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Abstract

Oral diseases affect an estimated 3.5 billion people globally and remain among the most
prevalent noncommunicable conditions. Despite recent global policy commitments under
the WHO Global Oral Health Strategy and Action Plan (2023–2030), substantial variation
persists in how countries structurally embed oral health within national health systems. A
structural classification of all 194 WHO Member States was conducted using WHO 2022
oral health country profiles and official policy documentation. Countries were categorized
according to financing architecture and entitlement design into four integration models:
Structural UHC Integration, Partial or Targeted Integration, Predominantly Private or
Insurance-Driven Systems, and Minimal or Emerging Integration. Regional and global
distributions were calculated using RStudio (version 2025.09.0, Posit Software, PBC, Boston,
MA, USA). Globally, Partial or Targeted Integration represents the most common configu-
ration (44%), followed by Predominantly Private systems (17%) and Minimal or Emerging
Integration (15%), while Structural UHC Integration accounts for approximately 10% of
countries. Marked regional heterogeneity was observed, with Structural UHC Integration
concentrated in selected regions and Minimal or Emerging models more prevalent in parts
of Africa and South-East Asia. Findings suggest that integration is primarily determined
by financing architecture and legally defined entitlements rather than national income level
alone. Structural embedding of oral health within pooled universal coverage mechanisms
appears to be an important structural feature associated with higher levels of integration.

Keywords: oral health; universal health care; health policy; public health; delivery of health
care; global health; World Health Organization

1. Introduction
Oral diseases affect an estimated 3.5 billion people globally and remain among the most

prevalent noncommunicable conditions worldwide [1]. Dental caries, periodontal disease,
and tooth loss contribute substantially to pain, functional impairment, reduced quality of
life, and economic burden across all income settings [2–4]. Despite this widespread impact,
oral health has historically occupied a peripheral position within national health systems
and universal health coverage (UHC) frameworks.

Oral diseases share common risk factors with other major noncommunicable diseases
(NCDs), including tobacco use, unhealthy diets, and socioeconomic disadvantage [5–7]. Yet,
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unlike many other NCDs, dental services are frequently excluded from publicly financed
benefit packages or restricted to specific population groups, resulting in high out-of-pocket
expenditure and persistent inequities in access [8–10].

Recent global policy developments, including the World Health Assembly resolution
on oral health (WHA74.5) and the WHO Global Strategy and Action Plan for Oral Health
(2023–2030), have called for integration of essential oral health services into primary health
care and publicly financed benefit packages [11–13]. Despite these commitments, substan-
tial variation persists in how countries structurally organize and finance oral healthcare.

Existing analyses have primarily examined epidemiological trends or national case
studies. Fewer studies have examined oral health integration from a comparative structural
perspective across WHO Member States. In particular, there remains a gap between
global policy ambitions and comparative system-level understanding of the financing and
entitlement arrangements that shape integration in practice.

To address this gap, the present study develops a descriptive global classification of
oral health system integration models across WHO Member States based on financing
architecture and entitlement design. Countries were categorized into four structural models:
Structural UHC Integration, Partial or Targeted Integration, Predominantly Private or
Insurance-Driven Systems, and Minimal or Emerging Integration. The aim was to provide
a comparative framework for understanding how oral health is positioned within national
health systems worldwide.

2. Background: Global WHO Framework for Oral Health
The contemporary global governance framework for oral health is anchored in a

sequence of World Health Assembly resolutions and strategic instruments adopted between
2021 and 2024. Together, these documents establish a policy architecture intended to
reposition oral health within universal health coverage (UHC) and noncommunicable
disease (NCD) agendas.

WHA74.5 (2021) formally recognized oral health as a global public health priority
and called for stronger integration of oral health into national NCD strategies and health
systems [9]. Building on this mandate, the Global Strategy on Oral Health, endorsed in
2022 (WHA75.11), articulated a vision of universal access to essential oral health services
by 2030 and emphasized integration into primary health care and publicly financed benefit
packages [10].

The Global Oral Health Action Plan 2023–2030 (WHA76.9, 2023) operationalizes this
vision through defined strategic domains, including governance, prevention, workforce
development, service delivery, information systems, and research, and measurable global
targets [11]. Prominent objectives include expanding population entitlement to essential
oral health services under UHC frameworks and reducing the global burden of major oral
diseases relative to 2020 baselines. The Action Plan also encourages workforce planning,
sugar reduction policies, fluoride delivery strategies, integration of oral health into primary
care, and alignment with environmental sustainability commitments such as the Minamata
Convention [11,12].

