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Introduction
Health systems around the world are now challenged by the 
increasing burden of noncommunicable diseases, the growing 
aging population (GBD 2017 SDG Collaborators 2018), and 
the rising health care costs associated with the adoption of 
technological innovations (Dieleman et al. 2017). The perspec-
tive of addressing common risk factors is reinforced in the 
Sustainable Development Goal (SDG) agenda (UN General 
Assembly 2015). The Global Burden of Disease (GBD) find-
ings have shown that untreated common oral conditions remain 
a significant global health challenge, with evidence of inequal-
ities in the burden of untreated caries, severe periodontitis, and 
total tooth loss by economic development (Bernabé et al. 
2020). The GBD study was instrumental in providing data for 
advocacy with policy makers that oral conditions pose an 
important population challenge with significant economic 
impacts and must be included in the global health agenda 
(Righolt et al. 2018; Bernabé et al. 2020).

Against this backdrop, what is the role of the dental profes-
sion and dental research in global health? Global health is 
about reaching beyond borders, disciplines, and cultures to 
tackle health inequalities but also about preparing the health 
workforce and health systems to the effects of these threats of 
global dimension (Macfarlane et al. 2008; Holst 2020). Within 
this context, the dental profession has a role in addressing the 
high prevalence of oral conditions and the inequalities in the 

distribution of and access to dental care, as well as in preparing 
the workforce and systems for the impact of future threats that 
aligns with the goals of global health.

Challenges in Global Oral Health
Much work is needed to bridge the gap between dental research 
and global health and to get oral health recognized as a popula-
tion health priority worldwide. We assert that a global health 
network for oral health must be harnessed to influence global 
health policy and drive health system reform. Global health 
networks do matter, especially to shape the way that challenges 
and solutions are understood and to advocate for governments 
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and international agencies to address them. As argued by 
Shiffman (2017, 2018), all global health networks face 4 key 
strategic challenges in generating attention and resources for 
the conditions that concern them (Figure).

The first challenge is to reach consensus on what the prob-
lem is and how it should be addressed (problem definition; 
Shiffman 2017). Although the dental community agrees that 
oral health is integral to general health and essential for general 
well-being and quality of life (Glick et al. 2017), it has not 
been able to articulate key definitions of the causes of and the 
solutions to those problems. There is a need to recognize the 
importance of the social and commercial determinants of 
health that act globally to generate oral health inequalities. 
There is a disjoint in terms of solutions too. While a few push 
for upstream action (taxation and fiscal policies) to address 
oral health inequalities (Watt et al. 2019), much research work 
and practice remain downstream, particularly focused on den-
tal health education and complex biomedical interventions of 
questionable cost-effectiveness (Stein et al. 2018). What is 
more, most dental care services around the world are delivered 
privately; thus, they are business oriented, with a wide dispar-
ity in available oral health resources between high- and low-/
middle-income countries.

The second challenge is to portray the issue in ways that 
inspire external audiences to act (positioning). This is a prob-
lem of external framing (Shiffman 2017). We must convey oral 
health issues in ways that resonate with external players whose 
resources are needed to address health problems. Traditional 
population dental metrics are not obvious beyond dentistry. 
Indices such as the DMFT are known for their limitations but 
continue to be used. By using comparable metrics such as 
years lived with disability, the GBD study provided evidence 
that the burden of dental diseases is comparable to the burden 
of all maternal conditions combined, hypertensive heart dis-
ease, anxiety disorders, and schizophrenia and greater than 25 
of the 28 categories of cancer, cardiovascular and cerebrovas-
cular diseases, and mental health other than depression 

(Kassebaum et al. 2017). However, not 
everybody in the dental field is familiar 
with these metrics or knows how to use 
them to advocate for the relevance of oral 
health.

