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Purpose: Providing medical, nursing, and welfare services in each community is becoming increasingly important as population ages
in Japan, and the demand for aseptic preparation in community pharmacies is expected to increase. In this study, the disparity in the
distribution of community pharmacies providing aseptic preparation services were examined to explore how the unequal distribution of
the pharmacies can be improved in the future.

Methods: The regional inequality of community pharmacies providing aseptic preparation services was evaluated using Gini
coefficients. The regional distribution was evaluated using a geographic information system application.

Results: Only 8.0% of all insurance community pharmacies in Japan provided aseptic preparation services. The Gini coefficient of
pharmacies providing aseptic preparation services for the total population of each municipality was 0.410. The population coverage,
within 16 km of pharmacies providing aseptic preparation services, was 96.5% of the total population. The residential grid coverage,
within 16 km of the pharmacies, was 75.2% of the total network, approximately one quarter not covered. It is estimated that the
coverage ratios will improve by some percentage by 2050, although the projected population in 2050 is expected to decrease by
approximately 20%.

Conclusion: The current number and distribution of pharmacies providing aseptic preparation services are inadequate, and measures
need to be taken to avoid future problems.
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Introduction

The older adult population is growing worldwide, posing a problem in providing healthcare services. Japan is facing an
unprecedented aging society that no other country has yet experienced. It is estimated that the percentage of the
population aged 65 and over will increase from 28.9% in 2021 to 37.7% in 2050." The continuous aging of the
population will cause a further increase in the demand for medical care and long-term care services.

In countries with aging populations, more integrated services are required to provide quality care, and efforts are
underway in many countries to link medical, nursing, and home care.? In Japan, the “Medical Care Plan” was established
in 1985 to create a system for providing essential medical care, taking into consideration the regional environment in the
communities, and the “Regional Medical Care Vision” was defined in 2017 within this plan.® This vision aims to
optimize the number of healthcare resources and hospital beds in each region, implying an increase in discharged patients
from the hospital and home care services. The demand for home healthcare services in Japan is expected to peak after

2040.* To meet this growing demand, a structure called the “Community-Based Integrated Care System™ ' has been
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established. This is a structure in which all people are provided with comprehensive healthcare, nursing, and welfare
services so that they can maintain their lives in their communities regardless of the level of care they need in their homes.

The roles of Japanese pharmacists working in community pharmacies have mainly been health counseling, selling
medicine, and dispensing prescriptions. Within the “Community-Based Integrated Care System”, patients may receive
Total Parenteral Nutrition, chemotherapy with anticancer drugs, and pain relief with opioids in their homes. Thus, the
demand for providing aseptic injections in patients’ homes is increasing. Furthermore, the Medical Care Plan, which
began in 2024, calls for community pharmacies to provide aseptic preparation services to patients receiving home
healthcare.®

Japanese community pharmacists have been providing infusion solutions, prepared aseptically on a clean bench in
community pharmacies, to home care patients. However, according to the 8th NDB Open Data’ provided by the Ministry
of Health, Labour and Welfare of Japan, the amount of fees related to aseptic preparations are less than 0.01% of all fees
for community pharmacists. It is also estimated that less than 1% of all pharmacies provide aseptic preparation services
for injectable opioids.'” The low ratio may reflect the small number of patients requiring aseptic preparations in home
settings, but it may also be due to the inability of community pharmacists to adequately respond to the demand.

With the recent increase in the number of patients undergoing outpatient cancer chemotherapy and the establishment
of laws to support children in medical care, the need for aseptic preparation services in community pharmacies continues
to grow in Japan. A survey examining the present state of aseptic preparation in Tokyo’s pharmacies revealed that the
labor-intensive task of aseptic adjustment might be concentrated in a select few pharmacies.!' To address the escalating
need for aseptic preparation, community pharmacies in each region need to be equipped to meet the future demand, but
the current status of the provision for aseptic preparations is unclear.

