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Abstract: Background: Understanding the factors that influence the market entry, exit, and stabil-
ity of community pharmacies (i.e., market dynamics) is important for stakeholders ranging from
patients to health policymakers and small business owners to large corporate institutions. The pur-
pose of this article is to provide an update to a 15-year ecological comparison for the market dynam-
ics of Minnesota community pharmacies from 2002 to 2017 [1]. Objectives: The first objective was
to update the 15-year study [1] by describing the market dynamics of community pharmacies for
each county in the state of Minnesota every five years over a 20-year period (i.e., 2002-2022). The
second objective was to update the 15-year study by describing the number and proportion of com-
munity pharmacies for each county in the state of Minnesota every five years over a 20-year period
(i.e., 2002-2022) by (1) ‘Business Organization Structure’” and (2) ‘Pharmacy Type.” The third and
fourth objectives were new for the 2022 study. In response to evolutionary trends in the pharmacy
market, objective three described the number of Minnesota licensed pharmacies located in-state and
out-of-state between 2002 and 2022. Objective four described the primary type of service provided
by licensed pharmacies categorized as out-of-state in 2002 and in 2022. Methods: Data were ob-
tained from the Minnesota Board of Pharmacy, US Census Bureau, and Minnesota State Demo-
graphic Center for 2002, 2007, 2012, 2017, and 2022. Descriptive statistics were used to tabulate and
summarize the findings and test associations between study variables. Results: Over the 20-year
study period, the total number of community pharmacies in Minnesota remained steady. Findings
for 2022 were similar to those for 2017 regarding the effects of population density and metropolitan
designation on the market dynamics of community pharmacies and regarding the organizational
structures and types of pharmacies. The findings revealed significant growth in the number of pro-
portion of pharmacies licensed in Minnesota that were located out-of-state. In 2002, there were 283
of these pharmacies (19% of the total). By 2022, this grew to 960 (46% of the total). Over that 20-year
period, the number of mail order and medical supply service pharmacies rose from 196 to 413. The
number of specialty pharmacy distributors rose from 37 to 230 and the number of compounding
pharmacies rose from 33 to 202. Discussion: The findings confirmed the shift over the past 20 years
from traditional retail convenience models to healthcare access models based on population health
metrics. National scalability was another detected shift in order to have profitable margins for some
services and was feasible due to advances in technologies. Conclusion: The findings showed that
community pharmacy distribution in Minnesota’s 87 counties shifted between 2002 and 2022 from
traditional retail convenience models to healthcare access models based on population health met-
rics and to nationally scalable models based on economic pressures. This signals the need for not
only new approaches for tracking community pharmacy market dynamics but also adjustments by
community pharmacies to remain relevant in a new environment of patient care services.

Keywords: Independent; Chain; Community pharmacy; Market dynamics; Trends; Access; Popula-
tion Health; Minnesota
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Introduction
1.1. Background

The purpose of this article is to provide an update to a 15-year ecological comparison
for the market dynamics of Minnesota community pharmacies from 2002 to 2017 [1]. The
goal for that comparison was to describe the factors that influence the market entry, exit,
stability of community pharmacies using environmental attributes drawn from organiza-
tional behavior theory [2,3]. Previous findings showed that factors beyond traditional pre-
dictors (such as locational convenience) had emerged as being relevant for understanding
community pharmacy market dynamics [1]. Community pharmacies are frequently being
organized by their capacity to serve as healthcare access points that provide patient care
and public health services like medication management services, immunizations, opioid
rescue drugs, reproductive health access, drug disposal, health screening, and specialty
services [1]. In a recent review by Shcherbakova and Desselle [4], six evolutionary trends
in pharmacy were identified for the decade of the 2020s:

e  Shift from traditional to specialty drug products

e  Growth in pharmacist’s involvement in reimbursed disease management services
e  Automation of pharmacy and gradual extinction of traditional dispensing roles

e  Transformation of pharmacies into healthy living centers

e  Continuing growth of the digital health enterprise

e  Rise of analytical pharmacy to test each batch of dispensed medication

In addition to these emergent trends, community pharmacy practice also responded
to the COVID-19 pandemic since our last report by providing testing, parenteral antibod-
ies, vaccinations, antiviral therapies, and inpatient care [5]. Thus, there was a need to up-
date our findings using 2022 data in order to monitor the market dynamics of community
pharmacies over time.

