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Abstract

Background: The objective of the current study is to elucidate the effect that the adoption of generic drugs by a
large hospital has on the dispensation of generic drugs by community pharmacies. We evaluated the percentage of
generic drugs dispensed by pharmacies and the cost of drugs dispensed before and after the adoption of generic
drugs by a large hospital.

Methods: Participants comprised patients who were admitted to Gifu Municipal Hospital prior to its adoption of
generic drugs (November 1, 2013 to November 14, 2013) and after its adoption (November 1, 2014 to November
14, 2014) and who utilized generic drugs dispensed by pharmacies.

Results: Results indicated that the pre-adoption dispensation rate of generic drugs by pharmacies was 48.3% (477/
926 drugs), while the post-adoption rate was 57.7% (604/1046 drugs), indicating an increase of 9.4 points (P < 0.
001). Furthermore, an investigation into the price paid for generic drugs as a percentage of the total price paid for
all drugs indicated the following: the pre-adoption percentage was 23.5% (9756/41,461 yen), and the post-adoption
percentage was 34.1% (19,221/56,438 yen), indicating an increase of 10.6 points (P < 0.001).

Conclusions: The results of this study revealed that the adoption of generic drugs by a hospital may promote the

use of generic drugs by pharmacies and lead to reduced medical costs as well.
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Background

The use of generic drugs as a way to reduce medical
costs has been increasing around the world. In 2015, the
global percentage of generic drug use was reported to be
high, ranging between 60% and 90%. In Japan, however,
this percentage remains significantly lower, at 54.6% [1].
As Japanese society has continued to age, medical costs
have also increased. For example, the national cost of
medical care in Japan in 2015 was 4.1 billion yen [2], an
amount that is putting a great deal of pressure on na-
tional health care financing. Thus, the Ministry of
Health, Labour and Welfare of Japan drew up its “Road-
map to Further Promote the Use of Generics” in April

* Correspondence: tachi@gifu-pu.acjp; teramachih@gifu-pu.acjp
1Laboratory of Clinical Pharmacy, Gifu Pharmaceutical University, 1-25-4,
Daigakunishi, Gifu-shi, Gifu 501-1196, Japan

Full list of author information is available at the end of the article

( BiolVled Central

2013 in order to increase the use of generic drugs. This
document specifies that “the numerical share of generic
drugs is to be increased to at least 60% of all drugs by
March 2018” [3]. In Japan, reforms of national medical
policies and the medical system at both the national and
local levels are being conducted in order to facilitate in-
creased use of generic drugs, and medical facilities are
also carrying out a variety of initiatives to this end.
There are numerous reports creating basic resources for
promoting the use of generic drugs, such as elucidation
of patient-related factors and physician-related factors,
and evaluation of healthcare policies and promotional
activities, in various countries [4—15].

One of the reforms made to the national healthcare sys-
tem was the 2014 revision of the reimbursement system
for medical care. This revision ensures that hospitals that
qualify for the diagnosis procedure combination system
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and have a high percentage of generic drug use among
their in-hospital patients receive higher rates of reim-
bursement. Many hospitals that take advantage of this
higher reimbursement system utilize a large number of
generic drugs in their in-hospital pharmacies. In fact, it
has been reported that the rate of generic drug usage by
in-hospital patients has been increasing [16]. It has also
been reported that the use of generic drugs by hospitals
has led to increases in generic drug use by in-hospital pa-
tients and has been effective in decreasing in-hospital
medical costs [17]. If a large hospital begins implementing
generic drug use, this is likely to influence the dispensing
of generic drugs at community pharmacies. However,
there exists no research as to whether there is an effect,
and if so what type, of the adoption of generic drugs
within a hospital mainly for use on hospitalized patients
on the percentage of non-hospital generic drug prescrip-
tions filled by pharmacies, as well as on the cost of the
drugs dispensed by these pharmacies. Such research is ex-
tremely important in order to create a policy designed to
increase the widespread use of generic drugs.

In this study, we assessed the dispensation rate of gen-
eric drugs by pharmacies and the drug costs at pharma-
cies before and after the adoption of generic drugs by a
large hospital in order to clarify its effect on the dispen-
sation of generic drugs by community pharmacies. We
also compared the price of drugs used within the hos-
pital and the price of drugs dispensed by pharmacies.