The third challenge is to forge alliances 
with these external actors (coalition build-
ing), especially those outside the health 
sector (Shiffman 2017). Most dental orga-
nizations—such as the International 
Association for Dental Research, World 
Dental Federation, and World Health 
Organization (WHO) global oral health 
unit—work in isolation with little align-
ment in terms of policy direction. 
Important steps toward coalition building 
include the inclusion of oral health into the 
Political Declarations of the High-Level 
Meetings on the prevention and control of 
noncommunicable diseases and universal 

health coverage (UHC; i.e., access to essential quality health 
services without financial hardship) (UN General Assembly 
2011, 2019) as well as the statement of the World Federation of 
Public Health Associations (2016) supporting the integration 
of oral health into primary health care and public health 
systems.

The fourth challenge is to establish institutions to facilitate 
collective action (governance). Depending on the kind of lead-
ership agreed among members, global health networks could 
be shared (equal rights to all members), led (a single coordina-
tor), and network administrative organizations (members rep-
resented by a board that makes the decisions; Shiffman 2017). 
There are not generally accepted individual leaders in den-
tistry, and this fragmentation is a barrier to collective action. It 
is worth reiterating that such a global network should consist of 
dental and nondental members with good representation from 
all parts of society, including those influencing health priorities 
and resource allocation. A major challenge for wider engage-
ment is inclusion. The main actors do not want to get out of the 
silos in which they are comfortable.

How well our profession addresses these 4 challenges will 
shape our performance during the SDG era and beyond. The 
SDG agenda offers an opportunity to start aligning our efforts to 
global health. Although oral health is not specifically men-
tioned in the 13 targets of SDG 3 (good health and well-being), 
these targets include cardiovascular, cancer, diabetes, and respi-
ratory outcomes (3.4.1); essential health service coverage 
(3.8.1); and tobacco use (3.a.1; UN General Assembly 2015). 
Dental professionals may play a significant role to achieve SDG 
3 because oral health promotion addresses risk factors common 
to oral conditions and these noncommunicable diseases. Other 
critical areas of work relate to SDG 6 (clean water and sanita-
tion), as water fluoridation is the most cost-effective population 
approach to address the burden of dental caries and its unequal 
distribution, which addresses SDG 10 (reduced inequalities; 
UN General Assembly 2015). The advancement of oral health 
cannot be achieved by individual players or small dental teams 

Figure.  The 4 challenges faced by global health networks. Adapted from Shiffman (2017).
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working on their own. The complex causes of inequalities in 
health mean that intersectoral action is required in public health 
to tackle macroeconomic factors and the physical and social 
environment, as well as the adverse health behaviors and poor 
access to health care (Knai et al. 2018; Marmot and Bell 2019).

Research Priorities
The development of a global health network for oral health requires 
addressing some fundamental gaps in knowledge, particularly 
in 3 areas of oral health action (Table). The first gap in knowl-
edge is in global oral epidemiology and health information sys-
tems. Continuation and improvement of community oral health 
surveys and surveillance are crucial to ensure that timely, rel-
evant, and current data are available for compilation and analy-
ses. Concurrently, it is crucial to improve reporting of data and 
develop a database repository to facilitate the identification of 
oral health survey reports. Most scientific journals do not pub-
lish survey reports; thus, it is difficult to find this relevant 
information. Furthermore, we need to develop an analytic 
framework that leverages the interconnectedness of oral condi-
tions to improve the degree to which incomplete data can gen-
erate actionable estimates of oral health burden worldwide. 
The WHO Oral Health Country/Area Profile Project must be 
improved and follow a systematic approach for selection, 
appraisal, and reporting of data sources. The GBD study offers 
a systematic and comprehensive approach to data manage-
ment, leading the way on oral health burden estimation, but it 
is not without criticism (Shiffman and Shawar 2020). The 
GBD study needs primary data of good quality to calculate 
health estimates. Addressing this gap should start by develop-
ing an appropriate global health information system to serve 

evidence-based planning and monitoring. Also, we need to 
transparently delineate ideal and “alternate” reporting metrics, 
with reporting methods that everybody—not only dentists and 
dental researchers—can understand, readily put into practice, 
and describe to others. The result would be a data repository to 
provide researchers and policy makers the evidence needed for 
planning, implementation, and evaluation of oral health poli-
cies and dental health care.