Complementary analytical instruments, notably the Global Oral Health Status Report,
provide baseline data and highlight persistent inequalities in disease burden, service access,
and financial protection [13]. High out-of-pocket expenditures, limited public financing,
workforce constraints, and weak integration into general health services were identified as
structural barriers to progress [13].

Momentum for implementation was reinforced at the first WHO Global Oral Health
Meeting in Bangkok in 2024, where the Bangkok Declaration reaffirmed oral health as a
political priority within UHC and NCD frameworks and called for accelerated national
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action to embed oral health within primary care systems and publicly financed benefit
packages [14,15].

Collectively, these instruments constitute a coherent global framework against which
national oral health system integration can be assessed. They provide normative bench-
marks for evaluating the extent to which countries have structurally embedded oral health
within financing architecture, entitlement design, and primary health care systems.

3. Methods
3.1. Study Design

This study conducts a descriptive cross-sectional structural classification of oral health
system integration models and provides descriptive contextualization using selected coun-
try examples to illustrate contrasting implementation pathways.

3.2. Primary Data Source

The principal data source for structural classification was the WHO 2022 Oral Health
Country Profiles, which provide standardized information on governance, financing, ser-
vice delivery, and surveillance. These data were complemented, when necessary, by official
national policy government publications (e.g., Ministry of Health documents, statutory
insurance descriptions) and intergovernmental health system sources (e.g., OECD, World
Bank, European Observatory).

A targeted grey literature search was conducted to clarify missing or ambiguous
information on financing mechanisms and entitlement structures. This search was not
systematic but focused on official and authoritative sources.

Data collection was performed between October 2025 and February 2026.

3.3. Unit of Analysis

The unit of analysis was the WHO Member State. All 194 Member States were screened
for structural characteristics of oral health integration within national health systems.

3.4. Data Extraction and Abstraction Process

Data extraction was conducted independently by two reviewers (C.M. and C.C.) using
a standardized data abstraction framework developed for this study.

Extracted variables included: financing mechanism (tax-based, social insurance, mixed,
private), population entitlement to oral health services, scope of publicly financed services
(preventive, essential, advanced), degree of integration within primary healthcare, and
reliance on out-of-pocket expenditure.

Discrepancies between reviewers were resolved through consensus discussion, and
when necessary, adjudicated by a third senior author (F.D.).

3.5. Structural Classification Framework

Countries were classified using a hierarchical decision rule. Where the WHO 2022 Oral
Health Country Profile explicitly reported oral health inclusion within national health ben-
efit packages and/or provided coverage percentages for the largest government financing
scheme, classification was based directly on these structural indicators.

In cases where the WHO benefit package matrix was incomplete or not reported, and
where official national documentation did not clearly confirm pooled dental entitlement,
countries were conservatively retained as “No Data” to avoid misclassification.

Countries were categorized according to dominant financing architecture and enti-
tlement framework governing access to oral health services. Four structural models were
defined a priori:
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1. Structural UHC Integration:

Oral health services embedded within pooled universal health coverage mechanisms
with defined population entitlements.

2. Partial or Targeted Integration:

Publicly financed oral health services limited to specific population groups (e.g.,
children, low-income groups) or restricted benefit packages.

3. Predominantly Private or Insurance-Driven Systems:

Dental services largely financed through private insurance or out-of-pocket payments,
with limited pooled public coverage.

4. Minimal or Emerging Integration:

Limited public provision, weak financing structures, and constrained infrastructure
for oral health service delivery.

Where WHO profile information was insufficient to determine structural positioning
with confidence, countries were designated as “No Data.”

The classification aimed to reflect the predominant system logic, acknowledging that
many countries operate mixed or hybrid models.

3.6. Classification Criteria

Classification was based on structural indicators including:

- Breadth of entitlement to essential oral health services
- Financing mechanism (tax-based, social insurance, mixed, or private)
- Degree of integration within primary healthcare
- Reliance on out-of-pocket expenditure

Structural classification was anchored in the WHO 2022 Oral Health Country Pro-
files. When WHO benefit-package fields were incomplete or ambiguous, classification
was refined using official national sources describing dental entitlement and financing
architecture (e.g., statutory insurance scope, government benefit packages, national health
insurance documentation), supplemented where necessary by intergovernmental health
system references (e.g., OECD/World Bank/European Observatory) that explicitly report
dental coverage arrangements. Countries were labeled ‘No Data’ only when WHO pro-
file information was missing and no reliable official documentation could be identified.
Classification focused on dominant system architecture rather than isolated programs.

