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Abstract: The aim of this study was to identify regional disparities in generic drug usage and to
examine related factors. The database used for the analysis was the 2018 national health insurance
claims data published on the Japanese Ministry of Health, Labour, and Welfare. The drugs that
were targeted were a combination of brand-name and generic tetracycline ointments for periodontal
treatment and lidocaine injection solution used for dental anesthesia. The usage of generic drugs
was calculated and compared by prefecture based on the number of health insurance claims. The
comparison of related factors was conducted using data from other national statistical survey. The
results showed that the mean generic drug usage of tetracycline for periodontal treatment in all
prefectures was 71.2 & 8.1%, ranging from 45.8% to 85.3%. The mean generic lidocaine used for
dental anesthesia was 47.6 & 10.0%, ranging from 30.5% to 66.2%. The rank correlation coefficient
between the two was 0.359 (p < 0.05), and the tendency of using both generic drugs was low in major
metropolitan areas. Generic drug usage in Japan is low; thus, in order to reduce healthcare costs,
generic drugs need to be actively used in dentistry.
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1. Introduction

Generic drugs play an important role in sustaining the modern healthcare system, be-
cause escalating healthcare and drug costs are becoming a growing problem worldwide [1].
Healthcare costs in Japan have been escalating since the 1960s, presumably due to the
establishment of the universal health insurance system and the subsequent increase in the
number of patients receiving medical care, as well as the rapid aging of the population [2].

Concerned about the financial impact of rising healthcare costs, the Japanese govern-
ment started introducing generic drugs from an early stage; however, the share of generic
drugs in Japan did not increase as much as in Western countries. In 2011, the share was
only 22.8%, and Japan was advised by the Organization for Economic Cooperation and
Development (OECD) to increase the share of generic drugs to 30% or more [3].

In response to this situation, to facilitate medical institutions making the transition to
generic drugs, health insurance schemes introduced the “addition of insurance points”.
Prescription formats were also changed to make it easier for patients to request a change to
generic products. The usage of generic drugs has increased to about 70% in recent years as
a result of the Ministry of Health, Labour and Welfare’s (MHLW) policies to expand the
use of generic drugs, which is expected to remain an effective tool for reducing healthcare
costs in the future [4].

On the other hand, since prescription drugs are limited in dentistry, we believe that
it is important to ensure management stability of dental clinics by increasing the use of
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therapeutic generic drugs. The decline in the number of edentulous elderly patients should
be welcomed; however, the number of dental treatments is expected to increase as the
remaining teeth are at relatively high risk for disease. The context of medical costs in
dentistry is not so simple. Since the interests of pharmaceutical companies, insurance
pharmacies, and health insurance-covered medical institutions related to generic drugs are
intricately intertwined, the government, which is responsible for providing the institutional
framework, finds it difficult to take forceful measures [5]. To sustain universal health
coverage in the future, it is important to change the mindset of medical professionals.

Globally, the analysis of generic drug usage has been increasing since the 1980s, which
is said to have been triggered by the implementation of the Hatch-Waxman Act (Drug Price
Competition and Patent Term Restoration Act) in the United States [6], and the generic
market has grown rapidly since 1990. An overview of the economic benefits has been
reported by Caves et al. [7] and Reiffen et al. [8]; however, only the study by Hellerstein [9]
mentioned regional disparities. The only reported study of generic drugs in dentistry was
reported by Sharma [10], which did not mention regional disparities. The OECD 2017
report also pointed out that usage should be improved [11].

Thus, to provide basic data for future measures, this study used data from a government-
published health insurance database and examined the regional disparities in generic drug
usage in the field of dentistry and its related factors.

2. Materials and Methods
2.1. Study Design and Resource Database

A cross-sectional study design was adopted, and data from a single fiscal year obtained
from a government-published database were used. In Japan, the MHLW has taken the
initiative to publish health insurance data in stages and make them available for researchers.
Data (number of health insurance claims by item related to dentistry from April 2018 to
March 2019) from the most recently published 5th National Database of Health Insurance
Claims and Specific Health Checkups of Japan (NDB) were used as the data source.

