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Abstract

Background: Untreated dental caries negatively impacts a child’s quality of life including overall health and well-
being, growth and development, social interaction ability, and school attendance. School-based toothbrushing
programs have been recognised as an effective intervention to reduce the burden of dental caries. However, limited
information is available to understand the real-world enablers and challenges in the implementation and sustainabil-
ity of toothbrushing programs. This review aims to understand the barriers and enablers in the implementation and
sustainability of toothbrushing programs in early childhood settings and primary schools.

Methods: Five electronic databases [i.e., CINAHL (EBSCO), Medline (EBSCO), EMBASE (Ovid), Web of Science, and Psy-
cINFQOJ] and backward citation chasing were performed. The last updated databases searches were conducted in May
2022. Studies reporting on barriers and enablers in the implementation and sustainability of toothbrushing programs
in early childhood settings or primary schools were included in the review. The methodological quality of included
studies was assessed by using Joanna Briggs Institute [JBI] and mixed methods appraisal tool [MMAT] critical appraisal
tools and results were reported in accordance with PRISMA guidelines.

Results: A total of six studies met the eligibility criteria and were included in the review. Toothbrushing programs in
early childhood settings and primary schools were mostly implemented under the supervision of staff and teachers.
A positive attitude of the staff, the flexibility of toothbrushing sessions, involvement of community volunteers and
parents were a few of the identified enablers. However, the timing of the communication of the program, inadequate
transfer of information among staff, frequent staffing turnover, lack of parental support, and staff feeling overbur-
dened while acting as pseudo parents were frequently reported as barriers.

Conclusion: The results of this systematic review identify key enablers and barriers for toothbrushing programs in
early childhood settings and primary schools which need to be considered for developing oral health promotion
initiatives.
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Introduction

Dental caries is one of the most prevalent non-commu-
nicable diseases of global public health concern affecting
children [1]. The Global Burden of Disease study (2017)
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has reported an estimated 530 million children had tooth
decay in their primary teeth [2]. In Australia, dental car-
ies is recognised as a non-fatal burden of oral disease and
significantly affects children aged 5-14 years [3]. Accord-
ing to the Australian National Child Oral Health Study,
more than 25% of children aged 5-10 years had untreated
dental caries in their primary teeth, and approximately
one in ten children aged 6-10 years had dental caries in
the permanent teeth [4]. This problem of dental caries is
not unique to Australia. In the United Kingdom (UK),
the national child dental health surveys have reported
limited change in the prevalence of dental caries over the
period of the last 20 years among five-year-old children
[5]. In 2019, the Oral Health Surveillance Report from
the United States of America concluded little change in
the prevalence of dental caries among 2—-8-year-old chil-
dren from 1999-2004 and 2011-2016 [6]. Untreated den-
tal caries impacts a child’s quality of life including overall
health and wellbeing, growth and development, social
interaction, and poor school attendance [7, 8].

Dental caries has a multifactorial etiology with key fac-
tors such as the frequent consumption of sugary diet,
inadequate exposure to fluoride, and inadequate tooth-
brushing [9]. Moreover, social determinants of poor oral
health such as deprived socioeconomic status increase
the risk of dental caries in children [10, 11]. Despite the
high burden of dental caries in children, it is worthy to
note that dental caries is preventable [12]. Effective pre-
ventive measures for dental caries in children require
the adoption of oral health promoting behaviours such
as a low sugar diet, twice-daily toothbrushing with age-
appropriate fluoridated toothpaste, and regular dental
visits [9].

Childhood and adolescence are the most influential
stages of developing healthy behaviours [13]. The oral
health-related attitudes, beliefs, and behaviours devel-
oped this period will potentially be sustained through-
out life [13]. Apart from fluoridated water, toothbrushing
with a fluoride toothpaste is one of the most readily avail-
able form of fluoride [14] and twice daily toothbrushing
with a fluoride toothpaste has proven to be effective in
preventing caries [15]. Therefore, several toothbrush-
ing programs have been implemented in early childhood
settings (such as day-cares and pre-schools) and primary
schools to reduce the burden of oral health disparities in
children. For example, a once daily school-based tooth-
brushing program in London showed the overall caries
increment in the interventional group (2.60) was signifi-
cantly less (p<0.001) than children in the control group
without intervention (2.92) [16]. Likewise, a toothbrush-
ing educational programs in preschools demonstrated
significant reduction in plague and caries development
among children in experimental group than controls
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(non-intervention groups) [17]. It is worth noting tooth-
brushing programs are not unique to high-income
countries. For instance, a school-based oral health
promotional program in Uganda revealed remarkable
improvement in school children’s oral health by reporting
fewer incidents of dental pain, emergency dental visits
and significant improvement in their school attendance
[18].

