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Abstract

Introduction

Oral health-promoting school programs play a crucial role in achieving universal coverage
of oral health care, by addressing oral diseases and promoting the well-being and quality of
life of children and adolescents. However, a lack of studies has evaluated the costs associ-
ated with implementing these programs, which hinders decision-makers in adopting them
on a large scale. This review aims to assess the cost components involved in school-based
oral health-promoting programs.

Methods

This review will include studies that have conducted either partial or full economic evalua-
tions, focusing on describing the cost components of oral health-promoting programs imple-
mented in primary schools involving students aged 6 to 14. A systematic search was
conducted across multiple databases: MEDLINE, The Cochrane Library, the Virtual Health
Library, the NHS Economic Evaluation Database, Web of Science, Scopus, and EMBASE.
Additionally, gray literature was searched using the Health Technology Assessment Data-
base. Two independent reviewers will screen the titles and abstracts, followed by a full-text
review based on predefined inclusion criteria. Data extraction and critical appraisal evalua-
tion will also be carried out independently by two reviewers. In case of disagreements, the
reviewer team will resolve them through discussion.

Discussion

The systematic review resulting from this protocol aims to provide evidence regarding the
cost components and necessary resources for implementing and maintaining oral health-
promoting school programs. This information can assist decision-makers in adopting these
programs on a larger scale and effectively addressing oral diseases among children and
adolescents.
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Introduction

Oral diseases are prevalent noncommunicable diseases, comprehending a major public health
problem that affects approximately 3.5 billion individuals worldwide. Among children and
adolescents, untreated dental caries is the most common oral disease, although other condi-
tions, such as dental trauma and gingivitis, are observed. The mean worldwide prevalence of
caries in deciduous teeth is 43%, corresponding to over 530 million affected children [1, 2], in
the amount of 2.5 billion cases of untreated caries in the general population, in 2019 [2].

Despite the limitations of measuring and reporting the economic impacts of oral diseases,
available data provides insights into their societal burden. These encompass direct treatment
costs (direct cost), productivity losses due to absenteeism from work and school (indirect
costs), and the impact on quality of life due to pain, difficulties with speaking, eating, and smil-
ing (intangible costs) [3-5].

Regarding the direct costs of oral diseases it was estimated to correspond to 4.6% of global
health expenditure in 2010 [3] and 2015 [5]. This proportion is likely understated, as the calcu-
lations were predicated solely on the three most prevailing conditions (untreated caries, severe
periodontitis, and tooth loss) [3].

Considering the 2015 global economic burden of dental diseases, direct costs attributed to
oral diseases reached USD 356.80 billion, and indirect costs related to severe periodontitis,
severe tooth loss, and untreated caries amounted to $187.61 billion, totaling worldwide costs
of $544.41 billion. Untreated caries accounted for 12% of global productivity losses due to oral
diseases. Thereof 11% ($21.19 billion) involving permanent teeth, and 0,5% ($0.90 billion)
affecting deciduous teeth [5].

To address this public health challenge, important decisions and actions have been taken,
such as the historic resolution on oral health at the World Health Assembly, in 2021, the devel-
opment and adoption of the Global Strategy on Oral Health, and the Global Oral Health Action
Plan. These initiatives aim to achieve universal coverage of oral health services by 2030 [6].

School-based oral health-promoting programs play a crucial role in combating oral diseases
and achieving universal coverage of oral health care. Globally, more than 90% of children in
the primary school age group are enrolled in school, spending a significant portion of their
time there [6]. Furthermore, schools can serve as the only primary access point for oral health
services for children and adolescents, making oral health programs implemented in schools
valuable for health promotion and equality [7, 8].

Oral health promotion can be effectively integrated into the school curriculum and activi-
ties as a foundation for developing Health Promoting Schools (HPS) [9]. HPS is recognized as
a strategic approach for promoting positive development and healthy behaviors among stu-
dents [6]. Integrating oral health promotion activities into schools benefits the participating
children and extends to their siblings, parents, and the community, as they gain new knowl-
edge and adopt healthier behaviors [10].