1.2. Objectives

The first objective of this study was to update the 15-year study [1] by describing the
market dynamics of community pharmacies for each county in the state of Minnesota
every five years over a 20-year period (i.e., 2002-2022). Methods for this objective were
guided by previous work which associated county (a) population density and (b) metro-
politan designation with the change in the number of ‘All community pharmacies,” “Chain
community pharmacies,” and ‘Independent community pharmacies’ [1-3].

The second objective was to update the 15-year study by describing the number and
proportion of community pharmacies for each county in the state of Minnesota every five
years over a 20-year period (i.e., 2002-2022) by (1) ‘Business Organization Structure” and
(2) 'Pharmacy Type.” These two variables reflect varying approaches to generating reve-
nue and providing health services by community pharmacies in response to environmen-
tal factors (i.e., market dynamics) [1-3].

The third and fourth objectives were new for the 2022 study. In response to evolu-
tionary trends in the pharmacy market [1,4], objective three described the number of Min-
nesota licensed pharmacies located in-state and out-of-state between 2002 and 2022. Ob-
jective four described the primary type of service provided by licensed pharmacies cate-
gorized as out-of-state in 2002 and in 2022. These objectives are new approaches for track-
ing adjustments by community pharmacies to remain relevant in a new environment of
patient care services. The inclusion of Minnesota-licensed pharmacies that are located out-
of-state acknowledges the expansion of services provided at the patient's home, from a
remote provider, with nationally-scaled service models [6,7].

Methods
2.1. Data Sources

Publicly available data for the names and addresses of pharmacies that were licensed
in Minnesota was obtained from the Minnesota Board of Pharmacy for 2002, 2007, 2012,
2017, and 2022 [8]. Population density and metropolitan designation information for each
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county were obtained from the US Census Bureau and Minnesota State Demographic
Center [9,10].

2.2. Data Analysis

Each pharmacy in Minnesota was categorized from state licensing board records by
their location (i.e., county), ‘Business Organization Structure,” and ‘Pharmacy Type.” De-
tailed descriptions for these variables are in our prior report [1] and are included in Ap-
pendix A for this paper.

For the new study objectives (3 and 4), each out-of-state pharmacy in the years 2002
(n = 283) and 2022 (n = 960) was categorized by (a) Walk-In Pharmacy and (b) Primary
Service. “Walk-In Pharmacy’ was operationally defined as a community pharmacy that
provides general prescription medication dispensing services to any person who physi-
cally “walks in” with a valid prescription. The facility’s primary function is to store, pre-
pare and legally dispense prescription drugs under the professional supervision of a li-
censed pharmacist. It meets any licensing or certification standards set forth by the juris-
diction where it is located. It was coded as “Yes’ or ‘No’'.

‘Primary Service” was operationally defined as the primary service function offered
to Minnesota residents as described in publicly available records. Five codes were used:

1. Mail-order and medical supply service (use of common carriers to deliver goods)

2. Specialty pharmacy distributor (low volume/high cost/specialized delivery or ad-
ministration)

3. Compounding pharmacy (combining/mixing/altering ingredients tailored to an in-
dividual)

4. Medication management support services (to achieve planned, therapeutic out-
comes)

5. Specialized packaging services (customized packs/devices for improving ac-
cess/adherence)

Each out-of-state pharmacy in 2002 and in 2022 was coded for the ‘Walk-In Phar-
macy’ and ‘Primary Service’ variables using an “online virtual visit” approach. These vis-
its were accomplished by visiting the pharmacy’s website, social media, advertising, cus-
tomer portals, client portals, maps, news coverage, and publicly available government
agency records. Two authors (J.C.S. and S.L.) independently coded 20 pharmacies to as-
sess inter-judge reliability using the Perrault and Leigh reliability index (I): I = {[(F/N) —
(1/k)] [k/(k = 1)]} *, where F = the observed frequency of agreement between judges, N =
the total number of judgments, and k = the number of categories [11]. The Interjudge reli-
ability scores were 0.95 and 0.94 for ‘Walk-In Pharmacy’ and ‘Primary Service’, respec-
tively. In light of a reliability score well above the recommended level of 0.90 [11], coding
was completed by one researcher (J.C.S.).

Descriptive statistics were used for tabulating and summarizing the findings for the
years 2002, 2007, 2012, 2017, and 2022. Statistical associations between independent and
dependent variables were described using Pearson Chi-square analysis. A p-value of less
than 0.05 was the significance threshold used for each test and was computed using IBM
SPSS version 27.0. Likelihood-ratio and Fisher’s exact tests confirmed that all study com-
parisons were stable, with none altering the interpretation of significance.