Several systematic reviews have been undertaken to
assess oral health interventions in early childhood and
school settings; however, the none of the reviews explain
the barriers and enablers in the implementation and sus-
tainability of the toothbrushing programs [19-22]. Most
of these reviews draw evidence from randomised con-
trolled trials (RCT) [20, 21] and quasi-RCTs [19] except
for scoping reviews [22] which draw evidence from inter-
national guidelines and toothbrushing programs. The
outcomes of these reviews were based on the effective-
ness of oral health or toothbrushing programs on the
incidence of dental caries [19, 21] or improvement in oral
hygiene [20, 21]. Most of these reviews searched the evi-
dence for both children and adolescents and did not dis-
tinguish research findings specifically for children alone
[19, 21]. Moreover, all these reviews rated “critical low”
when their methodological quality appraisal was con-
ducted by using AMSTAR 2 tool (see Additional file 1:
Appendix 1). The limitation in these previously published
reviews demands the need for a high-quality systematic
review to identify barriers and enablers in the implemen-
tation and sustainability of toothbrushing programs in
early childhood settings and primary schools.

The term implementation is defined as for the improve-
ment of the population health, the utilisation of strate-
gies for the change or the introduction of evidence-based
health interventions (EBIs) within targeted settings [23].
An evaluation of these adopted and used EBIs strategies
in specific settings such as schools, healthcare facilities,
or workplaces for the population health sustainability is
known as implementation science (IS) [24]. In addition
to assessing the effectiveness of school-based oral health
program’s [19, 21], it is imperative to understand the
enablers and challenges of program implementation for
the optimisation of program benefits, sustainability, and
dissemination of the findings to other settings [25]. The
Implementation research utilises variety of frameworks
such as the consolidated framework for implementation
research (CFIR), exploration, preparation, implementa-
tion, and sustainment (EPIS), reach, effectiveness, adop-
tion, implementation, and maintenance (RE-AIM), and
practical, robust, implementation sustainability model
(PRISM) [26]. Among other IS frameworks, the utili-
sation CFIR is the most robust strategy to understand
the school-based toothbrushing programs enablers and
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challenges, because CFIR is a meta-framework and com-
bines elements from other IR frameworks, making it
more comprehensive [27]. Moreover, CFIR is widely used
worldwide for process evaluation, which relays on under-
standing how the intervention is implemented and the
factors influencing the implementation of intervention
[26].The CFIR suggests the implementation is influenced
by the intervention characteristics (e.g., implementa-
tion decisions, evidence, adaptability, relative advantage,
design quality, complexity, and cost), inner settings (e.g.,
organisational structure, culture, networks, and commu-
nications, implementation environment and readiness
for implementation), outer settings (e.g., participants
needs, cosmopolitanism, external policy, peer pressure,
and incentives), the stakeholders involved (e.g., knowl-
edge and belief related to intervention, implementation
skills, self-efficacy, personal attributes and identification
with the organisation) and the implementation process
(e.g., coordination, engagement, execution to plan, reflec-
tion and evaluation) [27]. This framework highlights that
implementation is a critical process between the deci-
sion of an organisation to adopt an intervention and the
willingness of the stakeholders to utilise the intervention
in routine. Although the Consolidated Framework for
Implementation Research [25] is useful, limited evidence
exists on the implementation of oral health interventions
such as toothbrushing programs in early childhood set-
tings and primary schools. Therefore, the objective of this
systematic review is to understand the barriers and ena-
blers to the implementation and sustainability of tooth-
brushing programs in early childhood settings (such as
day care and preschools) and primary schools.

Methods

This review has been reported according to the preferred
reporting items for systematic reviews and meta-analysis
(PRISMA) guidelines [28]. The protocol of this system-
atic review has been registered and published with the
PROSPERO International Prospective Register of Sys-
tematic Reviews (CRD42022312080) [29]. Initially, the
eligibility criteria of the systematic review protocol only
included the oral health promotional studies conducted
in preschool and primary school settings. Later, the
amendment was made and early childhood settings were
also added as a part of review eligibility criteria.

Eligibility criteria

All studies that met the following criteria were eligi-
ble for inclusion in this review: (1) studies conducted in
early childhood settings and primary schools targeting
healthy children (aged 0-13 years), (2) studies report-
ing on oral health programs that included toothbrushing
with a fluoridated toothpaste as an essential component,
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(3) studies reporting on enablers or barriers in the imple-
mentation of toothbrushing programs, (4) full-text arti-
cles available in the English language. The inclusion and
exclusion criteria for this systematic review are included
in Additional file 2: Appendix 2.

Information sources

Five electronic databases were searched for this system-
atic review: MEDLINE (OVID), Embase (OVID), Cumu-
lative Index to Nursing and Allied Health Literature
(CINAHL) (EBSCO), PsycINFO, and Web of Science
(ISI). These databases were searched without any restric-
tion on publication date (i.e., from the time of inception
to present), type or region. Additionally, a backward cita-
tion chasing (reference lists of included studies) was per-
formed to include all relevant research evidence on the
topic.

Search strategy

The Population Intervention Comparator Outcome
(PICO) criteria was used to devise the review question
and relevant search terms (Additional file 3: Appendix 3).
A combination of specific medical subject headings
(MESH) terms and text words were drafted in consulta-
tion with a Health Sciences librarian. The search strat-
egy was pre-tested in MEDLINE (OVID) database and
subsequently adapted for four other databases. To nar-
row down or widen the search scope, Boolean operators
‘AND’ and ‘OR’ were used. The search was conducted
until 1 May 2021 and then updated until 17th May 2022.
The search strategies of all databases are presented in
Additional file 4: Appendix 4.

