carolina at Chapel Hill

Research article

Keywords: UNC SOM, AMCAS®, OMB, AAMC, MED

Posted Date: February 5th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-185629/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-185629/v1
mailto:beat_steiner@med.unc.edu
https://orcid.org/0000-0002-4569-3547
https://doi.org/10.21203/rs.3.rs-185629/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/12

Abstract

Background
Over the past 40 years, North Carolina’s physician supply grew faster than the total population, but the
maldistribution of physicians between urban and rural areas increased. In rural counties, access-to-care
and health disparities remain concerning.

Method
Descriptive analyses were conducted to compare the number and percentage of rural and urban students
from North Carolina (NC) who applied, interviewed, and were accepted to the University of North Carolina’s
School of Medicine. The likely pool of rural applicants was based on the number of college-educated 18-
34-year-olds by county.

Results
Roughly 10.9% of NC’s population of college-educated 18-34-year-olds live in rural counties. Between
2017–2019, 9.3% (n = 225) of UNC SOM applicants were from a rural county.

Conclusion
An increase of just 14 additional rural applicants annually would bring the proportion of rural UNC SOM
applicants in alignment with the potential applicant pool in rural NC counties. Addressing NC’s rural
physician workforce needs will require multiple strategies that affect different parts of the medical
education and health care systems, including boosting college completion rates in rural areas.

Background
Compared to those in urban areas, rural populations have poorer health outcomes and higher mortality
rates (Probst et all, 2019). These health disparities stem from a variety of sources, including lack of health
insurance coverage, health behavior and risk factors, lower socioeconomic status and physician
shortages in rural areas (Gong et al., 2019; Randolph and Holmes, 2018). Over the past four decades,
North Carolina’s physician supply has grown faster than the population, but the maldistribution of
physicians between urban and rural areas has increased over time (Holmes, 2018; Sheps Health
Workforce NC, n.d.). In 1979, urban counties had about 6.1 more physicians per 10,000 population
compared to rural counties. By 2018, this gap had more than doubled to 13.1 more physicians per capita.

According to Bourdieu’s theory of habitus (1977), individual’s educational paths and potential access are
constrained by his/her habitus (Hughes, 2018). Habitus is de�ned as a set of dispositions including
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family background, rural vs. urban upbringing, and �nancial status (Bourdieu, 1977). In one study,
Bourdieu and Passeron (1990) argued an inequality of higher education access exists, speci�cally noting
children of farmers were less likely to pursue higher education than children of professionals. Therefore,
Bourdieu’s theory highlights challenges facing rural students accessing higher education in general.

Unfortunately, rural students are underrepresented in medical school nationwide and their numbers are
declining (Shipman et al., 2019). Since growing up in a rural area is a strong predictor of future rural
practice (Brooks et al., 2002; Goodfellow et al., 2016; Hughes et al., 2005; Owen et al., 2007; Parlier et al.,
2018; Rabinowitz et al., 2012), recruiting rural medical school applicants is an important strategy to boost
the rural physician workforce. Underrepresentation of rural medical school students are caused by either a
shortage of rural applicants (Anderson et al., 2009; Hutten-Czapski et al., 2005) or a difference in their
admission rates. Prior national studies suggest that rural applicants are equally likely or more likely
(Longo et al., 2005; Shipman et al., 2019) to be admitted to medical school relative to urban applicants.

As one of the state’s two publicly funded medical schools, the University of North Carolina at Chapel Hill’s
School of Medicine (UNC SOM), plays a key role in producing a physician workforce that meets the state’s
health care needs. This study examines our efforts to recruit rural medical school applicants. In particular
it examines the questions of whether we are attracting su�cient applicants from rural backgrounds and
whether there are differences in admission rates.

Methods
Sample

All in-state applicants for the 2017, 2018, and 2019 admission cycles were included in the analyses (n = 
2791). There were 350 applications (112 in each of 2017 and 2018, and 126 in 2019) excluded because
they were either incomplete or withdrawn. Both �rst-time and re-applicants were included in the sample.
Applicants are permitted to reapply three times following their initial application (Saguil and Kellerman,
2014).

Data and Methods

This descriptive analysis used application data from the School of Medicine at the University of North
Carolina-Chapel Hill.

The UNC SOM admissions data contain variables collected by the Association of American Medical
Schools’ (AAMC’s) American Medical College Application Service® (AMCAS®), the centralized application
service used by most allopathic medical schools in the United States.

