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Abstract. Dental caries among children is a public health problem
worldwide and proper toothbrushing is an important preventive strategy.
In this study, we aimed to compare the efficacy of supervised toothbrushing
(STB) with unsupervised tooth brushing (control group) to prevent caries
among primary school children by conducting a systematic review with
a meta-analysis in order to inform efforts to prevent caries in the study
population. We searched for studies that aimed to compare the efficacy of
STB with a control group to prevent caries among primary school children
(aged 5-12 years). A total of 10 studies were included in this systematic
review. A meta-analysis was performed on 6 of these 10 studies. The
total number of systematic review subjects was 3,905: 1,943 in STB groups
and 1,962 in control groups. The total meta-analysis study population
consisted of 3,014 subjects: 1,504 in STB groups and 1,510 in control
groups. The systematic review revealed STB did not significantly reduce
caries among study subjects compared to controls. The meta-analysis also
revealed STB did not significantly reduce caries among study subjects
compared to controls (risk ratio = 0.92; 95% confidence interval (CI):
0.84-1.01; p-value >0.05). In summary, we found no significant benefit of
STB among study subjects to prevent caries. We conclude other caries
prevention methods should be employed in the study population to
prevent caries. Further studies are needed to determine why STB was
ineffective in preventing caries in the study population and what methods
can be used to correct this.
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INTRODUCTION

Dental caries among children
is a public health problem (WHO,
2022). An estimated 60-90% of
school children worldwide have
dental caries (Ozdemir, 2014).
In Thailand, the estimated
prevalence of caries among children
aged 12 years is 52.0% (Bureau of
Dental Health, 2018).

Toothbrushing removes food
deposits and bacterial plaque,
reducing the chance of caries
(Attin and Hornecker, 2005).
Primary school children have a
high prevalence of caries due to
poor oral hygiene and inadequate
brushing frequency (Prada, 2020;
Archana et al, 2022). Supervised
tooth brushing (STB) includes
supervising correct toothbrushing
and should include supervising

the brushing technique, using
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fluoridated toothpaste and brushing
twice daily. STB should be done by
an adult with a knowledge about
the above components of good
toothbrushing (Borges-Yanez et al,
2017).

A previous systematic review
of STB had inconclusive results
regarding the efficacy of STB to
prevent caries among children and

adolescents (Dos Santos et al, 2018).

In this study, we aimed to
compare the efficacy of STB with
unsupervised toothbrushing to
prevent caries among primary
school children using a systematic
review with a meta-analysis in
order to inform efforts to prevent

caries in the study population.

MATERIALS AND METHODS

Our study followed the

guidelines of the Cochrane
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Handbook for Systematic Reviews
of Interventions, version 6.49
(Higgins et al, 2023). Our study
protocol is registered at PROSPERO
CRD42022376887. The study
was checked with the Preferred
Reporting Items for Systematic
reviews and Meta-Analyses

(PRISMA) 2020 checklist.

Inclusion and exclusion criteria

for included studies

The inclusion criteria for papers
included in our study were: papers
having subjects who were primary
school students aged 5-12 years;
STB was conducted by a dental
professional or a well-trained
adult, such as a parent, caregiver
or teacher; a control group was
present that consisted of a non-
supervised toothbrushing group
(control group); the outcome was
dental caries; the length of the
study was at least one year; and
the publication date was 1970-
2024. Studies included could
be those with only STB or STB
with oral health education (OHE)

or other supportive programs.
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The study type could include either
randomized control trials (RCT)
or a non-randomized control trial
(non-RCT). Excluded studies
were those that did not meet the

inclusion criteria.

Search strategy

All studies meeting the above
inclusion and exclusion criteria
were searched for on the following
sites: PubMed, Cochrane, Scopus,
Web of Science and Cumulative
Index to Nursing and Allied Health
Literature (CINAHL), grey literature
from the Prince of Songkhla
University knowledge bank,
electronic thesis database (e-theses)
from Chiang Mai University,
Mahidol University institutional
repository, Chulalongkorn
University intellectual repository,
open access theses and dissertations,
ProQuest dissertations and theses,
western libraries and the BASE
academic search engine. The
medical subject headings search
terms were: “Toothbrushing” OR
“Education, Dental” AND “Child”
OR “Schools” AND “Dental caries”.
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Only English language studies were

included.

