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Abstract 

Background  The maldistribution of pharmacy services in underserved areas is a national issue. Analysis of data 
from the 2019 National Pharmacist Workforce Study indicated that 13.9% of pharmacists were working in a rural com-
munity. However, the percentage of people living in rural communities in the United States is 20.0%. Currently, there 
are 20 rural pharmacy programs in the United States, including the Rural Pharmacy Education (RPHARM) Program 
at University of Illinois Chicago (UIC) College of Pharmacy, which contain both didactic and experiential rural compo-
nents. This research project examines the practice outcomes of the RPHARM Program graduates.

Methods  Descriptive analysis was used to examine the practice outcome characteristics of RPHARM Program 
graduates between 2014 and 2023. The characteristics of the RPHARM graduates included the rurality of hometowns, 
practice locations and populations, and distance of practice locations to hometowns. Rural practice outcomes were 
described utilizing frequently used rural definitions. The practice locations of 54 of the 61 RPHARM graduates were 
used in the analysis.

Results  Approximately 41% of the practicing RPHARM graduates were from rural hometowns and two-thirds were 
female. RPHARM graduates mostly work in either a community setting (44.4%) or a hospital setting (37.0%). Approxi-
mately 11% worked in a federal government organization and 5.6% worked in a long-term care pharmacy. When 
examining job location, 42.6% were working in a rural location based on Rural–Urban Commuting Area Version 3.0 
and 35.2% of RPHARM graduates had always worked in a rural location. Approximately 57% of practicing RPHARM 
graduates are working in a location < 50 miles from their hometown, and 13% are working 50 to 100 miles from their 
hometown. Approximately 74% of RPHARM graduates are practicing in Illinois.

Conclusions  Approximately 40% of RPHARM graduates practice in rural locations. A significant portion (35.2%) 
of RPHARM graduates have always practiced in rural locations, and many (57.4%) are practicing near their hometowns. 
Results indicate that the RPHARM Program is making meaningful contributions to increasing the rural pharmacy 
workforce. Due to the lack of information on rural pharmacy practice outcomes, all programs with rural pharmacy 
content are encouraged to track graduates’ practice locations.
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Background
Disparities in pharmacy services often result from the 
presence of pharmacy deserts in the United States. A 
common definition of a pharmacy desert is being more 
than ten miles from a pharmacy. Approximately 71% 
(1406/1974) of the rural counties in the United States 
with a Rural‒Urban Commuting Area (RUCA) code of 
4.0 or more had two or more pharmacy deserts compared 
to 40.8% (476/1166) of the urban counties [1]. There are 
more urban counties with no pharmacy deserts (34.9%, 
407/1166) than rural counties with no pharmacy deserts 
(8.2%, 162/1974). Limited pharmacy access in rural com-
munities has been associated with an increase in hospital 
readmission rates [2].

The maldistribution of pharmacy services in under-
served areas is a national issue. According to the Rural 
Policy Research Institute policy brief from August 2022, 
community pharmacies declined by 9.8% in non-core 
rural areas and declined by 4.4% in rural micropolitan 
areas but increased by 15.1% in metropolitan areas from 
2003 to 2021. These changes were largely driven by the 
closure of independently owned pharmacies [3].

Thus, attracting and retaining pharmacists to work in 
rural communities is important. According to the 2022 
Pharmacy Demand Report yearly summary, states with 
a higher percentage of rural populations indicated open 
positions for clinical and hospital pharmacists being 
‘much harder’ or ‘harder’ to fill [4].

As the University of Illinois Chicago (UIC) Health Sci-
ences Campus in Rockford, Illinois expanded to include 
the College of Pharmacy (COP) in 2010, the Rural Phar-
macy Education (RPHARM) Program was created. The 
RPHARM Program is a concentration that was created 
to attract students interested in practicing pharmacy 
in a rural community and learning about rural health-
care needs. The goals of the RPHARM Program include 
recruiting students from rural populations, impact-
ing the rural healthcare workforce through retention of 
rural pharmacists, and promoting quality programs and 
services for rural communities. The four-year RPHARM 
Program curriculum includes six interprofessional elec-
tive courses, three rural healthcare professional shadow-
ing experiences, a community-based research project, 
and three advanced pharmacy practice experiences 
(APPEs) in a rural Illinois community. The curriculum 
is summarized in Table  1 and has been detailed previ-
ously [5]. As of May 2023 after the review of official web-
sites for all US colleges of pharmacy, 56 out of 145 (39%) 
include rural pharmacy education content or concentra-
tions as part of their Doctor of Pharmacy (PharmD) cur-
riculum. Of those colleges with rural pharmacy content, 
20 programs in 20 US states, including the RPHARM 
Program, contain both didactic and experiential rural 

education content (Personal communication, Heidi 
Olson, PharmD, tabulation of all US college of pharmacy 
websites, prepared in May 2023).