In addition to AMCAS application data, we used annual certi�ed population estimates from the State
Demographer’s O�ce at the NC O�ce of State Budget and Management. Rural status was assigned
based on the applicant’s permanent address and was de�ned using the August 2017 Federal O�ce of
Management and Budget (OMB) Standards for Delineating Metropolitan, Micropolitan, and non-Core
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Based Statistical Areas. Metropolitan counties were considered “urban” and all other counties were
considered “rural.” Using this de�nition, NC had 54 rural counties during the study period.

We used data from the American Community Survey to de�ne a pool of potential applicants based on the
number of college-educated 18-34-year-olds in each county. While there is no age limit for applicants, the
majority (98.0%, n = 2734/2791) of all UNC SOM applicants during the study period were between the
ages of 18 and 34. Limiting the population by age allowed us to better estimate the potential applicant
pool.

Descriptive statistics and bivariate analyses were conducted in Stata version 14. This study was approved
by the UNC-Chapel Hill O�ce of the University Registrar, which is required to approve access to student
records for research purposes. The study was reviewed by the UNC-Chapel Hill O�ce of Human Research
Ethics and received an Internal Review Board exemption under the secondary data exemption category.

Results
Although (21.7%, n = 2.2 million) of North Carolinians live in rural areas, the proportion of potential
medical school applicants in rural areas is smaller, largely limited to college-educated 18-34-year-olds in
each county. Figure 1 shows that roughly 10.9% of NC’s population of college-educated 18-34-year-olds
live in rural NC counties (US Census Bureau, 2018).

Table 1 shows data on UNC medical school applicant characteristics by urban versus rural home address.
Roughly half of the rural (50%, n = 130) and urban applicants (50%, n = 1,268) were interviewed, and
roughly one in �ve applicants from each group (21%, n = 54; 20%, n = 498) were offered admission. The
proportion of admitted applicants from rural NC (9.8%, n = 54/552) was similar to the proportion of all
applicants from rural NC (9.2%, n = 257/2,791), and was close to the proportion of the total population of
potential applicants in rural NC (10.9%, n = 57/127524,104/10,300,000). Had an additional 6 applicants
applied each year, the proportion of rural applicants would have aligned with the potential rural applicant
pool (257 + 18 = 275 or 9.8% of 2791).



Page 5/12

Table 1
Characteristics of Rural vs. Urban UNC School of Medicine Applicants from North Carolina Who Applied,

Received an Interview, and Were Offered Admission, 2017–2019 Application Cycles

  Applied Interviewed Admitted

  Rural Urban Rural Urban Rural Urban

  # % # % # % # % # % # %

Total 257   2534   130   1268   54   498  

Application
Cycle

                       

2017 92 36% 796 31% 44 34% 416 33% 18 33% 127 26%

2018 84 33% 872 34% 42 32% 421 33% 14 26% 179 36%

2019 81 32% 866 34% 44 34% 431 34% 22 41% 192 39%

Rural Birth
County

78 30% 96 4% 45 35% 49 4% 22 41% 19 4%

Source: Sheps Center for Health Services Research with applicant data from the School of Medicine at
the University of North Carolina-Chapel Hill for the 2016–2017, 2017–2018, and 2018–2019
admissions cycles.

The rural and urban in-state applicant pools had similar proportions of women (51%, n = 131; 51%, n = 
1,282) and reapplicants (30%, n = 77; 30%, n = 764). A greater proportion of rural applicants reported a
rural birth county 30% (n = 78), than did urban applicants 4% (n = 96). Compared to rural applicants, a
larger proportion of urban applicants were in the highest quintile of Medical College Admission Test
(MCAT) scores (12%, n = 30 vs. 17%, n = 426). Conversely, a higher proportion of rural applicants had
science and math grade point average above the median (54%, n = 139, vs. 49%, n = 1,234).

Discussion
Our �ndings indicate UNC SOM applicants from rural backgrounds is proportional to potential applicant
pool living in the state’s rural counties and are admitted in proportion to their peers from non-rural
backgrounds. Students from rural backgrounds applying to UNC SOM (9.2%) is close to parity with the
potential applicant pool in rural counties; 10.9% of NC’s population of college educated 18-34-year-olds,
the potential medical school applicant pool, live in a rural county.