Results

Findings for objectives 1 and 2 build upon our previous article [1] and updates are in
Appendix B. The first study objective was to describe the market dynamics of community
pharmacies for each county in the state of Minnesota every five years over a 20-year period
(i.e., 2002-2022). Maps A through E show that every county in Minnesota had at least one
community pharmacy for all of the data collection years. Over the 20-year study period,
the total number of community pharmacies in Minnesota remained steady (from 996 in
2002 to 1039 in 2022; 4% increase) even though the population changed from 5,018,935 in
2022 to 5,717,184 in 2022 (14% increase). Tables A1-A9 and Figures A1-A6 update our pre-
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vious article [1] that tracks changes in each county’s (a) population density and (b) metro-
politan designation with the change in the number of ‘All community pharmacies,” ‘Chain
community pharmacies,” and ‘Independent community pharmacies.” The second objective
was to describe the number and proportion of community pharmacies for each county in
the state of Minnesota every five years over a 20-year period from 2002 through 2022 by
(1) “Business Organization Structure” and (2) ‘Pharmacy Type.” In Appendix B, Table A10
and Figures A7-A9 update our previous article [1].

The inclusion of the 2022 data in our earlier report [1] confirmed that community
pharmacy distribution in Minnesota’s 87 counties shifted from traditional retail conven-
ience models to healthcare access models based on population health needs. In addition,
new forces are shaping pharmacy such as specialty drugs, automation, digital health, an-
alytical testing [4], pharmacogenomics, smart home technology, real-time patient moni-
toring devices, and nationally-scaled service models [6,7]. This signals the need for new
approaches for tracking community pharmacy dynamics and leads us to the findings for
study objectives 3 and 4.

Objective 3 described the number of Minnesota licensed pharmacies located in-state
and out-of-state between 2002 and 2022. Table 1 shows that 283 licensed pharmacies in
Minnesota during 2002 were located out-of-state and accounted for 19% of the 1,454 phar-
macies in total. By 2022, there were 960 licensed Minnesota pharmacies that were located
out-of-state, accounting for 46% of the total (2,089 pharmacies).

Table 1. Number (%) of Minnesota Licensed Pharmacies Located In-State and Out-of-State (2002 —

2022).
2002 2007 2012 2017 2022
In-State 1171 (81%) 1263 (76%) 1253 (69%) 1262 (62%) 1129 (54%)
Out-of-State 283 (19%) 395(24%) 557 (31%) 881 (41%) 960 (46%)
Total 1454 (100%) 1658 (100%) 1810 (100%) 2143 (100%) 2089 (100%)

Objective 4 described the number and proportion of the types of services provide
by Minnesota pharmacies that were located out-of-state in 2002 and 2022. In those 20
years, Table 2 shows that the number of mail-order and medical supply service pharma-
cies rose from 196 to 413. The number of specialty pharmacy distributors rose from 37 to
230 and the number of compounding pharmacies rose from 33 to 202.

Table 2. Primary Service Provided by Minnesota Licensed Pharmacies (n, % of total). that are
Located Out-of-State (n =283 in 2002 and n = 960 in 2022)

2002 2022
Mail-order and medical supply service 196 (69%) 413 (43%)
Specialty pharmacy distributor 37 (13%) 230 (24%)
Compounding pharmacy 33 (12%) 202 (21%)
Medication management support services 17 (6%) 96 (10%)
Specialized packaging services 0 (0%) 19 (2%)
Total 283 (100%) 960 (100%)

In both 2002 and 2022, 20% of the total were considered ‘“Walk-In" Pharmacies.
‘Primary Service” was operationally defined as the primary service function offered to
Minnesota residents as described in publicly available records.

Discussion
4.1. Update for the Market Dynamics of Minnesota Community Pharmacies

Findings from this study provided an update to our previously published ecological
comparison for the market dynamics of Minnesota pharmacies [1] and confirmed the shift
over the past 20 years from traditional retail convenience models to healthcare access
models based on population health needs. Traditional models aimed to maximize the sale
of products to customers with inventory generating revenue and success measured by the
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number of prescriptions dispensed and other products sold [12]. The new healthcare ac-
cess models strive to connect service providers and patients, with service provision creat-
ing revenue [12]. Success is now achieved by attainment of population health outcomes
[12]. We propose that pharmacies are becoming less reliant on space that is organized to
display and sell products and are organizing their work systems and processes for pa-
tients to receive services [1,13,14].

