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Abstract

Pharmacy accessibility is critical for equity in medication access and is jeopardized by pharmacy
closures, which disproportionately affect independent pharmacies. We conducted a geographic
information systems analysis to quantify how many individuals across the US do not have optimal
pharmacy access or solely rely on independent pharmacies for access. We generated service areas
of pharmacies using OpenStreetMap data. For each individual in a 30% random sample of the
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2020 RTI US Household Synthetic Population™ (n=90,778,132), we defined optimal pharmacy
access as having a driving distance to the closest pharmacy <2 miles in urban counties, <5 miles
in suburban counties, and <10 miles in rural counties. Individuals were then categorized according
to their access to chain and independent pharmacies. Five percent of the sample or ~15.1 million
individuals nationwide relied on independent pharmacies for optimal access. Individuals relying
on independent pharmacies for optimal access were more likely to live in rural areas, be 65 years
or older, and belong to low-income households. Another 19.5% of individuals in the sample did
not have optimal pharmacy access, which corresponds to 59.0 million individuals nationwide.

Our findings demonstrate that independent pharmacies play a critical role in ensuring equity in
pharmacy access.

INTRODUCTION

Pharmacy accessibility is crucial for access to prescription drugs. Over two thirds of US
adults use at least one medication, and 63% of prescriptions are filled at community
pharmacies, rather than mail-order.12 Beyond their role in medication dispensing, access
to community pharmacies is of public health significance due to their established role in
the administration of vaccines and rapid diagnostics, as demonstrated in the COVID-19
pandemic,3 and their expanding role in the provision of medication management services
and preventive health screenings and services.*® Access to pharmacies is critical for equity
in health care access because pharmacies are able to reach disadvantaged individuals who
do not have access to other health care settings* as well as rural residents with limited
accessibility to primary care providers.®

Patient access to pharmacies and the services they provide is jeopardized by the rising

trend of pharmacy closures,” which have resulted in a net decrease in the total number of
pharmacies.® Pharmacy closures disproportionately affect independently-owned pharmacies,
which represent 38% of pharmacy locations across the US but over 50% in Black and Latino
metropolitan neighborhoods and over 75% in rural areas.6-? These existing data on the
distribution of pharmacy types across the US are based on neighborhood-level analyses

that do not allow for actual quantification of individuals who rely on independently-

owned pharmacies for access. Such information is relevant because independently-owned
pharmacies are poised to incur financial hardship as the vertical integration of insurers with
pharmacy chains is increasingly excluding independently-owned pharmacies from preferred
networks.10

We performed an individual-level geographic information systems (GIS) analysis to quantify
spatial access to pharmacy locations for a nationally representative sample of the US
population. We determined how many individuals across the US rely on independently-
owned pharmacies to access pharmacy services. We tested how reliance on independently-
owned pharmacies for access differed across racial/ethnic groups, income strata, and the
rural-urban continuum. We further quantified the number of individuals nationwide who lack
optimal pharmacy access.
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METHODS

We obtained addresses for all open-door community pharmacies operating on 7/1/2020
from the National Council for Prescription Drug Programs.11 We restricted the sample to
open-door pharmacies as they are open to the general public, as opposed to closed-door
pharmacies which may only provide medications to patients residing in certain facilities (i.e.
long-term care pharmacies, hospital pharmacies) or to individuals with certain affiliation
(i.e. Veteran Affairs’ pharmacies). We categorized pharmacies into chain or independently-
owned pharmacies. The latter included independent and franchise pharmacies, which are
independently-owned pharmacies that have a franchise agreement.

We obtained from RTI International a 30% random sample of the 2020 US Household
Synthetic Population™, which was sampled at the block group level. The 2020 US
Household Synthetic Population™ is a dataset comprised of statistically accurate records
for every household and person and therefore is representative of the US population.1? It
includes information on age, income, race and ethnicity, which is the product of matching
high-resolution population distributions with the mix of households in each census block
group.12 The RTI US Household Synthetic Population™ can therefore be interpreted as a
data set containing the census population of the US without personal identifiers.

We computed pharmacy access measures using OpenStreetMap data and ArcGIS.13 Service
areas were computed from driving distances for each pharmacy, and were defined as driving
distances <2 miles in urban counties, <5 miles in suburban counties, and <10 miles in

rural counties. The 2 and 5 mile thresholds were selected based on the definition of the
convenient access standard required for the pharmacy networks of Part D plans.} In rural
counties, we defined service areas as driving distances <10 miles based on the distribution of
access to pharmacies across the sample (Appendix Exhibit Al). Counties were categorized
as urban, suburban, or rural using estimates from the US Census Bureau for the proportion
of rural population within a county.1® This variable has been used by the US Census

Bureau to categorize counties based on urbanicity levels.1® Specifically, urban counties were
defined as those with <20% of rural population, suburban counties as those with 20-50%
rural population, and rural counties as those with >50% of rural population. We used this
categorization rather than the US Department of Agriculture rural-urban continuum (RUCC)
codes because RUCC codes classify rurality based on adjacency to a metropolitan area,
which results in misclassification of rural counties adjacent to metropolitan areas as urban.1’