Study selection process

Studies identified through the electronic databases and
citation chasing were uploaded into a reference man-
ager software Endnote 20 (Clarivate Analytics, USA) [30]
for removing duplicates, screening, and selection. Two
reviewers (NC and AA) independently and in duplicate
assessed the title and abstracts of the articles and deter-
mined whether the articles met the eligibility criteria (See
Additional file 2: Appendix 2). All studies that met the
inclusion criteria were retrieved in full text and details of
these studies were imported into the JBI System for the
Unified Management, Assessment and Review of Infor-
mation (JBI SUMARI) (Joanna Briggs Institute, Adelaide,
Australia). Any studies that had uncertainty regarding
the eligibility, were also retrieved in full-text and for the
additional information and the study authors contacted.
A total of three contact attempts with the authors of the
article were made, and in case of no response, based on
available information the article was screened. Any disa-
greements were resolved through discussion including
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a third reviewer (SM). The reasons for excluding studies
after reading full-text articles are reported in Additional
file 5: Appendix 5. The process of study selection was
carried out in accordance with the PRISMA checklist
(Additional file 6: Appendix 6) and presented as a flow
diagram.

Data collection process and data items

A standardised data extraction form was developed based
on the checklist provided by the Cochrane Handbook for
Systematic Reviews of Interventions [31]. The form was
calibrated and pilot-tested by extracting relevant infor-
mation from two studies to ensure consistency across
reviewers and capturing all relevant data. Data from all
the included studies were independently extracted by
three reviewers (NC, JP, and AA). The following informa-
tion was extracted from each included study: title, first
author, year of publication, study design, study setting,
study participants information, data collection method-
ology, detailed information of oral health program, study
outcomes, and funding source.

Quality assessment

Three reviewers (SC, RW and PS) independently con-
ducted a quality assessment of selected studies by using
MMAT [32] for mixed-method studies and JBI Critical
Appraisal tools [33] for qualitative and cross-sectional
studies. The MMAT tool consists of eight questions for
the methodology assessment of a study. The JBI tool for
qualitative studies is a 10-item instrument and that of
cross-sectional studies is a nine-item instrument. The
results of the MMAT and JBI quality assessments were
reported narratively by indicating the methodological
issues and how these may influence the interpretation of
the results. All studies were included in this review irre-
spective of methodological quality. Disagreements were
resolved through discussion with the other reviewer (ST,
WS).

Data synthesis

In this review, the included studies were descriptive
cross-sectional, qualitative, and mixed-method studies.
For cross-sectional studies, data on enablers and barriers
were reported descriptively by presenting frequencies and
percentages. The association between parental knowl-
edge and attitude towards toothbrushing programs was
reported by analysing the Chi-square test at a 5% level
of significance. The Pearson correlation coefficient was
reported (if data was available) to explain the relationship
between participants’ willingness for the sustainability of
the toothbrushing program with its predicting factors.
A thematic synthesis approach was utilised to report
the barriers and enablers information in the qualitative
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studies. Likewise, for mixed-method studies, the survey
results on enablers and barriers were reported descrip-
tively (mean, standard deviation, frequency, and percent-
age), and a thematic synthesis approach was utilised to
synthesis qualitative information.

The initial analysis of qualitative and quantitative stud-
ies was conducted by three reviewers independently (NC,
JP and AA). In the first step, the reviewer summarised
the results by coding barriers and enablers extracted
from the quantitative data. Then, the extracted qualita-
tive data from each study were coded to develop themes
and subthemes. For each identified subtheme, the coded
data were categorised as "barrier" or "enabler". In the sec-
ond step, the fourth reviewer (SM) read the initial draft
of emerging themes and descriptions, to ensure the trust-
worthiness of the extracted data. At the final step, from
the descriptive themes, the analytical themes were devel-
oped with the consensus of all the reviewers.

The meta-analysis of the included studies was not pos-
sible, due to the low number of included studies and the
utilisation of diversified methodological approaches and
outcomes in the studies.

Results

A total of 10,040 studies were retrieved from the five
electronic databases (n=10,030) and citation chasing
(n=10). After the removal of duplicates, 5592 studies
were retained for further reading. Of these, 4641 stud-
ies were excluded after reviewing the titles and abstracts
of the studies and a total of 23 full-text studies were
retrieved for reading. Of these, six studies were included
in the review. The excluded studies (n=17) and the rea-
sons for exclusion are summarised in Additional file 5:
Appendix 5. The PRISMA flow diagram shows the iden-
tification, screening, eligibility, and included studies in
Fig. 1.

Study characteristics
A total of six studies were included in this systematic
review [34-39]. Two studies adopted qualitative meth-
odology [34, 35], two studies were cross-sectional studies
[36, 38], and the remaining two employed a mixed-meth-
ods approach [37, 39]. The characteristics of all the
included studies are presented in Tables 1 and 2. The
included studies were conducted in Australia [34], the
UK [35, 37], Israel [38], Switzerland [36], and Tanzania
[39]. Three studies were conducted in early childhood
settings [36—38], and three in primary school settings
[34, 35, 39]. All studies focused on toothbrushing pro-
grams targeting children aged 3—12 years [34—39].
Dimitropoulos et al. [34] conducted three focus groups
with schoolteachers and one with support staff. Yusuf
et al. [35] conducted semi-structured interviews with
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Fig. 1 PRISMA flow diagram showing identification of studies via databases

dentists, school staff, and program volunteers. Woodall
and colleagues collected the study data by conducting
case studies in three schools (including focus groups with
parents, interviews with school staff, and drawing and
writing sessions with school children), three interviews
were conducted with oral health promoters, and surveys
were sent to 18 preschools [37]. Nayandindi et al. [39]
conducted interviews and surveys with schoolteachers.
Natapav et al. [38] conducted telephonic surveys with
schoolteachers and Glaser-Ammann et al. [36] collected
study data by conducting surveys with parents.

