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Abstract

Background—~Paolicy efforts to reduce the cost of prescription medications in the U.S. have
failed to reduce disparities in cost-related underuse. Little is known about the relationships
between pharmacy accessibility, utilization and cost-related underuse of prescription medications
among residents of low-income minority communities.

Objectives—To examine the association between pharmacy accessibility, utilization and cost-
related underuse of prescription medications among residents of predominantly low-income, Black
and Hispanic urban communities.
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Methods—Data from a population-based probability sample of adults 35 years and older residing
on the South Side of Chicago in 2012-13 were linked with geocoded information on the type and
location of primary and nearest pharmacy. Multivariable regression models were used to examine
associations between pharmacy accessibility, utilization of, and travel distance to, primary
pharmacy and cost-related underuse overall and by pharmacy type.

Results—One-third of South Side residents primarily filled their prescriptions at the pharmacy
nearest to their home. Among those who did not use mail order, median distance traveled from
home to the primary pharmacy was 1.2 miles. Residents whose primary pharmacy was at a
community health center or clinic where they usually received care traveled the furthest but were
least likely to report cost-related underuse of their prescription medications.

Conclusions—Muost residents of minority communities on Chicago’s South Side were not using
pharmacies closest to their home to obtain their prescription medications. Efforts to improve
access to prescription medications in these communities should focus on improving the
accessibility of affordable pharmacies at site of care.

Keywords
Disparities; pharmacy access; cost-related underuse; race/ethnicity; community resources

Introduction

Policy efforts to improve access to prescription medications in the United States focus
almost exclusively on reducing the cost of prescription medications! and have failed to
reduce racial and ethnic disparities in cost-related underuse of prescription medications.2=>
While pharmacies are critical in facilitating access to prescription medications, poor
pharmacy access has been found to disproportionately affect low-income Black and
Hispanic communities.® The costs of prescription medications are also higher for residents
of low-income communities.” Despite cost and distance barriers in accessing prescription
medications, little is known about the relationships between pharmacy accessibility,
utilization and cost-related underuse of prescription medications among residents of low-
income minority communities.

The goal of this study is to examine the accessibility and utilization of pharmacies, and cost-
related underuse of prescription medications, among residents of low-income,
predominantly Black and Hispanic urban communities. Specifically, we identify where
residents primarily fill their prescription medications and determine the extent to which
pharmacy utilization or distance traveled to fill prescriptions are associated with cost-related
underuse of prescription medications. We also examine whether individual factors (e.g. age,
insured status, and income) and pharmacy type relate to patterns in pharmacy utilization and
the cost-related underuse of prescription medications.

We hypothesize that pharmacy accessibility may be an overlooked contributor to cost-related
underuse of prescription medications in lower income communities. This study seeks to
inform health and community development strategies that aim to increase access to
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affordable prescription medications and potentially reduce cost-related underuse of
prescription medications in underserved communities.

METHODS

Data Sources

Several data sources were used for this study. A population-based probability sample of
households located on the South Side of Chicago was generated by the South Side Health
and Vitality Studies (SSHVS). Individuals eligible for this study included those 35 years of
age or older, English or Spanish speaking, and residing within the target census tracts. Study
participants were sampled from two distinct regions, seven census tracts total. The northwest
region was almost entirely African American (98%).8 The southeast region was majority
Hispanic (83%). If more than one individual in a household was 35 years or older, random
sampling was used to select which eligible household resident was approached for
enrollment. The study was conducted with approval of the University of Chicago
Institutional Review Board. All participants provided written documentation of informed
consent. Eligible participants were recruited between November 2012 and July 2013 through
mailed letters, telephone calls, and home visits. Once informed consent was obtained,
participants took part in an in-person, interviewer-administered interview, lasting
approximately one hour. Participants could choose to complete the interview in English or
Spanish.

The SSHVS survey generated socio-demographic, health and access to resources data for
267 participants. The analytic sample for this study was restricted to the 169 adults who
reported using at least one prescription medication on a regular basis. Prescription
medication use and number of prescription medications were determined by responses to the
question: “How many prescription medications do you use on a regular basis, either daily or
weekly?”

