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The globalization of sugar consumption since the 1950s has resulted in dental caries
becoming one of the most common chronic diseases worldwide. Sugars have pervaded
society and should be considered the driving force behind caries and obesity (1). In
response to this epidemiological challenge, in 1978, the World Health Organization
(WHO) resolution on fluoridation and dental health (WHA31.50) highlighted that “where
fluctuation of public drinking water supplies is not feasible for technical or other reasons,
other methods of ensuring optimal daily fluoride application—fluoride toothpaste (FT)—or
intake should be considered” (2). Currently, FT is part of the WHO model list of
essential medicines and is also used therapeutically for the inactivation of incipient carious
lesions (3). Twice-daily brushing was recommended. A direct consequence of the fluoride
WHO initiative, notably to deliver fluoride in saliva, was the exponential growth of the
toothbrush market.

This revolution, which conflicted with the interests of dental professionals in the Western
curative model of care, was presented as the most cost-effective, evidence-based, and realistic
strategy with an ambitious objective: to reduce the incidence of caries among 12-year-olds in
industrialized countries by 90% by the year 2000 and to neutralize the adverse effects of sugar
on oral health. In the 1990s, caries, or at least the process of caries, was under control for
most people in industrialized countries. However, evolution is still necessary to fight caries,
especially in children. FT may not be a realistic option in low-income countries (4).

Although oral health is a fundamental human right and is inseparable and indivisible
from overall health and wellbeing, the treatment of oral diseases and conditions is often
cost-prohibitive and not part of universal health coverage (5). In the existing model of
oral disease prevention, an action such as toothbrushing with FT is frequently a solitary
activity undertaken by an individual away from supporting relationships and networks
(6). In addition, disease treatment was and still is the primary aim of dentists. Dentists
have also taken little interest in advocacy to promote good oral health, preferring to treat
rather than prevent oral diseases (7). The cost to society of managing the consequences and
complications of tooth decay, mainly in the adult and senior populations, is still estimated
to be approximately US$ 387 billion annually in direct costs (8). Thus, the development
of clearer and more transparent conflicts of interest policies and procedures to limit and
clarify the influence of the sugar industry on research, policy, and practice is needed. Public
health policies for oral and other non-communicable diseases should prioritize addressing
the commercial interests (9) of the sweetened food and beverage industry, dental product
manufacturers, and dental research organizations, in that order (10).

Deficiencies in oral health prevention, health promotion, and care are particularly
pronounced among adolescents and young adults. The burden of specific oral diseases,
especially plaque-induced gingivitis, is very high for this generation (11, 12). In fact, the
current poor situation in terms of plaque-induced gingivitis and interproximal caries results
primarily from inadequate oral hygiene. The transition from a cariogenic to a periodontal
microbiota at the end of adolescence requires the definition of individual prevention policies
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(13). Although still necessary, the fluoride policy is no longer
the first priority for this generation. The quality of brushing
on the accessible surface with respect to brushing expectations
is the top priority. The goals are to mechanically disorganize
the biofilm, mainly located in the gingival sulcus and at the
mucogingival junction (14). In 2023, the current challenge is how
to achieve lifelong oral health for young adults who have benefited
from fluoride policies in childhood, who adopt oral hygiene and
cleanliness behaviors, and who, in the majority of cases, visit the
dentist for check-ups.

Currently, one of the problems is the lack of consensus
on recommendations for toothbrushing techniques and
cleaning devices among oral health professionals, including,
unfortunately, dental companies. Excessive variability in many
aspects of the design and methodology of selected studies
hinders conclusions on an ideal manual or power toothbrushing
technique (15). How to optimize the mechanical disorganization
of the biofilm within the scope of individual prophylaxis is
a challenge that requires evolution and the mobilization of
clinical research.

Toothbrushes

which represent 40% of dental surfaces. In clinically healthy

cannot access the interdental spaces,
young adults, a type I embrasure is defined as a closed
interdental space filled with interdental papilla and is the
most commonly seen. The presence of major periodontal
pathogens (Porphyromonas gingivalis) in type 1 spaces has
been demonstrated and quantified (16). Low-grade chronic
inflammation from the earliest age may be a reason, with
lifelong exposure that contributes to periodontal diseases and
to many human diseases that were previously not considered
inflammatory disorders, including diabetes, cardiovascular
diseases, rheumatoid arthritis, cancer, and chronic obstructive
pulmonary disease (17).