Study selection process

All the search results were
input into EndNote X7 (Clarivate,
Philadelphia, PA) and duplicate
studies were removed. The
titles, abstracts and keywords
of the articles were screened by
two researchers who excluded
irrelevant studies. The full text of
all potentially relevant studies was
examined by the two reviewers to
identify those meeting inclusion
and exclusion criteria. Questionable
studies were discussed between the
2 researchers who decided together
to either include or exclude the

study (Fig 1).

Data extraction and collection

The following data were recorded
for each study in a Microsoft
Excel (Microsoft Corporation,
Redmond, WA) spreadsheet: author
names, publication year, type of
study, study period, descriptions
of intervention and control groups

and outcome.
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Risk of bias assessment

RCT studies were reviewed
for bias risk using the risk of
bias tool (RoB 2) (Higgins et al,
2019). The types of bias assessed
were: random sequence generation
selection bias (bias due to
inadequate randomization during
the allocation of interventions),
allocation concealment selection
bias (bias due to inadequate
concealment in the allocation of
interventions prior to assignment),
subject blinding performance
bias (bias due to knowledge of
the allocated interventions by
subjects during the study), outcome
assessment blinding detection
bias (bias due to knowledge of the
allocated interventions by outcome
assessors), incomplete outcome
data attrition bias (bias due to
the amount, nature or handling
of incomplete outcome data) and
selective reporting bias (bias due
to selective outcome reporting)
(Higgins et al, 2019). The severity
of bias was rated as “low risk”

(low risk of bias for this domain),
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Databases searched for
studies:

PubMed (n = 1194)
Cochrane (n =261)

Web of Science (n = 408)
SCOPUS (n=578)

Grey literature searched for studies:

Western Libraries (n =11)

BASE academic search engine (n = 14)

ProQuest Dissertations and Theses (n = 60)

Open Access Theses and Dissertations (n = 92))
Mahidol University's Institutional Repository (n = 43)

Prince of Songkhla University Knowledge Bank (n = 49)
Chulalongkorn University Intellectual Repository (n =21)
Electronic Thesis Database (e-Theses) Chiang Mai University (n = 1)

v

Records after duplicates removed

(n=2636)
:

Titles and abstracts screened
(n=2636)

Excluded records

(n = 2535)

Studies where the full text
evaluated for study inclusion
(n=101)

Full-text excluded by reason for exclusion:

- Interventions different than the aim of this study
(n =30).

- Toothbrushing program was combined with
other treatments (n = 3).

- Outcomes were different from the aim of this
study (n = 24).

- Ages of participants were different from the aim
of this study (n=1).

- Study design was different from the aim of this
study (n = 14).

- The follow up period was different from the
aim of this study (< 1 year) (n = 1)

- Study full-text not available (n = 16).

- Study was a review article (n = 1).

- Not available in English (n = 1)

Studies included in systematic

4 studies excluded from meta-analysis
due to data not presented in a way to
use for meta-analysis

review

(n=10)

Studies included in the meta-
analysis

(n=6)

Fig 1 - PRISMA flow diagram
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PRISMA: preferred reporting items for systematic reviews

meta-analyses

and
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“high risk” (high risk of bias for
this domain) and “unclear risk”
(some concern about bias for this
domain but not meet criteria for
low or high risk of bias) (Higgins
et al, 2019).

Non-RCT studies was reviewed
for bias using the Cochrane
Risk of Bias Assessment Tool
for Non-Randomized Studies of
Interventions (ACROBAT-NRSI)
(ROBINS-I) (Sterne et al, 2016).
The biases assessed were: bias
due to confounding (the presence
of a confounding factor causing
a difference in the association
between the intervention and
outcome from its causal effect), bias
in the selection of subjects for the
study (bias where the selection of
the subject was related to both the
intervention and outcome), bias in
the classification of interventions
(bias where the intervention status
was misclassified or if the outcome
was misclassified or measured with
anerror), bias due to deviations from
intended interventions (bias due to