We evaluated whether each individual in the synthetic population lived within the service
area of an independent pharmacy and/or a chain pharmacy, and classified the population into
three groups: 1) individuals with optimal access to chain pharmacies, defined as individuals
who lived in the service area of a chain pharmacy, regardless of whether they also lived

in the service area of an independent pharmacy, 2) individuals who relied on independently-
owned pharmacies for access, defined as individuals who lived in the service area of an
independent pharmacy, but not in the service area of a chain pharmacy, 3) individuals
without optimal pharmacy access, defined as individuals who did not live in the service area
of any pharmacy type. We extrapolated the results from the 30% random sample to the entire
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US population to estimate how many individuals lack optimal pharmacy access and how
many rely on independently-owned pharmacies for access.

We conducted chi-square tests to test how pharmacy access differed across subgroups
defined by rurality, age, and household income. Because the distribution of racial/ethnic
groups differs across the rural-urban continuum, we performed subgroup analyses by
urbanicity to measure racial/ethnic disparities in pharmacy access. Finally, we mapped the
distribution of individuals in each pharmacy access category across US counties.

RESULTS

The 30% random sample of the synthetic population included 90,778,132 individuals,
of which 51.2% were female, and 63.5% were Non-Hispanic White (Appendix Exhibit
A2). We identified 61,715 open-door pharmacies, including 37,954 chains and 23,521
independently-owned pharmacies.

Across the sample, 75.5% of individuals had optimal access to chain pharmacies (Exhibit
1). These included 55.3% of individuals that had optimal access to both independently-
owned pharmacies and chains, and 20.2% of individuals who had optimal access to

chain pharmacies only (data not shown). Of the study sample, 5.0% had optimal access
to independently-owned pharmacies but not chains, which corresponds to 15.1 million
individuals across the US who rely on independently-owned pharmacies for pharmacy
access. The remaining 19.5% of individuals did not have optimal pharmacy access, which
corresponds to 59.0 million individuals nationwide.

Rural residents were more likely to rely on independently-owned pharmacies for access
(16.3%), compared to suburban (5.7%) and urban residents (2.6%), p<0.001 (Exhibit 1).
Older adults and individuals with household income <$25,000 were also more likely to
rely on independently-owned pharmacies for access. Rural (24.0%) and suburban (24.8%)
residents were more likely to lack optimal pharmacy access compared to urban residents
(17.1%).

Across the entire sample, non-Hispanic White individuals were numerically more likely
to rely on independently-owned pharmacies for access (5.7%), compared to non-Hispanic
Black individuals (4.6%). Subgroup analyses revealed that this finding was driven by
suburban areas (Appendix Exhibit A3). In rural and urban areas, non-Hispanic Black
individuals were more likely to rely on independently-owned pharmacies for access
compared to non-Hispanic White individuals (p < 0.001), although the absolute difference
was small (Appendix Exhibit A3).

Access to chain and independently-owned pharmacies presented strong geographic variation
across US counties (Exhibit 2). Access to chain pharmacies was highest along the coasts. In
726 (23.1%) of US counties, less than 20% of the population had optimal access to chain
pharmacies (Exhibit 2A). These counties were concentrated in Montana, North Dakota,
South Dakota, Nebraska, Kansas, Colorado, Georgia, Mississippi, and Missouri. In 438
(13.9%) US counties, at least half of the population relied solely on independently-owned
pharmacies for access (Exhibit 2B). Counties with at least half of the population relying on
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independently-owned pharmacies for access were concentrated in Montana, South Dakota,
Kansas, Nebraska, Oklahoma, Texas, lowa, lllinois, Kentucky, Mississippi, Missouri, and
Georgia. Finally, there were 392 (12.5%) counties where more than half of the population
lacked optimal pharmacy access (Exhibit 2C); these counties were concentrated in Alaska,
Montana, North Dakota, South Dakota, Nebraska, and Texas.

DISCUSSION

Our study measured pharmacy access at the individual-level for a nationally representative
sample of the US population. We estimated that 59.0 million US individuals do not

have optimal pharmacy access, and that an additional 15.1 million rely on independently-
owned pharmacies to access pharmacy services. Individuals relying on independently-owned
pharmacies for access were more likely to live in rural areas, be above 65 years of age, and
belong to low-income households.

Our findings are consistent with previous reports of the prominent role of independently-
owned pharmacies in serving rural areas and underrepresented racial/ethnic communities

in urban areas.68:9 Nevertheless, our study is an important contribution to the literature on
pharmacy access because it demonstrates the role of independently-owned pharmacies in
ensuring an equitable access to pharmacy services across income strata and the rural-urban
continuum. States with lower rates of optimal pharmacy access coincided with states more
heavily relying on independently-owned pharmacies for access, which demonstrates that the
closures of independently-owned pharmacies exacerbate geographic disparities in pharmacy
access.