Classification followed a sequential decision rule according to the following opera-
tional decision algorithm:

1. Countries were classified as Structural UHC Integration when preventive and essen-
tial oral health services were included in publicly financed benefit packages covering
a majority of the population (operationalized as ≥50%).

2. Countries were classified as Partial or Targeted Integration when public coverage
was restricted to specific population groups (e.g., children, low-income populations)
or limited service packages.

3. Countries were classified as Predominantly Private when dental services were mainly
financed through out-of-pocket payments or private insurance.

4. Countries were classified as Minimal or Emerging Integration when public provision
was limited, fragmented, or restricted to emergency care.

The ≥50% threshold was used as an operational criterion to define majority population
coverage and standardize classification across countries. This threshold does not imply a
normative benchmark and is acknowledged as a methodological simplification.
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3.7. Handling of Missing Data

When WHO profiles and supporting documentation did not provide sufficient in-
formation to determine classification with confidence, countries were categorized as “No
Data.”

This conservative approach was adopted to avoid misclassification. However, it
may introduce bias, particularly affecting low- and middle-income countries with limited
publicly available documentation.

3.8. Income-Level and Regional Classification

Countries were grouped according to the official World Health Organization (WHO)
regional classification (AFRO, AMRO, EMRO, EURO, SEARO, WPRO). Income-level catego-
rization was based on the World Bank country income classification for the fiscal year 2024,
which classifies countries as low-income, lower-middle-income, upper-middle-income, or
high-income economies based on gross national income per capita. These variables were
used for descriptive analysis only and not for causal inference.

3.9. Data Analysis

Global and regional distributions of structural integration models were calculated
descriptively using RStudio (version 2025.09.0, Posit Software, PBC, Boston, MA, USA).

Results are presented as frequencies and percentages across WHO Member States.
No inferential statistical analyses were performed.

3.10. Narrative Contextualization

Selected countries were included for illustrative purposes to highlight variation in
implementation pathways.

These examples were selected purposively based on geographic diversity, income
level, and availability of documentation

This approach does not aim to provide a representative sample and may introduce
illustrative bias, which is acknowledged in the limitations.

The study protocol is registered on the Open Science Framework (OSF). All classifi-
cation decisions and data abstraction procedures followed predefined criteria to enhance
reproducibility.

4. Results
4.1. Global Structural Classification of WHO Member States

Figure 1 presents a global classification of oral health system integration models based
on the current structural organization of dental care within national health systems. Coun-
tries were categorized according to the dominant financing and entitlement framework
governing access to oral health services.

Classification reflects whether dental care is embedded within pooled universal
health coverage mechanisms (Structural UHC Integration), provided through partial or
population-targeted public schemes (Partial or Targeted Integration), primarily reliant on
private insurance or out-of-pocket financing (Predominantly Private or Insurance-Driven
Systems), or characterized by limited public provision and constrained infrastructure
(Minimal or Emerging Integration).

In cases where publicly available information was insufficient to determine the structural
model with confidence, countries were designated as “No Data”. Supplementary Table S1
includes the structural classification for all 194 WHO Member States. Classification was
determined based on publicly available policy documentation and WHO country profiles,
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assessing entitlement breadth, financing mechanisms, and degree of integration within
primary health care systems.

Figure 1. Global integration of oral health into health system integration models across WHO Member
States.

Supplementary Table S1 includes structural classification for all 194 WHO Member
States.

Classification is based on WHO 2022 Oral Health Country Profiles and complementary
official national sources. Countries were categorized according to dominant financing
architecture and entitlement design. The classification reflects structural organization and
does not assess performance or outcomes.

Across WHO Member States, structural integration models demonstrate substantial
heterogeneity. Globally, Structural UHC Integration accounts for approximately 10% of
countries, while Partial or Targeted Integration represents the most common model at
44%. Predominantly Private or Insurance-Driven systems comprise 17%, and Minimal
or Emerging Integration accounts for 15% of Member States. Countries classified as “No
Data” represent approximately 14%, reflecting limitations in publicly available structural
documentation.

Regional variation is pronounced. Structural UHC Integration is most prevalent in
the Western Pacific Region (21%) and the South-East Asia Region (18%), while Partial
or Targeted Integration predominates in the Region of the Americas (77%) and the East-
ern Mediterranean Region (59%). Predominantly Private systems are most frequently
observed in the African Region (38%) and parts of the Western Pacific (21%). Minimal or
Emerging Integration is concentrated in the African Region (31%) and South-East Asia
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(36.5%), underscoring persistent structural financing and infrastructure constraints in sev-
eral low- and middle-income settings. Regional and global distributions are presented in
Supplementary Table S2.

