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Background: Easy and adequate access to community pharmacies is key to eliminating primary barriers to the utilization of
medicines and healthcare services. The location of community pharmacies is important for patients and providers when choosing
and opening a pharmacy, but only a handful of studies investigate factors associated with the geographical distribution of pharmacies.
This study aimed to identify decisive factors for location selection when starting a pharmacy among districts/townships in Taiwan.
Methods: This cross-sectional mixed mode study employed an explanatory sequential design, beginning with a quantitative analysis
of national datasets, and followed by a qualitative analysis of structured interviews. The national data were extracted from the Taiwan
government database of 2020, and the qualitative interviews were conducted with 10 community pharmacists through a snowball
sampling in 2021. A multiple linear regression was conducted to identify salient predictors of the number of community pharmacies in
each of the 368 districts/townships in Taiwan, including population density, median annual household income, number of physician
offices, area, and proportion of female residents of each district/township. Ten chief pharmacists were interviewed to share viewpoints
on the decision-making process of their selection of current pharmacy practice sites. Inductive thematic analysis was performed to
extract factors pertinent to location selection for pharmacy operations and services.

Results: Confirmed by quantitative and qualitative data, population density, numbers of physician offices, median annual household
income, pharmacy operation type, and type of retail locations are key determinants for site selection in considering opening a new
community pharmacy.

Conclusion: The study uncovers salient factors associated with the choice of community pharmacy location in Taiwan and proposes
the adequate number of physician offices that a community pharmacy can collaborate with. In addition, pharmacists should prudently
consider if their preferred service features match the needs of residents.
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Introduction

Easy access to medicines plays a key role in promoting healthcare for all." In recent years, there is a growing interest in
utilizing community pharmacies to support holistic care through primary, secondary, and tertiary prevention services.” In
addition to dispensing medications, community pharmacies also offer educational programs,® self-care counseling,’
disease prevention initiatives,” and wellness programs.® Since 2008, there is a steady growth of community pharmacies
in Taiwan, the research site of this study. The number of community pharmacies in Taiwan has risen from 7215 to 8234
between 2008 and 2020, and the 14.1% increase was faster than the population growth (3.5%; Figure .10 Providing
extended hours of operation, availability of home delivery of medications, and walk-in medication counseling services,

community pharmacies are uniquely positioned as more accessible than other healthcare settings.''
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Figure | Trends of the number of community pharmacies and total population in Taiwan from 2008 to 2020.
Notes: Data from the Ministry of Health and Welfare, Taiwan.'?

Community pharmacies also bring about real and solid changes in patients’ well-being. Previous studies have
indicated that pharmacists, when collaborating with other healthcare professionals, can advance medication safety,
promote health, prevent disease, reduce healthcare costs, and improve medication adherence and health outcomes.'?
For instance, patients with newly diagnosed chronic diseases receiving medication management interventions from
a community pharmacy showed a 3% higher medication adherence, 1.8% fewer hospital admissions, 2.7% fewer
emergency room visits, and 0.53 fewer mean outpatient visits than their counterparts.'> As a result, access to community
pharmacies complements the ultimate care-for-all ideals of a sound healthcare system by providing individuals with
assured delivery of healthcare services and securing patients’ appropriate utilization of medications.'*

Ensuring equitable access to quality community pharmaceutical services is one of the preemptive goals of public health
policy in Taiwan, particularly for residents in rural areas.'” In the UK, the Department of Health and Social Care considers
geographical distribution, distance, and availability of healthcare services as the three primary evaluation criteria of
community pharmacy access.'® Geographical availability is measured as the geographical distribution of pharmacies
within an area and the ratio of the number of pharmacies to the number of residents. However, literature on the geographical
distribution of community pharmacies remains sparse.' In the US, pharmacy dessert has been used to describe the rarity and
inaccessibility within a region.'* In Taiwan, the governmental statistics adopts the UK model to define the density of
community pharmacies within a region. Such definition is also aligned with the current scale of health equity in Taiwan.