Because independently-owned pharmacies handle relatively low script volume compared
to chains, they have limited power to negotiate contracts with pharmaceutical benefit
managers. As a result, independently-owned pharmacies often form part of pharmacy service
administrative organizations, which negotiate on behalf of large numbers of independent
pharmacies. By aggregating volume, pharmacy service administrative organizations are
able to negotiate more favorable contracts with pharmaceutical benefit managers than
independently-owned pharmacies would negotiate on their own. Four pharmacy service
administrative organizations dominate the market and represent over 80% of independently-
owned pharmacies.18 A recent analysis revealed that the 2023 Part D preferred cost-sharing
networks of four insurers that account for over half of Part D enrollees do not include any
of the leading pharmacy service administrative organizations.19.1918 |n other words, the
four insurers that control the majority of the Part D market excluded the vast majority of
independently-owned pharmacies from their preferred cost-sharing networks in the current
year. These trends are concerning for two reasons. First, the hardship associated with the
exclusion from preferred Part D pharmacy networks puts independently-owned pharmacies
at increased risk of closure, jeopardizing access not only for Medicare beneficiaries but
also for other populations who rely on them for accessing pharmacy services. Second, the
exclusion of independently-owned pharmacies from preferred cost-sharing networks places
additional access barriers for beneficiaries who do not have optimal access to in-network
chains, as they face higher out-of-pocket costs if they use their local, independently-owned
pharmacy. Alternatively, they may face longer driving distances if they use the preferred
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cost-sharing pharmacy. While there is no access standard for networks of preferred cost-
sharing pharmacies (statutory requirements are only established for the entire networks

of Part D plans),1 future research should evaluate to what extent the exclusion of
independently-owned pharmacies from preferred cost-sharing networks hinders pharmacy
access, particularly for plans serving areas with suboptimal access to chain pharmacies.

Although suboptimal pharmacy access was particularly pronounced in rural areas, 17.1% of
urban residents lacked optimal pharmacy access. This finding is important and calls for the
development of reimbursement models that not only consider the urbanicity of a pharmacy
in the tiering of dispensing fees, as some state Medicaid programs do,20 but also the degree
of unmet need of an area. Given the considerable financial investment required for the
opening of pharmacies, policymakers should prioritize the development of interventions that
prevent the closure of pharmacies that are the only source of medications, vaccines, and
rapid diagnostic testing in an area.

Some limitations should be considered when interpreting these data. First, our measures of
spatial access to care are based on driving distance. Driving time is likely a more valid
measure of real-world access burden. Unfortunately, driving distances and times correlate
very differently at different settings and scales and computing drive times is technologically
and computationally onerous. Second, our estimates do not account for variability in

car ownership and availability of public transportation. Third, our measures of access

only measure the spatial dimension of pharmacy access, and do not consider cost-related
barriers to accessing medications and pharmacy services. Fourth, some differences may be
statistically significant due to the large sample size available but may not be relevant due
to the small effect size. Fifth, our results are based on a synthetic population of the US and
therefore have limited implications for health policy outside of the US.

Despite these limitations, our individual-level study constitutes a major methodological
innovation as it evaluated pharmacy access at the individual-level for over 90 million
individuals. The use of a 30% random sample of the RTI US Household Synthetic
Population™ enabled the execution of highly accurate spatial analyses for a nationally
representative sample of the US. The sampling was needed due to the large computational
power required to execute spatial analyses for large samples; nevertheless, the sampling
was performed at the block group level, which ensured that the resulting sample was
representative of the US population nationwide. The availability of income and racial/ethnic
data for a large sample enabled the detection of inequities in pharmacy access across the
rural-urban continuum.

Conclusion

We measured pharmacy access at the individual-level for a nationally representative sample
of the US population and found that 59 million US individuals lack optimal pharmacy
access. Further, an additional 15 million individuals solely rely on independently-owned
pharmacies for access. Rural populations, older adults, and low-income households were
more likely to rely on independent pharmacies for accessing pharmacy services, which
demonstrates the critical role of independently-owned pharmacies in ensuring equity in
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pharmacy access. Our study reveals that the closure of independently-owned pharmacies
may exacerbate existing inequities in health care access.

Supplement

ary Material

Refer to Web version on PubMed Central for supplementary material.
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A. Population with Optimal Access to Chain Pharmacies

Legend

I 100%
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NS 3 = No data

B. Population with Optimal Access to Independently-
Owned but not Chain Pharmacies
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Exhibit 2. County-Level Variation in Pharmacy Access.
The maps show the county-level proportion of individuals with optimal access to chain

pharmacies (A), with optimal access to independently-owned but not chain pharmacies (B),
and without optimal pharmacy access (C). Optimal access was defined as driving distance
<2 miles in urban counties, <5 miles in suburban counties, and <10 miles in rural counties.
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