
HAL Id: hal-04380473
https://hal.science/hal-04380473v1

Submitted on 21 Jan 2025

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Teledentistry for improving access to, and quality of oral
health care: A protocol for an overview of systematic

reviews and meta-analyses
Pascaline Kengne Talla, Paul Allison, André Bussières, Nicolas Giraudeau,

Svetlana Komarova, Quentin Basiren, Frédéric Bergeron, Elham Emami

To cite this version:
Pascaline Kengne Talla, Paul Allison, André Bussières, Nicolas Giraudeau, Svetlana Komarova, et
al.. Teledentistry for improving access to, and quality of oral health care: A protocol for an overview
of systematic reviews and meta-analyses. PLoS ONE, 2024, 19 (1), �10.1371/journal.pone.0288677�.
�hal-04380473�

https://hal.science/hal-04380473v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


STUDY PROTOCOL

Teledentistry for improving access to, and

quality of oral health care: A protocol for an

overview of systematic reviews and meta-

analyses

Pascaline Kengne TallaID
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Abstract

Digital technologies are becoming essential to address and optimize the suboptimal perfor-

mance of healthcare systems. Teledentistry involves the use of information and communica-

tion technology to improve access to oral health care and the quality of oral health care

delivery. Several systematic reviews (SRs) have been conducted to synthesize evidence on

the effectiveness of teledentistry but with conflicting results. The aim of this review is to com-

prehensively summarize available SRs and provide evidence on the impact of teledentistry on

access to oral care, patients’ and oral healthcare providers’ outcomes, quality of oral health

care and costs. This protocol has been registered with the International Prospective Register

of Systematic Reviews (PROSPERO CRD42022373964). Six electronic databases including

MEDLINE (Ovid), Embase (Embase.com), CINAHL (EBSCO), Web of Science, Cochrane

Library and Epistemonikos will be searched for SRs of quantitative, qualitative, and mixed

reviews evaluating teledentistry modalities involving both patients and/or oral health care pro-

viders (OHCPs). We will include studies published in English or French. The outcomes will

include patients’ outcomes (e.g., access to oral health care, patient-reported outcomes, and

patient-reported experiences); patient indicators (e.g., clinical outcomes, adherence to treat-

ment, adverse outcomes and costs); and OHCP indicators (e.g., diagnostic accuracy, barriers

and enablers costs and equity). Two independent reviewers will perform data screening, data

extraction and will assess the quality of included studies using AMSTAR 2 and ROBIS tools.

Data will be synthesized narratively and presented by tables and graphs. We will report any

overlap of primary studies in the SRs. A statement on the strength of evidence for each out-

come will be provided if possible. This review will inform decision-makers, patients, OHCPs,

and researchers on the potential effectiveness, benefits, and challenges of teledentistry and

support them in making recommendations for its use. Results will be disseminated through

peer-reviewed publications, presentations at conferences, and on social media.
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Introduction

Oral diseases globally affect more than 3.5 billion people, highlighting the need for interven-

tions that could improve accessibility to and affordability of oral health care [1]. Information

and communication technologies (ICTs) are promising approaches to address some of the

inadequacies of healthcare systems, to improve patients’ access to and experiences of care, to

reduce the costs of care delivery and to promote high value care [2–7]. In addition, digital tech-

nologies can improve the quality of health care (e.g equity, safety, effectiveness, patient-cen-

tered and timely care) [8, 9]. The COVID-19 pandemic has accelerated the use of these

technologies in all health-related disciplines including dentistry [10], paving the way for the

development of virtual oral health care. They have reshaped the delivery of oral health care

including patient-clinician interaction, screening, diagnosis of oral diseases, monitoring of

patients, treatment planning and management of care [11].

Emerging evidence suggests that teledentistry, a branch of telehealth, is cost-effective at

the micro, meso and macro levels involving patients, oral health care providers (OHCPs)

and allied health care workers, and decision makers [12–15]. Teledentistry includes syn-

chronous and asynchronous modes, and uses different vehicles such as telephones, smart-

phones, tablets and computers, as well as various approaches such as calls, text and voice

messaging, videos, and applications [16, 17]. Teledentistry has been used in the context of

dental education, training, and transfer of information or for the delivery of oral health

care/services. It involves the interaction between OHCPs and their peers, or with other

health care providers or with their patients and/or caregivers to improve patients’ outcomes

and the quality of care.

