International Journal of
Environmental Research

and Public Health

Editorial

Oral Health in Japan: State-of-the-Art and Perspectives

Masanobu Abe 12-3*(0), Akihisa Mitani !, Atsushi Yao !, Liang Zong 3, Chun-Dong Zhang 3400, Kazuto Hoshi 2

and Shintaro Yanagimoto !

check for
updates

Citation: Abe, M.; Mitani, A.; Yao, A.;
Zong, L.; Zhang, C.-D.; Hoshi, K.;
Yanagimoto, S. Oral Health in Japan:
State-of-the-Art and Perspectives. Int.
J. Environ. Res. Public Health 2022, 19,
8232. https://doi.org/10.3390/
ijerph19148232

Received: 3 July 2022
Accepted: 5 July 2022
Published: 6 July 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Division for Health Service Promotion, The University of Tokyo, Tokyo 113-8654, Japan;
mitania-int@h.u-tokyo.ac.jp (A.M.); yaoa-int@h.u-tokyo.ac.jp (A.Y.); yanagimoto@hc.u-tokyo.ac.jp (S.Y.)
Department of Oral & Maxillofacial Surgery, The University of Tokyo Hospital, 7-3-1 Hongo, Bunkyo-ku,
Tokyo 113-8655, Japan; hoshi-ora@h.u-tokyo.ac.jp

Division of Epigenomics, National Cancer Center Research Institute, Tokyo 104-0045, Japan;
7120014111@163.com (L.Z.); zhangchundong2007@126.com (C.-D.Z.)

Department of Gastrointestinal Surgery, Graduate School of Medicine, The University of Tokyo,

Tokyo 113-8654, Japan

*  Correspondence: abem-ora@h.u-tokyo.ac.jp; Tel.: +81-3-5800-8669; Fax: +81-3-5800-6832

In the near future, Japan is entering a super-aging society that will be called the age of
100 years of life [1]. As of 2019, the average life expectancy of the Japanese is 81.5 years for
men, ranking second in the world, and 86.9 years for women. This ranks first in the world
as a whole, making Japan the longest-living country in the world [2]. Although the number
of deaths among the elderly has been decreasing, the birth rate has been declining: the
working-age population supporting one elderly person aged 65 or older was 2.3 persons
per elderly person in 2015 and is expected to be 1.3 persons per elderly person in 2065.
An aging society with a declining birthrate is likely to cause a variety of problems. The
most serious problem is the collapse of the balance between benefits and burdens related
to social security, especially the balance between medical and long-term care costs [3]. In
order to minimize the increased burden on the working-age population and maintain the
quality of life of the elderly; it is necessary for the entire nation to work toward extending
the healthy life expectancy of the population. Recently, it has been shown that people who
have more teeth have a longer healthy life expectancy and require less nursing care [1].
Maintaining healthy teeth and periodontal tissues and eating with one’s own teeth even in
old age is not only good for one’s personal health, but also for the well-being of Japanese
society as a whole.

Oral diseases are of critical public health importance in terms of their high prevalence.
The disease with the highest prevalence in the world is untreated permanent tooth caries
(35%). Severe periodontitis is also reported to have the sixth highest prevalence in the
world (11%) [4]. In Japan, caries has been the biggest target of oral diseases, and its
treatment and prevention have been long-standing issues [5]. Since the 1980s, however,
caries has been greatly reduced due to the spread of fluoride and educational activities by
the Japanese Dental Association, the Ministry of Health and Welfare (now the Ministry of
Health, Labor, and Welfare), the 8020 Promotion Foundation, and other dental professionals.
The incidence of dental caries (decayed-filled teeth) among adolescents (15-19 years old),
for whom caries prevention is particularly important, decreased significantly from 94.9%
in 1993 to 47.1% in 2016 [5]. Although dental caries used to be the main cause of tooth
loss [6,7], periodontal disease is currently the leading cause (40.4% in men and 34.9% in
women), surpassing caries (30.2% in men and 29.0% in women) [8]. Although caries control
must continue, we need to turn our attention to the next target “periodontal disease” in
anticipation of a super-aging society. One of the biggest differences between dental caries
and periodontal disease is the presence or absence of pain. Whereas caries causes severe
pain as it progresses, periodontal disease usually causes symptoms, such as discomfort and
gingival bleeding, but does not cause severe pain [9]. By the time the disease is noticed, the
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periodontal tissue has been destroyed and the teeth become loose and fall out. Periodontal
disease is a silent disease of the oral cavity.