A comprehensive review aimed at identifying oral health promotion programs in schools
across diverse countries and selecting the most suitable for local exigencies and resources
revealed that oral health education emerged as the most frequently implemented intervention
in school settings. It was followed by supervised toothbrushing, fluoride application, provision
of nutritious meals, utilization of educational games, and dental screening activities [8].
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A systematic literature review, undertaken to evaluate the efficacy of different school-based
oral health-promoting programs concerning their impact on knowledge, attitudes, behaviors,
oral health conditions, and quality of life of children and adolescents, highlighted the positive
outcomes associated with the majority of these interventions. Particularly noteworthy were
interventions involving oral health education, supervised toothbrushing, and provision of fluo-
ride toothpaste and toothbrushes [11].

The HPS framework presents an efficacious and cost-effective alternative, yielding measur-
able and rapid results. The outcomes encompass enhancements in the rates of decayed, miss-
ing, and filled teeth (DMFT) [8, 10], advancements in oral health knowledge and practices,
reduction in perceived halitosis, change in dietary preferences towards healthier choices, and
increase in the consumption of nutrition foods among students [10].

However, a lack of studies evaluating the costs, cost components, and necessary resources
associated with these school-based oral health-promoting programs hinders the decision-mak-
ing process for large-scale adoption of such programs [12, 13]. Cost analyses, although scarce
in this context, are essential for implementing evidence-based practices [14] and supporting
decision-making [15]. Therefore, conducting precise and detailed cost studies to assess the
resources needed for implementing and maintaining school-based oral health-promoting pro-
grams is necessary.

This systematic review of the literature (SRL) seeks to address this knowledge gap by assess-
ing the cost components involved in school-based oral health-promoting programs. The
review takes part in the planning for assessing the implementation costs of o health care pro-
posed by the Affordable Health Initiative model of the Health Promoting School program
(https://www.affordablehealthinitiative.com/resources-dental-health-care). The Affordable
Health Initiative (AHI) is a Charitable Incorporated Organization in the United Kingdom that
offers a simple, scalable, and sustainable operational model for the World Health Organiza-
tion’s HPS initiative. The AHI HPS model recognizes and addresses the socio-economic and
socio-psychological barriers to a healthy lifestyle, focusing efforts on hygiene, diet, physical
activities, tobacco and drug use, and alcohol consumption, all of which are associated with sev-
eral health outcomes [16].

Review question

What are the cost components of school-based oral health-promoting programs?

Methods

This protocol follows the guidelines of the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Protocol (PRISMA-P) [17] S1 Checklist. The protocol has been registered
in the PROSPERO database (CRD42022363743).

Eligibility criteria
The research question and eligibility criteria were developed using the PICOS acronym (Popu-
lation, Intervention, Comparator, Outcome, Study type).

Population

This review includes studies involving students aged 6 to 14 years. Studies focusing on students
under 5 and over 14 years of age will be excluded. The emphasis on elementary school is due
to its widespread coverage among children and adolescents worldwide, as well as its alignment
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with the target population of the HPS initiative and the AHI HPS model. In Brazil, elementary
education lasts 9 years and caters to students between 6 and 14 years old [18].

Intervention and comparator

The review will consider studies that evaluated school-based oral health-promoting programs
without any applicable comparator. We considered oral health-promoting school programs as
the interventions aligned with the HPS initiative, aiming to create a school environment con-
ducive to oral health, reduce risk factors for oral diseases, and improve knowledge and atti-
tudes related to oral health [9].

Studies focusing on discontinued dental procedures within school-based oral health-pro-
moting programs will be excluded (e.g., topical application of 4% NAF-PO,).

Context

This review focuses on assessing costs related to school-based oral health-promoting programs
in primary schools. Studies conducted in colleges, universities, kindergartens, or nursery
schools will be excluded. The primary school level is the main focus due to its extensive cover-
age among children and adolescents globally, representing the target population for the HPS
initiative.

Outcomes

This review will include studies that evaluated the costs of school-based oral health-promoting
programs, with a specific requirement for a detailed breakdown or disaggregation of costs, w,
including a description of different cost components considered based on the analytical per-
spective and time horizon adopted.

Study types

This review will include both partial or full economic evaluations that provide cost estimations
along with descriptions of cost components. Model-based evaluations will be excluded unless
they exclusively utilize empirical data (primary data on resource consumption and health
outcome).