Until the RPHARM Program’s inception, the UIC Col-
lege of Pharmacy graduates were primarily practicing in 
urban and suburban communities even though 74 of the 
102 counties in Illinois are considered rural according 
to the Federal Office of Rural Health Policy (FORHP) 
as of 2023 [6]. Analysis of all pharmacists living and 
licensed in Illinois in 2016 indicated that approximately 
9% of Illinois pharmacists are practicing in a rural loca-
tion, (Personal communication Martin MacDowell, 
DrPH, Analysis of the 2014–2015 Illinois Pharmacist 
Licensure Roster File. Illinois Department of Financial 
and Professional Regulation (IDFPR), Springfield, IL) 
while 11.4% of Illinois residents live in a rural area as 
defined by RUCA Version 3.0 [7]. Based on an analysis 
of data from the 2019 National Pharmacist Workforce 
Study (NPWS), 13.9% of pharmacists were working in a 
rural community as defined by RUCA Version 3.0 (Per-
sonal communication Martin MacDowell, DrPH, Analy-
sis of 2019 NPWS data file. NPWS, Iowa City, IA) [7, 8]. 
However, in the United States the percentage of people 
living in a rural community is 20.0% according to the 
2020 census [9].

According to a systematic review of factors contribut-
ing to the recruitment and retention of the rural pharma-
cist workforce performed by Terry et al., multiple themes 
were identified as enablers or barriers to rural practice 
[10]. Some enablers of rural practice include having a rural 
origin, quality of life associated with living in rural areas, 
rural training experiences during pharmacy school, and a 
desire to return to their hometown [10–12]. Some barriers 
to rural pharmacy practice seen in studies were less access 
to cultural and social activities, personal or professional 
isolation, and lack of privacy [10, 11]. Having a rural ori-
gin has also been observed in the literature for other health 
professions such as physicians and nurses as an important 
factor for predicting rural practice [13–16]. To help over-
come these barriers and take advantage of the enablers, 
the 4-year RPHARM Program aims to: (1) attract students 
from rural backgrounds to consider a rural pharmacy 
career, (2) expose students, including those with non-rural 
backgrounds, to the benefits of rural practice and lifestyle, 
(3) offer clinical, community engaged, and didactic learn-
ing experiences specific to rural environments, and 4) sup-
port students’ preferences to practice in a rural area after 
graduation. The structure of the RPHARM Program is 
designed to provide a rurally minded support system of 
peers, mentors, and dedicated faculty throughout their 
PharmD training that continues after graduation. The pur-
pose of this project is to examine the practice outcomes of 
the RPHARM Program graduates.
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Methods
This research was conducted using descriptive analysis. 
Characteristics were chosen based on available data and 
their relevance to the practice outcomes of RPHARM 
Program graduates. The physical practice location details 
were assessed for 54 of the 61 RPHARM graduates 
between 2014 and 2023. Seven graduates were excluded 
from the analysis for the following reasons: a) one gradu-
ate is practicing, but whose location is unknown, b) two 
graduates practice virtually, and the patient population 
cared for is not geographically linked to their address, c) 
one graduate is not yet practicing, and d) another three 
graduates are completing postgraduate residency train-
ing. This study received IRB approval from the Univer-
sity of Illinois Health Science Campus IRB (reference # 
20160054) in Rockford, IL.

Data on RPHARM Program graduates from 2014–
2023, including year of graduation, hometown ZIP code, 
practice location ZIP code and population, and employer 

information were tracked by the program director. The 
program director collected graduate practice details 
in an on-going fashion using information available on 
social media platforms and various modes of personal 
communication. Hometown ZIP codes were classified 
as rural if the RUCA code was 4.0 or greater using the 
RUCA Version 3.0 data file based on the 2010 census 
[7]. The following definitions of rural were used to clas-
sify practice outcomes: 1) RUCA code of 4.0 or higher 
[7], 2) FORHP-designated rural ZIP code [6], 3) FORHP-
designated rural county [6], 4) Office of Management 
of Budget (OMB) designated non-metropolitan Core 
Based Statistical Areas (CBSA) [17], and 5) population 
less than 50,000 [18]. Further discussion of rural defini-
tions is provided by Long JC et  al. [19] When looking 
at job movement, rural practice was defined as practic-
ing in a location with RUCA code of 4.0 or greater and 
urban practice was defined as practicing in a location 
with RUCA code of less than or equal to 3.0. The four 