The symptoms of periodontal disease usually become apparent in people in their 40s
or later in Japan, and, therefore, the target group for treatment is middle-aged and older
adults. However, young people also often develop gingivitis, an early stage of periodontal
disease; 30.6% of 15- to 19-year-olds complained of gingival bleeding in the Ministry
of Health, Labor, and Welfare’s survey of dental diseases [5]. In a survey of University
freshmen, 36.5% of 17- to 19-year-olds complained of gingival bleeding [10]. This means
that approximately one out of three people in their late teens already have early signs of
periodontal disease. It has also been shown that periodontal pockets rapidly become deeper
after the age of 20. The percentage of those with periodontal pockets 4 mm or deeper was
6.1% for those aged 15-19 years, while 25.7% for those aged 20-24 years, showing a sharp
increase after the age of 20 [5]. This result indicates that periodontal disease already begins
in adolescence, suggesting the need for periodontal disease control not only in middle-aged
and older adults but also in adolescents [11].

More importantly, it has become clear that periodontal disease not only causes loose-
ness of tooth, but is also closely associated with systemic health [12]. The association
of periodontal disease with various diseases has been reported, including cardiovascu-
lar diseases [12-21], respiratory diseases [22-25], rheumatoid arthritis [26,27], diabetes
mellitus [28,29], osteoporosis [30], metabolic syndrome [31], Alzheimer’s disease [32,33],
preterm birth, and fetal growth restriction [34,35]. The association between periodontal
disease and systemic diseases usually becomes apparent in middle-aged and older adults
after the age of 40, but recently it has been shown that gingival bleeding, an early symp-
tom of periodontal disease, is closely associated with systemic diseases, such as asthma
and otitis, in adolescents [10]. In addition to periodontal disease and dental caries, the
association between malocclusion and systemic diseases has also been suggested in recent
years [36-38]. Therefore, it is no longer easy to separate oral diseases from systemic health.
Close and deepened cooperation between medicine and dentistry is required.

Oral hygiene status and self-care (brushing) are closely related to periodontal dis-
ease [39,40]. When the gingival margin is not well cleaned, plaque stagnates and bacteria
grow in it, causing inflammation, and bleeding begins from the gingiva [41]. Our recent
findings indicate that the risk of gingival bleeding in adolescents (17-19 years of age) is
higher the less frequently they brush their teeth and the shorter the brushing time. The risk
of gingival bleeding was 1.5 times higher in those who brushed their teeth twice a day com-
pared with those who brushed three or more times a day, and 2.4 times higher in those who
brushed once a day or less compared with those who brushed three or more times a day.
The risk of gingival bleeding was 1.3 times higher in those who brushed their teeth 2-3 min
per each time compared with those who brushed for 4 min or more, and 1.6 times higher
in those who brushed for 1 min or less per each time compared with those who brushed
for 4 min or more [42]. This result suggests that frequent and time-consuming brushing
can prevent gingival bleeding. In the early stages of periodontal disease, “gingivitis,” it is
possible to restore normal periodontal tissue through improved oral hygiene. To this end,
it is necessary to actively educate the public, especially the younger generation, to practice
and improve self-care for the prevention of gingivitis [43].