We also argue that the combination of analyzing government datasets and interviewing practitioners provides the best
research approach to answer the research questions. Community pharmacies in Taiwan are privately-owned businesses,
generally located in commercial areas and contracted by the National Health Insurance to dispense prescriptions, in
addition to revenues generated through the provision of over-the-counter medications and other healthcare items. Given
the importance of the location, it is surprising that there is a void of empirical research on the start-up of community
pharmacies. Choosing the right location for operating a community pharmacy involves multicriteria decision-making
processes, which calls for both quantitative and qualitative methodologies to explore.'” Some qualitative studies in
Taiwan pointed out that closeness to business areas and population size of an area determined the expansion of
community pharmacies.'® 2 However, previous literature presents little quantitative evidence to pinpoint salient vari-
ables associated with the location selection of starting a pharmacy.”’ Moreover, there are other potentially important
factors that have received little attention. We know neither the capacity of a pharmacy to serve adjacent residents within
a region nor the distribution of community pharmacies nationwide. Given the hiatus of recent data on the location
selection of starting a community pharmacy, this study aimed to use a mixed mode approach to exploring determinants of

location selection for community pharmacy operations and services in Taiwan.
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Materials and Methods

Study Design

This cross-sectional study utilized an explanatory sequential mixed mode design which comprised a quantitative phase
and a subsequent qualitative phase (Figure 2).>* This design involved collecting and analyzing government datasets
quantitatively first before exploring the nuanced findings complementary to quantitative results through collecting and
analyzing interviews of chief pharmacists qualitatively.”> Such design helps answer the research questions the best
because exploring the topics of research interest from participants’ insights would enable researchers to use qualitative
data and thematic analyses to further elaborate on the statistically significant findings.**

During the quantitative phase of the study, we retrieved public-use data on population demographics and the background
information of community pharmacies from the Taiwan Ministry of Health and Welfare 2020 database.”® During the qualitative
phase from April to May 2021, we conducted one-on-one interviews to explore the determinants that pharmacists referred to
when selecting a practice location in the community setting. Lastly, the findings collected from the qualitative phase were mapped
onto the results from the quantitative phase to understand how the findings of the two phases complemented each other. The study
protocol was approved by the Research Ethics Committee at the National Taiwan University Hospital (202104014RINC).

Quantitative Phase
Data Source and Collection

There are 22 counties/municipalities, composed of 368 districts/townships, in Taiwan (Table 1). All registered commu-
nity pharmacies were indexed on the government’s websites and included in the quantitative phase.”> We collected the
number of community pharmacies located in each district/township nationwide from the Taiwan Ministry of Health and
Welfare.”> The number of physician offices located in each district/township was extracted from the website of the
Taiwan Medical Association.?® In addition, the national sociodemographic information of the population (ie, population

Quantitative Phase Qualitative Phase Data Integration
Procedures Procedures Procedures
+ Data collection of the characteristics * Participants from community » To compare the similarity and
of community pharmacies and pharmacies difference in the quantitative
population demographic in each *n=10 and qualitative findings
district from Government’s open data * One-on-one structured interviews « To explore factors associated with
- Number of community pharmacies * Inductive thematic analysis the location selection of
- Population size community pharmacies

- Sex distribution
- Area of district
* n = 368 districts
* Descriptive analysis

* Linear regression analysis

Products Products Products
* Results in tables * Transcripts « Factors identified based on
» Database with measures * Quotes, codes, themes statistical significance and quotes

» Comparison of findings from

quantitative and qualitative phases

Figure 2 Explanatory sequential mixed mode design of the exploration of determinants of the location selection for community pharmacy operations.
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Table | Descriptive Statistics of the 22 Counties or Municipalities in Taiwan in 2020

