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1  |  INTRODUC TION

Periodontitis is a complex disease with multiple component 
causes,1 many of which represent shared risk factors for other sys-
temic non-communicable diseases (NCDs) of aging. Unsurprisingly, 

periodontitis has therefore been studied as a risk indicator for 
over 57 NCDs in clinical trials with varying levels of association 
demonstrated,2 the strongest being with type-2 diabetes, where 
evidence demonstrates tangible health economic as well as human 
benefits from improving periodontal health.3,4 However, given the 
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Abstract
This article gives an overview of the societal and economic aspects of periodontitis 
and periodontal care. Despite its largely preventable nature, periodontitis is highly 
prevalent worldwide and imposes a substantial health and economic burden on in-
dividuals and society as a whole. The worldwide estimated direct treatment costs 
and productivity losses due to periodontitis (including for periodontitis-related tooth 
loss) amounted to US$ 186 billion and US$ 142 billion in 2019, respectively. The bur-
den of periodontitis is particularly evident in low and disadvantaged populations. 
Smoking, dietary habits, and presence of systemic diseases along with social and 
commercial determinants are considered as risk factors for the periodontal diseases. 
The cost-effectiveness of preventing and managing periodontitis has been explored 
in several studies but it has been highlighted that there is scope for improvement in 
defining the methodology and quality of reporting of such studies. A recent report by 
The Economist Intelligence Unit examined the cost-effectiveness of interventions to 
prevent and manage periodontal diseases, suggesting that prevention of periodontitis 
through prevention of gingivitis by means of individual home care would be more 
cost-efficient than four other examined approaches. Future research in this field is 
recommended to further decipher the economic burden of periodontitis to society 
and to assess the value for money of alternative approaches to address periodonti-
tis with particular emphasis on public health preventive strategies and intersectoral 
care approaches that address the common risk factors of periodontitis and other non-
communicable diseases simultaneously.
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cost-effectiveness analysis, economic burden, health economics, health expenditures, health 
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aforementioned shared risk factors, periodontitis is also widely 
regarded as a social disease, clustering in those individuals with 
specific behaviors and from areas of high deprivation5–7 rendering 
the periodontium and oral cavity in general, markers of people's 
social position and future disease risk. Klinge and Norlund identi-
fied stark associations between low-socioeconomic circumstances 
and poor periodontal health in a review7 and demonstrated that 
those affected by socioeconomic disadvantages are likely to have 
fewer teeth when compared to population groups with higher so-
cioeconomic status and education levels.8 Recent evidence is con-
firmatory of a causal relationship between socioeconomic status 
and oral health.6,9

Monitoring the true prevalence of periodontitis has been ham-
pered for decades by a lack of consensus case definitions until the 
publication of the 2018 International Classification of Periodontal 
Diseases and Conditions.10 The most universally accepted defi-
nition, and hence that employed by the Global Burden of Disease 
studies has been that of “severe periodontitis” based upon probing 
pocket depths of 6 mm or greater, a threshold defined as a code 4 
in the Community Periodontal Index of Treatment Need.11 Age-
standardized prevalence rates for severe periodontitis between 
1990 and 2010 were static at 11.2%12 and in 2015 were estimated at 
7.8%, approximating 573 million people and accounting for 3.5 mil-
lion disability-adjusted life years (DALYs).13 The 2022 WHO Global 
Health Status Report calculated the prevalence of severe periodon-
titis in people over 15 years of age in 2019 as 18.18%, representing 
more than 1 billion cases worldwide, with the highest case numbers 
being in lower-middle-income countries, using the World Bank defi-
nitions for country income groups.14

The human cost of periodontitis has traditionally been under-
appreciated, with the disease regarded as being a “silent disease”. 
However, increasing attention to patient-reported outcomes (PROs), 
including quality of life, has demonstrated that periodontitis nega-
tively impacts speech, nutrition, self-confidence, and overall well-
being.15,16 Sharma and colleagues employed mixed-effects logistic 
regression to examine associations between different states of peri-
odontal health and disease and PROs of pain/discomfort, dietary re-
striction, and dissatisfaction with appearance in a longitudinal study 
of 13 162 dentate patients. The setting was 238 non-specialist den-
tal practices and 162 dentists across the UK. They demonstrated 
that the odds of all PROs tended to increase with worsening peri-
odontal parameters.17