4.2. The Emergence of Nationally-Scaled Service Models

For 2022, we added study objectives 3 and 4 in order to learn about the market dy-
namics of pharmacies licensed in Minnesota, but located outside of the state. Over the past
20 years, the proportion of Minnesota licensed pharmacies that were located out-of-state
rose from 19% in 2002 to almost half (46%) in 2022. The services provided appear to need
national scalability in order to have profitable margins. Examples include mail order/vir-
tual pharmacy services, specialty drugs, compounded medications, medication manage-
ment support, and tailored packaging services. Furthermore, we propose that national
scalability is feasible through advances in communications, automation, internet technol-
ogy, smart home technology, remote monitoring, digital health, machine learning and ar-
tificial intelligence algorithms. A survey conducted in 2022 revealed that over 70% of
healthcare consumers are open to having medications prescribed by a specially-trained
pharmacist instead of a physician, are willing to provide blood samples for genomic test-
ing, and would prefer to have medication sent directly to their homes [15]. Businesses that
are developing nationally scaled service models seem to be taking advantage of these
trends.

4.3. Recommendations for Future Research

The findings raise questions for future inquiry. What do these findings mean for ex-
isting pharmacies and their current business models? What scope of practice changes are
needed that relate to provider status, collaborative practice agreements, and pharmacist
prescribing? What changes are needed to patient confidentiality laws? Do the new market
dynamics create internet, technology or access deserts for some populations? Are current
state-level regulations of pharmacies sufficient for consumer protection in light of the new
market trends? Are healthcare access models that are based on population health metrics
and the development of nationally-scalable models that are in reaction to economic pres-
sures creating good models of care for individual patients? Can health care providers meet
the expectations of these new models without suffering burnout?

4.4. Study limitations

The findings of this study should be interpreted within the limitations of the project.
First, analyses were performed for only one state (Minnesota) and might not apply to
other states. Second, only licensed pharmacies were considered, rather than all locations
where patient care services are provided such as managed care organizations, medical
centers, hospitals, community centers, and dental clinics. Finally, there may be other char-
acteristics pertaining to pharmacy organizations and the populations they serve which
can explain the market dynamics in this study.

Conclusions

The findings showed that community pharmacy distribution in Minnesota’s 87 coun-
ties shifted between 2002 and 2022 from traditional retail convenience models to
healthcare access models based on population health metrics and to nationally scalable
models based on economic pressures. This signals the need for not only new approaches
for tracking community pharmacy market dynamics but also adjustments by community
pharmacies to remain relevant in a new environment of patient care services.
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Appendix A
OPERATIONAL DEFINITIONS FOR VARIABLES

USED IN THE 2002-2017 STUDY [1]

Study Objective 1: Update the 15-year study [1] by describing the market dynamics
of community pharmacies for each county in the state of Minnesota every five years over
a 20-year period (i.e., 2002-2022).

Dependent Variables

Changes in frequency for three dependent variables were used to fulfill study objec-
tive 1: ‘All Community Pharmacies,” ‘Independent community pharmacies,” and ‘Chain
community pharmacies.” There were operationally defined as:

e All community pharmacies: Per the state of Minnesota, an “established place(s) in
which prescriptions, drugs, medicines, chemicals, and poisons are prepared, com-
pounded, dispensed, vended, distributed, or sold to or for the use of non-hospital-
ized patients and from which related pharmaceutical care services are provided.”

¢ Independent community pharmacies: A community pharmacy owned as a single en-
tity or as part of an organization comprising of 10 or fewer community pharmacies.

e  Chain community pharmacies: Any community pharmacy owned as part of an or-
ganization comprising of more than 10 community pharmacies.

Frequency changes for each dependent variable were totalled and tracked for each
Minnesota county in 2002, 2007, 2012, 2017, and 2022. Each of these variables was coded
as: -1 if the county lost pharmacies, 0 if the number of pharmacies in county stayed the
same, and 1 if the county gained pharmacies.