Table 1  RPHARM Program Summary

Year & Course Structure Topics Covered Educational Activities

1st Year—One elective course each semester -Population-based
healthcare
-Social determinants of health
-Agricultural hazards
& farm safety
-Community health resources
-Rural mental health
-Community-based
research

-Team building activity
-Field trip to dairy farm to observe hazards, 
simulated grain bin entrapment, and simulated 
tractor rollover
-Population health simulation/game
-Visit to central Illinois community to learn 
about community health resources available
-Interprofessional shadowing of rural pharmacist 
and rural physician
-Panel discussion of rural pharmacy career options 
and patient case scenarios

2nd Year—One elective course each semester -Introduction to community oriented primary 
care (COPC) research process
-Introduction to community health needs 
assessment
-Community-based health education
-Rural healthcare ethics

-Team building activity
-Community health improvement project aimed 
at providing targeted health-related education 
to elementary school students
-Interprofessional simulated patient case
-Visit to northern Illinois community to learn 
about available community health resources
-Shadowing of third rural healthcare professional
-Panel discussion of rural pharmacy career options 
and patient case scenarios

3rd Year—One elective course each semester -Implementation of COPC research process
-Process for completing a full community health 
needs assessment of a rural community

-Initiation of COPC capstone research project
-Selection of rural community for fourth year 
rotation block and for implementation of COPC 
project
-Completion of community health needs assess-
ment for selected rural community
-Obtain IRB approval of community-based 
research project
-Interprofessional simulated patient case
-Panel discussion of rural pharmacy career options 
and patient case scenarios

4th Year—One capstone project course over 2 
semesters

COPC research project implementation 
and analysis

-Three consecutive, 6-week advanced phar-
macy practice experiences (APPE) completed 
in selected rural community
-Implementation of community-based research 
project
-Creation & presentation of research poster
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categories of ‘always rural’, ‘always urban’, ‘rural then 
urban’ and ’urban then rural’ were created to describe 
the graduate’s practice location movement (if any).

Results
The number of graduates per year of the study period 
is shown in Table 2 and includes all 61 RPHARM Pro-
gram graduates. The RPHARM Program graduates var-
ied from 4–12 people per class based on the overall size 
of the Rockford PharmD class and number of students 
interested in rural pharmacy practice. As shown in 
Table 3, about 41% (22/54) of practicing RPHARM grad-
uates were from rural hometowns, as defined by RUCA 
Version 3.0 and two-thirds were female. RPHARM 
graduates mostly work in either a community setting 
(44.4%) or a hospital setting (38.9%). Approximately 
9% worked in a federal government organization (Vet-
erans Administration, Indian Health Service, or Federal 
Bureau of Prisons) and 5.6% worked in a long-term care 

Table 2  RPHARM Program Graduates by Year from 2014–2023 
(n = 61)
Graduation Year Number of RPHARM 

Graduates
Percentage of Total 
RPHARM Graduates 
(%)

2014 6 9.8

2015 9 14.8

2016 3 4.9

2017 4 6.6

2018 6 9.8

2019 9 14.8

2020 4 6.6

2021 12 19.7

2022 4 6.6

2023 4 6.6

Total 61 100

Table 3  Characteristics of the 2014–2023 RPHARM Program Graduates in a Physical Location Practice (n = 54)

a Based on practice location ZIP code using RUCA Version 3.0 based on 2010 Census data
b Based on hometown ZIP code using RUCA Version 3.0 based on 2010 Census data
c VA Veterans Affairs, IHS Indian Health Services, BOP Federal Bureau of Prisons
d Rural and urban defined using RUCA Version 3.0 of work location ZIP code; Rural is defined as RUCA code ≥ 4.0; Urban is defined as RUCA code ≤ 3.0; 56.6% had 
worked in only one job location, 44.4% had worked in 2 or more job locations

Characteristic Total
n (%)

Rural Practicea

n (%)
Urban Practicea

n (%)

Grew up in a rural area based on RUCA Code ≥ 4.0 for hometownb:

  Yes 22 (40.7) 15 (65.2) 7 (22.6)

  No 32 (59.3) 8 (34.8) 24 (77.4)

Gender:

  Female 36 (66.7) 18 (78.3) 18 (58.1)

  Male 18 (33.3) 5 (21.7) 13 (41.9)

Practice type:

  Community (retail or specialty) 24 (44.4) 10 (43.5) 14 (45.2)

  Hospital 21 (38.9) 9 (39.1) 12 (38.7)

  Long term care 3 (5.6) 2 (8.7) 1 (3.2)

  Governmentc – VA, IHS, BOP 5 (9.3) 2 (8.7) 3 (9.7)