2.2. Study Methods

The number of claims for generic and brand-name tetracycline ointments for peri-
odontal treatment (in total, 3,310,935 cases) and lidocaine injection solution used for dental
anesthesia (in total, 3,315,728 cases) (Table 1) was obtained from the 5th NDB Open Data
(2018 national health insurance claims data) published on the MHLW website, and the
percentage of generic drug usage was calculated based on the number of health insurance
claims (Figure 1). To compare therapeutic and prescription drugs in dentistry, 60 mg non-
steroidal-anti-inflammatory-drugs (NSAIDs) tablets and six generic drugs were compared
(in total, 19,990,343 cases, approved for tooth aches).

Table 1. Drug combinations used to calculate the percentage of generic drug usage.

Generic

Outpatient (in-Hospital) Drug for Dental Use Drug Price (¥) Number of Case
Category
Brand-name Tetracycline ointment [P1] 10 mg, 0.5 g 598.1 1,944,889
Generic Product Tetracycline ointment [P2] 2% 10 mg, 0.5 g 399.5 1,370,839

Outpatient (in-hospital) drug for dental use:

Generic Category Dental local anesthetic Drug Price (¥) Number of case
Brand-name Lidocaine Cartridge for Dental Use [L1] 1.8 mL 78.2 2,238,393

Generic Product Lidocaine Inj. Cartridge [L2] 1.8 mL 58.0 1,072,542

Generic Category Outpatient drug for dental use: Drug Price (¥) Number of case

Anti-inflammatory drug
Brand-name NSAIDs Tablets [N1] 60 mg 14.5 4,353,108
Generic Product NSAIDs Tablets [N2-N6] 60 mg 7.8 15,637,235
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Number of generic drug claims x 100 (%)

Number of brand-name drug claims + Number of generic drug claims

Figure 1. Formula for calculating the percentage of generic drug usage. The data used were the number of claims for the

period between April 2018 and March 20219. For the correlation analysis, both of the values (upper limit 200%) were used

for dental use (in-hospital).

To analyze factors related to the usage of generic drugs, Spearman’s rank correlation
coefficient matrix was calculated to examine the association with items such as national
statistics findings (e.g., Survey of Physicians, Dentists and Pharmacists) by prefecture (e.g.,
number of dentists per 100,000 population) and total amount of dental insurance claims. A
scatter plot was also created to compare the distribution among the items.

For the statistical analysis, Microsoft Excel (Microsoft Japan, Tokyo, Japan) was used
to calculate generic drug usage and the analysis of the contingency tables, and BellCurve
for Excel (Social Survey Research Information Co., Ltd., Tokyo, Japan) was used for the
correlation analysis.

2.3. Study Ethics

The present study was conducted after obtaining approval from the Research Ethics
Committee of Nippon Dental University (approval No.ECNG-R-5). A national database
was used as the data source. Although the government obtains informed consent from
subjects and the methods used are not disclosed, the methods proposed in the Japanese na-
tional statistics were followed, and the protocol complied with the Declaration of Helsinki.
Since this study was based on publicly available population data, personal information
was not included in the analysis.

3. Results

The mean percentage & standard deviation (SD) usage of generic tetracycline ointment
for periodontal treatment by prefecture was 71.2 £ 8.1%, with a range between 45.8% and
85.3%. The mean value * SD for generic lidocaine injection solution used for dental
anesthesia was 47.6 £ 10.0%, with a range between 30.5% and 66.2%. The rank correlation
coefficient between the two was 0.359 (p < 0.05), and it tended to be low in metropolitan
areas such as Tokyo, Hyogo, and Osaka (Figure 2). Both were high in areas such as
Kumamoto, Tokushima, and Niigata prefectures. In comparison, the mean percentage +
SD usage of outpatient (non-hospital) generic NSAIDs tablets was 68.8 & 14.1%, with a
range between 15.1% and 96.3, and there was no correlation between the two outpatient
(in-hospital) drugs (Figure 3). Each relationship figure shows the coefficients analyzed by
simple regression line analysis from each prefecture item.
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Items correlated with the percentage usage of generic drugs from the results of the
rank correlation matrix (Table 2) were items such as consultation days (—0.433; p < 0.01)
and total dental care cost (—0.444; p < 0.01), and no correlation was found with items
such as healthcare cost per day, number of dentists per 100,000 population, and usage
of generic NSAIDs. This section may be divided by subheadings. It should provide a
concise and precise description of the experimental results, their interpretation, as well as
the experimental conclusions that can be drawn.