Independent Variables

‘Change in Population Density” was defined as the change in person per square mile
in each county for every five years from 2002-2022. This variable was coded as: -1 = neg-
ative change, 0 = change was from 0 to 5 people per square mile, and 1 = change was
greater than 5 people per square mile. This variable represented the change in popula-
tion for each county in a standardized unit of measurement. Metropolitan designation
was defined by the US Census Bureau (core urban area of 50,000 or more population)
wherein counties were coded as 0 = non-metro area and 1 = metro area.

Study Objective 2: Update the 15-year study by describing the number and propor-
tion of community pharmacies for each county in the state of Minnesota every five years
over a 20-year period (i.e.,, 2002-2022) by (1) ‘Business Organization Structure’ and (2)
‘Pharmacy Type.

Variables

Two variables were used to study the second objective: (1) ‘Business Organization
Structure’ and (2) ‘Pharmacy Type.” ‘Business Organization Structure’ related to the
number of pharmacies under common ownership and the size of the organization’s geo-
graphic markets. It was operationally defined as:
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Single entity: A business organization comprised of one pharmacy in a local market
that would be classified under ‘Independent community pharmacies’ for objective 1.
Small chain: A business organization comprised of 2-10 community pharmacies un-
der common ownership (typically located in a local market) that would be classified
under ‘Independent community pharmacies’ for objective 1.

State/regional chain: A business organization comprised of greater than 10 commu-
nity pharmacies under common ownership; distributed throughout Minnesota or the
Midwest Region (Iowa, Illinois, Indiana, Kansas, Michigan, Minnesota, Missouri,
North Dakota, Nebraska, Ohio, South Dakota, Wisconsin) and that would be classi-
fied under ‘Chain community pharmacies’ for objective 1.

National chain: greater than 10 community pharmacies under common ownership;
typically comprised of more than 1000 community pharmacies nationwide, located
in most of the 50 states, and that would be classified under ‘Chain community phar-
macies’ for objective 1.

The variable of ‘Pharmacy Type’ relates to the square footage devoted to the phar-

macy department, the proportion of the business” revenue coming from the pharmacy
department, and the typical reason for patronizing the business. It was operationally de-
fined as:

Health & Personal Care: establishment is considered a pharmacy that also has a
“front end”. A relatively large amount of square footage is devoted to the pharmacy
and over-the-counter products. Revenue from the pharmacy and over-the-counter
product sales is relatively large. The typical reason for patronizing the business is to
“go to the pharmacy.” Locational convenience is a primary patronage motive. This
type of pharmacy has also been known as a retail pharmacy.

Mass merchandiser: establishment is considered a big box retail store that also has a
“pharmacy.” A relatively small amount of square footage is devoted to the pharmacy
and over-the-counter products. Revenue from the pharmacy and over-the-counter
product sales is relatively small. The typical reason for patrons to visit the business
is to “go to the big box retailer.” Retail shopping convenience is a primary patronage
motive.

Supermarket: establishment is considered a grocery store that also has a “pharmacy.”
A relatively small amount of square footage is devoted to the pharmacy and over-
the-counter products. Revenue from the pharmacy and over-the-counter product
sales is relatively small. The typical reason for patronizing the business is to “go to
the grocery store.” Grocery shopping convenience is a primary patronage motive.
Clinic/medical center: establishment is considered a clinic that also has a “phar-
macy.” A relatively small amount of square footage is devoted to the pharmacy and
over-the-counter products. Typically, revenue from the pharmacy and over-the-
counter product sales is relatively small. The typical reason for patronizing the busi-
ness is to “go to the clinic.” In some cases, the pharmacy is a stand-alone business but
is still considered to be closely associated with the clinic or medical center that is
nearby. In many cases, the pharmacy name is the same as the clinic name (XYZ Clinic,
XYZ Medical Center, XYZ Pharmacy). Health care visit convenience is a primary pat-
ronage motive.

Specialty: establishment is considered a specialty business. Typically, all of the
square footage is devoted to the pharmacy. Revenue for this business typically comes
completely from the specialty services offered by the pharmacy. The typical reason
for patronizing the business is to “receive unique pharmaceutical services” to meet
patient care needs. Examples of specialty pharmacies include those focused upon re-
nal services, compounding, veterinary pharmacy, long-term care, oncology, infusion,
nuclear, outpatient treatment centers, HIV medication services, specialty pharmaceu-
ticals. Need for specialty services is a primary patronage motive.
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Appendix B

Findings for Objectives 1 and 2 (2002 through 2022)

Study Objective 1: Update the 15-year study [1] by describing the market dynamics
of community pharmacies for each county in the state of Minnesota every five years over
a 20-year period (i.e., 2002-2022).