  Other 1 (1.9) 0 (0.0) 1 (3.2)

Job movementd:

  Always rural 19 (35.2) 19 (82.6) 0 (0)

  Always urban 26 (48.1) 0 (0) 26 (83.9)

  Rural then urban 5 (9.3) 0 (0) 5 (16.1)

  Urban then rural 4 (7.4) 4 (17.4) 0 (0.0)

Distance from hometown to practice location:

   < 50 miles 31 (57.4) 15 (65.2) 16 (51.6)

  50-100 miles 7 (13.0) 2 (8.7) 5 (16.1)

    > 100 miles 16 (29.6) 6 (26.1) 10 (32.3)

Practice State:

  Illinois 40 (74.1) 19 (82.6) 21 (67.7)

   Not Illinois 14 (25.9) 4 (17.4) 10 (32.3)
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pharmacy. When examining job movement, 35.2% of 
RPHARM graduates have always worked in a rural loca-
tion as defined by RUCA Version 3.0. However, 48.1% 
of RPHARM graduates have always worked in urban 
areas. The remaining graduates had transitioned from 
rural to urban practice locations (9.3%) or from urban to 
rural practice locations (7.4%). About 52% of RPHARM 
graduates have practiced in a rural location at one point 
since graduation. Approximately 57% (31/54) of practic-
ing RPHARM graduates are working in a location < 50 
miles from their hometown, 13% (7/54) are working 50 
to 100 miles from their hometown, and the remaining 
29.6% (16/54) are working more than 100 miles from 
their hometown. Approximately 74% of RPHARM 
graduates are practicing in Illinois. Among RPHARM 
graduates, 57.4% (31/54) were working in towns with a 
population of less than 50,000 people. The mean popu-
lation for the practice location of practicing RPHARM 
graduates was 166,111 people and the median popula-
tion was 35,582 people.

When comparing graduates practicing in a rural loca-
tion versus an urban location, those in a rural practice 
location were more likely to have grown up in a rural 
hometown (62.5%) than those practicing in an urban 
location (22.6%). Gender, practice type, and distance 
from hometown are similar between the two groups. 
When examining job movement, once graduates start 
practice in a rural area they tend to stay in a rural area 
(79.2% always practiced rurally). The same is true for 
graduates that started practice in an urban area (86.7% 
always practiced in an urban location). Graduates prac-
ticing in a rural location were more likely to be living in 
Illinois than those practicing in an urban location (82.6% 
and 66.7%, respectively).

Since there is no universally agreed upon method to 
measure practice outcomes for rural pharmacy pro-
grams and because the practice outcomes are impacted 
by how ‘rural’ is defined, multiple definitions were 
included for ease of comparison across rural pharmacy 
programs, as shown in Table  4. The rural practice out-
comes for the RPHARM Program graduates are 42.6% 
using RUCA code of 4.0 or more, 44.4% using FORHP 

rural ZIP code, 44.4% using FORHP rural county, 33.3% 
using Core Based Statistical Areas (CBSAs) designated as 
non-metro, and 57.4% using practice location population 
of less than 50,000 people. Supplemental analysis (not 
shown) based on RUCA code of hometown and RUCA 
code of practice location indicate that 68.2% of graduates 
with a rural hometown (n = 22) are practicing in a rural 
location and 31.8% are practicing in an urban location. 
Additionally, 78.1% of graduates with an urban home-
town (n = 32) are practicing in an urban location and 
21.9% are practicing in a rural location.

Conclusions
Overall, these results indicate the structure and content 
of the RPHARM Program is making meaningful con-
tributions to increasing the rural pharmacy workforce. 
Given the documented impact of having a rural back-
ground on selecting a practice location, it is rewarding 
that 33.3–57.4% of RPHARM graduates are practic-
ing in rural locations (from Table  4) even though only 
40.7% have a rural hometown (from Table 3). A signifi-
cant portion (35.2%) of RPHARM graduates have always 
practiced in a rural location and 7.4% changed from an 
initial urban practice location to a rural practice loca-
tion. A factor that may be influencing graduates to 
choose a rural practice location is the greater job satis-
faction among pharmacists working in non-chain, inde-
pendent pharmacies, which are more prevalent in rural 
areas, compared to large chain pharmacies [3, 20, 21]. 
Another indicator of RPHARM Program success and 
impact is found in the supplemental analysis that com-
pares rurality of hometown to rurality of practice loca-
tion. Just over 68% of graduates with a rural hometown 
currently practice in a rural location and 21.9% of the 
RPHARM Program graduates with an urban home-
town are practicing in a rural location. For comparison, 
the most recent published results for the University of 
Illinois College of Medicine Rockford Rural Medical 
Education (RMED) Program show that 56.3% of gradu-
ates from 1997–2007 were practicing in a rural location 
defined as RUCA 4.0 or higher using RUCA Version 
2.0 [22]. Since having the intention to practice rural 