Geocoded data on the primary pharmacy locations for the study sample were derived from
the 2012 MAPSCorps asset census, a youth employment and STEM (Science Technology
Engineering and Mathematics) training program that generated a comprehensive database of
all public-facing businesses and organizations by direct observation in the study area.%10
Data from the Illinois Department of Financial and Professional Regulation (IDFPR)
pharmacy master files for 2012 provided pharmacy location and type (e.qg. retail chain, retail
independent, community health center, or clinic-based) for community pharmacies located
in Chicago. Pharmacy addresses were geocoded using ArcGIS, version 10.0 (ESRI Co.,
Redlands, CA).

We also used data from the 2008-2012 U.S. Census Bureau American Community Survey
(ACS), the largest national household survey in the United States to derive community
characteristic variables, including median household income at the census tract level.11 We
used 2010 decennial U.S. Census data to derive variables on racial and ethnic composition at
the census tract level 12
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Outcome Variables

We examined three key outcomes. The first key outcome was a measure of pharmacy
accessibility. We examined pharmacy accessibility at the community- and individual-level.
IDFPR data were used to examine pharmacy availability (defined as the total number of
pharmacies) and accessibility (defined as the total number of pharmacies per square mile) by
pharmacy type at the community-level. We also determined whether the pharmacy was
located in or outside the South Side Chicago study area. A square-mile grid for the City of
Chicago was used to calculate the number of pharmacies per square mile using ArcGIS
version 10.0 (ESRI Co., Redlands, CA). At the individual-level, we defined pharmacy
accessibility based on travel distance from respondent’s home to the nearest pharmacy
location; respondents living more than 1 mile from their nearest pharmacy were categorized
as having low-access to a pharmacy. This definition is derived from the definition of
“pharmacy deserts” or low-access used in an earlier study to define pharmacy accessibility
in Chicago.8 The 1 mile benchmark is also used by the US Department of Agriculture and
the Centers for Disease Control and Prevention to define pharmacy deserts. 13

The second key outcome, pharmacy utilization, was measured as distance traveled to
primary pharmacy and primary pharmacy type. The “primary pharmacy” was identified by
response to the question: “If you need to fill a prescription or buy other medications, where
do you go?” We then used geospatial methods to calculate travel (driving or walking)
distance (in miles) from each respondent’s home address to his or her primary pharmacy.

The third key outcome, cost-related underuse of prescription medication, was derived from
the question “Do you ever skip your medication or take less than the prescribed dose to
stretch your prescriptions because you can not afford it?” This is a standard and widely used
measure of cost-related medication underuse, often used as a national indicator of
affordability barriers to filling prescription medications, including in the National Health
Interview Survey (NHIS).14 Those who responded affirmatively with a “yes” were
categorized as reporting cost-related underuse.

Other Variables

Pharmacy Characteristics—IDFPR data were used to classify primary pharmacy type
into five categories: 1) chain (e.g. Walgreens, CVS, Costco, Wal-Mart); 2) independent (e.g.
independently owned); 3) community health center (CHC) or outpatient clinic (not a CHC),
and; 4) mail order. The term “retail pharmacy” was used to include both chain and
independent pharmacies. The MAPSCorps data were linked with the population survey data
to identify the respondent’s “nearest pharmacy.” A respondent’s nearest pharmacy was
defined as the pharmacy with the shortest travel distance from the respondent’s home
residence. Respondents whose primary pharmacy was also the nearest pharmacy were also
classified as utilizing the nearest pharmacy.

Individual Characteristics—Individual characteristics were derived from self-reported
data in the population survey. Individual income was dichotomously categorized as poor (<
$25,000 annual household income) or non-poor (=$25,000 annual household income) based
on the federal poverty threshold for 2012.13 Health status (insured or uninsured) and type of
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insurance coverage (private, Medicaid, Medicare, other) were ascertained by self-report. We
did not capture information on prescription drug coverage, including Medicare Part D.
Respondents were asked if they had a regular place they went when they were sick; those
who responded affirmatively were classified as having a usual source of care. Number of
chronic conditions was based on respondent reporting ever being diagnosed with any of the
following health conditions: arthritis, asthma, chronic obstructive pulmonary disease,
myocardial infarction, cirrhosis, poor kidney function, thyroid, diabetes, Alzheimer’s
Disease or dementia. Other individual-level variables included self-reported gender (male or
female) and education, the latter of which was categorized as less than high school, high
school graduate, or at least some college.