These findings highlight substantial global and regional heterogeneity in the structural
organization of oral health systems. In particular, Partial or Targeted Integration emerges
as the dominant model worldwide, while comprehensive structural integration within
universal coverage remains relatively limited.

4.2. Regional Distribution Patterns

Marked regional variation was observed in the distribution of structural integration
models.

In the Western Pacific and South-East Asia regions, Structural UHC Integration was
more frequently identified compared to other regions, although it remained a minority
configuration overall. In contrast, Partial or Targeted Integration predominated in the
Americas and Eastern Mediterranean regions, representing the most common structural
arrangement.

Predominantly Private systems were more frequently observed in parts of Africa and
the Western Pacific, while Minimal or Emerging Integration was concentrated in Africa
and South-East Asia, reflecting more limited structural embedding of oral health within
publicly financed systems.

These regional differences suggest that structural integration varies according to
broader health system organization and policy trajectories, rather than following a uniform
global pattern. In particular, regions characterized by stronger public financing mechanisms
tended to show higher levels of structural integration, although this relationship was not
systematic across all countries.

4.3. Association with Income Level and System Organization (Descriptive Analysis)

No consistent relationship was observed between national income level and structural
integration model.

While several high-income countries demonstrated Structural UHC Integration, others
were classified as Predominantly Private or Partial Integration systems, indicating substan-
tial variability within income groups. Conversely, some middle-income countries exhibited
higher levels of structural integration through publicly financed primary care approaches.

Overall, Partial or Targeted Integration remained the most frequent configuration
across all income groups, suggesting that full structural integration is not solely determined
by economic capacity.

These findings indicate that financing architecture and entitlement design may play
a more important role than income level alone in shaping integration models. However,
these observations are descriptive and should not be interpreted as causal relationships.

4.4. Comparative Patterns in Policy and Implementation (Narrative Synthesis)

National oral health policies vary widely in scope, maturity, and degree of integration
into health systems. High-income countries generally have long-established dental care
infrastructures and some form of national guidance or insurance coverage, although the
emphasis on prevention and equity differs substantially. In contrast, many low- and middle-
income countries (LMICs) have only recently developed comprehensive oral health policies,
often in response to the WHO Global Strategy and Action Plan [16].

Across settings, most national policies address common objectives: improving oral
hygiene practices, preventing dental caries and periodontal disease, and expanding access
to basic dental treatment. However, differences emerge in the extent of public coverage,
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the strength of population-level preventive measures, and the integration of oral health
into primary care and universal health coverage (UHC) [16].

To illustrate variation in implementation pathways, selected country examples are
presented in Supplementary Table S3 [13,17–76]. The country examples included in this
table were selected purposively to reflect diversity in income level, geographic region,
health system organization, and stages of oral health policy development. The aim was not
to provide an exhaustive global inventory, but to illustrate contrasting policy models and
implementation pathways within different health system contexts. Countries were chosen
based on the availability of official policy documentation, relevance to the WHO Global
Oral Health Strategy, and their representativeness of distinct approaches to governance,
financing, prevention, and integration of oral health into primary healthcare and universal
health coverage.

Across countries, several recurring structural patterns were identified:

- Systems with pooled public financing and defined entitlements tended to include
preventive and basic oral health services within primary care.

- Systems with mixed or targeted coverage often restricted access to specific population
groups, particularly children.

- Systems relying predominantly on private financing showed greater dependence on
out-of-pocket expenditure and more limited population coverage.

- In settings with minimal integration, services were frequently limited to emergency or
hospital-based care

These patterns reflect differences in governance, financing models, and policy prioriti-
zation across countries.

5. Cross-Cutting Structural Determinants of Integration
5.1. Integrating Oral Health into Primary Care and Universal Health Coverage (UHC)

From a macroeconomic perspective, oral health expenditure represents a non-
negligible share of health system resources. In high-income settings, spending on oral
healthcare is estimated to account for approximately 0.5–1.0% of gross domestic product
(GDP) and 5–10% of total health expenditure, highlighting the substantial economic foot-
print of oral diseases and dental care [77,78]. These aggregate estimates align with the
financing patterns summarized in Supplementary Table S3.

Across many countries, oral healthcare remains characterized by a high reliance on
direct household payments, with a substantial proportion of dental expenditure often
financed through out-of-pocket (OOP) spending, which contributes to delayed care, unmet
needs, and socioeconomic gradients in utilization [13,78].

In low- and middle-income countries (LMICs), available estimates indicate that dental
expenditure is generally lower (often <0.3% of GDP), reflecting chronic underinvestment,
limited preventive service delivery, and a persistent dependence on private payment
mechanisms rather than pooled financing [13].