Regarding the use of a toothbrush on accessible surfaces,
the daily use of interdental brushes (IDBs) is essential for
interspace biofilm removal, substantially reducing gingival bleeding
inflammation, the leading symptom of plaque-induced gingivitis,
and achieving a safe and high standard of interdental cleaning (14).
A lack of daily home proximal cleaning makes the implementation
of adequate oral hygiene difficult. IDBs should be recommended
as an effective alternative to traditional dental floss and considered
the first choice for interproximal cleaning. A small-diameter (0.6
to 0.7mm) IDB should be recommended as the first choice for
interproximal cleaning as long as the size of the interdental
embrasure space allows its passive insertion (16). However, for
larger embrasures, it would be necessary to choose an IDB with a
larger calibrated diameter.

The question is how to develop new strategies to disseminate
in a short period when it took 30 years to modify hygiene
behaviors using fluoride toothpastes that have reached their
ethical and health limits. Following the example of the initial
WHO resolution, a similar position should be taken with regard
to the daily use of interdental brushes in healthy adolescents
and young adults. Strategies designed to manage inflammation
need to incorporate interproximal cleaning tools/methods on a
routine basis (16). Interdental hygiene requirements are very high,
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even among healthy people. Making people and professionals
realize that adequate toothbrushing without interdental brushing
is unrealistic requires a veritable revolution to change mentalities
and behaviors.

How can we meet expectations? What guidance could motivate
students, dentists, patients, and the population to take better care
of their oral health? At the end of the process, screening of
the accessibility of interdental spaces should be a component of
routine examinations for all patients, contributing to an integrated
approach to chronic disease prevention to reduce exposure to major
risk factors (16). However, continuing professional development
does not seem to be the best choice for successfully implementing
this strategy. The dental profession is not ready to change its
practice model, which will involve moving to more complex
funding mechanisms for oral health as opposed to the traditional
restorative care model (6). This raises questions about how this will
work in practice and how it can be measured. Changes in the scope
of practice will give rise to further questions and concerns. Who
will deliver what aspect of oral health promotion and prevention,
who will oversee it, who will be paid, how will they be paid, and by
whom? Finally, the implications of more evenly distributed funding
will need to be considered (6).

It is time to take radical action and implement innovative
individual oral prophylaxis strategies for healthy young adults.
Evidence-based guidelines and simple and cost-effective preventive
approaches exist, but they need to be rigorously promoted
and implemented (18). Of course, communicating these current
concepts as well as the role of the oral microbiome in oral and
general health among researchers, clinicians, and policymakers is
part of the strategy (I, 19). However, academic education may
have the most direct effect on the process, which must include an
innovative investment in the curricula of dental faculties from the
earliest stages of study. Dental students must become key players
in the education of individual dental prophylaxis. To do so, they
need to integrate interdental hygiene into their daily oral hygiene
routine so that they are aware of the obstacles and levers. This will
enable them to pass on their knowledge, skills, and practices to their
future patients in an appropriate manner. Furthermore, they must
free themselves from the pressure of brands, which have no place in
healthcare and education.

The next contribution, which is grounded in the United
Nations’ Transforming our World: the 2030 Agenda for Sustainable
Development and its 17 Sustainable Development Goals (SDGs), in
particular, SDG Goal 3 (ensure healthy lives and promote wellbeing
for all at all ages), will be to achieve wellbeing for all through public
health approaches and interprofessional and transdisciplinary
education involving future health workers, including physicians,
nurses, pediatricians, and pharmacists; this will be the effective
foundation of an intersectoral collaboration to achieve greater oral
health equity (6, 9).

Author contributions

DB: Conceptualization, Investigation, Methodology, Writing—
original draft, Writing—review and editing.

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1265319
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Bourgeois

Funding

The author(s) declare that no financial

received for the research, authorship, and/or publication of this

support was

article.

Conflict of interest

The author declares that the research was conducted
in the absence of any commercial or financial relationships

References

1. Giacaman RA, Fernandez CE, Mufoz-Sandoval C, Leén S, Garcia-Manriquez
N, Echeverria C, et al. Understanding dental caries as a non-communicable
and behavioral disease: Management implications. Front Oral Health. (2022)
3:764479. doi: 10.3389/froh.2022.764479

2. World Health Assembly 28. Fluoridation and dental health. World Health
Organization. (1975). Available online at: https://apps.who.int/iris/handle/10665/
93002 (accessed July 16, 2023).

3. Gkekas A, Varenne B, Stauf N, Benzian H, Listl S. Affordability of essential
medicines: The case of fluoride toothpaste in 78 countries. PLoS ONE. (2022)
17:¢0275111. doi: 10.1371/journal.pone.0275111

4. Lagerweij MD, van Loveren C. Declining caries trends: are we satisfied? Curr Oral
Health Rep. (2015) 2:212-7. doi: 10.1007/s40496-015-0064-9

5. Listl S, Quifionez C, Vujicic M. Including oral diseases and conditions in universal
health coverage. Bull World Health Organ. (2021) 99:407. doi: 10.2471/BLT.21.285530

6. Fisher J, Berman R, Buse K, Doll B, Glick M, Metzl ], et al. Achieving oral
health for all through public health approaches, interprofessional, and transdisciplinary
education. NAM Perspect. (2023) 2023:10.31478/202302b. doi: 10.31478/202302b

7. Oral health: prevention (2009)
373:1. doi: 10.1016/S0140-6736(08)61933-9

8. Jain N, Dutt U, Radenkov I, Jain S. WHO’s global oral health status report
2022: actions, discussion and implementation. Oral Dis. (2023) doi: 10.1111/0di.14516.
[Epub ahead of print].