The proportional representation likely represents the success of outreach programs that UNC SOM has
pursued over the past decade. A recent study noted the importance of pipeline programs by rural students
as helpful in breaking their habitus (Hughes, 2018). UNC SOM established an O�ce of Rural Initiatives
(UNC School of Medicine, n.d.) that supports students during medical school and provides innovative
pathway programs into medical school. The O�ce of Rural Initiatives conducts county-wide outreach
programs in rural counties across the state to with high school students. The O�ce has also worked to
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expand the spots in UNC’s Science Enrichment Preparation (S.E.P.) Program and the Medical Education
Development (MED) Program for students from rural NC, in order to expand the number of rural students
in pipeline programs.

The proportion of admitted applicants from rural NC (9.8%) was similar to the proportion of all applicants
from rural NC (9.3%). This proportional representation re�ects the deliberate attempts by the admission’s
o�ce to reach out to rural applications. It also represents the admission committee’s shift to a more
holistic approach to admissions.

The answer to the questions posed in this paper has important implication for other institutions. We have
added to the body of evidence that con�rms the results of prior studies that rural applicants are equally
likely or more likely to be admitted (Longo et al., 2005; Shipman et al., 2019) but emphasizes the need for
more effective pathway programs that encourage more applicants from rural backgrounds. It is a
measure of success that students from rural backgrounds are admitted at rates comparable to their peers
from urban backgrounds. Additionally, the proportion of applicants from rural backgrounds aligns with
the potential rural applicant pool is a measure of success. However, it is insu�cient to care for the more
than one in �ve North Carolinians living in a rural county. Like many of our peer institutions we must think
of further innovative ways to increase the pool of physicians serving rural communities. Shipman and
colleagues (2019) noted that “four times the number of rural medical students would be required for these
students to be representative to rural representation in the overall US population” (p. 2017).

Additional efforts are needed to expand the pool of rural medical school applicants, including increasing
the number of college-educated young people in rural communities. Enhancing pathway programs in
schools and colleges is needed to overcome educational and socioeconomic challenges faced by some
students in rural areas. The state has such programs in the NC Area Health Education Centers (AHEC)
Scholars program. Building innovative partnerships, including conditional acceptance program with
community colleges that serve these communities, is one solution that appears promising (Saguil and
Kellerman, 2014).

But as Anderson et al (2009) point out, students often become interested in health careers at age 15 or
younger, and parents and grandparents, teachers, and close associates stimulated their aspirations, with
teachers being the most in�uential. The theory of habitus explains why some may never pursue this
interest (Bourdieu, 1977). However, pipeline programs that reach back into high schools may in�uence
students’ habitus (Glaesser and Cooper, 2014). The UNC SOM is building these pipelines. For example, the
Family Medicine Summer Academy is a three-day immersive experience for high school students from
rural and underserved areas of the state. The students receive an all-expense paid experience at UNC-
Chapel Hill, participating in hands-on workshops, and receiving lectures about the path to medical school.
They are then linked with a mentor who meets with them quarterly to provide guidance. Payment reforms
that allow sustainable practices in rural areas are likely another vital component to building the workforce
to narrow health disparities in rural areas.
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We must also consider recruiting urban students to build the rural physician workforce. Relying only on
students from rural backgrounds may be insu�cient to meet the signi�cant workforce needs in rural
communities. UNC training medical students in high functioning rural teaching practices can role model
the joy and rewards of working in rural communities for students not from rural backgrounds.
Longitudinally integrated curricula seem to be particularly effective (Quinn et al., 2011). Immersion
programs, such as the Kenan Rural Program, help students envision careers in rural settings. Similarly,
UNC SOM’s Fully Integrated Readiness for Service (FIRST) program offers students mentorship support
during medical school. FIRST students complete medical school in three years and match to a primary
care residency program in North Carolina. Medical students who go on to residency training in the state
have a much higher probability of remaining in practice after graduation (Bacon et al., 2016).

Limitations
Home address county data may not accurately capture the rural identity of UNC SOM applicants. High
school county is a better predictor of rural a�nity than birth county or home address county, but was not
available in the data (Brooks et al., 2002; Wendling et al., 2019). Rural county was de�ned using Federal
OMB county-based statistical area classi�cations, but a more expansive de�nition of rural might have
affected study results. Rurality is a continuum (Bennett et al., 2019), and the “rural” de�nition used in this
analysis may be more restrictive than the one used by the admissions committee. UNC SOM has several
rural-focused medical education initiatives and has noted in multiple public fora that the school seeks
applicants with “a rural heart” (Gala et al., 2018; Hudson, 2016; Reeder, 2015), suggesting that there is
also a qualitative notion of rurality being considered by the committee that we were unable to assess in
the dataset used for this study.