Methods

Participants

Participants comprised patients who utilized drugs dis-
pensed by pharmacies and who were hospitalized at Gifu
Municipal Hospital between November 1, 2013 and No-
vember 14, 2013, which was prior to its adoption of gen-
eric drugs (n = 255), and again between November 1, 2014
and November 14, 2014, which was after the adoption of
generic drugs by the hospital (n = 291). The exclusion cri-
teria were as follows: patients who used brand-name drugs

Page 2 of 8

for which generic drugs were available, patients who used
only drugs other than generic drugs, and patients who
used only drugs that could not be identified as either
brand-name or generic. After applying the exclusion cri-
teria, a total of 223 participants from the pre-adoption
period and 238 participants from the post-adoption period
were included in analyses (Fig. 1).

Analyzed drugs and the situation of adoption of drugs in
the hospital

The drugs we analyzed were “brand-name drugs with
available generic drugs” and “generic drugs” for both in-
ternal and external use that were included in the calcula-
tion formula for the numerical share of generic drugs
listed in the “Roadmap to Further Promote the Use of
Generics” [3].

With a total of 609 beds, Gifu Municipal Hospital is
one of the largest general hospitals in Japan, providing
community medical services and emergency care to the
city of Gifu and its suburbs. Gifu Municipal Hospital
adopted a large number of generic drugs between March
and May 2014. The percentage of generic drugs for
internal or external use that were adopted at Gifu Muni-
cipal Hospital was 16.0% (60 /375 drugs) prior to the
adoption of generic drugs and 32.0% (138/430) after
adoption.

Survey details

A retrospective survey of electronic medical records was
conducted. The surveyed items were patient age, gender,
medical department where hospitalized, type of medical
insurance, and drugs utilized immediately before admis-
sion. Drugs used immediately before hospital admission
were classified by prescribing facility (i.e., drugs pre-
scribed by Gifu Municipal Hospital or the other hospi-
tals/clinics) or dispensing facility (i.e., drugs dispensed
by pharmacies or hospitals/clinics, including pharmacies
within hospitals/clinics). They were also categorized as

Pre-adoption

[ Participants included ]
n=255

Exclusion criteria
Patients who used brand-name drugs for
which generic drugs were available,
patients who used only drugs other than
generic drugs, and patients who used only
drugs that could not be identified as either
brand-name or generic drugs
n=32

Post-adoption

[ Participants included ]
n=291

Exclusion criteria
Patients who used brand-name drugs for
which generic drugs were available,
patients who used only drugs other than
generic drugs, and patients who used only
drugs that could not be identified as either
brand-name or generic drugs
n=>53

[ Participants analyzed ]
n =223

[ Participants analyzed ]
n =238

Fig. 1 Patients included as participants
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either brand-name drugs or generic drugs, and further
categorized by drug price and efficacy.

Assessment methods and statistical analysis

In order to assess the changes that occurred in the dispen-
sation of generic drugs at pharmacies before and after the
adoption of generic drugs by Gifu Municipal Hospital, we
established the following outcome measures: the dispensa-
tion rate of generic drugs at hospitals before and after
adoption (the percentage of the number of drugs) and the
price paid for generic drugs (expressed as a percentage of
the total price paid for all drugs, referred to here as the
“price percentage”). In addition, in order to confirm
whether the adoption of generic drugs by Gifu Municipal
Hospital indeed had an effect on the dispensation rate of
generic drugs, as well as the drug ratio, we performed two
types of stratification: [1] stratification of drugs that had
the same ingredients as the newly adopted generic drug
vs. drugs that did not, and [2] stratification by prescribing
facility.

In order to assess whether the dispensation of generic
drugs by pharmacies led to reduced drug costs, we cal-
culated the reduced price of drugs — which was the dif-
ference between the price of the drugs actually utilized
(actual drug cost) and the cost of drugs dispensed at
maximum price (drug cost at maximum price) — among
drugs of the same type and specification, for each price
per drug or per unit. Conversions of the unit of currency
utilized in this study (Japanese yen) are as follows: 1 U.S.
dollar = 110.2 Japanese yen, 1 euro = 129.8 Japanese yen
(as of August 15, 2017).