Periodontitis incurs a significant economic burden and has 
a substantial effect on patient's general health and quality of 
life.13,18–20 Rising prevalence rates and the demonstrated strong 
association between periodontitis and systemic diseases further 
contribute to the economic burden of these diseases.21 It also 
gives rise to the question regarding the optimal use of available 
resources. Identifying economic information in the context of 
periodontitis is critical for resource allocation and policy deci-
sion making.22 Policymakers rely on economic evaluation for op-
timal distribution of resources and maximization of oral health 
gains. Economic evaluation involves comparing outcomes across 

different types of health programs using preference-based mea-
sures such as quality-adjusted life years (QALY)/quality-adjusted 
tooth years (QATY), and healthy year equivalent (HYE). The lack 
of preference-based measures such as QALY is a limitation in den-
tistry. If utility maximization is the objective, a potential solution 
is the measurement of outcomes in the form of ‘willingness to pay’ 
which allows meaningful comparisons across various programs 
within and outside healthcare.23

Another influencing factor for the cost burden is the role of pay-
ment systems in oral health care provision. Previous studies support 
the supplier inducement hypothesis within dentistry where the de-
mand for care remains influenced by supply. Service utilization is 
typically increased when the supply of dentists increases, therefore 
impacting negatively on oral health.23 Reforming the provider payment 
systems with a focus on the results rather than services is deemed ben-
eficial. A further issue is the failure to prioritize needs based oral health 
care programs and services, particularly in low-resource settings. This 
requires sound epidemiological data for identifying a population's oral 
health needs as a basis for developing, testing, and implementing oral 
health interventions and programs.23,24

Given the prominent impact and implications of periodontal 
diseases, attention to the aforementioned economic insights and 
their application in preventing and promoting oral health is ap-
propriate. This article aims to summarize the global, societal, and 
economic aspects of periodontitis and economic evaluations in 
periodontal care while exploring future opportunities for reduc-
ing the economic burden and improving the quality of health eco-
nomic research.

2  |  ECONOMIC BURDEN OF 
PERIODONTITIS

The economic burden of periodontitis encompasses direct (treat-
ment expenditures), indirect (productivity losses due to absence 
from work and school), and intangible costs (pain, self-esteem, 
problems with chewing, eating, and speaking, aesthetics, quality 
of life).

Direct treatment costs due to dental diseases worldwide were 
previously estimated at US$ 298 billion in 2010, US$ 356.80 billion in 
2015, and US$ 387 billion in 2019.19,20,25 A considerable proportion 
of worldwide dental expenditures is arguably attributable to peri-
odontitis, but exact estimates are complicated by the limited avail-
ability of country-level data on periodontal expenditure. By using 
the previously published estimates on the global burden of dental 
disease13 and considering the nature of periodontitis being closely 
linked with tooth loss (with 35.7% of the tooth loss being attribut-
able to periodontitis),26 it was estimated that 48% of the global bur-
den of dental disease is attributable to periodontitis. This resulted 
in economic direct costs of severe periodontitis amounting to US$ 
186 billion. Excluding the costs due to tooth loss as a consequence 
of periodontitis resulted in a total of US$ 104 billion. The method 
of estimation is analogous to a previous report27 taking global 
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economic costs for 2019 into account.25 This methodology takes 
into account the assumption that treatment costs are distributed in 
proportion to the burden of disease (i.e. DALYs) for the dental con-
ditions.27 A detailed description of estimation of costs is presented 
in Appendix 1. In an attempt to identify the treatment costs of peri-
odontal diseases, a previous study estimated periodontal treatment 
costs in 2018 as US$ 3.49 billion for the US and US$ 2.52 billion for 
32 European countries.28

Indirect costs are costs related to the productivity losses arising 
due to periodontitis. The worldwide productivity losses directly at-
tributable to periodontal diseases were estimated at US$ 82 billion 
in 2019.25 It has been suggested that productivity losses would be 
higher if also considering edentulism and caries as a consequence of 
periodontitis.28 Total productivity costs were US$ 142 billion when 
edentulism was also considered as a consequence of periodonti-
tis (see Appendix 2 for details). Botelho et al. reported the indirect 
costs due to periodontitis amounted to US$ 150.57 billion in the US 
and US$ 156.12 billion in European countries with the majority of 
projected indirect costs being attributable to edentulism related to 
periodontal diseases and periodontitis.28 Direct and indirect costs 
attributable to periodontitis are presented in Table 1.