To ensure the continuity and quality of regional healthcare services, addressing disparities and shortages in medical
resources is an urgent issue. In Japan, where a super-aging society has been realized, the development of a “Community-
based Integrated Care System” has been promoted, making the appropriate allocation of medical resources in each region
extremely important. The problem of disparities in medical resources has long been raised in several countries. For
example, in Japan, the uneven distribution of doctors across regions and shortages in specific medical specialties have
been recognized as major issues.'*'> We analyzed the distribution of pharmacists in Japan and found that the imbalance
in the ratio based on geographical distribution has not significantly improved despite an improvement in the pharmacist-
to-population ratio due to the recent increase in the number of pharmacists.'*'> The analysis of such regional disparities
in medical resources often utilizes the Gini coefficient, a measure commonly used to assess income inequality.'*'>
Additionally, Geographic Information Systems (GIS) can process various spatial data comprehensively, providing
a visually comprehensible representation; this method has been widely used for multifaceted analyses.'®!”

In this study, a survey was conducted to assess the distribution of pharmacies providing aseptic preparation services,
aiming to determine whether there were a sufficient number of pharmacies providing aseptic preparation services in each
region and whether their distribution was appropriate.

Methods
Dataset

We conducted a cross-sectional study to analyze data from the websites described below. In Japan, universal health
insurance has been established. All pharmacy services based on prescriptions from physicians are covered under this
insurance system, referred to as “insurance dispensing”. To provide insurance dispensing services, pharmacies must be
registered as “insurance pharmacies” with the Bureau of Health and Welfare. In this study, an “insurance pharmacy” is
defined as a “community pharmacy”. Additionally, in Japan, community pharmacies can offer aseptic preparation
services, which involve preparing medications in an aseptic environment using equipment such as clean benches. To
receive fees for these aseptic preparation services, pharmacies must register with the Bureau of Health and Welfare. In
this study, a pharmacy that is registered to provide aseptic preparation services is defined as a “community pharmacy
providing aseptic preparation services”. Information on each pharmacy was obtained from the information bulletins, that
is, ‘List of Contents by Code’ and ‘List of Medical Institutions Receiving Notifications’, published by the Bureau of
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Health and Welfare (eight regional block offices of Hokkaido, Tohoku, Kanto-Shinetsu, Tokai-Hokuriku, Kinki,
Chugoku-Shikoku, Shikoku, and Kyushu). Information bulletins for February 2023 were downloaded from the website
of the Bureau of Health and Welfare. A total of 61,122 pharmacies were listed as insurance pharmacies in the bulletins.
The address information of the pharmacies and the notification status to claim additional fees for aseptic preparations
were extracted from the bulletins. Pharmacies providing aseptic preparation services must be insurance pharmacies;
therefore, all 61,122 pharmacies were included in this study. Population data were obtained in February 2023 by
downloading the ‘2022 Basic Resident Register’ from the e-Stat website (https://www.e-stat.go.jp/) of the National

Statistics Center of Japan, a comprehensive portal on government statistics. Depopulated areas were classified based on
the ‘List of Depopulated Areas’ available on the website of the Ministry of Internal Affairs and Communications.
‘Deemed depopulated area’ and ‘partially depopulated area’ are classified as depopulated areas.

Insurance pharmacies are only able to notify the Regional Bureau of Health and Welfare to claim the additional fees
for aseptic preparation, home healthcare services, and medical insurance fees if they meet the facility criteria. Therefore,
the notification status of additional fees for aseptic preparation and home healthcare services were used as an indicator of
pharmacies providing aseptic preparation and home healthcare services in this study.

Gini Coefficient

The Gini coefficient was employed as an indicator of the disparity in medical resources between municipalities. Although
it is generally used as an indicator of income inequality, it is also widely used to assess disparities in healthcare
resources.'>'® The value of the Gini Coefficient varies from 0 to 1. The closer the Gini coefficient is to 0, the more equal;
the closer it is to 1, the more unequal.

The Lorenz curve was obtained by arranging the municipalities in order of ascending number of community
pharmacies per population, and then plotting the cumulative relative frequency of the population on the horizontal
axis and the cumulative relative frequency of community pharmacies on the vertical axis. The Gini coefficient is
calculated based on the ratio of the area bounded by the Lorenz curve and equidistribution line to the area under the
equidistribution line. When the Lorenz curve (y; the cumulative relative frequency of community pharmacies, 0<y<l1) is
represented by the function y=L(x), where x is the cumulative relative frequency of the population (0<x<1), the Gini
coefficient is 1-2[y'L(x)dx.