Multiple reviews have synthesized the evidence on the benefits and implementation chal-

lenges of teledentistry [13, 18–20], the process of teledentistry, and the outcomes and experi-

ences [12, 13, 21–23] from the perspective of patients, healthcare organizations and OHCPs

[24]. However, the results are often conflicting [20, 25, 26], inconsistent or inconclusive [19,

27, 28]. Although systematic reviews are a compelling means of synthesizing research, a sys-

tematic review of existing systematic reviews (SRs) can provide a broader assessment of the

quality and credibility of available evidence [29, 30], and offer valuable information for

patients, families, health professionals, researchers, and policy-makers. The information gener-

ated by such overview can be used to enhance both clinical practice and population health. In

this study, we will use the term “overview” due to the lack of consistency in the literature on

the terminology of the compilation data from multiple SRs to provide a single summary of rel-

evant evidence [31, 32]. A published overview on teledentistry evaluated its accuracy and effec-

tiveness for the delivery of oral health care [33]. A major limitation of this overview is the lack

of risk of bias assessments of the included SRs. Moreover, it has only focused on accuracy of

screening, diagnosis, and therapeutic management of dental care outcomes. Other health out-

comes related to access to oral care (e.g., utilization of services) and patients’ and OHCPs’

behaviors to improve the quality of oral healthcare would be important to consider to inform

practice, policy decision-making, and future research. Another available overview is limited to

tele-orthodontics to improve compliance in orthodontic patients [34]. Therefore, there is a

need to address the gaps in literature by conducting a comprehensive overview of existing SRs

using a rigorous methodology with valid quality assessment of the evidence [35]. This pro-

posed overview of existing SRs aims to compile and contrast the existing evidence from sys-

tematic reviews published on teledentistry [29]. Information resulting from this overview will

assist decision-makers on the effectiveness of teledentistry and inform the development of

guidelines to support OHCPs in its implementation.
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Research question

We will answer to the following research question: “From the perspective of a range of stake-

holders, to what extent is teledentistry effective in improving access to, and quality of oral

healthcare, while reducing related costs?”

Methods

The review is guided by the Joanna Briggs Institute (JBI) Manual for Evidence synthesis for

umbrella reviews [36], and the Cochrane handbook for overview of reviews [29], and is written

in accordance with Preferred Reporting Items for Systematic Reviews and Meta-Analyses Pro-

tocols (PRISMA-P) guidance [37]. The PRISMA checklist is available as S1 Checklist.

Study registration

This overview has been registered in the International Prospective Register of Systematic

Reviews (PROSPERO CRD42022373964).

Eligibility criteria

We will use the “PICOSS” format: Participants, Intervention, Comparator, Outcome, Study

design and Setting.

Participants/population

We will include SRs involving patients receiving oral healthcare services performed by OHCPs

(e.g., general dental practitioners, dental specialists, dental hygienists, dental nurses/assistants,

and dental therapists) and the SRs involving OHCPs with or without the patients.

Intervention

Teledentistry refers to use of information and communication technologies including the

transmission of clinical information and images between an oral health professional and

patient or between two health professionals, including at least one oral health professional,

who are separated by distance for dental consultations, diagnosis and treatment planning [17].

Teledentistry is a modality used to provide remote access to healthcare services to patients. It

includes the use of a group of technologies and modalities, which can be categorized as follows

[16]: i) Store and forward, which is used to keep patients’ oral health records such as radio-

graphs and photographs; ii) Remote patient monitoring, used for patient data collection from

a remote site and then transferring them to a dental practitioner in another location; iii) Live

video, involving the use of a real-time interaction between a patient and an OHCP, using

audio-visual communication for screening, diagnosis, treatment planning or follow-up; and

iv) Mobile health, making use of mobile communication devices such as phones and tablets to

provide virtual oral healthcare services. Other terms referring to teledentistry encompass e-

oral health, virtual oral health care, telemedicine oral health, remote oral health care and

mobile oral health care. Irrespective of the term used, we will include all interventions that

involve the oral health care delivery through telecommunication systems in the presence of at

least one member of the dental staff.

Comparator

We will include any SRs where the comparator could be one of the following types of interven-

tions or cases: in-person or face-to face interventions or usual care; no intervention;
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synchronous versus asynchronous; synchronous versus mobile health; synchronous versus

remote monitoring; and other digital technologies (e.g. electronic dental records, virtual

reality).