Intangible costs resulting from periodontal diseases and their 
consequences should also not be disregarded. From a functional 
perspective, sensitivity, loss of gingival and periodontal tissue, and 
loose or lost teeth may affect a patient's ability to chew or speak ef-
ficiently. These symptoms combined with severe side effects such as 
bleeding gums and halitosis can give rise to embarrassment, shame, 
and anxiety affecting self-confidence and emotional well-being.

3  |  VALUE FOR MONE Y OF PRE VENTING 
AND MANAGING PERIODONTITIS

3.1  |  Frameworks for health economic evaluation

Decision-makers face challenges when seeking to maximize health 
outcomes from available resources. In such instances, certain oppor-
tunities will be taken up while others must be foregone, and the ben-
efits are associated with foregone opportunities.23 Health economic 
evaluation of various routes of action for preventing and managing 
oral diseases is essential to inform health care decision making. An 
economic evaluation compares both the costs and health benefits of 
two or more interventions in a systematic manner which helps to iden-
tify the value for money of alternative routes of action. Depending 

on how the health outcomes are measured, different types of eco-
nomic evaluations can be distinguished. Cost-effectiveness analysis 
measures outcomes in natural units, such as the number of deep 
periodontal pockets avoided. The incremental cost-effectiveness 
ratio (ICER) is a summary measure that is calculated to assess the 
most cost-effective option.23,29 In cost-utility analysis, the effects of 
treatment are measured in terms of quality-adjusted life years (QALY) 
gained, which take both quality of life and life expectation of time into 
account.29 A cost–benefit analysis expresses the health benefits in 
monetary units. Costs and benefits are directly compared with each 
other.23 Program budgeting and marginal analysis can play a role in 
the efficient allocation of available resources where costs and ben-
efits of various healthcare activities are considered through delibera-
tive dialog with the involvement of various stakeholders.23,30

Several strategies to control and prevent periodontitis such as 
a public health approach for improving people's health behaviors 
(e.g. public campaigns to reduce tobacco consumption and to raise 
oral health awareness),31 promotion of home-based oral hygiene 
(e.g. digital tools that help empower patients alongside their journey 
through periodontal care),32 chairside oral health prevention (chair-
side advice and counseling)33 and clinical treatment of periodonti-
tis (surgical and non-surgical procedures)34 have been recognized. 
In addition to improving periodontal health status, the prevention 
and management of periodontitis are known to control and amelio-
rate several chronic systemic diseases.35–37 Evidence suggests that 
glycemic control in patients with type 2 diabetes improved after 
periodontitis treatment.3 This is a potentially promising aspect from 
public health and economic viewpoints.

3.2  |  Overview of previous literature 
on the value-for money of approaches to address 
periodontitis

Based on recent literature that provided an overview of existing 
economic evaluations about periodontal diseases,38,39 the current 
knowledge on the value for money of approaches to prevent and 
manage periodontal diseases presents as follows: Tay et al. exam-
ined the types and quality of reporting of health economic evalu-
ations in the clinical management of periodontal diseases over 
32 years from 1987 to 2019. The studies included interventions 
ranging from periodontal treatment approaches to oral health 
instruction delivery and used all the main methods such as cost-
effectiveness, cost-utility, and cost–benefit analysis. The quality of 

TA B L E  1  Total costs attributable due to severe periodontitis.