The second gap in knowledge relates to the collection, har-
monization, and rigorous assessment of evidence for equity in 
prevention and treatment. A quantitative understanding of the 
drivers of disease at the population level is needed, including 
the role of social and commercial determinants of health; envi-
ronmental, metabolic, and behavioral risk factors; and the 
effectiveness of interventions for prevention and treatment. 
The GBD study has quantified the connection between many 
risk factors and diseases, but research based on other study 
designs is also required. Randomized controlled trials (RCTs) 
have been criticized for evaluation of health promotion and 
policy (Frieden 2017). While RCTs or quasi-experimental 
designs are recommended to ascertain determinants of health 
and test the effectiveness of policy- or population-level inter-
ventions (Shadish and Cook 2009; West et al. 2008), attention 
must also be paid to the difficulties of implementing an effec-
tive intervention in the real world (Brown et al. 2017). Optimal 
adherence to an intervention is a key determinant of its suc-
cess. Research designs that permit assessment of health pro-
motion interventions in their natural settings for longer periods 
provide evidence of effectiveness as important as evidence 
from RCTs. Implementation research has the potential of iden-
tifying barriers and solutions to the successful adoption of an 
intervention. Finally, many countries have now implemented 

Table.  Research Priorities to Strengthen Global Health Action for Oral Health.

Gaps in Knowledge Research Priorities

1. Epidemiology and health information systems 
for surveillance of oral conditions  

1.1. Consolidate methods for data collection and reporting, preferably at a person level (such as 
prevalence, incidence, years lived with disability, and disability-adjusted life years) rather than a 
tooth or surface level

1.2. Conduct population-based surveys reporting oral epidemiology data across all age groups (not 
just children), especially in low- and middle-income countries where such information is lacking

1.3. Monitor the extent of absolute and relative social inequalities in oral health, especially in low- and 
middle-income countries

  1.4. Develop robust methods to convert traditional oral epidemiology indices into person-level 
estimates of untreated disease for burden estimation

2. Collection, harmonization, and rigorous 
assessment of evidence for equity  
in prevention and treatment of oral  
conditions  

1.5. Evaluate the relative importance of environmental, socioeconomic, commercial, and behavioral 
risk factors on the burden of oral conditions

1.6. Identify health policies and interventions that can reduce inequalities in health and oral health 
simultaneously

1.7. Evaluate the impact of existing (or about to be implemented) health policies on oral health by 
using quasi-experimental designs

3. Strategies to deliver essential quality oral 
health care without financial hardship  

1.8. Revisit the dental curricula and develop novel educational methods to promote the incorporation 
of a social and commercial determinants of oral health inequalities perspective

1.9. Evaluate the effectiveness, cost-effectiveness, and successful implementation of different oral care 
packages, based on health promotion, disease prevention, and minimal intervention dentistry.

1.10. Operationalize appropriately comprehensive health economic approaches to prioritize choices 
about human resource and treatment technology inputs.

  1.11. Develop planning models of human resources and health care services aligned with current and 
future oral health care needs.
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sugar and tobacco taxes, smoking bans, and food labeling. 
Formal impact assessments on oral health must be completed 
through appropriate research methods.