Geographic Information System

To show the two-dimensional distribution of pharmacies that provide aseptic preparation services, QGIS was used as the
Geographic Information System (GIS) application. The pharmacy addresses obtained from the Bureau of Health and
Welfare were converted to coordinate information (latitude, longitude) using a CSV address-matching service (Center for
Spatial Information Science, University of Tokyo) to show in QGIS. Pharmacy addresses with low geocoding-accuracy
in the CSV address-matching service were converted to coordinates using Google Maps. An analysis of the resident
population living within a certain distance from the pharmacy was conducted using regional grid statistics. The statistics
and grid boundary definitions were downloaded from the e-Stat website, the portal site of official statistics of Japan. The
grid size used in this study was 1 km square (reference regional grid), and the population of each grid was based on the
2020 Census. The estimated 1 km grid population in 2050 were obtained from future population estimates published by
the National Land Numerical Information.'’

In this study, the grid in which residents live was defined as “residential grid”. Moreover, the “covered residential
grid” was defined as the residential grids contained within or adjacent to a certain distance (5, 10 or 16 km) from the
pharmacy. Here, 16 km is the longest distance from a pharmacy that provides home healthcare services to the destination,
according to Japanese medical insurance. The total number of residential grids and the covered residential grids were
used to calculate the residential grid coverage ratio by community pharmacies.

Residential grid coverage (%) = (number of covered residential grids/total number of residential grids) x 100.

Additionally, the population within the covered grid was used to calculate the population coverage ratio by
community pharmacies.
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Population coverage (%) = (total population within the covered residential grids/total population within all residential
grids) x 100

Ethical Considerations
Ethical approval was not sought for this study because it involves a database-related observational study without directly
involving any research participants. All results were obtained from data openly available websites.

Results

The number of insurance community pharmacies in Japan is 61,122, of which only 4,891 provide aseptic preparation
services, less than 10% of all community pharmacies (Table 1). Overall, 82.2% of all insurance community pharmacies
were located in non-depopulated areas, approximately the same as the proportion of the population in these areas (82.5%).
Similar trends were observed in pharmacies providing home healthcare and aseptic preparation services (Table 1).

Gini Coefficient

Then, the Gini coefficient, an indicator of unequal distribution, was calculated to evaluate the distribution of pharmacies
providing aseptic preparation services. The total number of municipalities was 1,741, of which 856 were non-
depopulated and 885 were depopulated (Table 1). The Gini coefficient of the pharmacies providing aseptic preparation
services to the total population in each municipality was 0.409. This value was larger than the Gini coefficient of 0.126
for all pharmacies and 0.206 for pharmacies providing home healthcare services (Table 2). The Gini coefficient of
pharmacies providing aseptic preparation services to populations in depopulated areas (0.606) was higher than that of
populations in non-depopulated areas (0.363).

The Gini coefficient of pharmacies providing aseptic preparation services relative to the projected population of each
municipality in 2050 was 0.418, showing no improvement compared to the Gini coefficient based on the 2022 population
(Table 2). Here, the Gini coefficients of pharmacies providing aseptic preparation services relative to the medical demand
in each municipality were calculated for both 2022 and 2050. The medical demand was estimated based on age-specific
medical needs and the population structure of each municipality, using previously reported equation.”® The resulting Gini
coefficients of pharmacies providing aseptic preparation services were 0.418 for the 2050 population, 0.412 for the 2022
medical demand, and 0.411 for the 2050 medical demand (Table 2). This indicates that assuming existing pharmacies
remain in operation by 2050, the distribution of these services will not show improvement in its inequality despite shifts
in population and medical demand.

Population Coverage and Residential Coverage

To further investigate the distribution of pharmacies providing aseptic preparation services, the proportion of residents
was measured based on the distance (5 km, 10 km, and 16 km) from pharmacies providing aseptic preparation services
(population coverage). The population coverage within 5 km of pharmacies providing aseptic preparation services was
86.8%, coverage within 10 km was 93.3%, and coverage within 16 km was 96.5% (Table 3A). In addition, the proportion

Table | Summary of Population and Pharmacy Information

All Areas
Number, (%)

Non-depopulated
Number, (%)

Depopulated
Number, (%)

Municipality 1,741 (100) 856 (49.2) 885 (50.8)
Population 125,927,902 (100) 103,920,112 (82.5) 22,007,790 (17.5)
Community pharmacy (all) 61,122 (100) 50,235 (82.2) 10,887 (17.8)
Community pharmacy providing aseptic preparation services 4,891 (100) 4,149 (84.8) 742 (15.2)
Community pharmacy providing home healthcare services 23,287 (100) 19,899 (85.5) 3,388 (14.5)
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Table 2 Gini Coefficient of the Number of Pharmacies and Medical Demand