Cost categories Description

Costs (US$) (directly 
attributable to periodontitis) 
(billion)

Costs (US$) (directly attributable to 
periodontitis & indirectly attributable to 
tooth loss due to periodontitis) (billion)

Direct costs Expenditures associated with treatment 
and management of periodontitis

104 186

Indirect costs 
(productivity losses)

Expenditures associated with absence 
from school and work

82 142
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the economic evaluations was assessed using the CHEERS check-
list. The authors stressed that although there has been an increase 
in the number of health economic studies in clinical periodontol-
ogy in the past decade, several of them did not report the study 
perspective, characterizations of heterogeneity, and measure-
ment of effectiveness. In contrast, comparators, choice of health 
outcomes and estimations of resources and costs, and key study 
findings were always fully reported.38

In studies related to dental caries and periodontitis, dental out-
come measures are generally emphasized due to their specificity 
and relevance to oral health conditions. However, there is a grow-
ing recognition of the importance of incorporating generic outcome 
measures. A review by Nguyen et al.39 examined the economic eval-
uation methodology for preventive interventions for dental caries 
and periodontitis with studies covering post 2000 to April 2021. The 
interventions were included based on a framework that was devel-
oped for dental caries and periodontitis which included universal, 
selective, and indicated interventions. Supportive periodontal ther-
apy with oral health education was the frequently evaluated preven-
tive intervention for periodontitis. Drummond's 10-point checklist 
was used to appraise the quality of the studies which showed that 
most trial-based and model-based studies were of good quality. The 
authors emphasized that the methods used in the economic eval-
uations were diverse relating to the cost components, the conse-
quences, and health outcomes giving rise to difficulty in comparing 
the interventions. Future research using generic health outcome 
measures was recommended by the authors.

Economic evaluations of interventions focusing on the preven-
tion and treatment of periodontitis have been published previously. 
A study conducted in the UK explored the cost-utility of periodontal 
treatment in diabetic patients and showed that the incremental cost-
effectiveness ratio (ICER) was £26 000–£28 000 per QALY which is 

below the accepted threshold of £30 000 per QALY.40 Recently, a mi-
crosimulation model to estimate the cost-effectiveness of periodontal 
treatment among type 2 diabetes patients showed that providing peri-
odontal treatment would be cost saving from a healthcare perspective 
at a total net savings of $5904 and a gain of 0.6 QALY per capita.41 
Another study that investigated the economic evaluation of a com-
munity based oral health promotion program to improve the gingival 
health of older adults in Australia reported the program to be highly 
cost effective and an efficient use of society's financial resources.42

3.3  |  The “Time to Take Gum Disease Seriously” 
report by The Economist Intelligence Unit

Given the persistent prevalence and its costs to individuals and society, 
the European Federation of Periodontology (EFP) commissioned The 
Economist Intelligence Unit (now Economist Impact) in 2020 to under-
take an analysis of the economic and societal impact of periodontitis 
across 6 major European economies.43 The EFPs objectives were to:

•	 raise awareness of periodontitis, to drive policy and behavior 
change on periodontal health,

•	 develop new ways of thinking about periodontal health to in-
crease public engagement,

•	 increase the commitment of public health bodies at the European 
level,

•	 improve patient outcomes.

The Economist Impact (EI) published its White Paper in June 
2021. The remainder of this section will present the objectives and 
outcomes of that analysis, focusing on the pathway of care model 
(Figure 1) that underpinned the analysis.

F I G U R E  1  Care pathway for periodontal diseases based on the S3-level clinical guideline for stages I–III periodontitis.46 The pathway 
includes a preventive intervention point to maintain periodontal health or to restore it by managing gingivitis, and a periodontitis 
intervention based upon the EFP's “Steps of Care” within the S3-level guideline. The model permits individuals to transition from health 
to gingivitis; gingivitis back to health, or forward to undiagnosed periodontitis (that is unmanaged); to diagnosed periodontitis; diagnosed 
periodontitis that is unmanaged or to step one of treatment; step one to step two, or to step four management, or remain unmanaged; step 
two to step three or to step four management or remain unmanaged; step three to step four management or remain unmanaged. Individuals 
can also return from step four management to step three or become unmanaged. Importantly, individuals cannot return to clinical health 
once they have developed periodontitis, but they can become “stable”.
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    |  5PATTAMATTA et al.

There were four phases to accomplishing the White Paper:

1.	 The EI team undertook an independent narrative literature review 
to evaluate the prevalence and burden of periodontitis and to 
review the clinical care pathways and policies for prevention. 
EFP experts provided additional supplemental literature to fa-
cilitate the review.