Statistical Analysis

RESULTS

Sample weights were applied to adjust for differential probability of selection and
differential non-response, thereby generating estimates generalizable to the Chicago South
Side target population. Descriptive statistics were used to characterize individual and
pharmacy characteristics associated with our key outcomes. Logistic regression was used to
examine pharmacy and individual characteristics associated with cost-related underuse of
prescription medication. All analyses were conducted using Stata release 12 (StataCorp LP,
College Station, TX).

Population characteristics

The median age of our sample was 59 years (Table 1). Poverty rates were high (42%) and
nearly one in five people was uninsured. Nearly everyone (90%) had been diagnosed with at
least one chronic condition, and more than two thirds regularly used 3 or more prescription
medications. Two thirds of prescription medication users lived less than one mile from their
nearest pharmacy (all of which were retail chain or independent). The probability sample of
7 census tracts exhibited demographic characteristics generally similar to the population
ages 35 years and older living on Chicago’s South Side (Appendix A, available on
JAPhA.org as supplemental content for this article).

Pharmacy Accessibility

As presented in Table 2, there were more than 500 pharmacies in Chicago in 2012, the
majority of which were retail chain operations. The distribution of pharmacies in Chicago
illustrates differences between the South Side and other communities in the city. A total of
147 pharmacies were located in the 349 census tracts in the South Side study region.
Compared to other regions of the city, more independent retail pharmacies and fewer clinic-
or CHC-based pharmacies were available on Chicago’s South Side. The accessibility of
pharmacies (of any type) on Chicago’s South Side was half that in the rest of Chicago (1.8
per mi2 versus 3.5 per mi2). Figure 1 provides a map depicting pharmacy accessibility.

Pharmacy Accessibility and Utilization

Less than one-third (31%) of residents filled their prescriptions at this nearest pharmacy
(Figure 2A). Although a third of available pharmacies on the South Side of Chicago were
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independent retail pharmacies, only 7.8% of residents filled their prescription medications at
this pharmacy type. Among prescription medication users who did not use mail order,
median distance traveled from home to the primary pharmacy was 1.2 miles (range 0.0,
28.5).

Nearly 1 in 6 of South Side residents (15%) reported using a clinic- or CHC pharmacy and
these people traveled further from their home (median 5.1 miles, range 2.3, 9.0) than those
primarily using retail chain (0.99 miles) or independent (1.6 miles) pharmacies. All people
who filled their prescription medication at a clinic/CHC pharmacy identified that site as their
usual source of care (data not shown).

Among the people who did use their nearest pharmacy, nearly all were using a retail chain
pharmacy and, on average, traveled less than a half mile (0.43 miles, range 0.33, 0.60).
People who primarily filled their prescriptions at a pharmacy other than the one nearest to
their home, however, traveled a median distance of 1.8 miles (range 0.13, 4.9).

The distance traveled to the primary pharmacy, and the type of pharmacy, were also
associated with individual characteristics, specifically Insured status and household income
(Figure 2B). In comparison to their counterparts, low-income and uninsured residents were
less likely to utilize their nearest pharmacy and traveled significantly farther to fill their
prescription medications.

Individuals who did not utilize the nearest pharmacy (N=110), were also asked to report
reasons for not using this pharmacy to fill their prescription medications. The most
commonly reported reasons were cost, personal preference, insurance, and inconvenience
(including too far) (see Appendix 3).

Pharmacy Accessibility, Utilization and Cost-related Underuse

Overall, one in ten people ages 35 and older on Chicago’s South Side using prescription
medications exhibited cost-related underuse of prescription medications (Table 3). Residents
traveling less than 1 mile to fill their prescription were less likely to report cost-related
underuse (8.7%) than their counterparts (14.3%). When compared to uninsured people, those
with insurance (particularly private insurance) were less likely to report cost-related
underuse independent of primary pharmacy type and distance. People using clinic- or CHC-
based pharmacies were less likely to report cost-related underuse (0.42, 95% CI1 0.04, 4.1)
than those using independent or chain retail pharmacies. This difference, however, was not
statistically significant.