County/Municipality KLU [ TPE | TPH | TYC | HSH | HSC | MAL | TXG | CWH | NTC | YLH | CHY | CYlI | TNN | KHH | IUH ILN HWA | TTT | PEH | LNN | KMN
Number of districts 7 12 29 13 13 3 18 29 26 13 20 18 2 37 38 33 12 13 16 6 4 6
Number of urban districts 7 12 22 12 6 3 7 28 25 4 17 10 2 26 30 21 7 3 | 6 6
Number of rural districts 0 0 7 | 7 0 11 | | 9 3 8 0 11 8 12 5 10 15 0 | 0
Size (square kilometers) 133 272 2053 1221 1428 104 1820 2215 1074 4106 1291 1904 60 2192 2952 2776 | 2144 4629 3515 127 29 152
Number of physician offices 165 1736 1678 817 216 209 190 1705 517 242 275 171 211 1034 1622 389 188 148 93 54 4 32
Number of community 19 824 1355 799 180 152 200 1106 456 222 308 171 118 730 996 318 162 108 68 17 12
pharmacies
Population (in thousand) 367 2602 | 4030 2268 570 451 542 2820 1266 490 676 499 266 1874 2765 812 453 324 215 105 13 140
Male 183 1238 1968 1124 291 222 279 1385 643 250 350 259 128 933 1364 414 228 164 110 54 7 70
Female 184 1363 2062 1144 279 228 262 1435 622 240 326 240 137 941 1401 398 224 160 104 51 5 70
Median annual household 598 751 605 657 629 704 585 593 456 557 593 585 648 593 611 587 576 546 576 685 792 740
income (New Taiwan Dollars in
thousand)

Notes: Municipalities include TPE, TPH, TYC, TXG, TNN, and KHH. Data from the National Development Council, Taiwan.?®
Abbreviations: KLU, Keelung City; TPE, Taipei City; TPH, New Taipei City; TYC, Taoyuan City; HSH, Hsinchu County; HSC, Hsinchu City; MAL, Miaoli County; TXG, Taichung City; CWH, Changhua County; NTC, Nantou County;
YLH, Yunlin County; CHY, Chiayi County; CYI, Chiayi City; TNN, Tainan City; KHH, Kaohsiung City; IUH, Pingtung County; ILN, Yilan County; HWA, Hualien County; TTT, Taitung County; PEH, Penghu County; LNN, Lienchiang

County; KMN, Kinmen County.
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size, sex distribution, proportion of senior citizens [individuals of 65 years of age and beyond], and size of district) of
each district/township was collected from the Department of Household Registration, Ministry of the Interior, Taiwan.?’
The median annual household income was retrieved from the website of the Financial Data Center of the Ministry of
Finance, Taiwan.?® All data were collected from the latest information reported during study execution.

Data Analysis

Descriptive analysis was used to summarize the population sociodemographics and community pharmacy characteristics.
A multiple linear regression model was estimated to identify salient factors that predict the number of community
pharmacies in each district. Each district/township was treated as an analytic unit for operating a community pharmacy.
We assumed the number of community pharmacies in each district/township as the pharmacists’ preference of location
selection for pharmacy operations. In the regression model (n = 368), the outcome variable was the sum of community
pharmacies operated in each district/township. The independent variables included the population size, proportion of
females, proportion of senior citizens, total number of physician offices located in each district/township, and if the
district/township belonged to an urban area. A district/township was defined as urban if it had more than 20,000
individuals registered as residents and a population density of more than 300 residents per square kilometer, otherwise
defined as rural.®® All statistical analyses were carried out using SPSS version 28, with the statistical significance level at
a two-sided p < 0.05.

Qualitative Phase

Data Source and Collection

Study participants in the qualitative phase were eligible if they were at least 20 years of age, presently being the chief
pharmacist in the community pharmacy he or she served, and able to speak Mandarin. Snowball sampling was used to
recruit community pharmacists to participate in the study. We also collaborated with the Taichung City New Pharmacist
Association to refer community pharmacists to voluntarily partake in the qualitative phase. A one-on-one, in-person
structured interview with each participant was conducted to elicit his or her experiences of selecting the location for
pharmacy operations. For qualitative interviews, there is no rigid rule of how large the sample size should be.*® A sample
size of 9 to 17 is considered sufficient to reach saturation with well-defined study populations.>’ A protocol was
developed to guide the interview process. The interview questions (Box 1) were developed based on relevant literature
and revised by three professionals with expertise in pharmacy practice to ensure the questions were pertinent to the
research. The interview questions focused on the participants’ experiences of choosing the location for starting and
managing a community pharmacy. All interviews were conducted in quiet office spaces at the community pharmacies,
and the interviewer took field notes during each interview.