2.	 An expert panel was convened by the EI team to discuss and help 
understand the critical issues for policy change to help prevent 
poor oral health.

3.	 A quantitative analysis was conducted to assess the health and 
economic costs of periodontitis in each of the six countries in-
cluded in the study, which were France, Germany, Italy, the 
Netherlands, Spain, and the UK. The choice of countries to un-
derpin the modeling was based on major European economies 
for which financial data to underpin the economic model was 
available.

4.	 The white paper was written and published providing a summary 
of findings from the literature review, expert panel discussions, 
quantitative analysis, and summary recommendations.

The primary outcome of the economic analysis was the return 
on investment (ROI) from each of the five scenarios, when compared 
with “business as usual,” where treatment rates, dental coverage, 
and management of gingivitis and periodontitis for the population 
were assumed to continue as current.

Secondary outcomes included:

•	 Total HLYs gained.
•	 Total costs (in Euros).
•	 Cost per HLY.
•	 Incremental cost-effectiveness ratio.

Stage II periodontitis C8 was chosen as the most prevalent form 
of the disease upon which to base the cost analysis and costs were 
calculated over 10 years. The costs included in the model were direct 
costs of care, indirect costs (e.g. time away from work), and intangi-
ble costs (pain, difficulties with speech, low self-confidence, prob-
lems with expressing emotions such as smiling).5 The care pathway 

model (Figure 1) included intervention points that were preventative 
and also those designed to treat periodontitis once established. The 
scenario's modeled were:

Scenario 1 – Baseline comparator: Business as usual.
Scenario 2 – Extreme negative scenario: Reduce rate of gingivitis 
management to 10%.
Scenario 3 – Extreme positive scenario: Incident gingivitis is elimi-
nated through improved oral homecare.
Scenario 4 – Extreme negative scenario: No periodontitis is 
managed.
Scenario 5 – Extreme positive scenario: 90% of periodontitis is di-
agnosed and managed.

The cost of continuing with scenario 1 (business as usual) ranged 
from €18.7 billion in the Netherlands to €96.8 billion in Italy over 
the 10-year time horizon. The high costs in Italy relate to care being 
provided exclusively privately and involving high levels of periodon-
tal surgery. In the UK and France, while public funding for care is 
provided to a degree, there remain significant out-of-pocket costs 
(patient contributions), although the latter has changed and been re-
moved in France since the White Paper was published. Scenario 2, 
of reducing gingivitis management, resulted in a reduction in healthy 
life years in all countries and yielded a negative ROI. Eliminating gin-
givitis through professionally coached home care (scenario-3) led to 
increases in healthy life years, reduced costs, and a strong ROI in 
all countries studied, irrespective of their funding model (Table 2). 
Scenario 4 of not managing periodontitis, resulted both in reduc-
tions in healthy life years and a negative ROI for all countries. The 
final scenario of diagnosing and managing 90% of periodontitis was 
predictably the most expensive to deliver, due to the additional time 
and resources required (Table 2).

Interestingly, both scenarios 3 and 5 provided a positive ROI in 
all countries modeled, the magnitude being substantially higher for 
scenario 3 focusing on prevention of periodontitis by preventing or 
treating gingivitis. Given that behavior change for risk factor control, 
including improvements in oral hygiene provides substantial reduc-
tions in periodontal inflammation and also reduce probing pocket 
depths without subgingival instrumentation,44 step-1 of periodontal 

Country Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

France €19bn €21bn €9bn €5bn €55bn

Germany €22bn €21bn €11bn €5bn €66bn

Italy €97bn €119bn €61bn €6bn €387bn

Netherlands €19bn €23bn €11bn €1bn €72bn

Spain €26bn €31bn €13bn €4bn €86bn

UK total €64bn €72bn €33.5bn €11bn €195bn

Out of pocket €55bn €66bn €30bn €5.5bn €176bn

NHS €9bn €5.5bn €3.5bn €5.5bn €19bn

Note: The UK was modeled separately for state-funded care costs (NHS) and out of pocket 
expenses by patients.