systematic differences between the
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intervention and control groups
which represented a deviation
from the intended intervention),
bias due to missing data (bias
due to missing subjects initially
included but not followed up), bias
in the measurement of outcomes
(bias where the outcome assessors
were aware of the intervention
status) and bias in the selection
of the reported result (bias due
to selective reporting of results
from multiple measurements of
the outcome) (Sterne et al, 2016).
The severity of bias was rated
as “low risk” (comparable to a
well-performed RCT concerning
this domain), “moderate risk”
(adequate for anon-RCT concerning
this domain but not comparable to
a well-performed RCT), “serious
risk” (has some important problems
in this domain)”, “critical risk (too
problematic to provide any useful
evidence on the effects of the
intervention for this domain)” and
“no information” (no information to
judge risk of bias for this domain)”

(Sterne et al, 2016).
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Meta-analysis

Meta-analysis was performed
using Review Manager (RevMan),
version 5.3 (The Cochrane
Collaboration, Copenhagen,
Denmark), following the Cochrane
Handbook (Deeks et al, 2019).
The outcome of the study was the
efficacy of STB to prevent caries.
This was determined by comparing
the proportions of subjects with
the event (caries) and without the
event (no caries) between the STB
subjects (intervention group) and
non-STB subject (control group).
The risk ratio (RR) was calculated
as an estimated effect size for the
outcome with a 95% confidence
interval (CI). A standard chi-
square test and I statistics were
used to assess results where there
was statistical heterogeneity.
Substantial heterogeneity was
determined when the I* value was
>50.0%, as described in the Cochrane
Handbook (Deeks et al, 2019).
When substantial heterogeneity
occurred, a random-effect model
was used. Sub-group analysis was

performed based on study variation
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by intervention, study design and

toothbrushing supervisor.

Certainty assessment of meta-analysis

evidence

The certainty of the meta-
analysis evidence was evaluated
with a GRADE assessment using
GRADEpro software (McMaster
University and Evidence Prime,
Hamilton, Ontario), including
the risk of bias (determined for
randomized trials and observational
studies), inconsistency (determined
when there was unexplained
heterogeneity in the results of the
studies), indirectness (determined
when there was a difference between
the study and the clinical question)
and imprecision (determined when
there was result imprecision due to
few patients and a wide confidence
interval) (Schiinemann et al, 2019).
Each assessment was classified as
“not serious” (did not result in a
downgrade in the certainty of the
evidence), “serious” (resulted in a
single downgrade in the certainty
of the evidence) or “very serious”
(resulted in a double downgrade

in the certainty of the evidence)
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(Schiinemann et al, 2019). The
certainty was classified into 4 levels,
“high” (high level of confidence the
true effect was close to the estimated
effect), “moderate” (moderate level
of confidence the true effect was
close to the estimated effect), “low”
(low level of confidence the true
effect was close to the estimated
effect) and “very low” (very low
level of confidence the true effect
was close to the estimated effect)”
(Schiinemann et al, 2019).

Ethical approval

This study was approved by the
Human Research Ethics Committee
of the Faculty of Dentistry, Prince
of Songkhla University (EC6503-011
on 7 March 2022).

Availability of data

Our study data are recorded in
the PSU knowledge data bank at the

following website: https://kb.psu.
ac.th/psukb/handle/2016/19092.

RESULTS

Description of interventions of the

included studies

STB using fluoridated toothpaste
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and an appropriate toothbrush on
school days was reported in 3
studies (Curnow et al, 2002; Jackson
et al, 2005; Clark, 2017). STB using
fluoridated toothpaste and oral
health education was reported
in 4 studies (Hartono et al, 2002;
Petersen et al, 2004; Al-Jundi et al,
2006; Babaei et al, 2023). STB with
dental flossing after lunch on school
days was reported in 1 study (Lai
et al, 2016). STB using a plaque
disclosing solution before and then
again after toothbrushing and any
remaining plaque removed by a
dental professional was conducted
every 2 weeks during the school
year and reported in 1 study
(Vestergaard et al, 1978). STB and
supervised hand washing were
conducted daily combined with
a single dose of albendazole for
deworming was reported in 1 study
(Ruff et al, 2023) (Table 1).

Fluoride toothpaste at a
concentration of 1,000 ppm was
reported in 2 studies (Curnow et
al, 2002; Babaei et al, 2023) and at
a concentration of 1,450 ppm was

reported in 3 studies (Jackson et al,
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2005; Clark, 2017; Ruff et al, 2023)
(Table 1).