Beyond financing levels, legal and regulatory frameworks play a decisive role in
determining whether oral health is effectively integrated into primary healthcare and UHC.
In several countries, integration has been underpinned by binding legislation or statutory
insurance frameworks. Thailand’s National Health Security Act established a legal basis
for including essential dental services within the Universal Coverage Scheme [79], while
successive revisions of Japan’s Health Insurance Act explicitly embedded comprehensive
dental care within universal social health insurance [80]. In other contexts, integration
has proceeded through policy instruments and regulatory reforms rather than stand-alone
dental laws, as illustrated by Kenya’s National Oral Health Policy (2022–2030) [81] and
Saudi Arabia’s Health Sector Transformation Program under Vision 2030 [40], which
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incorporate oral health within broader primary care, prevention, and noncommunicable
disease strategies.

Conversely, the absence of binding legislation has contributed to fragmented imple-
mentation in several high-income settings. Switzerland, for example, lacks a federal legal
framework integrating dental care into mandatory health insurance, resulting in decentral-
ized, canton-based arrangements and continued reliance on out-of-pocket payment despite
overall strong health system performance [82]. Taken together, these experiences indicate
that adequate financing alone is insufficient: sustained integration of oral health into pri-
mary care and UHC is more likely when supported by explicit legal or regulatory mandates
that define entitlements, financing mechanisms, and accountability structures [83].

Integration of oral health into primary healthcare (PHC) and universal health coverage
(UHC) is a central pillar of the WHO Global Oral Health Strategy and a recurring objective
across national reforms. Integration implies that essential preventive and basic curative
oral health services are delivered alongside other primary care services, financed through
pooled funding mechanisms, and accessible without prohibitive financial barriers. When
effectively implemented, this approach improves access, supports early prevention, and
reduces avoidable complications and catastrophic out-of-pocket expenditure [84].

Despite broad political endorsement, implementation remains uneven. In many
countries, routine dental care is excluded from UHC benefit packages or limited to specific
population groups, most commonly children [2,3]. As a result, dental services continue to
operate largely outside mainstream health systems, particularly for adults. High out-of-
pocket costs discourage timely care, leading to late presentation, tooth loss, and preventable
hospital admissions for dental infections [6,85–87]. In low-resource settings, public oral
health services are often confined to urban hospitals, with primary-level facilities lacking
dental personnel, equipment, or referral pathways [88,89].

Countries that have advanced integration provide instructive contrasts. Thailand’s
Universal Coverage Scheme has included preventive and basic dental services for more
than two decades, delivered through an extensive primary care network. This integration
has been associated with high utilization rates and relatively low levels of untreated
disease among children [65,66]. Brazil similarly embedded oral health within its Family
Health Strategy, deploying multidisciplinary teams that include oral health professionals
at community level [33,90]. These models demonstrate that integration is feasible when
supported by sustained public financing, workforce planning, and strong governance.

High-income countries have pursued more incremental pathways. Sweden and other
Nordic countries provide publicly funded dental care for children and adolescents, com-
bined with subsidies for adults, resulting in high coverage and low unmet need [48,88,91].
France has expanded coverage for essential dental services through recent insurance re-
forms while strengthening preventive pathways across the life course [53–56]. Australia
and Canada, historically characterized by limited public dental coverage, have introduced
targeted benefits for children and vulnerable adults as entry points toward broader integra-
tion [92–94].

Beyond financing, service delivery models are central to integration. Several countries
have expanded school-based dental programs, mobile clinics, and community outreach as
mechanisms to deliver primary oral healthcare in underserved areas [88,95]. Task-sharing
approaches (training nurses, community health workers, or mid-level dental providers
to deliver basic preventive services) have been adopted in settings with dentist short-
ages [89,96]. Teledentistry has also emerged as a complementary strategy, particularly in
geographically remote regions, enabling remote consultation, triage, and supervision [97].

Integration gaps are evident even within healthcare institutions. Studies consistently
show deterioration of oral hygiene during hospitalization, reflecting limited protocols,
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insufficient staff training, and the persistent separation of oral care from routine medical
practice. These findings underscore that integration requires system-wide change, including
clinical guidelines, workforce competencies, and accountability mechanisms, rather than
reliance on individual behavior alone [8].

Overall, integration into PHC and UHC should be understood as a continuum. Coun-
tries that have made progress typically began with defined essential service packages,
priority population groups, and incremental workforce expansion. The WHO target that
80% of the population be entitled to essential oral health services by 2030 has catalyzed
policy dialogue [12].