The third gap in knowledge relates to optimal strategies for 
delivering essential quality oral health care to all who need it 
(3.5 billion people) without imposing personal and public 
financial hardship. This includes but is not limited to the fol-
lowing: 1) revisiting dental curricula and educational methods, 
2) building interprofessional and intersectoral teams to develop 
competency frameworks that help policy makers tackle the 
social and commercial determinants of health at all levels, 3) 
identifying strategies to incorporate social policies into health 
systems, and 4) evaluating the impacts of these changes on 
population oral health. Beyond addressing the broader deter-
minants of oral health through upstream actions, we must ame-
liorate the suffering caused by the global burden of untreated 
oral conditions. To achieve this goal, dental care should be 
integrated into primary health care with a focus on minimal 
intervention dentistry, which is a groundbreaking biological 
medical approach focusing on the prevention and interception 
of the disease at an early stage and on health promotion. 
Universal coverage for oral health care based on conventional 
dental care (surgical) may be too expensive to tackle the cur-
rent 3.5 billion cases of untreated dental conditions. The 2 prin-
ciples of UHC (essential quality health services and financial 
protection; WHO and World Bank 2017) must be resolved if 
oral health care is to be adopted as part of UHC initiatives. The 
WHO Basic Package of Oral Care—which includes oral urgent 
treatment, affordable fluoride toothpaste, and atraumatic 
restorative treatment—is a good starting point, especially at 
the level of primary health care (Frencken et al. 2002). 
However, evidence of its successful implementation, sustain-
ability, and scaling up is lacking (Chher et al. 2009). The role 
of delegating tasks (optimal skill mix) for the delivery of such 
packages deserves attention. This package could be expanded 
to include a range of cost-effective minimally invasive inter-
ventions. This approach is in line with the WHO’s best-buys 
approach wherein population interventions are ranked and rec-
ommended per their level of evidence and cost-effectiveness 
(WHO 2017). Solid evidence on economic evaluation and 
implementation success of oral health care packages addresses 
the first principle of UHC (providing essential quality oral 
health care; WHO and World Bank 2017; Righolt et al. 2020). 
The second UHC principle (financial protection) can be mea-
sured by using standard indicators such as catastrophic health 
expenditure and impoverishment, as demonstrated elsewhere 
(Masood et al. 2015; Bernabé et al. 2017). In addition, the 
modeling of oral health investment cases, as recently demon-
strated in Burkina Faso (Jevdjevic and Listl 2020), can help 
identify programs that provide good value for money, with the 
required type, mix, and quantity of dental workforce. Successful 
and unsuccessful findings should be shared openly so that we 
can build up on experience. Countries such as Thailand and 
Brazil have been praised for achieving UHC, including essen-
tial dental care within primary care networks (Yiengprugsawan 
et al. 2010; Pucca et al. 2015), and they provide a good model 
for organization and delivery.

Concluding Remarks
The GBD study showed that oral health has not significantly 
improved over the last 3 decades throughout the world and 
remains a major global public health challenge. Clearly, greater 
efforts and potentially different approaches are needed to pro-
mote global oral health. Conventional dental care is character-
ized by high cost, which may explain why there are 3.5 billion 
cases of oral conditions worldwide needing attention, why oral 
health has been neglected, and why dental care has not been 
included in UHC. We argue that a global health network for 
oral health must be harnessed to drive health system reform. 
The complexity of developing a new cost-effective oral health 
system, reducing oral health inequities, and integrating oral 
health into the health agenda requires a broader participation. 
The WHO may lead the way forward, build coalitions with rel-
evant external actors, and create an inclusive and unifying 
global oral health network consisting of dental and nondental 
members with good representation from all parts of society to 
reach consensus on how to address the problem. The inclusion 
of multi-institutional dental health organizations, such as the 
International Association for Dental Research, World Dental 
Federation, and influential external actors in dentistry, is cru-
cial for this effort to be successful. Such a network can approve 
and update (if needed) the research strategies proposed here. 
The GBD should independently monitor progress. The major 
indicator of success would be a reduction of the number of 
cases of untreated dental conditions. Oral health policies and 
dental care should be solidly based on scientific evidence. 
Health services must continue carrying out and improving the 
quality of oral health surveys and surveillance to ensure that 
timely, relevant, and current data are available for compilation 
and analyses. Oral health researchers must carry out rigorous 
assessment of evidence for equity in prevention and manage-
ment of oral conditions. Finally, oral health care needs to move 
toward more cost-effective approaches to deliver care to all.

Author Contributions

F.N. Hugo, N.J. Kassebaum, W. Marcenes, E. Bernabé, contrib-
uted to conception and design, drafted and critically revised the 
manuscript. All authors gave final approval and agree to be 
accountable for all aspects of the work.

Declaration of Conflicting Interests

The authors declared the following potential conflicts of interest 
with respect to the research, authorship, and/or publication of this 
article: The authors report their direct involvement in the Global 
Burden of Disease study, which is funded by the Bill & Melinda 
Gates Foundation.