Study Objective 2: Update the 15-year study by describing the number and propor-
tion of community pharmacies for each county in the state of Minnesota every five years
over a 20-year period (i.e., 2002-2022) by (1) ‘Business Organization Structure” and (2)
‘Pharmacy Type.’

Reference for the 15-year study: Olson, A.W.; Schommer, ].C.; Hadsall, R.S. A 15 year
ecological comparison for the market dynamics of Minnesota community pharmacies
from 2002 to 2017. Pharmacy. 2018, 6, 50.
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Map C. Community pharmacies in Minnesota counties (2012).
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Map D. Community pharmacies in Minnesota counties (2017).
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Map E. Community pharmacies in Minnesota counties (2022).
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Table Al. Market dynamics for community pharmacies by county in Minnesota counties every five
years between 2002 and 2022 (N = 87).

Pharmacy Category 2002-07  2007-12 201217 2017-22
County Market Dynamic
All community pharmacies
Lost pharmacies 18% 29% 38% 36%
Stayed the same 36% 43% 40% 34%
Gained pharmacies 46% 29% 22% 30%
Independent pharmacies
Lost pharmacies 55% 33% 54% 14%
Stayed the same 25% 29% 30% 39%
Gained pharmacies 20% 38% 16% 47%
Chain pharmacies
Lost pharmacies 8% 31% 16% 49%
Stayed the same 36% 38% 45% 32%
Gained pharmacies 56% 31% 39% 20%

NOTES: percentages may not total 100% due to rounding

Table 2. A. The relationship between change in population density (p/mi?) and market dynamics for
community pharmacies in Minnesota counties between 2002 and 2007 (N = 87).

Ph i ith C ti ith
armacy Category Counties with Counties wi Counties with>5  Overall

County Ma'rket Dy- <0 p/mi? 0-5 p/mi? Y
namic change change
N=43 N=29 N=15 N=87
All community pharma-
cies
Lost pharmacies 23% 17% 7% 18%
Stayed the same 51% 24% 13% 36%
Gained pharmacies 26% 59% 80% 46%
p=0.002
Independent
pharmacies
Lost pharmacies 56% 41% 80% 55%
Stayed the same 23% 35% 13% 25%
Gained pharmacies 21% 24% 7% 20%
p=0.185
Chain pharmacies
Lost pharmacies 12% 3% 7% 8%
Stayed the same 42% 45% 0% 36%
Gained pharmacies 47% 52% 93% 56%
p=0.014

NOTES: p/mi? = persons per square mile; percentages may not total 100% due to
rounding
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Table A3. The relationship between change in population density (p/mi?) and market dynamics for
community pharmacies in Minnesota counties between 2007 and 2012 (N = 87).

Pharmacy Category Counties with Counties with Counties with

County Market Dy- <0 p/mi? 0-5 p/mi? >5 p/mi? Overall
namic change change change
N =44 N =31 N =12 N =87
All community pharma-
cies
Lost pharmacies 30% 26% 33% 29%
Stayed the same 55% 36% 17% 43%
Gained pharmacies 16% 39% 50% 29%
p=0.052
Independent
pharmacies
Lost pharmacies 43% 23% 25% 33%
Stayed the same 39% 19% 17% 29%
Gained pharmacies 18% 58% 58% 38%
p =0.005
Chain pharmacies
Lost pharmacies 18% 45% 42% 31%
Stayed the same 54% 26% 8% 38%
Gained pharmacies 27% 29% 50% 31%
p =0.009
NOTES: p/mi? = persons per square mile; percentages may not total 100% due to
rounding

Table A4. The relationship between change in population density (p/mi?) and market dynamics for
community pharmacies in Minnesota counties between 2012 and 2017 (N = 87).

Pharmacy Category =~ Counties with  Counties with  Counties with Overall
County Market Dy- <0 p/mi? change 0-5 p/mi? change >5 p/mi?change N =87

namic N=44 N =33 N=10
All community pharma-
cies
Lost pharmacies 32% 46% 40% 38%
Stayed the same 48% 36% 20% 40%
Gained pharmacies 21% 18% 40% 22%
p=0.349
Independent
pharmacies
Lost pharmacies 43% 61% 80% 54%
Stayed the same 36% 27% 10% 30%
Gained pharmacies 21% 12% 10% 16%
p=0.234
Chain
pharmacies
Lost pharmacies 16% 12% 30% 16%
Stayed the same 59% 36% 10% 45%
Gained pharmacies 25% 52% 60% 39%
p=0.022

NOTES: p/mi? = persons per square mile; percentages may not total 100% due to rounding
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Table A5. The relationship between change in population density (p/mi?) and market dynamics for
community pharmacies in Minnesota counties between 2017 and 2022 (N = 87).