Table 2. Correlation analysis between usage of each generic drug and indicators (Spearman’s rank correlation coefficients).

Spearman’s Rank Usage of . Total Amount Dental Nun}ber of Percgntage of lem‘ber of
. . Consultation Dentists per  Dentists Aged Clinics per
Correlation Coefficient Dental of Dental Care Cost
. . Days . 100,000 60 Years and 100,000
Matrix Generic Drugs Claims per Day . .
Population over Population
Usage of generic NSAIDs 0.188 —0.099 —0.129 —0.295 * —0.313* 0.105 —0.508 **
1\11%‘51886 ;i;}ﬁ;ﬁofr ~0.300 * 0.461 ** 0.469 ** 0.131 0.801 ** ~0328*
Percentage of dentists 0.262 0596 ** —0.603 ** ~0.106 —0.494
aged 60 years and over
Number of dentists per _ - -
100,000 population 0.203 0.548 0.559 0.183
Dental care cost per day 0.053 —0.071 —0.034
Total amount of dental 0.444 + 0.999 **

claims

Consultation days

—0.433 **

(*p <0.01, *p <0.05).

The negative correlation observed between generic drug usage and the relevant
factors related to healthcare costs (consultation days and total dental care costs) and the
characteristics of the scatter plot showed that dental care costs tended to be higher in areas
with low generic drug usage.

4. Discussion

The analysis of the present study showed that, in the field of dentistry in Japan, there
are regional disparities when it comes to the use of generic drugs.

It is thought that increases in drug costs are greatly impacted by the amount of drug
administered or prescribed and the rise in prices; however, there are many uncertainties
as to whether this impact extends to the regional level. Health insurance schemes, in-
cluding drug usage, in many countries are often run at the national level, and policies
recommending the use of generic drugs are often proposed by the government [12].

However, a noteworthy aspect in Japan is that the health insurers in a position most
likely to promote the reduction of healthcare costs are found at the regional level. Moreover,
organizations such as clinics and pharmacies, which have decision-making authority
related to the usage of generic drugs, are organized at the prefectural level, and many of
the audits related to medical fees covered by health insurance are also conducted at the
regional level.

These aspects, both in the field of medicine and dentistry, are among the characteristics
of the Japanese health insurance system, and although it is a universal health insurance
system, the presence of multiple health insurers has a complicating effect.

lizuka et al. cited the effect of drug price differences and problems in the healthcare
system as factors affecting generic drug usage in Japan [13]. In addition to the influences of
incentives, Ohashi et al. cited factors such as the effects of regional disparities in income [14].
Although both studies were based on analyses of outpatient medical prescriptions, it is
possible that dentistry has been affected in a similar manner.

Since symmetrical trends were particularly observed between urban and rural regions,
further studies related to a region’s economic strength may be needed in the future. In-
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creased copayment in public health insurance in regions with weak funding has already
become a problem [15].

As for factors related to dental care providers, there are fewer available generic
dental drugs compared to those for medical use, and even when they are available on the
market, problems may exist on the supply side, and some generic drugs have more limited
indications than brand-name drugs [16]. As for therapeutic drugs, the problem may be
that patients do not immediately see the benefits of switching to generic drugs, since the
system is designed so that profits are absorbed by the medical institutions.