TA B L E  2  Modeled costs for each of the 
6 European countries for all 5 scenarios.
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care is fundamental to the overall success of a periodontal care path-
way. While step 1 of care relates to the S3-Level guideline for man-
aging periodontitis, the same components of prevention are vital 
for managing gingivitis. Taken alongside the economic benefits of 
managing gingivitis, and the improvements in markers of systemic 
inflammation achieved when managing gingivitis,45,46 it appears to 
be time to shift the periodontal management paradigm to the left, 
i.e. to focus on treating gingivitis as the primary prevention strategy 
for managing periodontitis.47 Indeed, neglecting to manage gingivitis 
led to increased costs of care and a significant reduction in healthy 
life years, leading the EI team to conclude that an emphasis on self-
care and prevention is critical from both an individual and a societal 
perspective.43 The EI called for a greater emphasis on self-care and 
prevention, including nursery-based dental care and tooth brushing 
workshops in schools. While the latter would primarily target caries 
prevention in children, instilling good oral hygiene regimens into the 
daily routine from a young age should also benefit periodontitis pre-
vention in the adult years.

The EI White Paper made four key recommendations for public 
healthcare funders:

•	 The prevention, diagnosis, and management of periodontitis is 
cost-effective
The role of home care by patients is of paramount importance to 

prevent gingivitis and periodontitis.
Making efforts to eliminate gingivitis, thus preventing progression 

to periodontitis, would save considerable costs over a 10-year 
time period compared with “business as usual” – ranging from 
€7.8bn in the Netherlands to €36bn in Italy.

Neglecting to manage gingivitis can significantly increase costs 
and reduce healthy life years, so “an emphasis on self-care and 
prevention is critical from both an individual and a societal 
perspective.”

•	 Better integration of dental and general healthcare is required
Sharing information across disciplines may both improve patient 

care (due to the shared risk factors between periodontitis and 
systemic NCDs) and contribute significantly to oral and general 
health research.

Integration may also encourage shared responsibility across 
healthcare disciplines to address unmet oral health needs in 
vulnerable and marginalized communities.

•	 A synergy of societal and individual public-health campaigns is 
needed
One without the other would serve to exacerbate rather than 

help resolve the associated health inequalities both within and 
across countries.

Societal level prevention is crucial to the prevention of periodon-
titis, especially given its high prevalence in deprived areas.

Individual public health campaigns also need to focus on less af-
fluent communities and embed prevention and early interven-
tion interventions into community settings such as schools (for 
the prevention of caries) and health centres (for the prevention 
of periodontal disease).

•	 The affordability of dental care needs to be improved
For many people, the cost of accessing a dentist is a barrier to 

receiving early treatment and, as a result, they are more likely 
to access the dentist when there is something wrong rather 
than for check-ups or preventative treatment that is essential 
for avoiding periodontitis.

In the UK and France, not all procedures for treating periodonti-
tis are covered by the public health system and the remainder 
is paid for by the patient. In Spain and Italy, most (if not all) 
periodontal treatment is paid for by the patient or via private 
insurance.

As a result, periodontitis treatment for a low-income family is ren-
dered almost unaffordable.

In summary, the findings of the EI study suggest that profession-
ally managed periodontal care is cost-efficient and therefore the 
concept of publicly funded periodontal care would deserve further 
review from policymakers and care commissioners Europe-wide.43

4  |  DISCUSSION & CONCLUSIONS

Periodontal diseases are a major global health problem affecting 
more than a billion people worldwide. They not only reduce the 
quality of life but also impose huge costs on the patients, families, 
and society. Direct treatment costs were estimated at US$ 104 bil-
lion while the productivity losses related to periodontitis were es-
timated at US$ 82 billion in 2019. When tooth loss was additionally 
considered as a consequence of periodontitis, direct treatment costs 
amounted to US$ 186 and productivity losses to US$ 142 billion.

Social and commercial determinants along with the risk factors 
that are shared with systemic NCDs such as age, dietary habits, to-
bacco, alcohol use, and smoking are known to be the key drivers of 
periodontitis. Previous research suggests smoking cessation therapy 
to be a cost-efficient strategy about avoid tooth loss among per-
sons with periodontitis.48 Social determinants such as lower income 
and socioeconomic status are considered to be important factors 
for periodontitis. Similarly, commercial organizations such as the 
sugar and tobacco industries play a major role in undermining pub-
lic health efforts. The risk factor sharing between other NCDs and 
periodontitis warrants the need to integrate general and oral health 
care systems. Sharing of data electronically is likely to achieve this 
integration to a great extent.