In order to determine the amount of reduction in the
costs of drugs utilized in Gifu Municipal Hospital and
drugs dispensed by pharmacies, we assessed the price
ranges of drugs utilized in the hospital and drugs dispensed
by pharmacies after generic drugs were adopted. In the as-
sessment, the targets were drugs prescribed by Gifu Muni-
cipal Hospital and dispensed by pharmacies that included
the same ingredients as those used in the hospital. These
were then divided into the following four groups based on
the price ranges of drugs utilized in the hospital and drugs
dispensed by pharmacies: [1] brand-name drugs with ge-
nerics available, [2] generic drugs (50% or more of the price
of the brand-name drugs or the most expensive generics),
[3] generic drugs (between 30 to 50% of the price of the
brand-name drugs or the most expensive generics), and [4]
generic drugs (less than 30% of the price of the brand-
name drugs or the most expensive generics). We investi-
gated whether the price ranges of drugs dispensed by
pharmacies were lower, higher, or the same as the price
ranges of drugs utilized in the hospital. In Japan, there are
three price ranges for all generic drugs already listed in the
health insurance reimbursement system that have the same
formulation, dosage form classification, and specifications
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[18]. Thus, there were four groups in this study, including
the price range group for brand-name drugs (three price
range groups for generics and one price range group for
brand-name drugs). Statistical analysis was performed using
IBM SPSS Statistics 22 (Armonk, New York). Comparisons
of the dispensation rates and drug price rates before and
after the adoption of generic drugs were performed using a
chi-square test because the variables were unpaired despite
involving a pre-post comparison. Statistical significance was
set at P < 0.05.

Ethical considerations

This study was approved by the Ethical Review Board of
Gifu Municipal Hospital (Approval number: 212) and the
Bioethics Committee of Gifu Pharmaceutical University
(Approval number: 311-2) and was carried out according
to Ethical Guidelines for Medical and Health Research In-
volving Human Subjects announced by the Ministry of
Health, Labour and Welfare in Japan.

Results

Patient and drug background

Background information regarding the 223 pre-adoption
period participants and the 238 post-adoption period
participants is shown in Table 1. The drugs assessed in
this study were 926 drugs utilized prior to the adoption
of generic drugs and 1046 drugs utilized after adoption.
Background information regarding all these drugs is
shown in Table 2.

Dispensation rate of generic drugs

The dispensation rates of generic drugs at pharmacies prior
to and after adoption are shown in Table 3. The dispensa-
tion rate of generic drugs at pharmacies increased signifi-
cantly by 9.4 points. Drugs with the same ingredients as the
newly adopted generic drugs accounted for a significant in-
crease of 19.3 points while drugs that did not have the same
ingredients as the newly adopted generic drugs accounted
for a non-significant increase of 4.7 points. Drugs pre-
scribed by Gifu Municipal Hospital accounted for a signifi-
cant increase of 19.0 points while drugs prescribed by other
medical facilities accounted for a non-significant increase of
3.8 points.