In the included studies, data were collected from 21
school children [37], two dentists [35], two community
volunteers [35], and 114 parents [37, 39]. The aggregated
number of teachers, teaching assistants, and other school
staff who participated in these studies were indetermina-
ble due to the provision of inadequate information on the
number of teachers, teaching assistants, and other school
staff in the study by Woodall et al. [37].

Dimitropoulos et al. [34] and Yusuf et al. [35] analysed
the results by adopting a thematic analysis. Woodall
et al. [37] presented the results by providing descrip-
tive statistics of the school surveys, interpretation of
children’s drawings, and themes that emerged from par-
ticipants’ interviews and focus groups transcriptions.
Glaser-Ammann et al. [36] reported parents’ attitude

and knowledge towards the school dental health clin-
ics by reporting descriptive statistics and Pearson Chi-
squared test at a 5% level of significance. Nyandindi et al.
[39] reported the survey’s results descriptively such as
frequency and percentages were reported to measure
teachers’ knowledge, attitude, and practice towards oral
health promotion activities at primary schools. The study
by Natapav et al. [38] built a linear regression model to
identify predictor variables (such as the extent of confi-
dence in program success, acknowledgment of teacher’s
role in teaching children to brush their teeth, and ten-
dency to enjoy teaching toothbrushing) with teacher’s
willingness for the continuation of supervised tooth-
brushing program. However, a linear regression model
was explained inadequately without discussing values of
odds ratios and 95% confidence intervals and the results
of the study were explained by reporting the Pearson cor-
relation coefficient.

Quality assessment

The quality assessment of the two studies [37, 39] that
used a mixed-methods approach was ascertained using
the MMAT quality assessment tool [32]. Appropriate
JBI tools [33] were used for qualitative studies [34, 35]
and cross-sectional studies [36, 38]. The overall quality
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of included studies was moderate to low as per MMAT
and JBI criteria (Additional file 7: Appendix 7).

The two included studies that adopted mixed method
research design [37, 39] scored moderate to low in
MMAT critical appraisal tool. The study by Woodall
et al. [37] had an inadequate sample size for surveys
and no justification of selected sample size was pro-
vided. Furthermore, no explanation for the validity of
the questionnaire used was provided. Regarding the
qualitative inquiry adequate information on the con-
gruity between study methodology and objectives,
methods, and interpretation of results were provided.
However, the researcher’s cultural and theoretical ori-
entation were not outlined. In the study by Nyandindi
et al. [39] a validated tool was used to conduct sur-
veys by trained interviewers, however, no information
on the interviewer’s calibration was provided. In the
qualitative inquiry, the philosophical perspective with
the study methodology was not justified. Moreover, the
authors did not provide an explicit statement on the
role of the researcher in the study.

Yusuf et al. [35] and Dimitropoulos et al. [34] con-
ducted a qualitative study. These studies scored mod-
erately on the JBI quality assessment tool by exhibiting
congruity between the study methodology, and methods,
analysis, and interpretation of results. However, neither
of the studies reported on the philosophical perspective
of selecting a qualitative inquiry. Further, no informa-
tion on the investigator’s cultural and theoretical orienta-
tion, nor any explicit statement regarding the influence of
the researcher on the study participants or research was
provided. As these studies were evaluating the perspec-
tives of primary school-based toothbrushing program’s
stakeholders and the interviews were conducted by the
same team who implemented the program, therefore the
potential influence of researcher positionality [40] on the
research was obvious. Hence, the overall assessment cat-
egorises the study as low quality.

The studies by Glaser-Ammann et al. [36] and Nata-
pav et al. [38] scored low to critically low in JBI critical
appraisal tool for cross-sectional studies. In the study by
Natapav et al. [38] lack of congruity between the study
objective, data analysis, and interpretation of the results
was identified. The regression model was explained inad-
equately, and the results were explained by reporting
correlations without referring to the significance of the
findings. The response rate in both studies was 50%. Only
one researcher collected information in the study by Gla-
ser-Ammann and colleagues [36]. In the study by Nata-
pav et al. [38], multiple trained interviewers conducted
telephonic surveys. However, no information on the
interviewer’s calibration was provided. Both these stud-
ies did not have sufficient information on selecting the
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sample size nor any information on the validity of data
collection tools.