DISCUSSION

Policy efforts to improve access to prescription medications—such as implementation of
Medicare Part D and Medicaid expansions—have focused almost exclusively on reducing
the costs of prescription medications.#12:16 These efforts, however, have failed to reduce the
cost-related underuse of prescription medications, particularly among Black and Hispanic
populations.1=3: 17 To our knowledge, our study is the first to examine the association
between pharmacy accessibility, utilization and cost-related underuse of prescription
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medications among residents of Black and Hispanic urban communities. Despite the
limitations of our relatively small sample, our findings provide important new insights that
can be used to guide future work.

In this study, we found that the majority of Black and Hispanic prescription medication users
on Chicago’s South Side live withinl mile of at least one retail pharmacy, but many did not
use this nearest pharmacy to fill their prescriptions. Residents relying on their nearest retail
pharmacy at their site of care were the least likely to report cost-related underuse. In
contrast, low-income and uninsured residents traveled the furthest to fill their prescription
medications and were more likely to report cost-related underuse than their counterparts.
These findings suggest that both insurance and the affordability of accessible pharmacies are
important in ensuring access to prescription medications and reducing cost-related underuse
among urban Black and Hispanic communities.

In comparison to other areas of Chicago, people living on the South Side have access to
fewer chain and CHC/clinic-based pharmacies, and more independent pharmacies within a
mile from their home. This observation corroborates findings from a previous report that
indicates more than half of community pharmacies available in low-income, minority
communities in Chicago are independent retail pharmacies.® Our study found, however, that
very few people in these communities utilize independent pharmacies; the majority fill
prescriptions at a retail chain pharmacy. This finding suggests that pharmacy type may
influence utilization patterns. Additionally, we found that one in ten prescription medication
users filled prescriptions at a CHC or clinic where they usually received care. This finding
has not been previously reported.

South Side residents may be traveling further to fill their prescription medications because
prescriptions may cost more at the pharmacies closer to their home. According to our study,
residents without insurance traveled significantly further to fill their prescription
medications, compared to the insured and many residents reported not using their nearest
pharmacy due to cost. This finding corroborates previous studies that report the cost of
prescription medications is higher, and that low-cost prescription program offerings are
fewer, at retail pharmacies in low-income communities than those in higher income
communities.”- 1819 Additionally, retail chain pharmacies located in low-income minority
communities may not offer services important to local residents, including on-site clinics,
24-hour and drive-through services. Previous studies report that fewer pharmacy services are
offered at pharmacies located in low-income, compared to higher income, communities.20

Current efforts under the Affordable Care Act (ACA) to expand insurance coverage and
community health centers?1-23 should also consider pharmacy accessibility, particularly for
low-income residents. Policies supporting the development of pharmacies within existing
and new CHCs may increase accessibility to and decrease cost-related underuse of
prescription medication for lower income residents.

Implementing a publicly funded program to lower the costs of prescription medications,
similar to either the 340B program!8 or low-cost pharmacy programs!® might also be an
effective way to improve access to prescription medications, and reduce cost-related
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underuse. Implementing these types of programs at independent pharmacies that are
disproportionately underutilized in low-income, minority communities may be one strategy
to reduce cost-related underuse and increase pharmacy access, especially for people with
limited mobility and transportation access.

Our study has several limitations. First, our analysis is limited to prescription medication
users, and thus our findings may very well underestimate the cost-related underuse of
prescription medications among residents not filling any of their prescription due to cost.
Second, our measure of pharmacy accessibility used driving or walking distance, rather than
travel time. Travel time would additionally account for time waiting for public transportation
and inefficient walking routes taken to avoid streets perceived to be unsafe. Therefore, our
findings may underestimate the accessibility of pharmacies. Third, the relatively small
sample size limits power to detect a statistically significant difference in some of the
analyses. Fourth, we do not account for other factors that may influence the cost-related
underuse of prescription medications, including prescription drug coverage and drug costs.
Fifth, we defined nearest pharmacy based on place of residence, and some individuals may
consider their nearest pharmacy based on their place of employment or other place (e.g.
clinic). Finally, our findings may not be generalizable to all low-income communities.