Data Analysis

Inductive thematic analysis was conducted to analyze interview transcripts. By using an inductive approach,
researchers are not bound to pre-existing theoretical frameworks or preconceptions before data analyses, and the
flexibility of this method allows for broader and more extensive analyses of the entire body of data.’***> Thematic
analysis is appropriate to use when seeking to understand a set of thoughts across different individuals and
illustrate the commonality related to research questions.’®> Hence, researchers are able to find nuances in light of
the research questions that go beyond unique experiences from one single individual.*> The analyses were

Box | Questions for the Structured Interview of Chief Pharmacists

|. What were the top three considerations or factors for location selection when starting the current community pharmacy?

2. Do the attributes of current location of your pharmacy conform fully with your initial site selection priorities?

3. What are the most rewarding attributes of the current pharmacy operations and services in the past three years?

4. What are the most improvement needs of the current location for pharmacy operations and services in the past three years?

5. If you would like to start a new pharmacy, what would be your priorities in location selection?
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conducted in the following steps: 1) reading and rereading the transcripts three times to be familiar with the
data; 2) reading the data line by line to capture key thoughts; 3) generating initial codes to perform coding
schemes to search for themes; 4) reviewing, organizing, defining, and naming the themes that were mapped onto
the research questions.***> The coding process (step 3) consisted of two stages. First, the researchers assigned
data chunks to generate main codes and then used both descriptive coding and in vivo coding.*® At this stage, we
first summarized the segments of data and condensed large amounts of data into fewer analytic units. At
the second stage, pattern coding was used to group these units into a smaller number of categories or themes
linking to research questions. We used investigator triangulation to develop an overall coding taxonomy and
ensure the trustworthiness of the results.*” For all transcripts, two researchers independently coded the transcripts
and came to a consensus on cach code and the interpretation to ensure the findings were grounded in the texts.
Data saturation was evaluated until no other themes emerged. MAXQDA 12 was used to help organize and
categorize the themes.

Results
Quantitative Findings

Of the 368 districts, 8421 community pharmacies and 11,696 physician offices were extracted from the government’s
open data, totaling 23,561,236 residents (49.55% males and 50.45% females). The average size and population density of
the districts were 98.35 square kilometers and 2748 people per square kilometer, respectively. Appendix 1 presents the
population size, sex distribution, area size, median household annual income, and the number of community pharmacies
and physician offices in each district.

The number of community pharmacies was positively associated with the number of residents (B = 0.746, p < 0.001)
and physician offices (B = 0.272, p < 0.001) in districts/townships after controlling for the covariates (Table 2). The
median annual household income (B = —0.068, p < 0.001) showed a negative association with the number of community
pharmacies in districts/townships. However, the size of districts/townships (B = —0.021, p = 0.191), proportion of elder
adults (B =—0.021, p = 0.216), proportion of female residents (f = —0.008, p = 0.664), and whether the district/township
was an urban area (f = 0.009, p = 0.591) was negligible to predict the number of community pharmacies in districts/
townships. The predictors included in the regression model can explain 94.2% of the variance in the number of
community pharmacies in a district/township (p < 0.001).

Qualitative Findings
Ten chief community pharmacists consented to participate and completed the interviews. They were 7 males and 3
females, with the age range of 30 to 60 years old. The mean length of practice at the current community pharmacies was

Table 2 Predicting Number of Community Pharmacies by Characteristics of Each District (n = 368)

Dependent Variable: Number of Community Pharmacies in a District/ Township
B SE i} p value

Number (in thousand) of residents in each district/township 0.293 0.011 0.746 < 0.001
Number of physician offices 0.168 0.018 0.272 < 0.001
Median annual household income (New Taiwan Dollars in thousand) of the district/township —0.031 0.007 —0.068 < 0.001
Size (in square kilometers) of the district/township —0.004 0.003 —0.021 0.191
Proportion (%) of adults at least 65 years of age of the district/township —0.154 0.124 —0.021 0.216
Proportion (%) of female residents of the district/township —0.126 0.291 —0.008 0.664
Urban area® 0.653 1.216 0.009 0.591
F 854.03*+*
Adjusted R* 94.2%

Notes: **P < 0.001. *Compared with the rural area.