Funding

The authors disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: F.N. 
Hugo was funded for a sabbatical leave at the Institute of Health 
Metrics and Evaluation by a PRINT grant from CAPES, Brazil 
(88887.363686/2019-00).



Role of Dentistry in Global Health	 685

ORCID iDs

F.N. Hugo  https://orcid.org/0000-0003-2222-7719
E. Bernabé  https://orcid.org/0000-0002-1858-3713

References
Bernabé E, Marcenes W, Hernandez CR, Bailey J, Abreu LG, Alipour V, 

Amini S, Arabloo J, Arefi Z, Arora A, et al. 2020. 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. J Dent 
Res. 99(4):362–373.

Bernabé E, Masood M, Vujicic M. 2017. The impact of out-of-pocket payments 
for dental care on household finances in low and middle income countries. 
BMC Public Health. 17(1):109.

Brown CH, Curran G, Palinkas LA, Aarons GA, Wells KB, Jones L, Collins 
LM, Duan N, Mittman BS, Wallace A, et al. 2017. An overview of research 
and evaluation designs for dissemination and implementation. Annu Rev 
Public Health. 38:1–22.

Chher T, Hak S, Courtel F, Durward C. 2009. Improving the provision of 
the Basic Package of Oral Care (BPOC) in Cambodia. Int Dent J. 59(1): 
47–52.

Dieleman JL, Squires E, Bui AL, Campbell M, Chapin A, Hamavid H, Horst C, 
Li Z, Matyasz T, Reynolds A, et al. 2017. Factors associated with increases 
in US health care spending, 1996–2013. JAMA. 318(17):1668–1678.

Frencken JE, Holmgren C, Helderman VP. 2002. WHO Basic Package of Oral 
Care (BPOC). Nijmegen (Netherlands): WHO Collaborating Centre for 
Oral Health Care Planning and Future Scenarios, University of Nijmegen.

Frieden TR. 2017. Evidence for health decision making—beyond randomized, 
controlled trials. N Engl J Med. 377(5):465–475.

GBD 2017 SDG Collaborators. 2018. Measuring progress from 1990 to 
2017 and projecting attainment to 2030 of the health-related Sustainable 
Development Goals for 195 countries and territories: a systematic analysis 
for the Global Burden of Disease Study 2017. Lancet. 392(10159):2091–
2138.

Glick M, Williams DM, Kleinman DV, Vujicic M, Watt RG, Weyant RJ. 
2017. A new definition for oral health developed by the FDI World Dental 
Federation opens the door to a universal definition of oral health. J Public 
Health Dent. 77(1):3–5.

Holst J. 2020. Global health—emergence, hegemonic trends and biomedical 
reductionism. Global Health. 16(1):42.

Jevdjevic M, Listl S. 2020. Investment cases for oral health: development of a 
primer. J Dent Res. Special Issue 99A:0173.

Kassebaum NJ, Smith AGC, Bernabé E, Fleming TD, Reynolds AE, Vos T, 
Murray CJL, Marcenes W. 2017. Global, regional, and national prevalence, 
incidence, and disability-adjusted life years for oral conditions for 195 
countries, 1990–2015: a systematic analysis for the global burden of dis-
eases, injuries, and risk factors. J Dent Res. 96(4):380–387.

Knai C, Petticrew M, Mays N, Capewell S, Cassidy R, Cummins S, Eastmure 
E, Fafard P, Hawkins B, Jensen JD, et al. 2018. Systems thinking as a 
framework for analyzing commercial determinants of health. Milbank Q. 
96(3):472–498.

Macfarlane SB, Jacobs M, Kaaya EE. 2008. In the name of global health: trends 
in academic institutions. J Public Health Policy. 29(4):383–401.

Marmot M, Bell R. 2019. Social determinants and non-communicable diseases: 
time for integrated action. BMJ. 364:l251.

Masood M, Sheiham A, Bernabé E. 2015. Household expenditure for dental 
care in low and middle income countries. PLoS One. 10(4):e0123075.

Pucca GA Jr, Gabriel M, de Araujo ME, de Almeida FC. 2015. Ten years of a 
national oral health policy in Brazil: innovation, boldness, and numerous 
challenges. J Dent Res. 94(10):1333–1337.