There will be no restrictions on language, location, or publication date. Studies will be
excluded if they are letters, brief commentaries, reviews, and conference abstracts. Articles
unaccessed or without full text available will also be excluded. Additionally, articles without
accessible full texts or unavailability of full texts will be excluded.

Search strategy

The search strategy was developed, refined, and piloted with the collaboration of an experi-
enced librarian. The exact search terms used in all databases are described in S1 File.

Information sources

The search will be carried out in MEDLINE (via Pubmed), The Cochrane Library, Virtual
Health Library, Economic Evaluation Database (via NHS CRD), Web of Science, Scopus, and
EMBASE (via CAPES Portal). Grey literature will be searched in the Health Technology
Assessment Database (via NHS CRD). Additionally, a manual search will be conducted on the
references of the included articles to identify additional eligible studies.
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Study selection

Identified citations will be imported into EndNote™ Web to remove duplicates. The remaining
documents will be screened by independent reviewers using the Rayyan™ blinding tool. Two
blinded reviewers will assess the titles and abstracts against the inclusion criteria in the first
round. Disagreements will be resolved through discussion, involving a third reviewer if neces-
sary. The second round will involve the same process, this time accessing the full text. A
PRISMA flowchart [19] will be presented to illustrate the study selection process.

Assessment of methodological quality

Methodological quality and risk of bias in the included studies will be assessed using the qual-
ity assessment tool proposed by Andrade and colleagues [20] (S2 File). This tool is deemed
appropriate for both full and partial economic evaluations. Two independent reviewers will
complete the checklists, and disagreements will be resolved by a third reviewer. Study authors
will be contacted to request missing or additional data, if necessary.

Regardless of methodological quality, all studies will undergo data extraction and synthesis.
The results of the quality assessments will be presented in a tabular format, and the implica-
tions of study quality on the comprehensiveness and results of the systematic review will be
discussed.

Data collection

Two independent researchers will collect data using an adapted version of JBI Data Extraction
Form for Economic Evaluation (S3 File). Disagreements will be resolved by a third researcher.
Data extraction will comprise general and clinical data such as author, location, intervention,
comparator, population, study design, data source, clinical outcome, and economic data (time
horizon, analytical perspective, data source, data collection method, cost components, cur-
rency, adjustments and discounts, treatment of uncertainty, cost results and, whenever possi-
ble, the author’s conclusions regarding factors that promote or impede the cost and effects of
the intervention).

Data synthesis

The extracted data will be presented through narrative synthesis to address the objective and
question of the review, providing a summary of findings and comparing results among studies,
including the critical appraisal. A disaggregated presentation of results will be preferred. Rele-
vant information such as analytical perspective, cost components, minimum and maximum
value per cost component, and estimation method will be presented.

All cost values will be converted into Purchase Power Parity American Dollars (PPP-USD),
using the Campbell and Cochrane Economics Methods Group (CCEMG)-Evidence for Policy
and Practice Information and Coordinating Centre (EPPI-Centre) cost converter [21]. The
reference year will be 2023, which corresponds to the year in which the analysis will be
conducted.

Discussion

The systematic review, derived from the proposed protocol, aims to generate evidence on the
cost components and required resources for implementing and sustaining school-based oral
health-promoting programs. It emphasizes the significance of oral health interventions as a
foundational element for successfully implementing the Health Promoting School (HPS) ini-
tiative in educational institutions. This evidence can potentially guide decision-makers in
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adopting the AHI HPS model on a broader scale in various countries and regions where its
implementation has taken place. Ultimately, this widespread adoption can lead to improved
access to primary oral healthcare for more children and adolescents, thereby enhancing their
oral health outcomes.

While this review may contribute to the literature by describing the costs of school-based
oral health-promoting programs, it will not be free from limitations. The definition and inclu-
sion of various cost components can differ among studies, which can make it challenging to
synthesize and compare cost data accurately. Consequently, this may make it unfeasible to
conduct a meta-analysis. The review is also susceptible to publication bias, wherein studies fea-
turing favorable or significant findings related to cost components might be more likely to be
published, potentially leading to a bias in the literature being reviewed. In addition, there is no
clear method to assess bias in reviews of economic evaluations, nowadays. To facilitate the
comparability of results, a disaggregated presentation of the costs will be adopted, with all cost
values being converted into Purchase Power Parity 2023 American Dollars (PPP-USD).
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