The key to combating periodontal disease is prevention and early detection. Regular
dental health checkups and health guidance from adolescence, rather than from middle
age, can control gingivitis in its early stages and reduce its progression to periodontitis.
Furthermore, it can lead to the prevention of the onset and severity of systemic diseases that
have been suggested to be associated with periodontal disease. A large data analysis has
reported that having periodontal checkups and treatment not only maintains periodontal
health but also reduces the incidence of ischemic stroke [44]. Legally mandated dental
checkups include: 1-year, 6-month and 3-year-old checkups under the Maternal and Child
Health Act, school dental checkups for school children under the School Health and Safety
Act, periodontal disease checkups at ages 40, 50, 60 and 70 under the Health Promotion Act,
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and special dental checkups for harmful work defined by the Industrial Safety and Health
Act, such as acid erosion, etc. In addition, dental checkups for the elderly are provided
based on the Act on Securing Medical Care for the Elderly. However, the working-age
population from high school graduation (age 18) to age 40, have no opportunities to receive
dental checkups except for special checkups for limited target occupations. Considering
that periodontal disease begins in adolescence and becomes apparent in one’s 40s, it is also
important to fill the gap in the dental checkup from high school graduation to age 40. In
Japan, where the population is aging rapidly, the main goal is to increase the healthy life
expectancy to the average life expectancy. To achieve this goal, it is essential to establish a
seamless oral health management system that is appropriate for each stage of life.

Author Contributions: M.A. wrote the manuscript, which AM., AY,, L.Z.,, C-D.Z, K.H. and S.Y.
critically reviewed. All authors agree to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part are appropriately investigated and resolved.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

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

References

1. Matsuyama, Y.; Aida, J.; Watt, R.G.; Tsuboya, T.; Koyama, S.; Sato, Y.; Kondo, K.; Osaka, K. Dental Status and Compression of Life
Expectancy with Disability. J. Dent. Res. 2017, 96, 1006-1013. [CrossRef] [PubMed]

2. World Health Organization. World Health Statistics; World Health Organization: Geneva, Switzerland, 2022.

3. Ministry of Home Affairs. White Paper on Aging Society in the 2019; Ministry of Home Affairs: New Delhi, India, 2018.

4. Marcenes, W.; Kassebaum, N.J.; Bernabe, E.; Flaxman, A.; Naghavi, M.; Lopez, A.; Murray, C.J. Global burden of oral conditions
in 1990-2010: A systematic analysis. J. Dent. Res. 2013, 92, 592-597. [CrossRef] [PubMed]

5. Dental Health Division of Health Policy Bureau Ministry of Health, L.a.W., Japan. Report on the Survey of Dental Diseases 2016;
Ministry of Health, Labour and Welare: Tokyo, Japan, 2016. (In Japanese)

6. Aida,].; Ando, Y.; Akhter, R.; Aoyama, H.; Masui, M.; Morita, M. Reasons for permanent tooth extractions in Japan. J. Epidemiol.
2006, 16, 214-219. [CrossRef]

7. Morita, M.; Kimura, T.; Kanegae, M.; Ishikawa, A.; Watanabe, T. Reasons for extraction of permanent teeth in Japan. Community
Dent. Oral Epidemiol. 1994, 22, 303-306. [CrossRef]

8.  Suzuki, S.; Sugihara, N.; Kamijo, H.; Morita, M.; Kawato, T.; Tsuneishi, M.; Kobayashi, K.; Hasuike, Y.; Sato, T. Reasons for Tooth
Extractions in Japan: The Second Nationwide Survey. Int. Dent. |. 2022, 72, 366-372. [CrossRef]

9.  Kinane, D.E; Stathopoulou, P.G.; Papapanou, P.N. Periodontal diseases. Nat. Rev. Dis. Primers 2017, 3, 17038. [CrossRef] [PubMed]

10. Abe, M.; Mitani, A.; Yao, A.; Takeshima, H.; Zong, L.; Hoshi, K.; Yanagimoto, S. Close Associations of Gum Bleeding with
Systemic Diseases in Late Adolescence. Int. ]. Environ. Res. Public Health 2020, 17, 4290. [CrossRef] [PubMed]

11.  Abe, M.; Mitani, A.; Zong, L.; Hoshi, K.; Yanagimoto, S. The Challenge of Early Prevention of Periodontal Diseases in Japan. J.
Adv. Oral Res. 2021, in press. [CrossRef]

12.  Nazir, M.A. Prevalence of periodontal disease, its association with systemic diseases and prevention. Int. J. Health Sci. 2017, 11,
72-80.