5.2. Prevention-Oriented Strategies

Prevention lies at the core of contemporary oral health policy and represents the most
effective and cost-efficient approach to reducing the global burden of oral disease [98,99].
Dental caries and periodontal diseases are largely preventable through well-established
interventions targeting shared risk factors, notably high sugar consumption, tobacco use,
inadequate fluoride exposure, and suboptimal oral hygiene practices [3,88,100]. Consistent
with the WHO Global Oral Health Strategy, prevention-oriented policies increasingly
adopt a common risk factor approach, aligning oral health with broader noncommunicable
disease (NCD) prevention agendas [11,101].

Population-Level Prevention and Common Risk Factor Approaches: Prevention-
oriented oral health policies increasingly focus on population-level interventions targeting
shared risk factors, including fluoride exposure, sugar consumption, tobacco use, and
harmful alcohol intake [2,100]. Rather than isolated dental measures, these approaches
emphasize alignment with broader nutrition and noncommunicable disease prevention
policies, reflecting a shift toward intersectoral action as the foundation for sustainable oral
health improvement [98,101].

Individual and Clinical Prevention Across the Life Course: At the individual level,
daily oral hygiene practices remain fundamental. Many countries have institutionalized
oral health education through school-based programs, often combined with supervised
toothbrushing, fluoride rinses, or sealant application [102]. Such programs have demon-
strated effectiveness in reducing caries risk, particularly in disadvantaged populations [103].
Community health workers and primary care providers increasingly play a role in deliver-
ing oral health education and preventive advice, especially for high-risk groups such as
young children, pregnant women, and individuals with chronic diseases [89,98]. Clinical
prevention has also expanded through minimal intervention dentistry and risk-based care,
with fluoride varnish and fissure sealants integrated into routine pathways, representing a
scalable opportunity for population-level impact [104–106].

5.3. Oral Healthcare Financing and Coverage Reforms

Financing arrangements are a central determinant of access to oral healthcare and
a key driver of inequalities in oral health outcomes. Historically, dental care has been
one of the most privatized components of health systems worldwide, with a large share
of expenditure borne directly by individuals [2,6]. High out-of-pocket payments con-
tribute to delayed care, unmet need, and preventable complications, reinforcing social
gradients in oral health [47,98]. In recent years, however, oral healthcare financing has
increasingly been recognized as integral to universal health coverage (UHC) and financial
risk protection [2,50].

Tax-funded national health systems: In tax-funded systems, such as those operat-
ing in the United Kingdom, the Nordic countries, and parts of Southern Europe, dental
care is financed primarily through general government revenue and delivered through
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public services or contracted providers. These models aim to ensure broad population
coverage, particularly for children and vulnerable groups, and are generally associated
with lower financial barriers to access compared with predominantly private systems [56].
Nevertheless, fiscal constraints can limit workforce capacity and access; in England, for
example, funding pressures and contractual arrangements have constrained adult access to
NHS dentistry despite universal entitlement [98,107]. These experiences underscore that
financing design must be accompanied by adequate investment and incentive structures
that support prevention-oriented care [98].

Social health insurance models: Social health insurance systems integrate dental care
into mandatory insurance schemes financed through payroll contributions or premiums,
often supplemented by public subsidies [108]. Countries such as Japan, Germany, and
France provide near-universal dental coverage through SHI or mixed models, typically
covering preventive and basic restorative care with regulated co-payments. Japan exem-
plifies extensive integration of dental care within SHI, fostering regular attendance and
early intervention [73,109], while Germany combines routine coverage with optional sup-
plementary insurance [110]. France’s recent 100% Santé reform further expanded financial
protection by eliminating out-of-pocket payments for a defined basket of essential pros-
thetic services [54,55]. Despite challenges related to benefit design and sustainability, SHI
models illustrate how broad risk pooling can reduce financial barriers and improve equity
when oral health is explicitly included [98].

Predominantly private and out-of-pocket systems: In systems where dental care is
largely financed privately, access is closely linked to income and insurance status, par-
ticularly for adults [2,92]. High out-of-pocket costs contribute to delayed or forgone
care, resulting in higher levels of untreated disease and preventable emergency service
use [86,87]. Public provision is often limited to children or emergency treatment, offering
limited protection against financial hardship [98]. In the United States, recent analyses have
further highlighted how gaps in dental insurance coverage intersect with structural racism,
contributing to persistent racial and ethnic inequities in oral health outcomes and access
to care [111]. Recognition of these shortcomings has prompted ongoing policy debates
and shifts regarding the expansion of comprehensive adult dental benefits within public
insurance programs [93,94].