CONCLUSION

Among Black and Hispanic residents of Chicago’s South Side, the vast majority of
prescription medication users were primarily filling their prescriptions at pharmacies other
than those nearest to their home. Residents who relied on CHCs or clinics where they
usually receive health care were the least likely to exhibit cost-related underuse. Our study
points to engagement of independent pharmacies in pharmaceutical cost reduction programs
as one opportunity and expansion of community health center-based pharmacies as another
opportunity to increase access and reduce cost-related underuse in this population.
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APPENDIX 1: WEIGHTED ESTIMATES OF STUDY SAMPLE
CHARACTERISTICS COMPARED TO SOUTH SIDE OF CHICAGO
POPULATION

Total sample (N=267) | South Side (n=496,829)*

Population characteristics
Race/Ethnicity

NH White 10.0% (6.5-15.0) 16% (78,189)

NH Black 53.2% (45.8-60.5) 60% (299,853)

NB Hispanic 34.6% (27.4-42.6) 20% (97,481)

Other 1.5% (0.5-4.6) 4% (21,306)

Missing 0.67% (0.20-2.2) -
Women 57.8% (50.4-64.9) 56% (277,434)
Age Groups (Year)

<50 45.3% (38.1-52.7) 41% (200.461)

50-64 30.0% (24.4-36.2) 35% (175;395)

65+ 24.7% (18.9-31.73 24% (120,973)
Education

< High School 30.4% (24.0-37.8) 27% (128,602)

High School graduate 34.8% (28.2-42.1) 27% (132,008)

Some college/college plus 34.8% (28.4-41.6) 46% (220,552)
% Low-Income 100% (6) 81 % (267)

Page 10

Sources: Population: 2010 Decennial United States Census; Education: American Community Survey 5 years 2008-2012;
Survey weighted sample population size: 10936;

*
Population totals for those 35 years and older living on Chicago’s South Side. South Side study region consists of 329

census-tracts.

APPENDIX 2: CHARACTERISTICS OF PRIMARY PHARMACIES UTILIZED BY
PHARMACY TYPE AND LOCATION AMONG RESIDENTS OF THE SOUTH
SIDE OF CHICAGO IN 2012 (N=144)

PRIMARY PHARMACY LOCATION

I_Sotf,lfjt;clj?\(lé\ggti’\n xﬁ&i%%%?/ All Primary Pharmacies
Number of Pharmacies, % 34 (65.0%) 18 (35.0%) 52 (100.0%)
Utilization Rate, N (%) 117(81%) 27 (19%) 144(100.0%)
Pharmacy Type
Chain 22 (64.1%) 14 (77.8%) 36 (69.2%)
Independent 6 (17.7%) 1 (5.6%) 7 (13.5%)
Clinic/CHC 6 (17.6%) 3 (16.7%) 9 (17.3%)

JAm Pharm Assoc (2003). Author manuscript; available in PMC 2018 March 01.
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PRIMARY PHARMACY LOCATION

Located within

Not Located

Study Region Witgieréi‘o;t#dy All Primary Pharmacies
Community Racial/Ethnic Composition *
Predominately Black 25 (83.3%) 5 (27.8%) 30 (62.5%)
Predominately Hispanic 1(3.3%) 0 (0.0%) 1(2.1%)
Predominately White 2 (6.7%) 11 (61.1%) 13 (27.1%)
Diverse/Integrated 2 (6.7%) 2 (11.1%) 4 (8.3%)

Notes: Sample of 144 respondents excludes 9 respondents reporting the use of mail-order pharmacies. Differences in
primary pharmacy utilization rates between pharmacy locations (located on Chicago’s South Side vs. not located on

Chicago’s South Side) were tested using Pearson Chi Square Statistic;

*
Statistically significant difference at p<0.05

APPENDIX 3: SELF-REPORTED REASONS FOR NOT USING NEAREST

PHARMACY (N=110)