13. Moreillon, P; Que, Y.A. Infective endocarditis. Lancet 2004, 363, 139-149. [CrossRef]

14. Dietrich, T.; Sharma, P.; Walter, C.; Weston, P.; Beck, J. The epidemiological evidence behind the association between periodontitis
and incident atherosclerotic cardiovascular disease. Periodonto 2013, 84 (Suppl. S4), S70-S84. [CrossRef] [PubMed]

15. Hansen, PR.; Holmstrup, P. Cardiovascular Diseases and Periodontitis. Adv. Exp. Med. Biol. 2022, 1373, 261-280. [CrossRef]
[PubMed]

16. Carrizales-Sepulveda, E.F; Ordaz-Farias, A.; Vera-Pineda, R.; Flores-Ramirez, R. Periodontal Disease, Systemic Inflammation and
the Risk of Cardiovascular Disease. Heart Lung Circ. 2018, 27, 1327-1334. [CrossRef] [PubMed]

17.  Byun, S.H.; Lee, S.; Kang, S.H.; Choi, H.G.; Hong, S.J. Cross-Sectional Analysis of the Association between Periodontitis and
Cardiovascular Disease Using the Korean Genome and Epidemiology Study Data. Int. J. Environ. Res. Public Health 2020, 17, 5237.
[CrossRef]

18.  Humphrey, L.L.; Fu, R;; Buckley, D.I.; Freeman, M.; Helfand, M. Periodontal disease and coronary heart disease incidence: A
systematic review and meta-analysis. J. Gen. Intern. Med. 2008, 23, 2079-2086. [CrossRef] [PubMed]

19. Janket, S.J.; Baird, A.E.; Chuang, S.K; Jones, ].A. Meta-analysis of periodontal disease and risk of coronary heart disease and
stroke. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod. 2003, 95, 559-569. [CrossRef] [PubMed]

20. Mustapha, 1.Z.; Debrey, S.; Oladubu, M.; Ugarte, R. Markers of systemic bacterial exposure in periodontal disease and cardiovas-

cular disease risk: A systematic review and meta-analysis. J. Periodontol. 2007, 78, 2289-2302. [CrossRef]


http://doi.org/10.1177/0022034517713166
http://www.ncbi.nlm.nih.gov/pubmed/28605598
http://doi.org/10.1177/0022034513490168
http://www.ncbi.nlm.nih.gov/pubmed/23720570
http://doi.org/10.2188/jea.16.214
http://doi.org/10.1111/j.1600-0528.1994.tb02056.x
http://doi.org/10.1016/j.identj.2021.05.008
http://doi.org/10.1038/nrdp.2017.38
http://www.ncbi.nlm.nih.gov/pubmed/28805207
http://doi.org/10.3390/ijerph17124290
http://www.ncbi.nlm.nih.gov/pubmed/32560147
http://doi.org/10.1177/23202068211022586
http://doi.org/10.1016/S0140-6736(03)15266-X
http://doi.org/10.1902/jop.2013.134008
http://www.ncbi.nlm.nih.gov/pubmed/23631585
http://doi.org/10.1007/978-3-030-96881-6_14
http://www.ncbi.nlm.nih.gov/pubmed/35612803
http://doi.org/10.1016/j.hlc.2018.05.102
http://www.ncbi.nlm.nih.gov/pubmed/29903685
http://doi.org/10.3390/ijerph17145237
http://doi.org/10.1007/s11606-008-0787-6
http://www.ncbi.nlm.nih.gov/pubmed/18807098
http://doi.org/10.1067/moe.2003.107
http://www.ncbi.nlm.nih.gov/pubmed/12738947
http://doi.org/10.1902/jop.2007.070140

Int. |. Environ. Res. Public Health 2022, 19, 8232 4 of 4

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44.

Blaizot, A.; Vergnes, ].N.; Nuwwareh, S.; Amar, J.; Sixou, M. Periodontal diseases and cardiovascular events: Meta-analysis of
observational studies. Int. Dent. J. 2009, 59, 197-209.