Abbreviations: B, unstandardized coefficient; SE, standard error; 3, standardized coefficient.

976 https: Journal of Multidisciplinary Healthcare 2023:16

Dove!


https://www.dovepress.com/get_supplementary_file.php?f=409643.docx
https://www.dovepress.com
https://www.dovepress.com

Dove Chen et al

15.3 (SD: 6.4) years. We present beneath participants’ responses about the most important factors when making decisions
on location selection for pharmacy operations in the community.

Theme 1: Population size matters for pharmacy operations and services.

Most of the participants indicated that the population size is a prominent factor influencing their site selection for
starting a pharmacy operation. Community pharmacies located in a business district with a high population density are
more likely to have more customers to serve. In turn, they can earn adequate income to offset the operating cost. The
provision of pharmaceutical care to a broader population would generate more revenues to sustain pharmacy operations.

Where there are crowds, there is business. More customers bring more income to compensate for the rentals. We are not worried
about high rentals in a populous area if more people come in and out. The place with cheaper rental may have lower pedestrian

flow.

A pharmacy located in a mixed-use neighborhood can serve a diverse population. In the morning, people from the residential
communities come to the pharmacy for help. In the evening, people from the commercial facilities can present their needs to
pharmacists for help. Busy pedestrian flow brings business to support pharmacy operations.

Theme 2: The type of pharmacy operation and personal attributes determine where the pharmacy should be located.

Some participants mentioned that the type of pharmacy operation greatly impacts the location selection for pharmacy
operations. In aging residential areas, the provision of medications and healthcare products and collaboration with allied
healthcare professionals may better meet resident’s needs. Pharmacies focusing on beauty products and counseling may
consider targeting the younger population in commercial and industrial areas. Pharmacists’ personal characteristics are
also bound to the type of pharmacy operation. Pharmacies specializing in medication dispensing and refill may work with
nearby physician offices or hospitals to consolidate rapport. Pharmacists providing services for one-time consumers in
urban areas ought to be more eloquent and skillful in communication, especially in such a swift timeframe.

To operate a community pharmacy is a human-centered profession, and you can decide which type of operation works for you.
Prescription dispensing may be the main task for pharmacists whose pharmacies are adjacent to hospitals. Those who are good
at getting along with the elderly may decide to operate pharmacies in senior communities and provide long-term care services.

Commercial areas may be a good idea if you want to serve a younger population or white-collar workers.

Theme 3: Types of retail locations play a double-edged sword for pharmacy operations and services.

Most participants pointed out that types of retail locations are important factors when choosing the site for
starting a pharmacy. Pharmacies near physician offices, supermarkets, and convenience stores are easy to attract
customers who plan to visit physicians or need to replenish daily supplies. Cross-industry alliances can be developed
with allied professions or enterprises to provide integrated one-stop services to attentively fulfill customers’ needs.
Transportation is deemed a critical factor of pharmacy operations as convenient transportation offers customers easy
access to pharmacies. Pharmacies near bus stops may become a gathering place for public transporters, bringing in
better revenue. However, the visibility of the pharmacy may be hindered by too many excessive billboards from

nearby shops. In addition, convenient transportation without enough parking space may deter customers from
stopping by.

More people pass by community pharmacies because physician offices and grocery stores are nearby. The 24-hour lighting
billboard of the convenience stores makes the pharmacies noticed, too.

It is convenient to go to the pharmacies around bus stops where customers can take buses with ease. However, pharmacies may

be left out if temporary parking lots are unavailable.