Table 4  Practice Outcomes for 2014–2023 RPHARM Program Graduates in a Physical Practice Location by Rural Definition (n = 54)

a ZIP code using RUCA Version 3.0 based on 2010 Census data; RUCA code ≥ 4.0 is considered rural
b FORHP designation based on 2020 Census data
c Based on 2020 Census data; CBSA is considered rural if it is identified as Non-Metropolitan (Micropolitan and Noncore)
d Mean population was 166,111 and median population was 35,582

Rural Status ZIP Code RUCA 
codea (%)

FORHP ZIP Code 
Designationb (%)

FORHP County 
Designationb (%)

Core Based Statistical 
Areas (CBSA)c (%)

Practice Location 
Population < 50,000d (%)

Rural 42.6 44.4 44.4 33.3 57.4

Not Rural 57.4 55.6 55.6 66.7 42.6
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pharmacy was the focus of RPHARM student enroll-
ment as opposed to rural hometown being the focus of 
RMED student enrollment, this may help explain the 
difference between rural practice location rates based 
on RUCA Codes for RPHARM graduates compared to 
RMED graduates (42.6% vs. 56.3%, respectively). Our 
results are consistent with other literature that shows 
having a rural background is a strong enabler of rural 
pharmacy practice. [10–12]

About 57% of graduates are practicing within 50 miles 
of their hometown and 13% are practicing 50–100 miles 
from their hometown. Fifty miles is about an hour-long 
drive and 100 miles is about a 2-h drive. Both of which 
seem to be acceptable distances for ‘being near family’. 
This suggests that the ‘grow your own’ approach of train-
ing students from rural communities in rural healthcare 
settings helps facilitate rural practice outcomes [23]. 
These results suggest a high likelihood that graduates will 
practice pharmacy near their hometown, regardless of its 
rurality. Therefore, it is important to take this into account 
during the recruitment of students into rural pharmacy 
training programs. Based on faculty observations, other 
possible explanations for the pattern of RPHARM gradu-
ates returning to practice relatively close to their home-
town are a) spending 18 weeks completing the APPEs in 
or near their hometown working as a health professional 
may further strengthen their intent to practice rurally, 
b) the extended period of time spent in rural APPEs can 
lead to new or strengthened relationships with potential 
employers which can results in job offers, and c) some 
graduates like the area near their hometown for vari-
ous reasons (i.e. climate, surroundings, culture, etc.) and 
being near family. Although having a rural background 
and rural training experience are predictors of rural prac-
tice outcomes, these factors can be offset by other vari-
ables, such as urban spousal employment opportunities, 
the urban background of spouses, and availability of rural 
pharmacy positions relative to graduation.

With the continued aging of the rural pharmacy work-
force, there will continue to be a need for pharmacists 
with training on how to meet the healthcare needs of 
rural communities. Until recently, there has been a lack 
of awareness of and communication among faculty and 
pharmacists involved in teaching didactic and experien-
tial rural pharmacy content. As with many ‘rural things’, 
a grassroots effort to identify and collaborate with others 
teaching rural pharmacy has begun. The newly developed 
Rural Pharmacy Consortium, whose members are in 
states with substantial rural populations, will be a mecha-
nism for sharing educational content, real-life rural phar-
macy practice perspectives, and programmatic successes 
and challenges [24]. Initially, two or three rural programs 
collaborated on small educational events, presentations, 

or exchanged insights into the development of curricular 
components. It has recently grown to include planned 
efforts to share experiences and knowledge at a national 
level across multiple organizations.

Limitations of this study include that these findings 
are from one rural pharmacy program over a ten-year 
period in one state with a relatively low number of 
graduates thus far. The results cannot be generalized to 
other rural pharmacy programs in the United States. A 
more formal survey for capturing RPHARM Program 
graduate practice information may be helpful in addi-
tion to the informal, on-going collection of practice 
details currently used. An additional limitation  of this 
study is the lack of information available for comparing 
RPHARM Program practice outcomes to rural practice 
outcomes for other pharmacy programs, both those 
with and without rural pharmacy content.

Due to the cost of developing rural pharmacy con-
tent within PharmD curricula, all programs with extra 
rural pharmacy content are encouraged to track their 
graduates’ practice locations and work activities using a 
formalized process to identify the impact of rural phar-
macy training on the rural health workforce.