STB by dental hygienists,
research assistants, school dentists
or the main researchers was
reported in 3 studies (Al-Jundi et
al, 2006; Lai et al, 2016; Babaei et al,
2023). Trained local mothers used
as non-professional toothbrushing
supervisors was reported in 1 study
(Curnow et al, 2002). STB by trained
school teachers was reported in
6 studies (Vestergaard et al, 1978;
Hartono et al, 2002; Petersen et al,
2004; Jackson et al, 2005; Clark,
2017; Ruff et al, 2023) (Table 1).

Description of control groups of

included studies

No STB interventions were
given to the control groups in 8
studies (Vestergaard et al, 1978;
Curnow et al, 2002; Hartono et al,
2002; Petersen et al, 2004; Jackson et
al, 2005; Lai et al, 2016; Clark, 2017;
Babaei et al, 2023) meaning subjects
in control groups carried out their
oral hygiene as previously prior to
inclusion in the study. Some oral

hygiene instructions were given

450

to control group subjects with no
supervision was conducted in one
study (Al-Jundi et al, 2006). Subjects
in the control group were instructed
about oral hygiene, a commercial
toothpaste and a toothbrush were
provided, in one study (Ruff et al,
2023) (Table 1).

Risk of bias assessment

Among 5 RCT studies, an
unclear risk of random sequence
generation for selection bias was
found in 3 studies (Curnow et al,
2002; Jackson et al, 2005; Al-Jundi
et al, 2006). A high risk or unclear
risk of allocation concealment
was detected in all 5 RCT studies
(Curnow et al, 2002; Jackson et al,
2005; Al-Jundi et al, 2006; Ruff et al,
2023; Babaei et al, 2023). Four studies
had a high risk of performance bias
in blinding subjects (Curnow et al,
2002; Jackson et al, 2005; Al-Jundi
et al, 2006; Ruff et al, 2023) (Fig 2).

Moderate to serious risk of bias
due to confounding was seen in 5
non-RCT studies (Vestergaard et al,
1978; Hartono et al, 2002; Petersen et
al, 2004; Lai et al, 2016; Clark, 2017).
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Random sequence generation (selection bias)

)
. . . . . Allocation concealment (selection bias)

Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

+ | & | @ | Blinding of outcome assessment (detection bias)

® O @ + | @ Binding of participants and personnel (performance bias)

Al-lundi et al, 2006 & | Gk

Babaei et al, 2023 | (4 + | +
Curnow et al, 2002 ? \+
Jackson et al, 2005 ? +

Ruff et al, 2023 + + \+ +

Fig 2 - Risk of bias assessment summary for RCT studies

Note: \+ refers to low risk; . refers to high risk; & refers to

unclear risk

RCT: randomized controlled trial
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A serious risk of bias in the selection
of participants was found in 3 studies
(Vestergaard et al, 1978; Hartono et
al, 2002; Clark, 2017). A serious
risk of bias in the measurement of
outcomes was found in 4 studies
(Vestergaard et al, 1978; Hartono et
al, 2002; Petersen et al, 2004; Clark,
2017). A moderate to serious risk of
bias in reporting results was found
in 3 studies (Hartono et al, 2002;
Petersen et al, 2004; Clark, 2017)
(Table 2).

Meta-analysis

The heterogeneity of the study
as determined by 1> was 79%,
indicating variability among the
studies. To reduce variability,
the prevalence of caries in the
STB and control groups were
compared using subgroup analyses
based on the type of intervention,
study design (RCT and non-
RCT) and type of toothbrushing

supervisors (professional versus

non-professional).

The first subgroup analysis was
based on the type of intervention,

(STB, STB with OHE, and STB with

452

dental flossing). Subjects in the STB
group had significantly fewer caries
than the control group (RR = 0.88;
95% CI: 0.82-0.95; p-value <0.05),
subjects in the STB with dental
flossing group also had significantly
fewer caries than subjects in the
control group (RR = 0.80; 95%
CI: 0.70-0.91; p-value <0.05) but
subjects in the STB with OHE group
did not have significantly fewer
caries than the control group (RR
= 1.03; 95% CI: 0.98-1.07; p-value
>0.05). The results of the above
3 studies (STB vs controls, STB
with OHE vs controls and STB
with flossing vs controls) were
significantly different among each

other (p-value <0.05) (Fig 3).