9. Watt RG, Daly B, Allison P, Macpherson LMD, Venturelli R, Listl S, et al. Ending
the neglect of global oral health: time for radical action. Lancet. (2019) 394:261-
72. doi: 10.1016/S0140-6736(19)31133-X

is key. Lancet.

10. Kearns CE, Bero LA. Conflicts of interest between the sugary food and beverage
industry and dental research organisations: time for reform. Lancet. (2019) 394:194-
6. doi: 10.1016/S0140-6736(19)31277-2

Frontiersin Public Health

03

10.3389/fpubh.2023.1265319

that could be construed conflict

of interest.

as a potential

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

11. GBD 2017 Oral Disorders Collaborators, Bernabe E, Marcenes W, Hernandez
CR, Bailey ], Abreu LG, et al. Global, regional, and national levels and trends in burden
of oral conditions from 1990 to 2017: a systematic analysis for the Global Burden of
Disease 2017 study. ] Dent Res. (2020) 99:362-373. doi: 10.1177/0022034520908533

12. Gare J, Kanoute A, Orsini G, Gongalves LS, Ali Alshehri F, Bourgeois D,
et al. Prevalence, severity of extension, and risk factors of gingivitis in a 3-
month pregnant population: a multicenter cross-sectional study. J Clin Med. (2023)
12:3349. doi: 10.3390/jcm12093349

13. Kozak M, Pawlik A. The role of the oral microbiome in the development of
diseases. Int ] Mol Sci. (2023) 24:5231. doi: 10.3390/ijms24065231

14. Chapple ILC, Van der Weijden F, Doerfer C, Herrera D, Shapira L, Polak D, et al.
Primary prevention of periodontitis: managing gingivitis. J Clin Periodontol. (2015)
42:571-76. doi: 10.1111/jcpe.12366

15. Rajwani AR, Hawes SND, To A, Quaranta A, Rincon Aguilar JC. Effectiveness of
manual toothbrushing techniques on plaque and gingivitis: a systematic review. Oral
Health Prev Dent. (2020) 18:843-54. doi: 10.3290/j.0hpd.a45354

16. Liang P, Ye S, McComas M, Kwon T, Wang C-W. Evidence-based strategies for
interdental cleaning: a practical decision tree and review of the literature. Quintessence
Int. (2021) 52:84-95. doi: 10.3290/j.qi.a45268

17. Carrouel E Viennot S, Santamaria J, Veber P, Bourgeois D. Quantitative
molecular detection of 19 major pathogens in the interdental biofilm of periodontally
healthy young adults. Front Microbiol. (2016) 7:840. doi: 10.3389/fmicb.2016.
00840

18. Beaglehole RH, Beaglehole R. Promoting
oral health: integration or independence?
8. doi: 10.1016/50140-6736(19)31610-1

radical action for global
Lancet.  (2019)  394:196-

19. Pitts NB, Twetman S, Fisher ], Marsh PD. Understanding dental caries as a non-
communicable disease. Br Dent J. (2021) 231:749-53. doi: 10.1038/s41415-021-3775-4

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1265319
https://doi.org/10.3389/froh.2022.764479
https://apps.who.int/iris/handle/10665/93002
https://apps.who.int/iris/handle/10665/93002
https://doi.org/10.1371/journal.pone.0275111
https://doi.org/10.1007/s40496-015-0064-9
https://doi.org/10.2471/BLT.21.285530
https://doi.org/10.31478/202302b
https://doi.org/10.1016/S0140-6736(08)61933-9
https://doi.org/10.1111/odi.14516
https://doi.org/10.1016/S0140-6736(19)31133-X
https://doi.org/10.1016/S0140-6736(19)31277-2
https://doi.org/10.1177/0022034520908533
https://doi.org/10.3390/jcm12093349
https://doi.org/10.3390/ijms24065231
https://doi.org/10.1111/jcpe.12366
https://doi.org/10.3290/j.ohpd.a45354
https://doi.org/10.3290/j.qi.a45268
https://doi.org/10.3389/fmicb.2016.00840
https://doi.org/10.1016/S0140-6736(19)31610-1
https://doi.org/10.1038/s41415-021-3775-4
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Next preventive strategies for oral health: evolution or revolution?
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