Dong, J.; Li, W.; Wang, Q.; Chen, J.; Zu, Y.; Zhou, X.; Guo, Q. Relationships Between Oral Microecosystem and Respiratory
Diseases. Front. Mol. Biosci. 2021, 8, 718222. [CrossRef]

Si, Y.; Fan, H.; Song, Y.; Zhou, X.; Zhang, ]J.; Wang, Z. Association between periodontitis and chronic obstructive pulmonary
disease in a Chinese population. . Periodontol. 2012, 83, 1288-1296. [CrossRef]

Moraschini, V.; Calasans-Maia, J.A.; Calasans-Maia, M.D. Association between asthma and periodontal disease: A systematic
review and meta-analysis. J. Periodontol. 2018, 89, 440-455. [CrossRef] [PubMed]

Gomes-Filho, 1.S.; Soledade-Marques, K.R.; Seixas da Cruz, S.; de Santana Passos-Soares, J.; Trindade, S.C.; Souza-Machado, A.;
Fischer Rubira-Bullen, I.R.; de Moraes Marcilio Cerqueira, E.; Barreto, M.L.; Costa de Santana, T.; et al. Does periodontal infection
have an effect on severe asthma in adults? . Periodontol. 2014, 85, e179-e187. [CrossRef] [PubMed]

Kaur, S.; White, S.; Bartold, PM. Periodontal disease and rheumatoid arthritis: A systematic review. J. Dent. Res. 2013, 92, 399-408.
[CrossRef] [PubMed]

Scannapieco, F.A.; Cantos, A. Oral inflammation and infection, and chronic medical diseases: Implications for the elderly.
Periodontol 2000 2016, 72, 153-175. [CrossRef]

D’Aiuto, E; Gkranias, N.; Bhowruth, D.; Khan, T.; Orlandi, M.; Suvan, J.; Masi, S.; Tsakos, G.; Hurel, S.; Hingorani, A.D.; et al.
Systemic effects of periodontitis treatment in patients with type 2 diabetes: A 12 month, single-centre, investigator-masked,
randomised trial. Lancet. Diabetes Endocrinol. 2018, 6, 954-965. [CrossRef]

Borgnakke, W.S.; Ylostalo, P.V.; Taylor, G.W.; Genco, R.J. Effect of periodontal disease on diabetes: Systematic review of
epidemiologic observational evidence. J. Clin. Periodontol. 2013, 40 (Suppl. S14), S135-5152. [CrossRef]

Yu, B.; Wang, C.Y. Osteoporosis and periodontal diseases—An update on their association and mechanistic links. Periodontol 2000
2022, 89, 99-113. [CrossRef]

Pirih, F.Q.; Monajemzadeh, S.; Singh, N.; Sinacola, R.S.; Shin, ].M.; Chen, T.; Fenno, J.C.; Kamarajan, P; Rickard, A.H.; Travan,
S.; et al. Association between metabolic syndrome and periodontitis: The role of lipids, inflammatory cytokines, altered host
response, and the microbiome. Periodontol 2000 2021, 87, 50-75. [CrossRef]

Jungbauer, G.; Stahli, A.; Zhu, X.; Auber Alberi, L.; Sculean, A.; Eick, S. Periodontal microorganisms and Alzheimer disease—A
causative relationship? Periodontol 2000 2022, 89, 59-82. [CrossRef]

Harding, A.; Kanagasingam, S.; Welbury, R.; Singhrao, S.K. Periodontitis as a Risk Factor for Alzheimer’s Disease: The
Experimental Journey So Far, with Hope of Therapy. Adv. Exp. Med. Biol. 2022, 1373, 241-260. [CrossRef]

Raju, K.; Berens, L. Periodontology and pregnancy: An overview of biomedical and epidemiological evidence. Periodontol 2000
2021, 87, 132-142. [CrossRef] [PubMed]

Goldenberg, R.L.; Culhane, J.F; Iams, ].D.; Romero, R. Epidemiology and causes of preterm birth. Lancet 2008, 371, 75-84.
[CrossRef]

Abe, M.; Mitani, A.; Yao, A.; Zong, L.; Hoshi, K.; Yanagimoto, S. Awareness of Malocclusion Is Closely Associated with Allergic
Rhinitis, Asthma, and Arrhythmia in Late Adolescents. Healthcare 2020, 8, 209. [CrossRef] [PubMed]