Self-Reported Reasons N (%)
Costs (e.g. too expensive) 27 (23.7%)
Personal preference (e.g. | prefer to go this pharmacy) 28 (23.6%)
Insurance? (e.g. doesn’t take my insurance) 13 (15.0%)
Unaware (e.g. didn’t know about pharmacy) 13 (11.9%)
Inconvenience (e.g. too far, not opened) 10 (10.0%)
Other? (e.g. not safe) 11 (8.0%)
Provider preference (e.g. doctor told me I should go to this pharmacy) 8 (7.8%)

JAm Pharm Assoc (2003). Author manuscript; available in PMC 2018 March 01.
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City of Chicago Pharmacies per Square Mile (N=511)
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FIGURE 1.
PHARMACY AVAILABILITY AND ACCESSIBILITY IN AND OUTSIDE THE SOUTH

SIDE OF CHICAGO
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® Nearest Pharmacy (N=43) ® Nonnearest Pharmacy (N=110)

Overall [N=153)

<25Kfyear | 225K/year Private Medicare
IN<66) NeT7) nsurance (N=46) (N=17) (N=27)

Household Income Insurance Status

PHARMACY AND INDIVIDUAL CHARACTERISTICS ASSOCIATED WITH
PHARMACY UTILIZATION AND DISTANCE TRAVELED TO PRIMARY PHARMACY
OVERALL AND ACCORDING TO USE OF NEAREST PHARMACY (N=153)

Notes: 16/169 respondents excluded due to missing data on nearest or primary pharmacy
type. Pearson chi-square was used to test the difference between proportion of users and
non-users of nearest pharmacy. Wilcoxon rank sum statistics was used to test the differences
between the median distance traveled to primary pharmacy between users and non-users of
nearest pharmacy. * Statistically significant (p<0.05). Statistically significant differences
were found comparing users and non-users of nearest pharmacy for all pharmacy types and

individual characteristics (p<0.05).
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CHARACTERISTICS OF SOUTH SIDE CHICAGO POPULATION OF PRESCRIPTION MEDICATION

USERS (N=169)

Weighted % (95% Confidence Interval)

Age (years) (Mean, CI)

59.0 (56.9, 61.7)

Age (years) (Median, Range)

58.7 (35.7, 86.0)

% Women (N=108)

57.7 (48.4, 66.6)

Household Income

<25K/yr (N=66)

41.7 (32,5, 51.5)

225K-49K/yr (N=44)

33.6(25.0, 43.5)

>50K—-99K/yr (N=24)

17.3 (11.2, 25.6)

2100K/yr (N=9) 7.4(3.6,14.6)
Number of Chronic Conditions (Mean (Cl)) 2.1(1.9,24)
Number of Chronic Conditions (median (range)) 2.0 (0-13)

0 (N=16) 10.5 (6.0, 17.6)
1 (N=43) 26.9 (19.4, 36.1)
2 (N=47) 29.8 (22.1, 38.8)

3 or more (N=60)

32.8(25.0,41.7)

Number of Prescription Medications (mean (Cl))

45(3.0,6.1)

Number of Prescription (median (range))

3.0 (1-40)

1 (N=26)

14.9 (9.7, 22.2)

2 (N=32)

17.1 (114, 24.7)

3 or more (N=111)

68.1(59.3, 75.7)

Insurance Status?

Private Insurance (N=64)

43.0(34.3,52.2)

Medicare (N=50)

28.2(20.8, 36.9)

Medicaid (N=18)

8.7 (5.2, 14.2)

Other Insurance (N=4)

1.3(0.4,4.1)

Uninsured (N=31)

18.9 (12.2, 28.0)

Nearest pharmacy type

Chain (N=128)

87.9(81.7, 92.2)

Independent (N=25)

12.1 (7.8, 18.3)

Distance to nearest Pharmacy

<1 mile (N=95)

67.0(58.1, 74.9)

=1 mile (N=58)

33.0(25.1, 41.9)

Cost-related underuse (N=21)

10.3 (6.4, 16.3)

This measure did not include information on prescription drug coverage.
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