Financing reforms and future directions: Across income settings, a common trend
is the gradual expansion of publicly financed oral health services, often beginning with
priority populations such as children, older adults, or low-income groups [2,98]. Defining
essential oral health benefit packages that emphasize prevention and primary care has
emerged as a pragmatic entry point for integration into UHC [10,100]. Evidence increasingly
supports the cost-effectiveness of such investments, including reductions in emergency
department visits and hospital admissions for preventable dental conditions [86,112]. For
low-income countries, incremental inclusion of basic oral health services within national
benefit packages, aligned with broader UHC reforms, offers a sustainable pathway toward
equity [113]. Overall, financing reform is indispensable to achieving equitable oral health
outcomes [6,47] and translating WHO 2030 commitments into tangible health gains [9].

6. Discussion
This study provides a global descriptive classification of how oral health is structurally

embedded within national health systems, based on financing architecture and entitlement
design. The findings highlight substantial heterogeneity across WHO Member States, with
most countries relying on partial, targeted, or predominantly private models rather than
comprehensive structural integration within universal coverage frameworks.
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The findings reveal a marked divergence between global policy commitments and
structural implementation across national contexts. The WHO Global Oral Health Strat-
egy and Action Plan have established a coherent international framework centered on
prevention, primary care integration, and financial protection [9–11]. However, structural
positioning varies substantially between countries, reflecting differences in financing ar-
chitecture, governance capacity, and institutional design. This variation underscores that
policy ambition alone does not ensure systemic integration; institutional embedding within
financing mechanisms and entitlement law appears to play a central role. Integration of
oral health into primary healthcare and universal health coverage is consistently observed
as a key structural feature across more integrated systems, as identified in this classification.
Countries that have incorporated oral health within pooled public financing mechanisms
and primary care networks demonstrate more comprehensive population coverage and
reduced barriers to access. Experiences from Brazil [2,33] and Thailand [66,67] illustrate
how embedding oral health within publicly financed primary care systems can expand
access and address unmet need. In contrast, systems that rely predominantly on private
financing or out-of-pocket payment, even in high-income settings, tend to exhibit persistent
inequalities and delayed care utilization [98,111]. These observations should be interpreted
as descriptive associations rather than causal relationships, given the cross-sectional design
of the study.

These patterns suggest that structural integration may be associated with entitlement
design rather than with national income level alone [47,98]. However, this interpretation
should be made cautiously, as the present study does not allow for causal inference.

Prevention-oriented strategies constitute another essential dimension of integration.
Population-level measures, including fluoride delivery systems, sugar reduction policies,
and tobacco control, offer substantial potential for sustainable impact when embedded
within broader public health frameworks [2,98]. However, implementation remains het-
erogeneous across countries and may depend on broader system-level factors beyond
financing structures alone.

Financing reform remains central to addressing structural inequities. Systems that pool
risk and prioritize essential preventive and restorative services within publicly financed
frameworks demonstrate more consistent access and financial protection [2,6]. Nevertheless,
the present analysis does not evaluate outcomes directly, and therefore cannot determine
the effectiveness of specific financing models. Incremental expansion of publicly financed
benefits—frequently beginning with children or vulnerable populations—has emerged as
a common pathway toward broader integration within UHC systems [10,11]. However,
financing architecture alone does not guarantee effective delivery. Sustainable integration
requires concurrent investment in workforce capacity, service organization, accountability
mechanisms, and clinical governance structures [3,98,107]. Observations of inadequate oral
health management in institutional and hospital settings further illustrate that integration
must extend beyond insurance coverage to include operational protocols and institutional
responsibility [8,114,115].