Pharmacy Category = Counties with  Counties with  Counties with

County Market Dy- <0 p/mi? change 0-5 p/mi? change >5 p/mi? change Oge:;l;
namic N=31 N =30 N =26
All community pharma-
cies
Lost pharmacies 16% 44% 42% 36%
Stayed the same 56% 32% 0% 34%
Gained pharmacies 28% 24% 25% 30%
p =0.004
Independent
Pharmacies
Lost pharmacies 8% 20% 0% 14%
Stayed the same 52% 38% 18% 39%
Gained pharmacies 40% 42% 83% 47%
p=0.038
Chain
Pharmacies
Lost pharmacies 28% 60% 50% 49%
Stayed the same 52% 26% 8% 32%
Gained pharmacies 20% 14% 42% 20%
p=0.010

NOTES: p/mi? = persons per square mile; percentages may not total 100% due to rounding

Table A6. The relationship between Metropolitan Designation and market dynamics for community
pharmacies in Minnesota counties between 2002 and 2007 (N = 87).

Non-metropolitan coun-

Pharmacy Category Metropolitan counties ties Overall
County Market Dynamic N=21 N = 66 N =87
All community pharmacies
Lost pharmacies 14% 19% 18%
Stayed the same 19% 41% 36%
Gained pharmacies 67% 39% 46%
p=10.083
Independent pharmacies
Lost pharmacies 81% 47% 55%
Stayed the same 14% 29% 25%
Gained pharmacies 5% 24% 20%
p=10.021
Chain pharmacies
Lost pharmacies 5% 9% 8%
Stayed the same 19% 41% 36%
Gained pharmacies 76% 50% 56%
p=0.108

NOTES: percentages may not total 100% due to rounding

Table A7. The relationship between Metropolitan Designation and market dynamics for community
pharmacies in Minnesota counties between 2007 and 2012 (N = 87).

Pharmacy Category Metropolitan counties Non-metropolitan coun-
County Market Dynamic N=21 ties Overall
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N =66 N =87
All community pharma-
cies
Lost pharmacies 33% 27% 29%
Stayed the same 24% 49% 43%
Gained pharmacies 43% 24% 29%
p=0.111
Independent pharmacies
Lost pharmacies 33% 33% 33%
Stayed the same 14% 33% 29%
Gained pharmacies 52% 33% 38%
p=0.171
Chain pharmacies
Lost pharmacies 48% 26% 31%
Stayed the same 24% 42% 38%
Gained pharmacies 29% 32% 31%
p=0.138

NOTES: percentages may not total 100% due to rounding

Table A8. The relationship between Metropolitan Designation and market dynamics for community
pharmacies in Minnesota counties between 2012 and 2017 (N = 87).

Non-metropolitan coun-

Pharmacy Category Metropolitan counties ties Overall
County Market Dynamic N=27 N = 60 N =87
All community pharmacies
Lost pharmacies 41% 37% 38%
Stayed the same 30% 45% 40%
Gained pharmacies 30% 18% 22%
p=0.323
Independent pharmacies
Lost pharmacies 67% 48% 54%
Stayed the same 22% 33% 30%
Gained pharmacies 11% 18% 16%
p=0.282
Chain pharmacies
Lost pharmacies 19% 15% 16%
Stayed the same 22% 55% 45%
Gained pharmacies 59% 30% 39%
p=10.013

NOTES: percentages may not total 100% due to rounding
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Table A9. The relationship between Metropolitan Designation and market dynamics for commu-
nity pharmacies in Minnesota counties between 2017 and 2022 (N = 87).