Another limitation is that this study investigates a single institution. Although we described pipeline
programs designed for our state, other medical schools have incorporated immersion programs and other
pipeline programs to address these concerns.

Conclusion
It is important for schools to examine their recruitment and admissions processes to ensure that admitted
students re�ect the realistic applicant pool in rural communities. At UNC SOM we have done this and
uncovered no obvious weaknesses but have realized that doing this alone is likely not su�cient. At UNC
SOM we are working actively to enlarge the “potential applicant pool” through innovative pathway
programs reaching back to high school as well as curricular innovations to attract students who are not
from rural backgrounds. These same lessons can be applied to enlarging the workforce for other
marginalized and underrepresented communities.

Abbreviations
AAMC



Page 8/12

American Association of Medical Colleges
AHEC
Area Health Education Centers
AMCAS
American Medical College Application Service
FIRST
Fully Integrated Readiness for Service
MED
Medical Education Development
MCAT
Medical College Admission Test
NC
North Carolina
OMB
O�ce of Management and Budget
UNC SOM
University of North Carolina School of Medicine

Declarations
Ethics approval and consent to participate:  Exempted by Institutional Review Board

Consent to publish: All authors consent to publish

Availability of data and materials: The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

The authors do not have any �nancial or non-�nancial competing interests

Authors' Contributions: All authors contributed in substantial ways in the design, analysis, writing, and
editing of this manuscript

The authors did not receive support from any organization for the submitted work.

Acknowledgements: We thank Evan Marsh, Business System Analyst, UNC SOM Information Technology,
for help obtaining the data and identifying variables. We thank Meredith Bazemore, Director, O�ce of
Rural Initiatives, UNC-Chapel Hill School of Medicine, and Catherine Coe, Assistant Professor, Family
Medicine, UNC-Chapel Hill School of Medicine for critical review and feedback on the manuscript.

References
Anderson, D., Whitler, E. T., Johnson, A. O., Elam, C. L., Wilson, E. A., & Asher, L. M. (2009). Increasing the
medical school applicant pool: a key to training more rural physicians. Journal of the Kentucky Medical



Page 9/12

Association, 107(9), 355-360.

Bacon, T., Fraher, E., & Spero, J. (2016, May). Medical education in North Carolina: using data to inform
public policy decisions. (Presentation at: AAMC Health Workforce Research Conference. Accessed
September 10, 2019. https://www.shepscenter.unc.edu/wp-
content/uploads/2016/09/Bacon_MedEd_AAMC_May2016.pdf)

Bennett, K. J., Border, T. F., Holmes, G. M., Kozhimannil, K. B., & Ziller, E. (2019). What is rural? Challenges
and implications of de�nitions that inadequately encompass rural people and places. Health Affairs,
38(12), 1985-1992.

Bourdieu, P. & Passeron, J.-C. (1990). Reproduction in Education, Society, and Practice. (London: SAGE
Publications)

Bourdieu, P. (1977). Outline of a Theory of Practice. (Cambridge, England: Cambridge University Press)

Brooks, R. G., Walsh, M., Mardon, R. E., Lewis, M., & Clawson, A. (2002). The roles of nature and nurture in
the recruitment and retention of primary care physicians in rural areas: a review of the literature. Academic
Medicine, 77(8), 790-798.

Gala, C. (2018). Rural parts of North Carolina need more doctors. He’s trying to change that. The News and
Observer, February 14, 2018. Retrieved September 10, 2019, from
https://www.newsobserver.com/news/local/article200165364.html.

Glaesser, J. & Cooper, B. (2014). Using rational action theory and Bourdieu’s habitus theory together to
account for educational decision-making in England and Germany. Sociology, 48(3), 463-481.

Gong, G., Phillips, S., Hudson, C., Curti, D., & Philips, B. U. (2019). Higher US rural mortality rates linked to
socioeconomic status, physician shortages, and lack of health insurance. Health Affairs, 38(12), 2003-
2010.

Goodfellow, A., Ulloa, J. G., Dowling, P. T., Talamantes, E., Chheda, S., Bone, C., & Moreno, G. (2016).
Predictors of primary care physician practice location in underserved urban or rural areas in the United
States: a systematic literature review. Academic Medicine, 91(9), 1313-1321.

Holmes, M. (2018). The su�ciency of health care professional supply in North Carolina. North Carolina
Medical Journal, 79(6), 372-377.

Hudson, S. (2016). Wanted: Doctors with a Rural Heart. The University Gazette, February 10, 2016.
Retrieved September 2, 2019, from https://www.unc.edu/posts/2016/02/10/wanted-doctors-with-a-rural-
heart/.