A) All
Population Medical demand
2022 2050 2022 2050
Community pharmacy (all) 0.126 0.168 0.132 0.141
Community pharmacy providing aseptic preparation services 0.409 0.418 0.412 0.411
Community pharmacy providing home healthcare services 0.206 0.209 0.222 0.203
B) Non-depopulated
Population Medical demand
2022 2050 2022 2050
Community pharmacy (all) 0.113 0.142 0.117 0.124
Community pharmacy providing aseptic preparation services 0.363 0.379 0.361 0.370
Community pharmacy providing home healthcare services 0.176 0.184 0.185 0.178
C) Depopulated
Population Medical demand
2022 2050 2022 2050
Community pharmacy (all) 0.173 0.187 0.185 0.176
Community pharmacy providing aseptic preparation services 0.606 0.596 0.611 0.601
Community pharmacy providing home healthcare services 0.333 0.327 0.342 0.327

Notes: The population for 2022 was obtained from the 2022 Basic Resident Register, and the projected population for 2050 was
obtained from the National Land Numerical Information. The medical demand was estimated based on age-specific medical needs and
the population structure of each municipality using previously reported equation.zo

Table 3 Population Coverage and Residential Grid Coverage of Community Pharmacies
Providing Aseptic Preparation Services Based on the 2020 Census Population and 2050
Projected Future Population

A) Population coverage

Buffer radius

2020 Population, (Coverage, %%)

2050 Population, (Coverage, %")

5 km

110,377,918 (86.8)

92,540,367 (90.8)

10 km

118,541,727 (93.3)

97,512,472 (95.7)

16 km

122,659,584 (96.5)

99,695,474 (97.8)

B) Residential grid coverage

Buffer radius

2020 Number, (Coverage, %)

2050 Number, (Coverage, %)

5 km

64,040 (35.9)

60,691 (41.8)

10 km

103,433 (58.0)

93,352 (64.4)

16 km

134,168 (75.2)

116,611 (80.4)

Notes: The population of each grid in 2020 was obtained from the 2020 Census, and the projected population for
2050 was obtained from the National Land Numerical Information. *Total population in 2020 is 127,094,745, and
projected population in 2050 is 101,922,825. Total number of residential grids in 2020 is 178,397, and that of the
projected population in 2050 is 145,052.
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of residential grids within the distance from pharmacies providing aseptic preparation services was measured (residential
grid coverage). Consequently, residential grid coverage within 5 km of pharmacies providing aseptic preparation services
was 35.9% of the total grid, the coverage within 10 km was 58.0%, and that within 16 km was 75.2% (Table 3B).

Estimation of Population Coverage and Residential Coverage in 2050

To predict the unequal distribution in 2050, the coverage ratios were estimated by adapting the projected population of
2050 to the current pharmacy location data. The projected population in 2025 was approximately 20% smaller than the
population in 2020 (101,922,825 vs 127,094,745) (Table 3). Assuming that existing pharmacies providing aseptic
preparation will remain in the same location in 2050, the population coverage for the projected population in 2050 is
estimated to be 90.8% within 5 km of pharmacies providing aseptic preparation services, 95.7% within 10 km, and 97.8%
within 16 km (Table 3A). Additionally, the residential grid coverage is estimated at 41.8% within 5 km of pharmacies
providing aseptic preparation services, 64.4% within 10 km, and 80.4% within 16 km (Table 3B). Compared with the
population decline (approximately 20%), the improvement in the population coverage is estimated at only between 1.3%
and 4.0%, and the improvement in the residential grid coverage at approximately 6%.

To better understand the results, the pharmacies providing aseptic preparations, the areas within 16 km of the
pharmacies, and residential grids on a map (Figure 1) were plotted. In the residential grid, a low population is shown
in blue, a high population is shown in orange, and areas within 16 km are shown in light red. Even when based on
projected population in 2050, the blue low-population grids outside the 16 km delineation were distributed in the same
way as for the 2020 population (Figure 1).
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@® : Community pharmacies providing aseptic preparation services

* Area within a 16 km radius of the pharmacies providing aseptic preparation services.