However, since the accrued difference from the switchover contributes to the improve-
ment of management of medical institutions, it can be said that the management efforts of
dental clinics are reflected in the usage of generic drugs. According to the analysis of the
present study, the Tokushima and Niigata prefectures, which tended to have high generic
drug usage, had more dental clinics per population than other regions and were, therefore,
in more competitive environments [17].

In dental health measures for the elderly with high healthcare costs, the focus of
preventive measures is shifting from dental caries prevention to preventing periodontal
disease. Periodontal disease has been associated with many diseases such as diabetes
mellitus [18], and since it follows a chronic pathological course, polypharmacy needs to
be addressed when it comes to drug usage. Although not all prescriptions of multiple
drugs constitute polypharmacy, Kojima et al. reported that there are higher risks of adverse
events in cases where six or more types of drugs are prescribed [19]. When we previously
analyzed disease names for outpatient visits using Japanese national statistical data, we
found that many patients with dental diseases were also visiting medical institutions [20,21],
suggesting that there is a need to survey the status of administered drugs, including generic
drug usage, from the patient’s side.

Furthermore, to promote generic drug usage in the future, Authorized Generics (AGs)
also need to be promoted [22]. AG approval improves the image of the quality of generic
drugs, and we think that usage may be affected if a user’s sense of security increases. To
promote self-medication in Japan, OTC versions of conventional prescription drugs such
as pain killers are being promoted [23]. However, from a dental practice perspective, we
are concerned about the risk of losing the opportunity for early treatment. It is doubtful
whether this generally leads to a reduction in healthcare costs.

The limitations of the present study were the cross-sectional design that used prefec-
tural data from a single fiscal year and the scarcity of the number of drugs used to evaluate
usage; thus, there may have been a difference from the overall trend in generic drug usage.
Furthermore, since the analysis was limited to areas covered by health insurance, there
may have been a larger disparity in major metropolitan cities where medical treatments
not covered by insurance are more common. In order to resolve these issues, a large-scale
survey of medication usage of healthcare costs is needed [24].

Promotion of generic drugs and the elimination of regional disparities are issues
that should be addressed simultaneously to optimize healthcare costs, and we need to
verify whether the implementation of a nationwide policy is needed. The findings of the
present study showed that there is an especially large disparity between large metropolitan
areas and rural regions, and the fact that there was a correlation with the environment of
recipients suggested that we should focus on regional backgrounds.

5. Conclusions

Generic drug usage in the field of dentistry showed certain trends that varied by
prefecture. Although an association with factors such as dental consultation trends in
the region was suggested, the trends varied depending on the drug. In order to promote
generic drugs in the field of dentistry, regional backgrounds need to also be examined.

Author Contributions: Conceptualization: S.0., A.K.; methodology: A.K,; resources: S.0., AK,, AL,
H.K., SM. and M.S,; formal analysis: A.K., HK,; writing: 5.0., AK., AI, HK, SM. and M.S. All
authors have read and agreed to the published version of the manuscript.



Int. J. Environ. Res. Public Health 2021, 18, 11329 80f9

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the study protocol was ap-proved by the Nippon Dental
University Research Ethics Committee on 13/7/2012 (ap-proval No.ECNG-R-5).

Informed Consent Statement: Not applicable.

Data Availability Statement: NDB open data: 2017 data: https:/ /www.mhlw.go.jp/content/124000
00/000711946.xlsx (accessed on 20 April 2021).

Acknowledgments: The authors would like to thank the research staff at the Nippon Dental Univer-
sity, School of Life Dentistry at Niigata and Niigata Hospital for their assistance.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Kuribayashi, R.; Appleton, S. Comparison of Generic Drug Reviews for Marketing Authorization Between Japan and Canada.
Drug R D 2017, 17, 371-379. [CrossRef]

2. Dicker, D.; Nguyen, G.; Abate, D.; Abate, K.H.; Abay, S.M.; Abbafati, C.; Abbasi, N.; Abbactabar, H.; Abd-Allaf, F.; Abdela, J.
Global, regional, and national age sex specific mortality and life expectancy, 1950-2017: A systematic analysis for the global
burden of disease study 2017. Lancet 2018, 392, 1684-1735. [CrossRef]

3. Ministry of Health Labour and welfare (MHLW). Promotion of the Use of Generic Drugs, Policy Report, 2012. Available online:
https:/ /www.mhlw.go.jp/english /policy-report/2012/09/120921.html (accessed on 20 April 2021).