Hughes, A. (2018). Barriers to entering higher education: Rural students’ perspective. Journal of
Information Technologies and Lifelong Learning, 1(2), 22-27.



Page 10/12

Hughes, S., Zwei�er, J., Schafer, S., Smith, M. A., Athwal, S., & Blossom, H. J. (2005). High school census
tract information predicts practice in rural and minority communities. Journal of Rural Health, 21(3), 228-
232.

Hutten-Czapski, P., Pitblado, R., & Rourke, J. (2005). Who gets into medical school? Comparison of
students from rural and urban backgrounds. Canadian Family Physician, 51(9), 1240-1241.

Longo, D. R., Gorman, R. J., & Ge, B. (2005). Rural medical school applicants: do their academic
credentials and admissions decisions differ from those of nonrural applicants? Journal of Rural Health,
21(4), 346-350.

Owen, J. A., Conaway, M. R., Bailey, B. A., & Hayden, G. F. (2007). Predicting rural practice using different
de�nitions to classify medical school applicants as having a rural upbringing. Journal of Rural Health,
23(2), 133-140.

Parlier, A. B., Galvin, S. L., Thach, S., Kruidenier, D., & Fagan, E. B. (2018). The road to rural primary care: a
narrative review of factors that help develop, recruit, and retain rural primary care physicians. Academic
Medicine, 93(1), 130-140.

Probst, J., Eberth, J. M., & Crouch, E. (2019). Structural urbanism contributes to poorer health outcomes
for rural America. Health Affairs, 38(12), 1976-1984.

Quinn, K. J., Kane, K., Stevermer, J. J., Webb, W. D., Porter, J. L., Williamson, H. A., & Hosokawa, M. C.
(2011). In�uencing residency choice and practice location through a longitudinal rural pipeline program.
Academic Medicine, 86(11), 1397-1406.

Rabinowitz, H. K., Diamond, J. J., Markham, F. W., & Santana, A. J. (2012). The relationship between
entering medical students’ backgrounds and career plans and their rural practice outcomes three decades
later. Academic Medicine, 87(4), 493-497.

Randolph, R. & Holmes, M. (2018). Health insurance coverage in North Carolina: the rural-urban uninsured
gap. North Carolina Medical Journal, 79(6), 397-401.

Reeder, K. UNC School of Medicine Program Helps Rural NC. The Daily Tarheel, January 15, 2015.
Retrieved September 2, 2019 from https://www.dailytarheel.com/article/2015/01/unc-school-of-medicine-
program-helps-rural-nc.

Saguil, A. & Kellerman, A. L. (2014). The community college pathway to medical school: a road less
traveled. Academic Medicine, 89(12), 1589-1592.

Sheps Health Workforce NC. (n.d.). North Carolina Health Professional Supply Data website. Retrieved
April 30, 2020, from https://nchealthworkforce.unc.edu/supply/.



Page 11/12

Shipman, S. A., Wendling, A., Jones, K. C., Kovar-Gough, I., Orlowski, J. M., & Phillips, J. (2019). The decline
in rural medical students: a growing gap in geographic diversity threatens the rural physician workforce.
Health Affairs, 38(12), 2011-2018.

U.S. Census Bureau. (2018, November). 2013-2017 American Community Survey 5-Year Estimates.
Retrieved November 16, 2020, from https://www.census.gov/programs-surveys/acs/technical-
documentation/table-and-geography-changes/2017/5-year.html.

UNC School of Medicine. (n.d.). O�ces of Medical Education: O�ce of Rural Initiatives website. Retrieved
May 30, 2019, from https://www.med.unc.edu/ori/programs-opportunites/. 

Wendling, A. L., Shipman, S. A., Jones, K., Kovar-Gough, I., & Phillips, J. (2019). De�ning rural: The
predictive value of medical school applicants’ rural characteristics on intent to practice in a rural
community. Academic Medicine, 94(11S), S14-S20.

Figures

Figure 1



Page 12/12

Rurality of NC's Population, Potential UNC SOM Applicant Pool, and UNC SOM Applicants Source: Sheps
Center for Health Services Research with applicant data from the School of Medicine at the University of
North Carolina-Chapel Hill for the 2016-2017, 2017-2018, and 2018-2019 admissions cycles. July 2017
Certi�ed Current Population Estimates from the NC O�ce of State Budget and Management. Data on
educational attainment by county is from the U.S. Census Bureau, 2013-2017 American Community
Survey 5-Year Estimates.