Toothbrushing activities in early childhood settings

and primary schools

The salient components of toothbrushing programs have
been summarised in Table 2. The toothbrushing activi-
ties in these early childhood settings and primary schools
were conducted daily [34, 37, 38], weekly (in early child-
hood settings and primary schools) [38, 39], or annually
(early childhood settings) [36] under the supervision of
teachers [34, 38, 39], teachers along with the school sup-
port staff [34], school staff [35, 37] and school dental
care instructors [36]. The toothbrushing schedule var-
ied amongst the early childhood settings and primary
schools. Dimitropoulos et al. [34] reported a toothbrush-
ing routine in primary schools in the morning hours
after breakfast [34] and the study by Woodall et al. [37]
reported flexible timing as per the school’s feasibility
except for morning hours. However, other studies did not
specify the toothbrushing session timings [35, 38, 39]. In
three studies, the early childhood settings and primary
schools provided toothbrush storage facilities to avoid
cross-contamination [34, 37, 38].

Enablers for toothbrushing programs in early childhood
settings and primary schools

The included studies identified the following enablers
for the implementation and sustainability of toothbrush-
ing programs in early childhood settings and primary
schools.

Organisational-level factors Several primary school
organisational level factors were identified as enablers in
the implementation of toothbrushing programs. Dimitro-
poulos et al. [34] reported training of primary school staff
and oral health aides (Aboriginal older students from the
local community) in infection control, classroom-based
toothbrushing activities, capacity, and capability of school
staff to modify program activities. (i.e., modification of
activities to handle resource wastage), strong school lead-
ership to establish daily toothbrushing activities, oral
health aide (older students from the community) involve-
ment in school toothbrushing supervision activities, the
flexibility of the program timings, and lunchtime tooth-
brushing were enablers to the implementation.

Woodall et al. [37] identified having teaching support
workers as the main contact point for toothbrushing pro-
gram with oral health promotion staff; training of school
staff; adequate information for parents to continue oral
health routine at home; supportive attitude of oral health
promoters in addressing logistical issues; embedding
oral health in the educational curriculum and sending
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weekly oral hygiene updates to parents as enablers in the
implementation.

Yusuf et al. [35] reported a number of effective strat-
egies to obtain parental consent for a child’s participa-
tion in primary school-based oral health activities. These
included: organisation of oral health promotion class-
room sessions, approaching parents in playgrounds,
active involvement of teachers, and communication with
school staff, translating information in local community
languages for parents, and involvement of community
volunteers in the primary school-based programs. More-
over, Yusuf et al. [35] identified that the program work-
load should be shared among several school staff and not
just the headteacher for the efficient implementation of
oral health educational programs.

Staff-level factors A positive attitude and acceptabil-
ity of the program by school staff [34, 37-39]; teachers
acknowledgment of the importance of oral health [39];
teachers accountability of their role in developing good
oral hygiene routine in children [37, 38]; active participa-
tion of school headteacher in oral health program imple-
mentation [37]; involvement of school support workers in
conducting toothbrushing activities [37]; and embedding
toothbrushing program in the school educational curric-
ulum [37] were identified as common enablers. Further-
more, co-designing the oral health program with teachers
(i.e., timing and setting of the activities) was identified as
the major contributor in the toothbrushing program con-
tinuation [38].

Natapav et al. [38] reported teachers’ willingness for
the continuation of the program was correlated with
their belief in the program’s success (r=0.73), acceptance
of their role in teaching toothbrushing skills to children
(r=0.53) and enjoying toothbrushing activities (r=0.59).
Statistically significant (» <0.05) difference was observed
for the positive attitude of the teachers and conduct-
ing the toothbrushing activities daily or several times a
week. Linear regression suggested a strong relationship
(adjusted r*=0.71) between teachers’ positive attitudes
and program sustainability.

Parents-level factors The included studies identified
several parent-level factors as enablers for the implemen-
tation and sustainability of toothbrushing programs in
early childhood settings and primary schools. Woodall
et al. [37] noted that parents’ acceptability increased
participation in early childhood settings toothbrushing
sessions. Whereas, Glaser-Ammann et al. [36] reported
parents acceptance increased attendance in school den-
tal programs (72%); acknowledgment of the role of dental
health instructors in teaching toothbrushing skills (25%),
and providing healthy diets (20%) to children were the
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key facilitators in implementing toothbrushing programs.
However, a non-significant correlation was observed
between parents’ attendance in school dental health pro-
grams and their educational level (»=0.11), country of
origin (p=0.07), and income (p =0.07).

Children-level factors 'The included studies identified
several children-level factors as enablers for the imple-
mentation and sustainability of toothbrushing programs
in early childhood settings and primary schools.

Children’s engagement and acceptability of the school-
based toothbrushing programs [34, 37, 38] and con-
tinuation of a similar practice at home [37, 38], and high
participation of children in school toothbrushing pro-
grams (79.2%) [35] were key identified enablers.

Woodall et al. [37] reported a “Ripple effect” i.e., chil-
dren disseminated toothbrushing information deliv-
ered at schools to their family members. Further, they
observed from the drawing activities of children that they
gained knowledge from school-based toothbrushing pro-
grams and observing oral hygiene habits of their parents.
Natapav et al. [38] noted that 84% of teachers presumed
that children like to learn toothbrushing skills.

Glaser-Ammann et al. [36] while collecting parents’
perspectives on toothbrushing programs concluded that
60% of parents believed that their child had benefited
from the program as they brushed their teeth better and
36% reported that their child consumed healthy mid-
morning snacks.