Discussion
Confirmed by quantitative and qualitative data, population density, number of physician offices, annual household
income, type of pharmacy services, and surrounding environments are determinants for decision-making in site selection

for pharmacy operations in the community setting.
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Similar to previous literature, the distribution of community pharmacies within a region is associated with population
density, local health needs, and median income of the community.'*'®!7® The identified demographic factors (ie,
number of residents and annual household income) associated with the number of community pharmacies in the areas can
inform policy-making to improve access to prescription medications and community pharmacies. Caring pharmacists can
target specific regions where pharmaceutical services are underserved. Besides, adding one additional community
pharmacy was associated with an increase of 3413 residents and 6 physician offices in each district/township, indicating
the capacity of a pharmacy can serve residents and collaborate with physician offices in the community setting. As such,
these objective indicators provide pharmacists and health authorities with a better understanding of how to allocate
appropriate pharmaceutical care resources in society.

This study reveals that mapping types of pharmacy services onto characteristics of pharmacists and regions may
inform the decision-making of the location of community pharmacies. Through the lens of pharmacy practitioners,
providing pharmaceutical care that fulfills local health needs and integrates surrounding resources tends to make
a successful pharmacy and strengthen the community healthcare network. For example, pharmacists are appropriate
candidates to connect the public to general practitioners (GPs) through cardiovascular risk screening. Trained pharma-
cists can engage community residents in getting a screening, refer those at risk to the GPs nearby, and promote
interprofessional primary-care collaboration.’® As such, the rapport between the public and healthcare professionals
can be teamed up to develop a seamless health promotion process in the community.

In contrast to previous research, which indicated a higher density of pharmacies was found in urban areas,' our study
showed no significant difference in the number of community pharmacies between rural and urban areas. It is possible
that on the populous island of Taiwan (13,826 square miles, approximately 245 miles long and 90 miles wide), one
district is not far away from another. As a result, there is a stark difference in the notion of pharmacy dessert in the
United States which is defined as 10 miles away from a pharmacy.*® What concerns us more is limited accessibility to
essential services offered by community pharmacies in rural areas. For example, the access to certain prescribed
medications may be a problem in rural areas since most prescribed medications are not allowed to be substituted with
generic ones in Taiwan.*' As such, when these prescription drugs are unavailable at their neighborhood pharmacies,
patients need to refill their prescriptions from pharmacies in urban areas or the prescribing hospital. The inequitable
access to necessary medical care should be addressed sooner than later.

Limitations

Though this study explored pertinent factors to the number of community pharmacies across districts/townships in
Taiwan, the findings need to be interpreted cautiously with some limitations. First, this study used aggregate data to
calculate population density per pharmacy to represent spatial access to pharmacies but did not calculate the distance
between the household address of each individual in the population and the corresponding closest pharmacy. This may
introduce an error because it is possible that the actual distance that an individual needs to reach a pharmacy is farther
than the distance between the centroid and one’s nearest pharmacy. Future studies may consider using other approaches
(eg, geographic information system, space-distance approach) that consider actual distances to validate our findings.
Due to the nature of the data property, we did not account for the impact of each community pharmacy’s size and the
type of service on the pharmacy operation. For example, patients may go to a large pharmacy with more pharmaceu-
tical products to fulfill their needs rather than a small pharmacy that is short of medications or associated supplies.
Further research may collect data about pharmacy size and type of services provided in the pharmacy to understand if
and how rural-urban disparity in pharmaceutical care exists in Taiwan. Lastly, the unique healthcare system (e,
universal, mandatory, and public single-payer system) and geographic characteristics in Taiwan restrict the general-
izability of the study findings.

Conclusions

Quantitative and qualitative data demonstrate that population density, numbers of physician offices, median annual
household income, pharmacy operation type, and type of retail locations are key determinants for site selection of
opening a new community pharmacy in Taiwan. The findings help health authorities understand the average number of
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physician offices that a community pharmacy can collaborate with in the community setting after accounting for relevant
covariates. In addition, pharmacists may consider matching their characteristics and local health needs when making
decisions for starting up pharmacy operations and services.
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