The second subgroup analysis
compared RCT and non-RCT
studies. Among RCT, we found
no significant difference in caries
prevalence between the intervention
and control groups (RR = 0.91;
95% CI: 0.82-1.02; p-value >0.05).
Among non-RCT, we found no
significant difference in caries
prevalence between intervention

and control groups (RR = 0.92;
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Intervention Control

Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total ~Weight IV, Random, 95% Cl Year IV, Random, 95% CI
STB

Curnow et af, 2002 51 193 65 193 6.5% 0.78[0.58, 1.07] 2002 - |
Al-Jundi et al, 2006 293 411 314 397 21.6% 0.90(0.83,0.98] 2006 -

Ruff et al, 2023 58 160 75 161 8.1% 0.78[0.60, 1.01] 2023 |

Subtotal (95% CI) 764 751 36.3% 0.88 [0.82, 0.95] ‘

Total events 402 454

Heterogeneity: Tau? = 0.00; Chi? = 1.70, df =2 (p =0.43); 2=0%

Test for overall effect: Z =3.27 (p = 0.001)

STB+OHE

Petersen et al, 2004 296 335 278 331 232% 1.05[0.99,1.12] 2004 -
Babaei et al, 2023 258 285 277 308 23.8% 1.01[0.95,1.06] 2023 -+
Subtotal (95% CI) 620 639 47.0% 1.03 [0.98, 1.07] ’

Total events 554 555

Heterogeneity: Tau?= 0.00; Chi’>= 1.15,df=1 (p = 0.28); P = 13%

Test for overall effect: Z=1.18 (p=0.24)

STB+flossing

Lai et al, 2016 85 120 106 120 16.8% 0.80[0.70,0.91] 2016 ——

Subtotal (95% CI) 120 120 16.8% 0.80 [0.70, 0.91] ’

Total events 85 106

Heterogeneity: Not applicable

Test for overall effect: Z =3.28 (p = 0.001)

Total (95% Cl) 1504 1510 100.0%  0.92[0.84, 1.01] ‘

Total events 1041 1115

Heterogeneity: Tau® =0.01; Chi’=24.23, df=5 (p =0.0002); I*= 79% ! . : ,
Test for overall effect: Z=1.78 (p =0.08) 05 07 15 2

Test for subgroup differences: Chi® =20.66. df=2 (p < 0.0001); I* =90.3%

Favors [Intervention] Favors [Control]

Fig 3 - Comparison of supervised toothbrushing type with non-supervised

toothbrushing to prevent caries among study subjects

CI: confidence interval; df: degree of freedom; IV: inverse variance; OHE:

oral health education; STB: supervised toothbrushing

95% CI: 0.71-1.21; p-value >0.05).
No significant difference was
seen between RCT and non-RCT

caries prevalence (p-value >0.05)

(Fig 4).

454

The third subgroup analysis
was by toothbrushing supervisor
versus

(professional non-

professional). We found no

significant difference in caries
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Weight 1V, Random, 95% Cl Year

Risk Ratio Risk Ratio

IV, Random, 95% Cl

Intervention Control
Study or Subgroup  Events Total Events Total
STB (RCT)
Curnow et al,2002 51 193 65 193 6.5%
Al-Jundi et al, 2006 293 411 314 397 21.6%
Ruff ef al, 2023 58 160 75 161 8.1%
Babaei et al, 2023 258 285 277 308 23.8%
Subtotal (95% Cl) 1049 1059 60.1%
Total events 660 731
Heterogeneity: Tau = 0.01; Chi?=9.55,df =3 (p = 0.02); I = 69%
Test for overall effect: Z=1.63 (p =0.10)
STB (Non-RCT)
Petersen et al, 2004 296 335 278 331 232%
Lai et al, 2016 85 120 106 120 16.8%
Subtotal (95% Cl) 455 451  39.9%
Total events 381 384

Heterogeneity: Tau® = 0.03; Chi® = 13.40,df =1 (p = 0.0003); > =93%
Test for overall effect: Z =0.58 (p =0.56)