Barriers for toothbrushing programs in early childhood
settings and primary schools

The included studies identified several barriers in the
implementation of toothbrushing programs at school
staff levels, school level, parents and children’s levels in
early childhood settings and primary schools.

Organisational-level factors 'The included studies iden-
tified the following school-level factors as barriers in the
implementation of toothbrushing programs in early child-
hood settings and primary schools.

Nyandindi et al. [39] identified the lack of training for
school teachers to conduct oral health education sessions
and toothbrushing classroom activities, and the lack of
engagement from the school administration on health
lessons were major barriers in the implementation of
school-based oral health programs [39].

Woodall et al. [37] concluded that lack of coordinated
team approach among school staff and school commit-
ted staff frequent turnover (e.g., the staff responsible
for toothbrushing program implementation at school)
resulted in compromising the program’s sustainability
[37]. Dimitropoulos et al. [34] identified implementing
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the toothbrushing activity across the school as a bar-
rier to effective implementation of the toothbrushing
program.

Yusuf et al. [35] reported that inappropriate timing
of the program communication by oral health promot-
ers; excessive workload for school staff; stringent pro-
gram timelines; inadequate information transfer from
headteacher to school staff; and struggle for the schools
to obtain consent forms from parents were reported as
major barriers in program implementation.

Staff-level factors The included studies identified several
school staff-level factors as barriers in the implementa-
tion and sustainability of toothbrushing programs in early
childhood settings and primary schools.

Dimitropoulos et al. [34] reported concerns of primary
school staff on how to incorporate a toothbrushing pro-
gram in their daily routine. Whereas, the study by Yusuf
et al.[35] reported the frustration among primary school
staff due to internal organisational factors; the timing of
program implementation; and logistical space issues.

Nyandindi et al. [39] reported staff workload; inad-
equate time; lack of awareness of teachers on the impor-
tance of oral health; limited availability of oral health
education material; and lack of buy-in from teachers for
oral health training as the main barriers in the implemen-
tation of toothbrushing programs. Teachers considered
it to be the responsibility of parents to supervise their
child’s toothbrushing habit. Furthermore, teachers had
concerns that due to insufficient educational materials
and time constraints they did not teach health lessons.
Only 11% of the teachers perceived the need for further
training in oral health education, whereas only 26% of
teachers had skills in making a wooden toothbrush.

Woodall et al. [37] reported that the coordination
of teachers with oral health promoters increased their
workload; teacher’s frustration in acting as a pseudo- par-
ent; a school committed staff (e.g., the staff responsible
for toothbrushing program implementation at school)
frequent turnover; and change of school’s head staff were
identified as the major barriers in the implementation of
toothbrushing programs in early childhood settings.

Natapav et al. [38] concluded 20% of teachers enjoyed
teaching toothbrushing. A correlation was observed
between the teachers who anticipated more barriers in
school-based toothbrushing activities and their unwill-
ingness for the sustainability of the program (r= —0.34).
Thirty percent of teachers thought it was the parent’s role
to teach toothbrushing to children. The teachers who
reported more difficulties in the implementation of the
toothbrushing program in early childhood settings were
found to be less engaged in classroom toothbrushing
activities (p <0.05).
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Parent-level factors The two included studies identified
several parent-level factors as barriers in the implemen-
tation of toothbrushing programs in early childhood set-
tings.

Glaser-Ammann et al. [36] identified limited knowl-
edge of the parents in understanding the role of kin-
dergarten teachers in teaching toothbrushing skills to
children. Similarly, in the study by Woodall et al. [37] dif-
ficulties in engaging parents and their poor attendance in
toothbrushing sessions in early childhood settings were
the major identified barriers in the implementation of
toothbrushing programs.

Children-level factors The study by Dimitropoulos et al.
[34] has identified various children-level barriers for the
implementation of toothbrushing programs in primary
schools. The older-aged children had resistance towards
the acceptability of toothbrushing programs and early
morning toothbrushing. In the early phase of the pro-
gram, children did not like the taste of toothpaste and
imposed more challenges for program implementation.
Further, infection control issues were observed due to the
mishandling of toothpaste by older-aged children.

Discussion

This review aimed to identify the key barriers and ena-
blers to implementation and sustainability of toothbrush-
ing programs in early childhood settings and primary
schools. A total of six studies fulfilled the review eligi-
bility criteria and were thereby included in this review.
These studies were conducted in early childhood set-
tings and primary schools with established toothbrush-
ing activities targeting children aged 3-12 years. By
adopting diverse data-collection techniques, these stud-
ies collected data from different stakeholders (including
schoolteachers and staff, parents, children, health pro-
moters, and volunteers). The key barriers and enablers
were identified at an organisational, school staff, parents,
and children’s level.