Residential grids (1 km square) : ll, 1 - 2318 person/km?; 2319 - 9942 person/ km? ; I, > 9943 person/km?

Figure | Location of community pharmacies providing aseptic preparation services (A, B) Community pharmacies providing aseptic preparation services with population
grids of 2020 (A) and projected population of 2050 (B). QGIS was used to plot pharmacies providing aseptic preparation services on a map of Japan based on the address
information of pharmacies providing aseptic preparation services and regional grid statistics (I km grid data), and areas within 16 km of the pharmacies providing aseptic
preparation services were indicated in light red. The number of grids within 16 km relative to the total number of grids is defined as “residential grid coverage”, and the
population living within 16 km relative to the total population is defined as “population coverage”. The enlarged views show the depopulated area (i) and the non-
depopulated area (ji). (C) Heatmap of community pharmacies providing aseptic preparation services.
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Discussion

This study examined whether community pharmacies providing aseptic preparation services in Japan were appropriately
located in each region. The following five findings were identified regarding the current status of the distribution of these
pharmacies. First, the number of pharmacies providing aseptic preparation services was 4,891, approximately 8% of the
total of 61,122 insurance community pharmacies. Second, considering that 15.2% of the number of pharmacies providing
aseptic preparation services are located in depopulated areas and 17.5% of the total population is located in such areas,
the distribution of pharmacies providing aseptic preparation services between depopulated and non-depopulated areas is
almost equal to the population. Third, with regard to the distribution between municipalities, the Gini coefficient of all
pharmacies for the municipal population was low (0.126), but that of pharmacies providing aseptic preparation services
was high (0.409), suggesting that the distribution of pharmacies providing aseptic preparation services was unbalanced in
relation to the municipal population. In particular, the unequal distribution among municipalities classified as depopu-
lated areas was significant, with a Gini coefficient of 0.606. The Gini coefficients calculated based on the estimated
population structure and medical demand for 2050 did not show improvement compared to the results from 2022. Fourth,
3.5% of the total population did not live within 16 km of pharmacies providing aseptic preparation services, and this
small population was distributed in 24.8% of the residential grids. Fifth, despite a population decrease of approximately
20% by 2050, the maximum increase in residential grid coverage of pharmacies providing aseptic preparation services
based on a 10 km radius was only 6.4%. This study revealed that regional and long-term care provision systems for
aseptic preparation services are inadequate.

What is required to improve the provision of aseptic preparation services by pharmacies? First, technical training
opportunities are thought to be effective in increasing the number of pharmacies capable of aseptic preparation. A lack of
knowledge and skills in aseptic preparation has been cited as a reason for the inability to develop a framework for aseptic
preparation. In fact, regional pharmacy associations in Japan have organized training for the acquisition of aseptic
preparation techniques. It is necessary to continue organizing training sessions in the region. Second, from the
perspective of pharmacy managers, it is also necessary to solve the shortage of human resources for aseptic preparation
and to improve the profitability of aseptic preparation costs, including the cost of installing clean benches and other
equipment.”’ With regard to the shortage of human resources, the fact that only pharmacists can perform aseptic
preparation in Japan and the slow spread of aseptic preparation techniques may be obstacles to improvement. In
countries such as the USA and the UK, aseptic preparation is performed by pharmacy technicians.”*** Pharmacy
technicians need to complete technical training to perform aseptic preparation, and a training system for this has already
been established.?® > If laws and/or regulations on dispensing practices, together with the establishment of education and
training systems for aseptic dispensing, allow aseptic dispensing by non-pharmacists, it is expected that human resource
barriers will be improved. In terms of costs, profitability is expected to improve owing to the expected increase in
demand for aseptic preparation based on the government’s proposed Medical Care Plan and the fact that an increase in
fees for aseptic preparation is being considered.® From the patient’s perspective, the expected cost increases may lead to
avoidance of aseptic preparation. Nevertheless, many countries, including Japan, have developed healthcare subsidy

systems®%’

and social systems to reduce or exempt patients from costs. In other words, if the system for the provision of
aseptic preparation services by pharmacies is improved, a situation in which the patient’s cost burden becomes a barrier
to the provision of aseptic preparation services could be avoided.?**’