Outcomes

We will consider these outcomes:

• Patients’ outcomes: Access to oral health care (e.g. use of oral healthcare services, number of

consultations, use in emergency cases, delay of treatment, waiting time); patient-reported

outcomes (e.g. oral health related- and overall quality of life, self-reported clinical outcomes,

pain management, oral functions, psychosocial impact) and experiences with oral health

care (e.g. satisfaction with care, communication with OHCPs, patient-centered care and

empowerment, acceptance and understanding of information and confidence in the treat-

ment; and experience with the technology such as ability to use the application).

• Patient indicators: Clinical outcomes reported by OHCPs (e.g. plaque index, gingival index

and white spot lesions); Adherence/compliance to treatment (e.g. medication, oral health

prevention and promotion practices); Knowledge, attitude, and behavior; Barriers and

enablers towards the use of teledentistry; Safety; Adverse outcomes; and Costs (e.g. travel

time, transportation, missing work/school, loss of the productivity and consultation time).

• OHCP indicators: Accuracy of diagnosis; Awareness, knowledge, attitude, and behavior;

Barriers and enablers towards the adoption of teledentistry; Prescribing (e.g. testing, medica-

tion); Monitoring of patients; Coordination and management of oral health care; Communi-

cation with patients, dental specialists, dental staff and other health professionals; Costs (e.g.

equipment, number of patients per day, number of consultations per day, waiting time,

training in the use of the equipment for teledentistry); and Equity.

Study designs

We will include systematic reviews with or without meta-analysis of quantitative (e.g., ran-

domized control trials, quasi-experimental studies such as non-randomized controlled trials,

before and after controlled studies and interrupted series studies, or observational studies),

qualitative and mixed methods studies using any teledentistry modalities (asynchronous,

remote monitoring, real-time, and mhealth). The term SR refers to a reproducible, standard-

ized and transparent approach aiming to identify, evaluate and summarize the evidence from

primary studies on a particular topic, thereby making it more accessible to decision-makers

[38]. We will include only SRs that have conducted searches in at least two databases, have

clear inclusion/exclusion criteria, performed quality assessment, and synthesized included

studies [30, 38, 39].

Setting

We will capture the evidence from SRs on teledentistry conducted in any dental setting (e.g.,

dental offices, school, community, hospital, home care), geographical region (e.g., rural,

urban), and country (low-, middle- or high income).

Exclusion criteria

We will exclude any types of knowledge synthesis systematic reviews lacking a formal method-

ological quality or risk of bias assessment or where a search was conducted in a single database.
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We will exclude studies on teledentistry focusing only on education and training in dentistry

and research without a care delivery component.

Search strategy

We will search electronic databases in MEDLINE (Ovid), Embase, CINAHL (EBSCO), Web of

Science, The Cochrane Library and Epistemonikos (https://www.epistemonikos.org/) using a

search strategy that has been developed using an interactive process by members of the

research team with the support of an expert librarian. The search strategy will be conducted

from database inception using the following keywords: (“teledentistry” OR “remote care*” OR

“mobile health”) AND (“reviews” OR “meta-analysis” OR “systematic review). The first search

strategy will be done in Medline (See S1 File). This search strategy will be translated to other

databases. We will also perform a search in Sociological Abstract (Proquest), Academic Search

Premier (EBSCO), and Proquest Dissertations & Theses. We will contact experts in the field

by email if additional data are required. In addition, we will check the reference lists of

included SRs and any identified overviews for any eligible articles. There will be no restrictions

for countries, age of participants, publication date and settings. However, we will consider

only studies published in English or French because of the limited resources for translation.

We will update the search strategy using the peer reviewed study methodology once the manu-

script is accepted to identify any new eligible studies.

Study selection

SRs identified by the search will be imported into Covidence software [40]. The research team

will discuss the selection criteria to ensure a shared understanding before pairs of assessors

will independently pilot the initial screening phase (i.e., titles and abstracts) on 10% of total

number of citations retrieved. Disagreements at each stage will be resolved through discussion

or consultation with a third reviewer whenever necessary. We will adjust the grid following

this calibration exercise. Reviewers will consider "include", "exclude", or "Maybe" as modalities

of the studies selection. All studies rated "include" or "unclear" will be considered for the sec-

ond phase (i.e. full text review). The decisions and reasons for exclusion will be recorded in

Covidence software.