4. Japan Health Policy NOW. 6.2 Generic Drugs. Available online: https://Japanese.org/en/section-6-2/ (accessed on 20 April 2021).

5. Miller, S. Generic drugs: A treatment for high-cost health care. Mo. Med. 2020, 117, 12-13.

6. Hogan, G. Repercussions of the Drug Price Competition and Patent Term Restoration Act of 1984. Am. J. Hosp. Pharm. 1985, 42,
849-851. [CrossRef]

7.  Caves, E.; Michael, W.; Mark, H.; Pakes, A.; Temin, P. Patent expiration, entry, and competition in the U.S. pharmaceutical
industry. Brook. Pap. Econ. Act. 1991, 1-66. [CrossRef]

8.  Reiffen, D.; Ward, R. Generic drug industry dynamics. Rev. Econ. Stat. 2005, 87, 37—49. [CrossRef]

9.  Hellerstein, K. The importance of the physician in the generic versus trade-name prescription decision. RAND J. Econ. 1998, 29,
108-136. [CrossRef] [PubMed]

10. Sharma, M.; Tandon, S.; Chugh, T.; Sharma, S.; Parmod, S.; Aggarwal, V.; Kashyap, N. Drug abuse in paediatric dentistry: A
cross-sectional study. J. Clin. Diagn. Res. 2014, 8, 205-207. [CrossRef] [PubMed]

11.  Organisation for Economic Co-operation and Development (OECD). Health at a Glance 2019, 2019, OECDilibrary, 2019. Available
online: https:/ /www.oecd-ilibrary.org/social-issues-migration-health /share-of-generics-in-the-total-pharmaceutical-market-
2017-or-nearest-year_eda6bee4-en (accessed on 20 April 2021).

12.  Gothe, H.; Schall, I.; Saverno, K.; Mitrovic, M.; Luzak, A.; Brixner, D.; Siebert, U. The impact of generic substitution on health and
economic outcomes: A systematic review. Appl. Health Econ. Health Policy 2015, 13, 521-S33. [CrossRef]

13. lizuka, T. Experts agency problems: Evidence from the prescription drug market in Japan. RAND J. Econ. 2007, 38, 844-862.
[CrossRef] [PubMed]

14. Ohashi, H.; Nishikawa, K. Diffusin of generic drugs and incentive policies: The effect of medical fee revision in FY2012 on
Reducing drug costs. Jpn. J. Health Econ. Policy 2019, 31, 77-101.

15. Kitano, M. What's the difference? Comparison of American and Japanese medical practice. Keio J. Med. 2007, 56, 96-101.
[CrossRef]

16. Kuribayashi, R.; Matsuhama, M.; Mikami, K. Regulation of generic drugs in Japan: The current situation and future prospects.
AAPS J. 2015, 17, 1312-1316. [CrossRef]

17. Okawa, Y.; Hirata, S. Trends in the geographic distribution on dental clinics in Japan. Community Dent. Health 2014, 31, 62-64.
[PubMed]

18.  Fischer, R;; Junior, R.; Retamal-Valdws, B.; Figueriredo, L.; Malheiros, Z.; Stewart, B.; Feres, M. Periodontal disease and its impact
on general health in Latin America. Section V: Treatment of periodontitis. Braz. Oral Res. 2020, 9, €026. [CrossRef]

19. Kojima, T.; Akishita, M.; Kameyama, Y.; Yamaguchi, K.; Yamamoto, H.; Eto, M.; Ouchi, Y. High risk of adverse drug reactions
in elderly patient taking six or more drugs: Analysis of inpatient database. Geriatr. Gerontol. Int. 2012, 12, 761-762. [CrossRef]
[PubMed]