Righolt AJ, Jevdjevic M, Marcenes W, Listl S. 2018. Global-, regional-, and 
country-level economic impacts of dental diseases in 2015. J Dent Res. 
97(5):501–507.

Righolt AJ, Walji MF, Feine JS, Williams DM, Kalenderian E, Listl S. 2020. 
An international working definition for quality of oral healthcare. JDR Clin 
Trans Res. 5(2):102–106.

Shadish WR, Cook TD. 2009. The renaissance of field experimentation in eval-
uating interventions. Annu Rev Psychol. 60:607–629.

Shiffman J. 2017. Four challenges that global health networks face. Int J Health 
Policy Manag. 6(4):183–189.

Shiffman J. 2018. Agency, structure and the power of global health networks. 
Int J Health Policy Manag. 7(10):879–884.

Shiffman J, Shawar YR. 2020. Strengthening accountability of the global health 
metrics enterprise. Lancet. 395(10234):1452–1456.

Stein C, Santos NML, Hilgert JB, Hugo FN. 2018. Effectiveness of oral health 
education on oral hygiene and dental caries in schoolchildren: systematic 
review and meta-analysis. Community Dent Oral Epidemiol. 46(1):30–37.

UN General Assembly. 2011. Political declaration of the high-level meeting of 
the General Assembly on the prevention and control of non-communicable 
diseases. Resolution A/66/L1. New York (NY): United Nations; [accessed 
2021 Jan 14]. https://digitallibrary.un.org/record/710899?ln=en

UN General Assembly. 2015. Transforming our world: the 2030 agenda for 
sustainable development, 21 October 2015, A/RES/70/1. New York (NY): 
United Nations; [accessed 2021 Jan 14]. https://www.un.org/en/develop 
ment/desa/population/migration/generalassembly/docs/globalcompact/A_
RES_70_1_E.pdf

UN General Assembly. 2019. Political declaration of the high-level meeting of 
the General Assembly on universal health coverage: “Universal health cov-
erage: moving together to build a healthier world.” New York (NY): United 
Nations; [accessed 2021 Jan 14]. https://www.un.org/pga/73/wp-content/
uploads/sites/53/2019/07/FINAL-draft-UHC-Political-Declaration.pdf

Watt RG, Daly B, Allison P, Macpherson LMD, Venturelli R, Listl S, 
Weyant RJ, Mathur MR, Guarnizo-Herreño CC, Celeste RK, et al. 2019. 
Ending the neglect of global oral health: time for radical action. Lancet. 
394(10194):261–272.

West SG, Duan N, Pequegnat W, Gaist P, Des Jarlais DC, Holtgrave D, 
Szapocznik J, Fishbein M, Rapkin B, Clatts M, et al. 2008. Alternatives 
to the randomized controlled trial. Am J Public Health. 98(8):1359–1366.

World Federation of Public Health Associations. 2016. Statement on the inte-
gration of oral health into primary health care and public health systems. 
Geneva (Switzerland): WFPHA; [accessed 2021 Jan 14]. http://globaldent 
alhealth.org/resolution-template/

World Health Organization. 2017. Best buys and other recommended interven-
tions for the prevention and control of noncommunicable diseases. Geneva 
(Switzerland): World Health Organization; [accessed 2021 Jan 14]. https://
www.paho.org/hq/index.php?option=com_content&view=article&id=144
18:ncds-graphic-materials-best-buys&Itemid=1969&lang=en

World Health Organization, World Bank. 2017. Tracking universal health cov-
erage: 2017 global monitoring report. Geneva (Switzerland): World Health 
Organization and International Bank for Reconstruction and Development / 
World Bank; [accessed 2021 Jan 14]. https://www.who.int/healthinfo/ 
universal_health_coverage/report/2017/en/

Yiengprugsawan V, Kelly M, Seubsman SA, Sleigh AC. 2010. The first 10 
years of the universal coverage scheme in Thailand: review of its impact 
on health inequalities and lessons learnt for middle-income countries. 
Australas Epidemiol. 17(3):24–26.