Data extraction

Two research team members will independently perform data extraction using a form in Excel

that is based on the JBI data extraction form for review of systematic reviews [36]. The data

extraction form is provided as S2 File. We will conduct a pilot data extraction on 10% of eligi-

ble SRs until a consensus on extracted data is reached between reviewers. Any discrepancies

will be resolved through discussion, or by consultation with a third reviewer. We will not

extract data from the primary studies included in the reviews, nor re-synthetize their findings.

Extracted information will include without exhaustivity:

1. Review characteristics: first author, year of publication, country, type of review with or

without meta-analysis; aim of the study; publication language; published protocol; number

of databases searched, range date of search strategy; any restrictions (e.g. language, geo-

graphic or date), inclusion/exclusion criteria;

2. Participants: number and profile of participants (e.g patients, OHCPs);

3. Intervention and comparators: intervention(s) of interest and comparators; domains in

dentistry; reported definition of intervention from authors;
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4. Outcomes: Patients’ outcomes; patients’ indicators and OHCPs’ indicators; effect size met-

ric(s) reported (e.g. risk ratio) for categorical outcomes and (e.g. standard mean differences)

for continuous outcomes;

5. Setting: type of settings likely community, dental office, university, hospital;

6. Methods: type of study designs included (e.g. randomized controlled trials, observational stud-

ies or both); number of included studies, number of studies reporting data for meta-analyses,

use of theoretical framework in the intervention or for data analysis; main primary outcomes

of interest; risk of bias tools; statistical methods used to combine studies; synthesis and sum-

mary of data, estimates including heterogeneity measures, and any additional analyses (e.g.

subgroup analysis or sensitivity analysis); the level of evidence, for instance the Grading of Rec-

ommendations, Assessment, Development and Evaluation (GRADE) from included papers;

7. Other details: main conclusions, limitations, next steps, funding source and conflicts of

interest.

If we have missing data, we will search for additional information such as protocols or con-

tact study authors to find the available information.

Quality assessment of reviews

The quality assessment of SRs is an essential component when we conduct an overview of sys-

tematic reviews [30]. It includes both the methodological quality and the risk of bias which are

distinct concepts [41, 42]. The quality assessment examines compliance with the highest possi-

ble standards in conducting and reporting their research process [43, 44], while risk of bias

assessment (the appraisal of internal validity) examines any concerns with the design, conduct,

analysis, interpretation, or reporting of a study which could affect the study’s results [45].

To conduct the quality assessment, we will use two valid and reliable tools covering comple-

mentary criteria: i) the AMSTAR-2 checklist (the Assessment of Multiple Systematic Reviews

2) to evaluate the methodological quality [46]; and ii) the ROBIS tool to assess comprehen-

sively the risk of bias [47]. AMSTAR-2 is applicable to systematic reviews of both randomized

controlled trials (RCTs) and non-randomized controlled trials (non-RCTs). This tool consists

of 16 items, with 7 critical domains (items 2, 4, 7, 9, 11, 13, and 15). The assessment comprises

three options, “yes” (item/question fully addressed), “no” (item/question not addressed), or

“partial” (item/question not fully addressed). The overall confidence on the results of the

review is classified into high, moderate, low, and critically low [46].

The ROBIS tool aims to assess the risk of bias in reviews related to interventions, etiology,

diagnosis and prognosis [47]. It consists of 24 questions across three phases: Phase 1 assesses

the relevance (optional); phase 2 identifies concerns with the review process; and phase 3

judges the risk of bias in the review. Phase 2 and 3 questions are answered with the following

options: yes; probably yes; probably no; no; or no information. The concerns regarding phase

2 and phase 3 domains are classified as high, low, or unclear. We will focus only on phases 2

and 3 to give an overall score on the risk of bias in each review. Phase 2 identifies the concerns

in the review across four domains: study eligibility criteria; identification and selection of stud-

ies; data collection and study appraisal; and synthesis and findings. There are signaling ques-

tions and a judgment of concerns about risk of bias for each domain (low, high or unclear).

Phase 3 summarizes the concerns identified during the Phase 2 assessment [47]. Finally, we

will provide a judgment regarding the overall risk of bias.