Total (95% Cl) 1504 1510
Total events 1041 1115
Heterogeneity: Tau® = 0.01; Chi®=24.23, df =5 (p =0.0002); > =79%
Test for overall effect: Z=1.78 (p =0.08)

Test for subgroup differences: Chi®=0.01, df=1(p=0.94); I> = 0%

100.0%

092 [0.84, 1.01] "

0.78[0.58,1.07] 2002
0.90[0.83,0.98] 2006
0.78 [0.60,1.01] 2023
1.01[095,1.06] 2023
0911082, 1.02]

o]

1.05[0.99,1.12] 2004
0.80[0.70,091] 2016 —_
092 0.7, 1.21]

T U }
05 07 15 2

Favors [Intervention] ~ Favors [Control]

Fig 4 - Comparison of study type results between supervised toothbrushing and

non-supervised toothbrushing groups to prevent dental caries among

study subjects

CI: confidence interval; df: degree of freedom; IV: inverse variance; RCT:

randomized controlled trial; STB: supervised toothbrushing

prevalence between the intervention
and control groups when the STB
supervisor was a professional (RR
= 0.91; 95% CI: 0.81-1.03; p-value
>0.05) and we found no significant

difference in caries prevalence

Vol 56 No.4 July 2025

between the intervention and
control groups when the STB
supervisor was a non-professional
(RR=0.89;95% CI:0.70-1.13; p-value
>0.05).

difference in caries prevalence

We found no significant
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between the studies of type of
toothbrushing supervisor (p-value

>0.05) (Fig 5).

Although we found significant
differences in caries prevalence
by intervention type, between
intervention and control groups,
overall, we found no significant
difference between intervention
and control groups (RR =0.92; 95%
CI: 0.84-1.01 p-value >0.05).

In the 4 studies included in the
systematic review but not included
in the meta-analysis, 2 reported
supervised toothbrushing program
resulted in a significant reduction in
caries incidence (Jackson et al, 2005;
Clark, 2017) and the other 2 found
no significant difference in caries
prevalence between intervention
and control groups (Vestergaard et

al, 1978; Hartono et al, 2002).

Certainty assessment of the evidence

used in the meta-analysis

We found all the RCT studies
used for meta-analysis were at high
risk for allocation concealment

(Curnow et al, 2002; Jackson et al,

2005; Al-Jundi et al, 2006; Babaei

456

et al, 2023; Ruff et al, 2023). One
study was at high risk for blinding
outcome bias (Al-Jundi et al, 2006).
One non-RCT study used for meta-
analysis had a serious risk of
confounding bias and outcome
measurement bias (Petersen ef al,
2004). Thus, the risk of bias among
both the RCT and non-RCT was
high for certainty assessment of the
evidence. We found a low risk of
inconsistency in the RCT studies,
since we found no substantial
variations in intervention,
population or study design among
these studies. We found a high risk
of inconsistency among the non-RCT
studies due to methodological
heterogeneity. For example, one
study evaluated a program of daily
supervised flossing and brushing
over 20 weeks (Lai et al, 2016). We
found a low risk for indirectness
among both RCT and non-RCT
studies because the participants,
intervention, comparison, outcome
and study design were compatible
with the eligibility criteria. We
found a high risk for imprecision
in 2 of the 4 RCT studies because

Vol 56 No.4 July 2025
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Intervention Control Risk Ratio Risk Ratio

Study orSubgroup Events Total Events Total Weight IV,Random,95%Cl Year 1V, Random, 95% C1
Professional

Al-Jundi et al,2006 293 411 314 397 21.6%  0.90[0.83,0.98] 2006 b

Lai et al,2016 85 120 106 120 16.8%  0.80[0.70,0.91] 2016 -

Babaei ef al,2023 258 285 277 308  23.8%  1.01[0.95,1.06] 2023

Subtotal (95% CI) 816 825 62.1%  0.91]0.81,1.03]

Total events 636 697

Heterogeneity: Tau?=0.01; Chi’ =12.56,df =2 (p=0002); ’=84%
Test for overall effect: Z=1.54(p=0.12)