Future research will continue to track the practice 
details of RPHARM graduates and examine the reten-
tion rates of RPHARM graduates at their initial prac-
tice locations. An examination of the barriers and 
facilitators to choosing a rural pharmacy practice loca-
tion would be useful in developing rural pharmacy cur-
ricula. A survey of rural pharmacy program graduates 
to determine which curricular content is most useful 
and what content should be added could be insightful 
as rural pharmacy programs continue to develop.

Abbreviations
CBSA	� Core Based Statistical Area
COP	� College of Pharmacy
COPC	� Community Oriented Primary Care
FORHP	� Federal Office of Rural Health Policy
IDFPR	� Illinois Department of Financial and Professional Regulation
PharmD	� Doctor of Pharmacy
RMED	� Rural Medical Education
RPHARM	� Rural Pharmacy Education
RUCA​	� Rural-Urban Commuting Area
RUPRI	� Rural Policy Research Institute
UIC	� University of Illinois Chicago

Acknowledgements
The authors would like to acknowledge Diane Potts, MA, MSEd, Vicki 
Weidenbacher-Hoper, MSW, and Megan Undeberg, PharmD, BCACP for their 
assistance with final editing of the manuscript.

Authors’ contributions
HO and MM made substantial contributions to study conception and design, 
data acquisition, interpretation of data, drafting of the background, results, 
and conclusions sections, revised critically, reviewed all drafts.  MM analyzed 
all data and prepared summary results.  AS and KR critically reviewed the final 
draft manuscript.  All authors read and approved the final version and agreed 
to be accountable for the integrity of the work.



Page 7 of 7Olson et al. BMC Medical Education          (2024) 24:909 	

Authors’ information
Dr. Olson (corresponding author) is Director of the Rural Pharmacy Education 
Program and clinical assistant professor of pharmacy practice at the University 
of Illinois Chicago College of Pharmacy, Rockford campus.
Dr. Schriever is Director of experiential education and clinical assistant 
professor of pharmacy practice at the University of Illinois Chicago College of 
Pharmacy, Rockford campus.
Dr. Rynn is Clinical Professor of pharmacy practice and Vice Dean of the Uni-
versity of Illinois Chicago College of Pharmacy, Rockford campus.
Dr. MacDowell previously had a joint appointment as Associate Director of 
the rural pharmacy program and faculty affiliate in the University of Illinois 
Chicago College of Pharmacy. He is now a Research Professor Emeritus in 
the Department of Family and Community Medicine at University of Illinois 
Rockford College of Medicine.

Funding
None.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
This study protocol, including waived informed consent, was reviewed and 
approved by the University of Illinois College of Medicine at Rockford Institu-
tional Review Board and was determined to meet the criteria for exemption 
as defined in the U.S. Department of Health and Human Services Regulations 
for the Protection of Human Subjects 45 CFR 46.104 (d) (Reference number: 
20160054).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 University of Illinois Chicago College of Pharmacy, 1601 Parkview Avenue, 
Rockford, IL 61107, USA. 2 University of Illinois College of Medicine Rockford, 
1601 Parkview Avenue, Rockford, IL 61107, USA. 

Received: 10 April 2024   Accepted: 12 August 2024

References
	1.	 Nguyen A, van Meijgaard J, Kim S and Marsh T. Mapping Healthcare 

Deserts: 80% of the Country Lacks Adequate Access to Healthcare. 
GoodRx. 2021. https://​www.​goodrx.​com/​healt​hcare-​access/​resea​rch/​
healt​hcare-​deser​ts-​80-​perce​nt-​of-​count​ry-​lacks-​adequ​ate-​healt​hcare-​
access In addition, an independent analysis conducted by one of the 
authors (MM) of data extracted from National Council for Prescription 
Drug Programs, Inc. (NCPDP); January 2021 – December 2021, dataQ® 
Pharmacy Database v3.1.

	2.	 Bissonnette S, Goeres LM, Lee DS. Pharmacy density in rural and urban 
communities in the state of Oregon and the association with hospital 
readmission rates. J Am Pharm Assoc (2003). 2016;56(5):533–7. https://​
doi.​org/​10.​1016/j.​japh.​2016.​05.​008. Epub 2016 Aug 2.

	3.	 Lazaro E, et al. Update on Rural Independently Owned Pharmacy 
Closures in the United States, 2003–2021. Rural Policy Brief; 2022, https://​
rupri.​public-​health.​uiowa.​edu/​publi​catio​ns/​polic​ybrie​fs/​2022/​Indep​
endent%​20Pha​rmacy%​20Clo​sures.​pdf. Accessed 20 Feb 2024.