. . Non-metropolitan coun- Overall
Pharmacy Category Metropolitan counties on-metropoitan cotin- Lvera

County Market Dynamic N =27 tes N=87
N =60
All community pharmacies
Lost pharmacies 37% 35% 36%
Stayed the same 22% 40% 35%
Gained pharmacies 41% 25% 30%
p=0.195
Independent pharmacies
Lost pharmacies 15% 13% 14%
Stayed the same 19% 48% 39%
Gained pharmacies 67% 38% 47%
p =0.024
Chain pharmacies
Lost pharmacies 48% 50% 49%
Stayed the same 15% 38% 32%
Gained pharmacies 37% 12% 20%
p =0.009

NOTES: percentages may not total 100% due to rounding

Table A10. Community pharmacy business organization structures and pharmacy types in Minne-
sota for 2002, 2007, 2012, 2017, and 2022 (Number, column %).

Business or-
ganization = Pharmacy type 2002 2007 2012 2017 2022
structure

N=99% N=1070 N=1094 N=1063 N =1039

Health & Personal
Care

Mass merchandiser 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Supermarket 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (<1%)

Clinic/medical cen- 36(4%) 32(3%) 28(3%) 19(2%) 18 (2%)

Single entity 281 (28%) 185 (17%) 199 (18%) 127 (12%) 100 (10%)

ter

Specialty 29(3%) 10(1%) 33 (3%) 5(1%) 24 (2%)
Total 346 (35%) 227 (21%) 260 (24%) 151 (14%) 143 (14%)
Small chain 1 Lcalth (‘; feersonal 98 (10%) 97(9%) 91 (8%) 83 (8%) 79 (8%)

Mass merchandiser 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Supermarket 0 (0%) 0 (0%) 0 (0%) 0(0%) 1(<1%)

Clinic/medical cen- 2002%) 2602%) 30(3%) 17(2%) 43 (4%)

ter
Specialty 2(<1%)  2(<1%) 6 (1%) 5 (1%) 6 (1%)
Total 120 (12%) 125 (12%) 127 (12%) 105 (10%) 129 (12%)
Single Entity +

ALL INDEP Sinall Chain 466 (47%) 352(33%) 387 (35%) 256 (24%) 272 (26%)

State/ re-  Health & Personal 99 (10%) 120 (11%) 63 (6%) 66 (6%) 63 (6%)
gional chain Care
Mass merchandiser 13 (1%) 0 (0%) 17 (2%) 0 (0%) 0 (0%)
Supermarket 127 (13%) 139 (13%) 155 (14%) 150 (14%) 151 (15%)
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Clinic/medical cen- 61 (6%) 96 (9%) 83 (8%) 162 (15%) 108 (10%)

ter
Specialty 5 (1%) 0 (0%) 12 (1%) 5 (1%) 14 (1%)
Total 305 (31%) 355 (33%) 330 (30%) 383 (36%) 336 (32%)
National = Health & Personal o o o o o
chain Care 81 (8%) 152 (14%) 201 (18%) 294 (28%) 287 (28%)

Mass merchandiser 144 (14%) 209 (20%) 173 (16%) 127 (12%) 92 (9%)
Supermarket 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Clinic/medical cen- 0 (0%) 0 (0%) 0 (0%) 0 (0%) 41 (4%)

ter
Specialty 000%) 2(K1%) 3(1%) 2(1%) 11 (1%)
Total 225 (23%) 363 (34%) 377 (34%) 423 (40%) 431 (42%)
ALL CHAIN - State/ rt‘:f;zrllal Na- 30 (53%) 718 (67%) 707 (65%) 807 (76%) 767 (74%)

NOTES: percentages may not total 100% due to rounding
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Figure A1l. The relationship between change in population density (p/mi?) and market dynamics for
‘All community pharmacies” in Minnesota counties for 2002, 2007, 2012, 2017, and 2022 (N = 87).
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Figure A2. The relationship between change in population density (p/mi?) and market dynamics for
‘Independent community pharmacies’” in Minnesota counties for 2002, 2007, 2012, 2017, and 2022 (N
=87).
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Figure A3. The relationship between change in population density (p/mi?) and market dynamics for
‘Chain community pharmacies” in Minnesota counties for 2002, 2007, 2012, 2017, and 2022 (N = 87).
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Figure A4. The relationship between Metropolitan Designation and market dynamics for ‘All com
munity pharmacies’ in Minnesota counties for 2002, 2007, 2012, 2017, and 2022 (N = 87).
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Figure A5. The relationship between Metropolitan Designation and market dynamics for ‘Inde-
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87).
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Figure A7. The number of ‘Independent community pharmacies” and ‘Chain community pharma-
cies’ in Minnesota for 2002, 2007, 2012, 2017, and 2022.
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Figure A8. The proportion of business organization structures for community pharmacies in Min-
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