Price percentage of generic drugs

The price percentages of generic drugs dispensed by
pharmacies prior to and after adoption are shown in
Table 4. The price percentage of generic drugs dispensed
by pharmacies increased significantly by 10.6 points.
Drugs with the same ingredients as the newly adopted
generic drugs accounted for a significant increase of 19.8
points while drugs that did not have the same ingredi-
ents as the newly adopted generic drugs accounted for a
significant increase of 7.7 points. Drugs prescribed by
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Table 1 Patient background
Pre-adoption Post-adoption P
(n=223) (n=2398)
Age (years), mean =+ standard deviation 68.5+189 687174 0911
Gender [n (%)] 0.608
Male 124 (55.6) 139 (584)
Female 99 (44.4) 99 (41.6)
Prescribing facility [n (%)] 0470
Gifu Municipal Hospital 106 (47.5) 104 (43.7)
Other hospitals/clinics 140 (62.8) 159 (66.8)
Medical department [n (%)]
Cardiovascular Medicine 45 (20.2) 41 (17.2)
Neurology 2 (09) 3(13)
Nephrology 4(1.8) 3(1.3)
Gastroenterology 29 (13.0) 27 (11.3)
Respiratory and Medical Oncology 23(10.3) 20 (84)
Hematology 9 (4.0) 7 (29)
General Internal Medicine 4(1.8) 13 (5.5)
Psychiatry 4(1.8) 520
Pediatrics 11 (4.9 7 (29)
Surgery 23 (10.3) 24 (10.1)
Neurosurgery 2 (09 1(04)
Breast Surgery 4(1.8) 10 (4.2)
Orthopedic Surgery 17 (7.6) 21 (8.8)
Thoracic & Cardiac Surgery 6 (2.7) 6 (2.5
Obstetrics & Gynecology 6 (2.7) 5.1
Ophthalmology 12 (5.4) 8 (34)
Dermatology 4(1.8) 4(1.7)
Urology 13 (5.8) 23 (9.7)
Otolaryngology & Head and Neck Surgery 4(1.8) 7 (29)
Dental & Oral Surgery 1(04) 3(13)
Type of public medical insurance [n (%)]
Union-managed health insurance 11 (4.9) 9 (3.8
Kyokai Kenpo 29 (13.0) 26 (109)
All mutual aid associations 7 (3.1 6 (2.5
National Health Insurance 63 (28.3) 77 (32.4)
Advance elderly 96 (43.0) 102 (42.9)
Retired persons 2 (09 2 (0.8)
Tax-exempt out-of-pocket 0 (0.0) 0 (0.0)
Livelihood Protection Law 15 (6.7) 16 (6.7)

Gifu Municipal Hospital accounted for a significant in-
crease of 12.9 points while drugs dispensed at other med-
ical facilities accounted for significant increase of 8.2 points.

Reduction in drug costs by price per drug or per unit
As part of our investigation into drugs dispensed by
pharmacies, we calculated reductions in drug costs using

price per drug or price per unit. Results indicated that
the cost reduction was 9.9 yen per drug/unit prior to
adoption, indicating a reduction of 18.2%, while the cost
reduction was 17.0 yen per drug/unit after adoption, in-
dicating a reduction of 24.0%.

For drugs prescribed by Gifu Municipal Hospital, the
cost reduction was 9.2 yen per drug/unit prior to
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Table 2 Drug background

Pre-adoption  Post-adoption P

(n=926) (n=1046)
Drugs that have the same ingredients or different ingredients as the newly adopted generic drugs [n (%)) 0.255
Drugs with same ingredients 302 (32.6) 339 (324)
Drugs with different ingredients 624 (674) 707 (67.6)
Prescribing facility [n (%)] <0001
Gifu Municipal Hospital 415 (44.8) 382 (36.5)
Other hospitals/clinics 511 (55.2) 664 (63.5)
Internal/External use [n (%)] 0.304
Internal use drugs 844 (91.1) 938 (89.7)
External use drugs 82 (8.9) 108 (10.3)
Efficacy classification [n (%)]
Central nervous system 111 (12.0) 162 (15.5)
Peripheral nervous system 3(0.3) 10 (1.0)
Sensory organs 15 (1.6) 3332
Cardiovascular 262 (283) 299 (28.6)
Respiratory 41 (4.4) 35(3.3)
Gastrointestinal 205 (22.1) 208 (19.9)
Hormones 0 (0.0) 1(0.1)
Urogenital organs and anus 7 (0.8) 14 (1.3)
Dermatologic preparations 40 (4.3) 48 (4.6)
Vitamins 33 (3.6) 22 (2.1)
Nutrients, tonics, and alternatives 10 (1.1) 14 (1.3)
Blood and body fluids 83 (9.0) 71 (6.8)
Other metabolic drugs 51 (5.5) 70 (6.7)
Antineoplastic agents 4 (04) 7 (0.7)
Allergy medicines 30 3.2 21 (20
Antibiotics 23 (2.5) 12 (1.1)
Chemotherapeutics 7 (0.8) 16 (1.5)
Alkaloidal narcotics 0(0.0) 2(0.2)
Non-alkaloidal narcotics 1(0.1) 1(0.1)
P<0.05
Table 3 Dispensation rate of generic drugs by pharmacies
Dispensation rate of generics P
Pre-adoption Post-adoption
[% (drugs/total drugs)] [% (drugs/total drugs)]
All drugs subjected to analysis 48.3 (447/926) 57.7 (604/1046) <0001
Drugs that have the same ingredients or different ingredients as the newly adopted generic drugs
Drugs with same ingredients 447 (135/302) 64.0 (217/339) <0.001"
Drugs with different ingredients 50.0 (312/624) 54.7 (387/707) 0.094
Priscribing facility
Gifu Municipal Hospital 475 (197/415) 66.5 (254/382) <0.001"
Other hospitals/clinics 489 (250/511) 52.7 (350/664) 0219