Abe, M.; Mitani, A.; Yao, A.; Zhang, C.D.; Hoshi, K; Yanagimoto, S. Close Association between Awareness of Teeth-Alignment
Disorder and Systemic Disorders in Late Adolescence. Healthcare 2021, 9, 370. [CrossRef] [PubMed]

Abe, M.; Mitani, A.; Yao, A.; Hoshi, K.; Yanagimoto, S. Systemic Disorders Closely Associated with Malocclusion in Late
Adolescence: A Review and Perspective. Int. ]. Environ. Res. Public Health 2022, 19, 3401. [CrossRef]

Albandar, ].M. Global risk factors and risk indicators for periodontal diseases. Periodontol 2000 2002, 29, 177-206. [CrossRef]
Axelsson, P; Lindhe, J.; Nystrom, B. On the prevention of caries and periodontal disease. Results of a 15-year longitudinal study
in adults. J. Clin. Periodontol. 1991, 18, 182-189. [CrossRef]

De Oliveira, C.; Watt, R.; Hamer, M. Toothbrushing, inflammation, and risk of cardiovascular disease: Results from Scottish
Health Survey. BM] 2010, 340, c2451. [CrossRef]

Abe, M.; Mitani, A.; Hoshi, K.; Yanagimoto, S. Large Gender Gap of Oral Hygiene Behavior and Its Impact on Gingival Health in
Late Adolescence. Int. . Environ. Res. Public Health 2020, 17, 4394. [CrossRef]

Abe, M.; Mitani, A.; Zong, L.; Zhang, C.D.; Hoshi, K.; Yanagimoto, S. High frequency and long duration of toothbrushing can
potentially reduce the risk of common systemic diseases in late adolescence. Spec. Care Dent. Off. Publ. Am. Assoc. Hosp. Dent.
Acad. Dent. Handicap. Am. Soc. Geriatr. Dent. 2022, 42, 317-318. [CrossRef]

Lee, Y.L.; Hu, HY.; Huang, N.; Hwang, D.K.; Chou, P; Chu, D. Dental prophylaxis and periodontal treatment are protective
factors to ischemic stroke. Stroke 2013, 44, 1026-1030. [CrossRef] [PubMed]


http://doi.org/10.3389/fmolb.2021.718222
http://doi.org/10.1902/jop.2012.110472
http://doi.org/10.1902/jop.2017.170363
http://www.ncbi.nlm.nih.gov/pubmed/28871892
http://doi.org/10.1902/jop.2013.130509
http://www.ncbi.nlm.nih.gov/pubmed/24224961
http://doi.org/10.1177/0022034513483142
http://www.ncbi.nlm.nih.gov/pubmed/23525531
http://doi.org/10.1111/prd.12129
http://doi.org/10.1016/S2213-8587(18)30038-X
http://doi.org/10.1111/jcpe.12080
http://doi.org/10.1111/prd.12422
http://doi.org/10.1111/prd.12379
http://doi.org/10.1111/prd.12429
http://doi.org/10.1007/978-3-030-96881-6_13
http://doi.org/10.1111/prd.12394
http://www.ncbi.nlm.nih.gov/pubmed/34463990
http://doi.org/10.1016/S0140-6736(08)60074-4
http://doi.org/10.3390/healthcare8030209
http://www.ncbi.nlm.nih.gov/pubmed/32664631
http://doi.org/10.3390/healthcare9040370
http://www.ncbi.nlm.nih.gov/pubmed/33810473
http://doi.org/10.3390/ijerph19063401
http://doi.org/10.1034/j.1600-0757.2002.290109.x
http://doi.org/10.1111/j.1600-051X.1991.tb01131.x
http://doi.org/10.1136/bmj.c2451
http://doi.org/10.3390/ijerph17124394
http://doi.org/10.1111/scd.12670
http://doi.org/10.1161/STROKEAHA.111.000076
http://www.ncbi.nlm.nih.gov/pubmed/23422085

	References