20. Komatsuzaki, A.; Ono, S. Study of the effects of recognition of stress on symptoms and regular hospital visits: An analysis from
Japanese national statistics. Healthcare (Basel) 2020, 8, 274. [CrossRef] [PubMed]

21. Kamoda, T.; Komatsuzaki, A.; Ono, S.; Tanaka, S.; Yokoi, Y. Association between drinking habits and oral symptoms: A
cross-sectional study based on Japanese national statistical data. Int. . Dent. 2020, 2020, 8874587. [CrossRef]

22. Hansen, R; Qian, J.; Berg, R.; Lineman, J.; Seoane-Vazquez, E.; Dutcher, S.; Raofi, S.; Page, C.; Peissing, P. Comparison of

generic-to-brand switchback patterns for generic and authorized generic drugs. Pharmacotherapy 2018, 37, 429-437. [CrossRef]


https://www.mhlw.go.jp/content/12400000/000711946.xlsx
https://www.mhlw.go.jp/content/12400000/000711946.xlsx
http://doi.org/10.1007/s40268-017-0186-8
http://doi.org/10.1016/S0140-6736(18)31891-9
https://www.mhlw.go.jp/english/policy-report/2012/09/120921.html
https://Japanese.org/en/section-6-2/
http://doi.org/10.1093/ajhp/42.4.849
http://doi.org/10.2307/2534790
http://doi.org/10.1162/0034653053327694
http://doi.org/10.2307/2555818
http://www.ncbi.nlm.nih.gov/pubmed/10182437
http://doi.org/10.7860/JCDR/2014/7134.4163
http://www.ncbi.nlm.nih.gov/pubmed/24783138
https://www.oecd-ilibrary.org/social-issues-migration-health/share-of-generics-in-the-total-pharmaceutical-market-2017-or-nearest-year_eda6bee4-en
https://www.oecd-ilibrary.org/social-issues-migration-health/share-of-generics-in-the-total-pharmaceutical-market-2017-or-nearest-year_eda6bee4-en
http://doi.org/10.1007/s40258-014-0147-0
http://doi.org/10.1111/j.0741-6261.2007.00115.x
http://www.ncbi.nlm.nih.gov/pubmed/18478669
http://doi.org/10.2302/kjm.56.96
http://doi.org/10.1208/s12248-015-9777-x
http://www.ncbi.nlm.nih.gov/pubmed/24741897
http://doi.org/10.1590/1807-3107bor-2020.vol34.0026
http://doi.org/10.1111/j.1447-0594.2012.00868.x
http://www.ncbi.nlm.nih.gov/pubmed/22998384
http://doi.org/10.3390/healthcare8030274
http://www.ncbi.nlm.nih.gov/pubmed/32824079
http://doi.org/10.1155/2020/8874587
http://doi.org/10.1002/phar.1908

Int. J. Environ. Res. Public Health 2021, 18, 11329 90f9

23. Maumoto, S.; Sato, M.; Maseno, T.; Ichinose, Y.; Maseno, T. Factors associated with the use of dietary supplements and over-the-
counter medications in Japanese elderly patients. BMC Fam. Pract. 2018, 19, 20. [CrossRef]

24. Stroupe, K.; Murray, M.; Stump, T.; Callahan, C. Association between medication supplies and healthcare costs in older adults
from an urban healthcare system. J. Am. Geriatr. Soc. 2000, 48, 760-768. [CrossRef] [PubMed]


http://doi.org/10.1186/s12875-017-0699-9
http://doi.org/10.1111/j.1532-5415.2000.tb04750.x
http://www.ncbi.nlm.nih.gov/pubmed/10894314

	Introduction 
	Materials and Methods 
	Study Design and Resource Database 
	Study Methods 
	Study Ethics 

	Results 
	Discussion 
	Conclusions 
	References