P<0.05
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Table 4 Price percentage of generic drugs at pharmacies
Price percentage of generic drugs P
Pre-adoption Post-adoption
[% (yen/total yen)] [% (yen/total yen)]
All drugs subjected to analysis 23.5(9756/41,461) 34.1(19,221/56,438) <0001"
Drugs that have the same ingredients or different ingredients as the newly adopted generic drugs
Drugs with same ingredients 27.1(3828/14,144) 46.8(7113/15,207) <0001
Drugs with different ingredients 21.7(5928/27,318) 29.4(12,108/41,231) <0001"
Priscribing facility
Gifu Municipal Hospital 21.5(4517/20,975) 34.4(8059/23,455) <0.001"
Other hospitals/clinics 25.6(5240/20,487) 33.8(11,162/32,983) <0001

P<0.05

adoption, indicating a reduction of 15.3%. The cost re-
duction was 20.9 yen per drug/unit after adoption, indi-
cating a reduction of 25.4%. For drugs prescribed at
other medical facilities, the cost reduction was 10.6 yen
per drug/unit prior to adoption, indicating a reduction
of 20.9%. The cost reduction was 4.8 yen per drug/unit
after adoption, indicating a reduction of 2.9%.

Price difference between in-hospital use drugs and drugs
dispensed by health insurance pharmacies

The numbers of drugs for each price range are shown in
Fig. 2. The percentages of drugs dispensed by pharmacies
that were in higher price ranges, the same price range,
and lower price ranges than drugs utilized in the hospital
were 9.8% (36 drugs/367 drugs), 66.5% (244/367), and
23.7% (87/367), respectively. The rate of drugs dispensed

by pharmacies that had the same formulation, specifica-
tions, and were of the same brand as drugs utilized in the
hospital were 79.3% (73/92), 74.4% (29/39) and 52.4% (11/
21) in the same ranges (250%, 230% and < 50% and < 30%
of the price of the brand-name drugs or the most expen-
sive generics), respectively.

Discussion

In this study, we conducted assessments of the dispensa-
tion rates and costs of generic drugs and calculated cost
reductions in order to uncover the effect that the adop-
tion of generic drugs by a hospital has on the dispensa-
tion of generic drugs by community pharmacies. We
found that both the dispensation rate and the price per-
centage of generic drugs dispensed by pharmacies in-
creased significantly before and after the adoption of

Drugs dispensed by pharmacies

Total of 367 drugs

Drugs utilized in the hospital

Generic drugs Gg;zl;/lc;[i;u;gss‘w Generic drugs
Classification of drugs Brand-name 250% of the price of the price of the <30% of the price
dine to th . drugs with of the brand-name bran d-ﬂ al:’:ne drugs of the brand-name
according to the price range generics available drugs or the most prand-nanme g drugs or the most
expensive generics L . expensive generics
€Xpensive generics
Brand-name drugs with
generics available 92 42 2 8 8
Generic drugs
250% of the price of the 3
brand-name drugs or the most 13 92 (73 ) 2 2
expensive generics
Generic drugs
230% and <50% of the price %
of the brand-name drugs or the 1 1 1 3 9 (29 ) 5
most expensive generics
Generic drugs
<30% of the price of the *
brand-name drugs or the most 9 0 2 21 (1 1 )
expensive generics

* The rate of drugs dispensed by pharmacies that have the same formulation, specifications,

T

and are of the same brand as drugs utilized in the hospital

he price ranges of drugs dispensed by pharmacies compared to those of drugs utilized in the hospital

C] The same

() Hign

9.8% (36/367)

66.5% (244/367)

D Low

Fig. 2 Price ranges of drugs dispensed by pharmacies versus those utilized in the hospital

23.7% (87/367)
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generic drugs by the hospital. As well, the numerical
share of generic drugs in Japan was 46.7% in September
2013 and 56.2% in September 2014 [19]. Thus, there has
been a trend toward the increased use of generic drugs
in Japan.