	4.	 “Pharmacy Demand Report (PDR).” AACP, Pharmacy Workforce Center, 
2023, https://​www.​aacp.​org/​artic​le/​pharm​acy-​demand-​report-​pdr. 
Accessed 15 Dec 2023

	5.	 Soliman SR, MacDowell M, Schriever AE, Glasser M. Schoen MD. An inter-
professional rural health education program. United States. Am J Pharm 
Educ. 2012:199- https://​doi.​org/​10.​5688/​ajpe7​610199

	6.	 “Federal Office of Rural Health Policy (FORHP) Data Files.” HRSA. 2022, 
https://​www.​hrsa.​gov/​rural-​health/​about-​us/​what-​is-​rural/​data-​files. 
Accessed 15 Dec 2023.

	7.	 “Rural-Urban Commuting Area Codes.” USDA ERS; 2020, https://​www.​
ers.​usda.​gov/​data-​produ​cts/​rural-​urban-​commu​ting-​area-​codes.​aspx. 
Accessed 15 Dec 2023.

	8.	 Doucette, William R., et al. “2019 National Pharmacist Workforce Study 
Final Report.” AACP, Pharmacy Workforce Center, Inc., 2020, https://​www.​
aacp.​org/​sites/​defau​lt/​files/​2020-​03/​2019_​NPWS_​Final_​Report.​pdf. 
Accessed 19 Mar 2024.

	9.	 “Nation’s Urban and Rural Populations Shift Following 2020 Census.” 
Census Bureau; 2022, https://​www.​census.​gov/​newsr​oom/​press-​relea​ses/​
2022/​urban-​rural-​popul​ations.​html. Accessed 19 Mar 2024.

	10.	 Terry D, Phan H, Peck B, et al. Factors contributing to the recruitment and 
retention of rural pharmacist workforce: a systematic review. BMC Health 
Serv Res. 2021;21:1052. https://​doi.​org/​10.​1186/​s12913-​021-​07072-1.

	11	 Obamiro KO, Tesfaye WH, Barnett T. Strategies to increase the pharmacist 
workforce in rural and remote Australia: a scoping review. Rural Remote 
Health. 2020;20:5741. https://​doi.​org/​10.​22605/​RRH57​41.

	12.	 Taylor SM, Lindsay D, Glass BD. Rural pharmacy workforce: Influence 
of curriculum and clinical placement on pharmacists’ choice of rural 
practice. Aust J Rural Health. 2019;27(2):132–8. https://​doi.​org/​10.​1111/​
ajr.​12490. Erratum.In:AustJRuralHealth.2019Oct;27(5):469.

	13.	 Bounsanga J, Lipsky MS, Hon ES, Licari FW, Ruttinger C, Salt A, Hung 
M. Using machine learning to identify factors associated with practice 
location of the healthcare workforce. Rural Remote Health. 2022;22:7050. 
https://​doi.​org/​10.​22605/​RRH70​50.

	14.	 Goodfellow A, Ulloa JG, Dowling PT, Talamantes E, Chheda S, Bone C, 
Moreno G. Predictors of primary care physician practice location in 
underserved urban or rural areas in the united states: a systematic litera-
ture review. Acad Med. 2016;91(9):1313–21. https://​doi.​org/​10.​1097/​ACM.​
00000​00000​001203.

	15.	 Longenecker RL, Andrilla CHA, Jopson AD, Evans DV, Schmitz D, Larson 
EH, Patterson DG. Pipelines to pathways: medical school commitment to 
producing a rural workforce. J Rural Health. 2021;37(4):723–33. https://​
doi.​org/​10.​1111/​jrh.​12542. Epub 2020 Nov 26.

	16.	 Rabinowitz HK, Motley RJ, Markham FW Jr, Love GA. Lessons Learned as 
Thomas Jefferson University’s Rural Physician Shortage Area Program 
(PSAP) Approaches the Half-Century Mark. Acad Med. 2022;97(9):1264–7. 
https://​doi.​org/​10.​1097/​ACM.​00000​00000​004710. Epub 2022 Apr 19.

	17.	 “Am I Rural? Tool.” Rural Health Information Hub, https://​www.​rural​healt​
hinfo.​org/​am-i-​rural. Accessed 15 Dec 2023.

	18.	 “City and Town Population Totals: 2020-2022.” Census Bureau; 2023, 
https://​www.​census.​gov/​data/​tables/​time-​series/​demo/​popest/​2020s-​
total-​cities-​and-​towns.​html. Accessed 15 Dec 2023.

	19.	 Long JC, Delamater PL, Holmes GM. Which Definition of Rurality Should I 
Use?: The relative performance of 8 federal rural definitions in identifying 
rural-urban disparities. Med Care. 2021;59(Suppl 5):S413–9.