Barriers and enablers at the organisational level
Evidence-based health promotional resources concluded
the successful implementation and sustainability of
toothbrushing programs at organisational level depends
on a number of factors including integration of tooth-
brushing activities with other health-promoting pro-
grams; involvement of non-teaching staff in school-based
activities; active engagement of peer leaders and health
promoters; and inclusion of oral health information in
school educational curriculum [41]. This review findings
are consistent with the above-reported evidence.
Literature suggests the feasibility of integrating oral
health information in school educational curriculum



Chandio et al. BMC Oral Health (2022) 22:242

[42, 43] can have a positive impact on promoting oral
health. However, teachers with more autonomy to alter
and integrate toothbrushing activities and shape their
educational innovation are more accepting of integrat-
ing oral health information in their curriculum. They
can also teach with more enthusiasm and are less resist-
ant to integrating oral health into the curriculum [44].
Moreover, school-based programs need to be instituted
opportunistically [41] at a flexible timing to suit the
needs of schools and educators.

Peer support may play a crucial role in improving stu-
dent motivation and academic engagement by enhancing
the perceived importance of oral health among students
and interests in the learning tasks [45, 46]. The frequent
interactions and discussions with peers provide motiva-
tion, guidance, and cognitive support which has a direct
impact on students’ engagement in the learning tasks
[47]. The findings from this review suggest that peer
involvement, such as with older students, positively
impacts the implementation of toothbrushing programs
in early childhood and primary school settings. These
results are consistent with studies from Ireland [48] and
Germany [49] on primary school children that concluded
peer support was effective to promote oral health among
young children. Similarly, the study by Haleem Abdul
et al. [50] concluded that the peer-led approach was more
effective than the teacher-led approach in improving oral
health among school children. A randomised controlled
trial by Vangipuram et al. [51] on the assessment and
comparison of oral health education delivered by peers
and dentists in school settings reported that the students
in peer-led groups exhibited better oral health behaviour
as compared to dentist-led groups and control groups (no
intervention provided).

An alternative strategy of health promotion includes
the involvement of lay health advisors (LHA) that health
professionals train to promote health in the commu-
nity [52, 53]. Due to personal connection with the com-
munity, LHAs are more effective in delivering medical
support services to hard-to-reach populations than
conventional medical health providers [54]. Literature
summarises the effective role of LHA in the community
awareness and education regarding communicable dis-
eases [52, 55], maternal and child health issues [56, 57],
provision of mental health counselling [58], support in
other non-communicable conditions [59] and oral health
promotion [60]. The findings of our review highlight the
importance of community volunteers in health promo-
tional activities conducted in school settings. Like LHAs,
community volunteers have an extensive understanding
of community needs, which is also helpful in develop-
ing a supportive environment and sustainability of the
oral health programs [61]. Therefore, their participation
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in school-based oral health programs has been recom-
mended in health-promoting activities [62].

In this review, the school-committed staff (e.g., the
school staft responsible for the toothbrushing program
implementation in schools) frequent turnover was iden-
tified as a key barrier in the implementation of tooth-
brushing activities in early childhood settings. A similar
finding was reported in an Australian study, which imple-
mented frequent toothbrushing activities with school
children; however, the results were not sustained when
the key school champions left the schools [63]. Moreover,
school-based toothbrushing programs often encounter
criticism due to infection control concerns [41]. Similar
infection control issues were observed in the findings of
the current review.

Barriers and enablers at the staff-level

The teacher’s role is crucial in the development of good
oral health habits among children. Likewise, school staft’s
commitment is imperative for the continuation of school-
based initiatives to promote health [64]. The successful
implementation and sustainability of school-based oral
health activities demand a high level of cooperation and
buy-in from the school staff [65]. A study from Uganda
concluded that a positive attitude of teachers towards the
program and their enthusiasm in participation in daily
toothbrushing sessions was an important aspect in the
success of toothbrushing programs [66]. Moreover, the
toothbrushing program in schools of Dubai concluded
that the recommendation and enforcement from the
school administration enhance both teacher and stu-
dents’ compliance with the program [67]. A review on the
implementation and compliance with health policies in
school settings concluded that school commitment and
staff support for improving the health of children were
key contributors in the implementation of health policies
in educational settings [68].

School-based toothbrushing programs are heavily
criticised due to barriers in implementation or sustain-
ability imposed by a lack of support from teaching staff
in educational settings [41] as observed in the studies
included in this review. To reduce the burden on teachers
and school staff, support mechanisms such as employing
older students from the community [65] or paying hourly
wages to parents have been effective for the easier imple-
mentation of toothbrushing programs in educational set-
tings [69].

Barriers and enablers at the parent’s-level

In this review, the included studies reported that the
positive attitude of the parents, their acceptability, and
increased participation were major enablers in the imple-
mentation success and sustainability of toothbrushing
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activities in early childhood settings and primary schools.
Literature suggests school-based oral health programs
are sustainable if it involves active participation by par-
ents and linking oral health activities at home [41]. In a
study from Scotland, the key element in the successful
implementation of a school-based toothbrushing pro-
gram was the connection between school and home envi-
ronments by the provision of toothpaste, toothbrushes,
toothbrushing charts, and stickers for a continuation of
toothbrushing activities at home [63]. This also provided
opportunities to discuss oral health issues with families
and communities and may be crucial in reducing the
burden of dental caries among children by encouraging
toothbrushing activities at home, school, and any other
settings involving children.