In order to determine whether these observed signifi-
cant increases in dispensation rates and price percentages
of generic drugs were indeed affected by the adoption of
generic drugs by Gifu Municipal Hospital, we performed
two types of stratification: [1] stratification of drugs that
had the same ingredients as the newly adopted generic
drug vs. drugs that did not, and [2] stratification by pre-
scribing facility. The dispensation rates and price percent-
ages of generic drugs underwent large and significant
increases for drugs with the same ingredients as the newly
adopted generic drugs and drugs prescribed by Gifu Mu-
nicipal Hospital, suggesting that the adoption of in-
hospital use of generic drugs by Gifu Municipal Hospital
promoted the dispensation of generic drugs by pharmacies.

According to a survey of the state of generic drug use
by pharmacies, many health insurance pharmacies were
not actively handling generic drugs owing to the fact
that nearby medical facilities were not actively using ge-
nerics [20]. It has also been reported that patients who
had previously used generics had a greater desire to re-
ceive generic drugs from pharmacies than patients who
had never used generics [9]. The most common reason
given by patients for refusing generic drugs was “I don't
want to change from the drug I am currently using”
[10]. In the present study, there were a couple of factors
that may have explained the increases in dispensation
rates and drug price percentages of generic drugs dis-
pensed by pharmacies. First, local pharmacies had be-
come more actively involved in the use of generic drugs
as a result of the active adoption of generics by the hos-
pital. Second, patients who had been admitted to the
hospital had used generics while hospitalized and, as a
result, chose to continue using generics at health insur-
ance pharmacies even after being discharged from the
hospital.

Our results found evidence of greater reductions in
drug prices (per drug or per unit) dispensed by pharma-
cies after the adoption of generics. These cost reductions
were particularly extensive for drugs prescribed by Gifu
Municipal Hospital compared to drugs prescribed by
other medical facilities. The stratification by Gifu Muni-
cipal and other hospitals/clinics were performed to ex-
clude influencing factors such as other government
efforts pushing the use of generic drugs and greater pub-
lic awareness of generic drugs. Therefore, we believe this
enhanced cost reduction occurred as a result of the in-
creased number of generic drugs prescribed by Gifu Mu-
nicipal Hospital. Based on the above data, the adoption
of in-hospital use of generic drugs can be expected to

Page 7 of 8

increase the rate of generics used by pharmacies and can
lead to cost reductions due to patients switching from
brand-name drugs to generic drugs.

The current study also uncovered interesting findings
regarding the price differences between drugs utilized in
the hospital versus those dispensed by pharmacies. In
particular, we found that 66.5% of drugs dispensed by
pharmacies were in the same price range as those uti-
lized in the hospital, which is a very high result. The rate
of drugs dispensed by pharmacies that have the same
formulation, specifications, and are of the same brand as
drugs utilized in the hospital were higher than 50%, sug-
gesting that it is easy for pharmacies to dispense the
same generic drugs (the same formulation, specifications
and brand) that are used in the hospital. Only 9.8% of
drugs dispensed by pharmacies were in a higher price
range, indicating that pharmacies were actively dispens-
ing generics.

The limitations of this study include the fact that it
was a retrospective study conducted at a single general
hospital in a single community, as well as the fact that it
surveyed drugs used by patients at the time of their ad-
mission. Furthermore, there might be several other
sources of potential bias. In Japan, drugs that are pre-
scribed by hospitals and clinics are often dispensed by
pharmacies located near those medical facilities. Clinics
play a role in the function of “home doctor” and most of
hospitals play a central role in community medical care.
Because most patients in the community go to the hos-
pital central in the community, we believe that the use
of in-hospital patients at a single general hospital in a
single community was appropriate in considering the
background of the Japanese medical system.

Conclusions

The current study suggests that the use of generic drugs
by pharmacies is promoted and drug costs are lowered
as a result of the adoption of generic drugs by a large
hospital. The data in this study constitutes important
evidence that can be used by the national government to
create proposals to reform the healthcare system and re-
vise government medical policies.
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