Despite the relevance of these tools and the growing number of reporting guidelines, they

are mostly for SRs of quantitative reviews and there is a lack of critical appraisal tools [48] to
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assess the quality of SRs of qualitative studies [32]. In fact, some criteria from AMSTAR-2 and

ROBIS tools are not adapted for quality assessment of factors such as risk of bias, publication

bias, heterogeneity, meta-analysis in SRs of qualitative research [32]. However, we will use

both these tools to conduct the quality assessment within the limit of their utilization.

Two reviewers will independently assess each review using both tools. Any discrepancies

will be resolved by discussion or a consultation with a third reviewer. We will not perform any

quality assessment of primary studies in included reviews.

Data synthesis

We will perform a narrative synthesis of the data. We will present results in tabular form in

tables describing characteristics of included studies (e.g. first author’s name, language of publi-

cation, country, settings, year of publication, profile of participants, study purpose), informa-

tion on teledentistry (e.g. definition, teledentistry modalities), methods (e.g. SR with or

without meta-analysis, type of analysis), additional results (e.g. assessment of quality, appraisal

tool used, heterogeneity of the results, and level of evidence), and outcomes (e.g. Patients’ out-

comes and indicators, OHCPs’ indicators). If possible, we will categorize the SRs into sub-

groups, according to the type of intervention such as teledentistry modalities. We will perform

a narrative synthesis of the subgroups.

An important concern in conducting an overview is the likelihood of overlap in primary

studies across included reviews, which may result in overestimates in results [49] and confuse

clinicians making decisions amongst competing interventions in their clinical practices. Thus,

we will summarize key details from the studies included and will not perform a meta-synthesis

of included meta-analyses. We will report any overlap between SRs in the tables as a matrix.

We will report the overall score of the two measurement tools (AMSTAR-2 and ROBIS),

the level of evidence from the credibility assessment, and the percentage overlap between pri-

mary studies within included SRs and SR-meta- analysis (SR-MAs).

We will rate the certainty of evidence or quality of evidence using the Grading of Recom-

mendations Assessment, Development and Evaluation (GRADE) assessment for each outcome

as assessed by authors of included studies [50]. The GRADE approach is useful to rate the qual-

ity of evidence and the strength of recommendations for decision-makers [50]. It includes

additional criteria to those recommended by Papatheodorou [51, 52]. If the authors have not

assessed the GRADE certainty of evidence, we will perform this assessment based on informa-

tion available in the included reviews using the following domains: risk of bias, inconsistency

of results, imprecision, indirectness of evidence, and publication bias [53, 54]. The rating of

the certainty of evidence will be based on a four-level system: high, moderate, low, and very

low [53].

Discussion

This review will contribute to a comprehensive body of knowledge on the potential effec-

tiveness of teledentistry. To our knowledge, this overview is the first concerning teledentis-

try that will include a broad definition of teledentistry incorporating various modalities,

participants, study designs, types of SRs and a combination of evidence, thereby increasing

the understanding of the potential of teledentistry. This overview has implications for dental

practice, policy, education and research. Beyond using a broad definition of teledentistry,

this review will provide valuable knowledge on the use of digital technologies, including tel-

edentistry, to improve oral health care systems. Teledentistry can be used to enhance the

quality of oral health care as well as enhance oral health equity. The lack of high-quality

information on the effectiveness of teledentistry has often been reported as a strong barrier
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to its implementation. This review has the potential to close that gap and will contribute to

inform decision-makers, researchers, clinicians, and patients on the effectiveness of teleden-

tistry for the delivery of care and to improve patients’ outcomes and experiences, as well as

inform the needs for the future research. For instance, results will highlight teledentistry’ s

benefits and challenges, thereby identifying where it could potentially be used. These find-

ings may also support the development and implementation of guidelines on teledentistry

in clinical practice.

We anticipate some limitations/challenges. A first limitation relates to the overlap between

the primary studies included in more than one SR in our overview, which can cause an overes-

timation of the effects for a given outcome. We will report the percentage of overlap between

the included studies and will discuss the impact of the overlap on our results. The second limi-

tation is the restriction of our overview to SRs only, which could result in missing some rele-

vant primary studies published during the completion of our review. To mitigate this issue, we

will repeat our search just before we finish our manuscript and will identify any additional rel-

evant published SRs, but we will only include them if they fulfill our inclusion criteria. We will

document and report any deviations to the protocol during the review. In addition, we will

mention any limitation in the lack of available critical appraisal tool for any designs (quantita-

tive, qualitative and mixed reviews) [32].
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