Non-professional

Curnow et al, 2002 510193 65 193 65% 078058, 1071 2002 —
Petersen et al, 2004 29 335 278 331 232%  105[099,1.12] 2004

Ruff et al, 2023 58160 75 161 8.1%  078[060,101] 2023

Subtotal (95% CI) 688 685  37.9% 0.890.70,1.13]

Total events 405 418

Heterogeneity: Tau? =0.03;Chi>=7.79,df =2 (p=0.02); ’=74%
Test for overall effect: Z=0.94 (p=0.35)

Total (95% ClI) 1504 1510 100.0% 0.92[0.84,1.01]

Total events 1041 1115
Heterogeneity : Tau=0.01; Chi*=24.23,df =5 (p =00002); I>=79%
Test for overall effect: Z=1.78 (p =0.08)
Test for subgroup differences: Chi>=0.02, df=1(p=0.88), 1= 0%

L

1
T T

05 07 1 15 2

Favors [Intervention] Favors [Control]

Fig 5 - Comparison of supervisors between supervised toothbrushing and non-

supervised groups to prevent dental caries among study subjects

CI: confidence interval; df: degree of freedom; IV: inverse variance

the confidence interval of these
2 studies was wide even in spite
of a relatively large sample size
(Curnow et al, 2002; Ruff et al, 2023).
We found a low risk for imprecision
among non-RCT studies since the
confidence interval of the studies
was not wide and the sample size

was adequate (Table 3).

Vol 56 No.4 July 2025

We determined the certainty
of the evidence in the RCT studies
was low and in the non-RCT was
moderate. Overall, STB was not
more effective in preventing caries
among subjects in RCT but the
certainty of the evidence was
low. STB was also not effective in

preventing caries among subjects
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in the non-RCT studies and the
certainty of this evidence was

moderate.

DISCUSSION

This systematic review and meta-
analysis assessed the effectiveness
of school-based toothbrushing (STB)
programs compared to non-STB
interventions for caries prevention
in primary school children. Overall,
we found STB was not consistently
more effective than non-STB in
reducing caries incidence in the

study population.

The meta-analysis showed no
significant advantage of STB over
non-STB interventions. This finding
aligns with earlier studies that also
reported no additional benefit of
STB, including those by Vestergaard
et al (1978), Hartono et al (2002), and
Petersen et al (2004). However,
some studies have reported STB was
more effective than non-supervised
toothbrushing to prevent caries
among school children (Curnow et
al, 2002; Jackson et al, 2005; Al-Jundi
etal,2006; Laiet al, 2016; Clark, 2017;
Ruff et al, 2023; Babaei et al, 2023).

Vol 56 No.4 July 2025

This difference highlights the
heterogeneity in study designs and
interventions across the literature.
This is variation by intervention
was seen in our study where results
significantly varied among studies
where the interventions included
STB only, STB with OHE and
STB with flossing (Hartono et al,
2002; Petersen et al, 2004; Lai et
al, 2016; Babaei et al, 2023). Our
subgroup analysis suggested STB
with supportive interventions
may be more effective in caries

prevention than STB alone.

In our study, we found no
significant differences in caries
prevalence by study design (RCT
vs non-RCT) or type of supervisor
(professional vs non-professional).
This may have been influenced by
the low high risk of imprecision
among RCT and suggests study
quality may have been a factor in
these results. It may also suggest the
type of supervisor is less important
than the type of intervention and
requires further study was well-

designed, well performed studies.
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Our study had several
limitations. Four of the 10 included
studies could not be pooled in the
meta-analysis due to differences
in outcome reporting, which could
have affected the quantitative
findings. Another limitation was
the high risk for imprecision among
half the RCT studies used in the
meta-analysis. A strength of our
review was our rigorous adherence
to PRISMA 2020 guidelines,
which enhances transparency and
reproducibility.

In summary, we found no
significant difference in caries
prevention between subjects
who had STB non-supervised
toothbrushing among study
subjects. However, the quality of
studies available was not ideal.
Other proven methods of caries
prevention, such as sealants, instead
of STB, should be considered for the
study population. Further, well
designed and performed studies
should be considered to identify
which types of interventions are
effective in preventing caries and

to determine why STB was not

460

significantly more effective than
non-supervised toothbrushing
in preventing caries in the study

population.
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