Modifications in the periodontal classification system can fre-
quently lead to challenges. Checklists and multidisciplinary collabora-
tion with public health, primary care, and methodologically-orientated 
experts including patient and community involvement should be con-
sidered. Raittio and Baelum raised concerns over the impact of the 
2018 classification system for periodontitis, particularly the potential 
for overdiagnosis and overtreatment.49 The expansion of disease defi-
nitions may lead to a situation where relatively healthy and low-risk 
individuals undergo unnecessary examinations and treatments. The 
authors emphasize that individuals with slight, symptomless, or mod-
est inflammation, especially those in stages I and II of periodontitis 
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are most likely to be over diagnosed.49 This is particularly relevant in 
countries where patients bear the financial burden of oral care, as the 
costs associated with diagnosing, treating, and monitoring periodonti-
tis can impose a significant financial strain on individuals and societies. 
One critical aspect to consider is the economic incentive for dentists, 
whose revenue is often derived from performing dental procedures. 
If over diagnosis and over-treatment become prevalent, it may con-
tribute to unnecessary procedures, leading to increased costs for pa-
tients and a potential strain on the healthcare system. The economic 
implications of over diagnosis should be weighed against the actual 
benefits and risks associated with expanded disease definitions. In 
countries where the payment system plays a significant role in health-
care, discussions around the financial impact of diagnosing mild cases 
of periodontitis become crucial. Dentists' reliance on performing pro-
cedures for revenue may create a conflict of interest, and addressing 
this issue is essential for ensuring that patients receive appropriate 
and evidence-based care.49

Although the EI report serves as an elaborate guide showcas-
ing economic and societal implications associated with periodontal 
health across European countries, advice on public health preventive 
strategies such as reduction in tobacco consumption and nutritional 
campaigns such as food labeling would have been beneficial. In ad-
dition, there continue to be knowledge gaps as to concretely action-
able approaches for behavior change which lead to more widespread 
implementation of home-based oral hygiene. Evidence on the cost-
effectiveness of interventions is an important criterion to assist de-
cision makers in health investment decisions. A paucity of economic 
evaluations in the field of periodontal health has been highlighted 
in previous studies.39,50 Although the existing economic evaluation 
studies cover dental caries and periodontitis interventions ranging 
from public health approaches to clinical preventive and treatment 
strategies, there is a scope for improvement in methodology defini-
tions and reporting quality in these studies.38,39 Furthermore, most 
of the existing studies were conducted in high-income countries. 
Extrapolation of the EI findings to low- or middle-income settings 
may not be possible as the EI report modeled real-world data from 
six European countries and therefore data may not be generalizable, 
but the principles may still apply.

To address the shortage of cost-effectiveness evidence, there 
is a need for further research particularly focusing on public health 
and preventive interventions. Equally important is that the studies 
follow a standardized guideline from an economic evaluation per-
spective. The ISPOR CHEERS checklist optimizes and facilitates con-
sistent and transparent reporting of health economic evaluations.51 
Furthermore, increased research in low-income countries could 
bring a balance to the existing focus on high-income countries. More 
generally, iterative cycles of improvement could offer opportunities 
for continuous optimization of periodontitis care drawing from step-
wise identification, prioritization, implementation and evaluation of 
cost-efficient periodontal interventions.

Considering potential efficiency gains, a shift from the currently 
predominant curative approach to a more preventively oriented ap-
proach with a stronger emphasis on public health would seem to be 

economically advantageous. The traditional individual care and clin-
ical prevention approaches may not always be available and afford-
able giving rise to a significant economic burden even in high-income 
countries. These approaches may also not be efficient in effecting 
changes to the prevalence of disease at a population level, and more-
over, they also do not address the inequalities. Additionally, dental 
professionals will be unable to tackle the burden of periodontal dis-
eases in most countries.24 Since such approaches have not tackled 
the global burden of oral diseases, a radical preventive approach is 
needed.52 Upstream policy interventions that tackle oral health in-
equalities focusing on social determinants of health and risk factors 
shared with other NCDs are recommended to prevent and control 
periodontitis.31,52 Attention and focus on oral health promotion and 
maintenance programs and on achieving equity for oral health using 
a public health approach is essential. To set up community programs, 
especially in low-resource settings, sound epidemiological data to 
identify people's oral health needs and accordingly tailored human 
resource planning is essential.24,53