Does an increase in the number of pharmacies providing aseptic preparation services improve the aseptic preparation
provision in a region? We believe that an increase in the number may lead to an improvement in the number of
pharmacies per population for the following reasons. Matsumoto et al reported that an increase in the number of
advanced medical imaging devices (PET, CT, and MRI) in Japan made their regional distribution more equal.”® We
showed that the increase in the number of pharmacies between 2008 and 2018 improved the distribution of pharmacists
per population.'* Therefore, an increase in the number of pharmacies providing aseptic preparation services can improve
the distribution per population. However, as in a previous study, the distribution per area does not necessarily lead to
improvement, even when the distribution per population improved.'* Furthermore, dispensing, which requires special
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equipment and techniques, such as aseptic preparations, may not need to be implemented in all pharmacies, although
a certain level of distribution in the region is required.

The shortage of pharmacies providing aseptic preparation services in rural areas can lead to distortions in regional
healthcare. While in some countries, aseptic preparation is performed in specialized facilities, in Japan, it is conducted at
community pharmacies equipped with aseptic preparation facilities. When community pharmacies are unable to provide
this service, patients may be forced to choose hospitalization over home healthcare; this can negatively impact their
quality of life and result in inefficient use of limited medical resources.

In Japan’s healthcare insurance system, an additional fee has been set to evaluate the facility setup of pharmacies
providing home healthcare services that have clean benches.” This economic incentive could potentially lead to an
increase in community pharmacies providing aseptic preparation services. Additionally, to promote the development of
aseptic preparation services in rural areas, policies providing economic incentives such as increased fees for aseptic
preparation services at such pharmacies may be effective. To stabilize operations of community pharmacy in rural areas,
the Japanese healthcare insurance system offers preferential treatment in dispensing basic fees in these regions.” Such
economic incentives could accelerate the development of regional aseptic preparation supply system.

Factors contributing to changes in pharmacy distribution include not only the aforementioned economic and policy-
related factors but also social factors. Since the outbreak of COVID-19, remote work has become increasingly prevalent
in Japanese society, leading to a situation where work location is less constrained. This trend means that individuals who
previously had to reside in urban areas due to their jobs can now choose to live in rural areas. The trend towards remote
work may continue in the future, potentially accelerating the migration of populations to rural areas. Changes in
population distribution driven by societal shifts could, in turn, impact the distribution of pharmacies.**"

This study has following limitations. First, the linear distance from pharmacies providing aseptic preparation services
was used as the distance indicator. If road distances were used instead of linear distances, the coverage might be smaller
because road distances are within linear distances and therefore have a smaller coverage area. There are limitations to
both distance analyses, as there are many mountainous areas in Japan and the time distance from a pharmacy to
a patient’s home differs significantly between depopulated and non-depopulated areas. Second, pharmacies that submitted
a notification of additional fees for aseptic preparation were assumed as those providing aseptic preparation services;
however, the analysis of this assumption could not be assessed in terms of the actual number of aseptic preparations.
Third, it is not possible to determine the demand for aseptic preparations in relation to the population size. Fourth, when
calculating coverage ratio, each grid was at a linear distance from the pharmacy, and grids that were partially tangential
to a circle centered on the pharmacy were included in the coverage calculation, even if they were not fully included in the
area. The population of grids touching the area was included in the coverage calculation even if the actual residence was
not located within the area. Therefore, the coverage assessment was based on a grid unit of 1 km square. Finally, the Gini
coefficient and coverage ratios for 2050 are based on the assumption that the pharmacies existing in 2022 will continue to
operate in 2050. As the population is expected to decrease, the number of pharmacies is also expected to decrease.
Therefore, the Gini coefficient calculated for 2050 should be interpreted with caution. In addition, a decrease in the

number of pharmacies will result in a smaller coverage area; hence, the coverage rate in 2050 may be overestimated.

Conclusion

In Japan, there are significant disparities in the availability of aseptic preparation services across different regions, with
some depopulated areas being particularly underserved due to their distance from pharmacies offering these services. The
current distribution of pharmacies providing aseptic preparation services seemed to be insufficient to meet the needs of
all residents, especially in rural areas. From the perspective of community-based integrated care systems, it is crucial that
pharmacies providing aseptic preparation services are evenly distributed across all regions. Targeted strategic planning
and policy interventions are necessary to ensure equitable access to these services in every area. By proactively
addressing these disparities, future healthcare inequalities can be prevented and better preparation can be made for the

growing demand for aseptic preparation services.
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