	20.	 Berenbrok LA, Tang S, Gabriel N, et al. Access to community pharmacies: 
a nationwide geographic information systems cross-sectional analysis. 
J Am Pharm Assoc (2003). 2022;62(6):1816–18222. https://​doi.​org/​10.​
1016/j.​japh.​2022.​07.

	21.	 “2022 National Pharmacist Workforce Study.” AACP; 2023, https://​www.​
aacp.​org/​sites/​defau​lt/​files/​2023-​08/​2022-​npws-​execu​tive-​summa​ry.​pdf. 
Accessed 15 Dec 2023.

	22.	 MacDowell M, Glasser M, Hunsaker M. A decade of rural physician 
workforce outcomes for the Rockford Rural Medical Education (RMED) 
Program, University of Illinois. Acad Med. 2013;88(12):1941–7. https://​doi.​
org/​10.​1097/​ACM.​00000​00000​000031.

	23.	 Rural Health Information Hub, 2023. Education and Training of the Rural 
Healthcare Workforce [online]. Rural Health Information Hub. Available at: 
https://​www.​rural​healt​hinfo.​org/​topics/​workf​orce-​educa​tion-​and-​train​
ing [Accessed 29 May 2024]

	24.	 “About Us – Rural Pharmacy Consortium.” Rural Pharmacy Consortium; 
2023, https://​www.​rural​pharm​acyco​nsort​ium.​org/​about-​us/. Accessed 15 
Dec 2023.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.goodrx.com/healthcare-access/research/healthcare-deserts-80-percent-of-country-lacks-adequate-healthcare-access
https://www.goodrx.com/healthcare-access/research/healthcare-deserts-80-percent-of-country-lacks-adequate-healthcare-access
https://www.goodrx.com/healthcare-access/research/healthcare-deserts-80-percent-of-country-lacks-adequate-healthcare-access
https://doi.org/10.1016/j.japh.2016.05.008
https://doi.org/10.1016/j.japh.2016.05.008
https://rupri.public-health.uiowa.edu/publications/policybriefs/2022/Independent%20Pharmacy%20Closures.pdf
https://rupri.public-health.uiowa.edu/publications/policybriefs/2022/Independent%20Pharmacy%20Closures.pdf
https://rupri.public-health.uiowa.edu/publications/policybriefs/2022/Independent%20Pharmacy%20Closures.pdf
https://www.aacp.org/article/pharmacy-demand-report-pdr
https://doi.org/10.5688/ajpe7610199
https://www.hrsa.gov/rural-health/about-us/what-is-rural/data-files
https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes.aspx
https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes.aspx
https://www.aacp.org/sites/default/files/2020-03/2019_NPWS_Final_Report.pdf
https://www.aacp.org/sites/default/files/2020-03/2019_NPWS_Final_Report.pdf
https://www.census.gov/newsroom/press-releases/2022/urban-rural-populations.html
https://www.census.gov/newsroom/press-releases/2022/urban-rural-populations.html
https://doi.org/10.1186/s12913-021-07072-1
https://doi.org/10.22605/RRH5741
https://doi.org/10.1111/ajr.12490
https://doi.org/10.1111/ajr.12490
https://doi.org/10.22605/RRH7050
https://doi.org/10.1097/ACM.0000000000001203
https://doi.org/10.1097/ACM.0000000000001203
https://doi.org/10.1111/jrh.12542
https://doi.org/10.1111/jrh.12542
https://doi.org/10.1097/ACM.0000000000004710
https://www.ruralhealthinfo.org/am-i-rural
https://www.ruralhealthinfo.org/am-i-rural
https://www.census.gov/data/tables/time-series/demo/popest/2020s-total-cities-and-towns.html
https://www.census.gov/data/tables/time-series/demo/popest/2020s-total-cities-and-towns.html
https://doi.org/10.1016/j.japh.2022.07
https://doi.org/10.1016/j.japh.2022.07
https://www.aacp.org/sites/default/files/2023-08/2022-npws-executive-summary.pdf
https://www.aacp.org/sites/default/files/2023-08/2022-npws-executive-summary.pdf
https://doi.org/10.1097/ACM.0000000000000031
https://doi.org/10.1097/ACM.0000000000000031
https://www.ruralhealthinfo.org/topics/workforce-education-and-training
https://www.ruralhealthinfo.org/topics/workforce-education-and-training
https://www.ruralpharmacyconsortium.org/about-us/

	Practice outcomes for the first decade of Rural Pharmacy Education (RPHARM) Program graduates
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Results
	Conclusions
	Acknowledgements
	References