Scott and colleagues noted that limited knowledge of
the parents on the opportunity to participate in tooth-
brushing programs, their perception that school and
health education curricula do not permit their involve-
ment, and the fear that their child may feel embarrassed
with their participation were key factors for their limited
participation in school-based health education activities
[70]. Studies on human behaviour support the notion
that children with parental support are less likely to expe-
rience suicidal thoughts or emotional distress, exhibit
healthy dietary patterns, and are more engaged in their
school [71]. In addition, studies have shown a direct rela-
tionship between parents’ active engagement in children’s
school activities and quitting smoking [72] and promot-
ing positive health behaviours among children [73].
Hence, to enhance parents’ involvement in school-based
toothbrushing programs the Centre for Disease Control
and Prevention has proposed the Parents for Healthy
School Framework [71]. The framework provides a road-
map to schools on how to increase parents’ involvement
in school health promotional programs by proposing a
holistic approach on how to increase connection with
parents, engage them in school health activities and
ensure their sustainability in school health programs [71].

Barriers and enablers at the children-level

The findings of this review suggest children’s active par-
ticipation, engagement, and acceptability of school-based
toothbrushing activities are key facilitators in the imple-
mentation and sustainability of early childhood settings
and primary school-based toothbrushing programs.
Moreover, it was observed that the children act as change
agents and tend to share the information they learnt in
educational settings with their families [69]. The evalua-
tion reports of school-based supervised toothbrushing
programs concluded positive attitudes of children [74]
and their acceptability of after-lunch toothbrushing [75]
play a crucial role in the program’s success.
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This review found resistance in older-aged children
towards school-based toothbrushing activities in the
initial phases of program implementation. School-
aged children’s physical health and development vary
by their developmental stages. Others’ opinions, espe-
cially peers, can easily influence children at a concrete
operational stage (i.e., 7—11 years). At the formal devel-
opmental stage, children aged 11 and above actively
engage in deductive reasoning and conceptualising
ideas. These cognitive-developmental variations in
children are also reflected in their toothbrushing hab-
its; that is, behaviours are directly influenced by their
intentions and substantially embrace mental and cogni-
tive aspects [76]. Moreover, the literature suggests the
influence of peer support in the development of good
oral health behaviour in children [41, 77]. Therefore, it
is pertinent that whilst planning oral health interven-
tions for school children, researchers need to consider
their developmental stage.

School-based oral health interventions have the
potential to increase children’s knowledge and fre-
quency of toothbrushing [10]. However, there is grow-
ing evidence to support the limited effectiveness of
school-based interventions in long-term behaviour
change [78].

Strengths and limitations

To the best of our knowledge, this is the first system-
atic review that has provided comprehensive infor-
mation on the barriers and enablers to implementing
toothbrushing programs and sustainability in early
childhood settings and primary schools. The studies
included in this review captured the perspectives of a
variety of stakeholders, including schoolteachers and
staff, parents, children, health promoters, and volun-
teers. An exhaustive search of five databases and a cita-
tion chasing of previously published systematic reviews
and eligible studies were performed without any
restriction on publication date, type, or region, allow-
ing the capture of all relevant literature and nullifying
the chance of selection bias. The qualitative assessment
of the included studies was conducted using the widely
recognised JBI and MMAT tools.

Despite comprehensive electronic database and cita-
tion chasing of relevant systematic reviews and eligible
studies, it is possible some relevant studies missed being
included in this review. The included studies were mod-
erate to low quality as per JBI and MMAT tools. Due to
the heterogenicity of included studies, a meta-analysis
was not possible. Moreover, the review was restricted to
studies published only in the English language, and no
thesis or conference abstracts were included.
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Implications
The findings of this review indicate it would be benefi-
cial for policymakers to mandate oral health education in
early childhood settings and primary schools’ curricula.
The findings recommend policymakers and researchers
undertake active community engagement in designing oral
health promotion programs in early childhood settings
and primary schools. Furthermore, the implementation
of oral health interventions and toothbrushing activities
need to consider the following to ensure success in pro-
gram implementation and sustainability: linking tooth-
brushing activities with the home environment, active
engagement of all stakeholders (organisation, teachers and
staff, parents, and children), and training of school teach-
ers, integration of oral health programs with other health
programs, involvement of community volunteers and peer
leaders, and active involvement of oral health promoters.
This review’s findings are also beneficial for teachers to
recognise their role in integrating oral health informa-
tion and toothbrushing activities into their curriculum
and pedagogical practices. Moreover, these findings are
helpful for parents as they play a crucial role in develop-
ing health-promoting behaviours early on in their child’s
life and sustaining them over time. Furthermore, parents
may help to motivate their children to actively participate
in school-based toothbrushing activities and continue
healthy oral habits at home.

Conclusion

Early childhood settings and primary schools are good
settings for the establishment of good oral health-pro-
moting behaviours such as toothbrushing. This review
highlights the key enablers and barriers of implementa-
tion and sustainability of toothbrushing programs at
multiple levels—organisational, teachers and school
staff, parents, and children. A positive attitude of the
school staff; the flexibility of toothbrushing sessions; the
involvement of community volunteers and parents were
a few of the identified enablers. However, the timing of
the communication of the program, inadequate transfer
of information among school staff, frequent school staff
turnover, lack of parental support, and teachers feel-
ing overburdened while acting as pseudo parents were
frequently reported barriers. These aspects need to be
considered for the planning, implementation, and sus-
tainability of toothbrushing programs in such settings.
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