Governance capacity consistently differentiates sustained integration from fragmented
implementation. The existence of a national oral health policy does not in itself ensure
systemic embedding. Countries demonstrating stable progress typically feature dedicated
leadership within ministries of health, integration of oral health indicators into national
monitoring systems, and alignment between financing mechanisms and service delivery
models [10,11,99]. However, these observations remain descriptive and may be influenced
by contextual factors not captured in this analysis. Conversely, fragmented governance
structures may limit continuity and reduce the prioritization of oral health within broader
health system agendas [100].
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Important documentation gaps persist in certain regions, including parts of Eastern
Europe and West Africa, where publicly accessible information on financing, entitlement,
and surveillance systems remains limited. This limitation may introduce systematic bias,
particularly affecting low- and middle-income countries, and should be considered when
interpreting global patterns. Structural classification reflects implemented entitlement
frameworks and financing architecture at the time of analysis. While several countries are
engaged in reform trajectories, structural positioning is based on operationalized financing
and legally defined entitlements rather than announced policy intentions. Canada repre-
sents a clear example of transitional expansion, with phased implementation of federally
financed adult dental benefits progressively broadening population coverage [29–31]. In
contrast, reforms in countries such as France and Germany primarily involve benefit re-
finement within established social insurance frameworks, without altering core financing
architecture [48,49,53–55,110]. In Saudi Arabia and the United Arab Emirates, broader
health system transformation initiatives may influence future integration depending on
the extent to which dental services become embedded within pooled entitlement mecha-
nisms [38–40]. In Australia and the United States, ongoing policy discussions regarding
adult dental coverage have yet to result in structural integration shifts [23,24,28,94,111].
Continued monitoring will therefore be essential as reforms mature within evolving UHC
strategies.

Overall, the findings indicate that structural embedding of oral health within pooled
financing and legally defined entitlement is consistently associated with higher levels of
integration. However, given the descriptive nature of this analysis, this relationship should
not be interpreted as causal. Systems that institutionalize oral health within universal
coverage architecture seem to establish the structural foundation necessary for equitable
access. In contrast, reliance on fragmented or predominantly private financing models
constrains integration, irrespective of economic development. Progress toward the WHO
2030 objectives will depend not only on policy commitments but on sustained institutional
reform that aligns financing, governance, prevention, and service delivery within coherent
health system architecture.

7. Limitations
This study has several limitations that should be considered when interpreting the

findings. First, the structural classification relied primarily on publicly available policy
documentation, including WHO country profiles and official government sources. While
these materials provide standardized and authoritative information, documentation may
not fully capture subnational variation, informal service arrangements, or recent unpub-
lished reforms. Countries with limited publicly accessible information were classified as
“No Data” to avoid speculative assignment. This approach, while conservative, may lead to
underrepresentation of certain health system configurations, particularly in contexts where
documentation is limited.

Second, structural categorization reflects implemented entitlement frameworks and
financing architecture at the time of analysis. In contexts where reforms have been recently
announced or are being phased in, there may be a temporal lag between policy adoption
and full operational implementation. The analysis is cross-sectional and does not capture
dynamic changes over time, including ongoing reforms or policy transitions.

Third, in federated or highly decentralized health systems, including countries such
as Canada, the United States, Australia, and Germany, oral health financing and service
delivery may vary across provinces, states, or regions. Although classification was based on
dominant national-level entitlement frameworks, subnational heterogeneity may influence
access patterns and benefit design in practice.
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The structural classification framework involves a degree of interpretative judgment.
Although standardized criteria and a predefined decision algorithm were used, the classifi-
cation of countries based on “dominant system architecture” may oversimplify complex
and hybrid health systems. In addition, the operational threshold used to define majority
population coverage (≥50%) represents a pragmatic choice to ensure comparability across
countries and does not constitute a normative benchmark.

The designation of countries as “No Data” may introduce systematic bias, as missing
or incomplete information is more likely to affect low- and middle-income countries. As a
result, global distribution patterns may be influenced by differential data availability rather
than true underlying system characteristics.

The analysis is conducted at the country level and does not account for within-country
variation. Consequently, the findings may be subject to ecological fallacy, and interpre-
tations should not be extended to individual-level access, service utilization, or clinical
outcomes.

Finally, this analysis focuses on structural integration defined by financing architecture
and entitlement design. It does not directly measure service quality, workforce capacity, or
clinical outcomes. Therefore, the classification should be interpreted as a representation of
system organization rather than an evaluation of effectiveness or performance.

8. Conclusions
The present analysis demonstrates that oral health system integration varies markedly

across WHO Member States and reflects progressive stages of structural embedding within
national health financing architecture. Countries in which oral health is incorporated
into pooled universal coverage mechanisms tend to exhibit the highest level of structural
integration, while systems predominantly reliant on private financing or limited public
provision remain structurally constrained in their organization. The WHO Global Strategy
and Action Plan provide a coherent framework for advancing integration, emphasizing
entitlement expansion, primary care embedding, workforce development, and preventive
policy alignment. However, the findings of this study suggest that implementation remains
heterogeneous across countries and is influenced by differences in financing structures and
institutional organization. Structural embedding of oral health within pooled financing
mechanisms appears to be an important structural feature associated with higher levels
of integration, but this relationship should be interpreted cautiously given the descrip-
tive nature of the analysis. Further research is needed to examine how these structural
configurations relate to health outcomes, access to care, and system performance.
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