In conclusion, periodontal diseases are a major global public 
health problem with a high prevalence and economic burden world-
wide. Integration of general health and oral health systems, up-
stream policies tackling social inequalities, and common risk factors 
could be important considerations for reducing the burden of peri-
odontitis. A wide gap in evidence on the cost-effectiveness of pub-
lic health and preventive periodontal interventions is recognized. 
Future research should particularly explore the cost-effectiveness 
of population-level interventions in comparison to individual-level 
strategies. There is a strong need for further awareness raising 
and professionalizing health economic research in periodontology. 
Beyond the use of generic health outcome measures to enhance the 
comparability of health economic evaluations across all domains of 
health care, the economics of periodontal health and care also en-
tails central topics such as provider payment, insurance coverage, 
and needs-based (human) resource planning.23
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APPENDIX 1

ESTIMATION OF DIRECT COSTS DUE TO SEVERE 
PERIODONTITIS

BACKGROUND
Treatment costs due to dental diseases (caries, periodontal diseases 
and tooth loss): US$ 387 billion.25

According to the global burden of disease study,13 26.9% of DALYs 
due to untreated caries, severe periodontitis, and total tooth loss in 
2015 are attributable to periodontal diseases (3518/13 033 = 26.9%; 
see table below).

DALYs due to untreated caries, severe periodontitis and total tooth 
loss (in thousands; source: Kassebaum et al., 13)

Untreated caries in 
permanent teeth

1.743 777–3315

Untreated caries in 
deciduous teeth

147 63–292

Severe periodontitis 3.518 1357–7247

Total tooth loss 7.625 5088–10 540

Other oral conditions

All oral conditions

APPROXIMATE TREATMENT COSTS DIRECTLY ATTRIBUTABLE 
TO SEVERE PERIODONTITIS
Assumption: distribution of the global burden of disease (GBD) 
disability-adjusted life years (DALYs) is in proportion to the distribu-
tion of treatment costs:

Thus, 26.9% of US$ 387 billion corresponds to US$ 104 bil-
lion of treatment costs which are directly attributable to severe 
periodontitis.

APPROXIMATE DALYs INDIRECTLY ATTRIBUTABLE TO TOOTH 
LOSS DUE TO SEVERE PERIODONTITIS
According to the study by Passarelli et al.,26 35.7% of tooth extrac-
tions are attributable to severe periodontitis. Assuming that 35.7% 
of DALYs due to total tooth loss in 2015 are attributable to severe 
periodontitis, this corresponds to 2722 DALYs.

APPROXIMATE DALYs DIRECTLY AND INDIRECTLY 
ATTRIBUTABLE TO SEVERE PERIODONTITIS
(2722 DALYs + 3518 DALYs)/13 033 = 48% of DALYs are attributable 
to periodontitis.

TAKING THE ABOVE INTO ACCOUNT
Treatment costs directly and indirectly attributable to severe peri-
odontitis → 48% of US$ 387 billion = US$ 186 billion.

APPENDIX 2

ESTIMATION OF PRODUCTIVITY LOSSES ATTRIBUTABLE TO 
PERIODONTITIS

BACKGROUND
Indirect costs due to periodontitis and edentulism are US$ 82 billion 
and US$ 167 billion respectively.25

As described in Appendix  1, 35.7% of tooth extractions are at-
tributable to severe periodontitis.26

Thus, assuming that 35.7% of DALYs due to tooth loss are attrib-
utable to severe periodontitis, this corresponds to estimated pro-
ductivity losses of US$ 59.6 billion.

TAKING THE ABOVE INTO ACCOUNT
Estimated productivity costs directly and indirectly attribut-
able to severe periodontitis: US$ 82 billion + US$ 59.6 billion = US$ 
141.6 billion.
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