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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.

Keywords:  toothbrushing, systematic review, dental caries, child



439

SUPERVISED TOOTHBRUSHING IN PRIMARY SCHOOL CHILDREN: SYSTEMATIC REVIEW

Vol 56  No.4  July  2025

INTRODUCTION

Dental caries among children 

is a public health problem (WHO, 

2022) .   An es t imated 60-90% of 

school  children worldwide have 

d e n t a l  c a r i e s  ( O z d e m i r ,  2 0 1 4 ) .   

I n  T h a i l a n d ,  t h e  e s t i m a t e d 

prevalence of caries among children 

aged 12 years is 52.0% (Bureau of 

Dental Health, 2018).

Toothbrushing removes food 

d e p o s i t s  a n d  b a c t e r i a l  p l a q u e , 

r e d u c i n g  t h e  c h a n c e  o f  c a r i e s 

( A tt i n  a n d  H o r n e c k e r ,  2 0 0 5 ) .  

Primary school  chi ldren have a 

high prevalence of caries due to 

poor oral hygiene and inadequate 

brushing frequency (Prada, 2020; 

Archana  et al ,  2022).  Supervised 

t o o t h  b r u s h i n g  ( S T B )  i n c l u d e s 

supervising correct toothbrushing 

and should include supervis ing 

t h e  b r u s h i n g  t e c h n i q u e ,  u s i n g 

fluoridated toothpaste and brushing 

twice daily.  STB should be done by 

an adult with a knowledge about 

t h e  a b o ve  c o m p o n e n t s  o f  g o o d 

toothbrushing (Borges-Yáñez 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). 

I n  t h i s  s t u d y ,  we  a i m e d  t o 

compare the efficacy of STB with 

u n s u p e r v i s e d  t o o t h b r u s h i n g  t o 

p r e ve n t  c a r i e s  a m o n g  p r i m a r y 

school children using a systematic 

rev iew wi th  a  meta-ana lys i s  in 

order to inform efforts to prevent 

caries in the study population.

MATERIALS AND METHODS

O u r  s t u d y  f o l l o w e d  t h e 

g u i d e l i n e s  o f  t h e  C o c h r a n e 
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Handbook for Systematic Reviews 

o f  I n t e r v e n t i o n s ,  v e r s i o n  6 . 4 9 

(Higgins  et  al ,  2023).   Our study 

protocol is registered at PROSPERO 

C R D 4 2 0 2 2 3 7 6 8 8 7 .   T h e  s t u d y 

was checked with the Preferred 

Repor t ing  I tems  for  Sys temat ic 

r e v i e w s  a n d  M e t a - A n a l y s e s 

(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 

p r o f e s s i o n a l  o r  a  we l l - t r a i n e d 

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 

denta l  car ies ;  the  length  of  the 

study was at least one year; and 

the  publ i ca t ion  da te  was  1970 -

2 0 2 4 .   S t u d i e s  i n c l u d e d  c o u l d 

be  those  wi th  on ly  STB or  STB 

with oral health education (OHE) 

o r  o t h e r  s u p p o r t i ve  p r o g r a m s .   

The study type could include either 

randomized control  tr ials  (RCT) 

or a non-randomized control trial 

( n o n - R C T ) .   E x c l u d e d  s t u d i e s 

were those that did not meet the 

inclusion criteria. 

Search strategy

All studies meeting the above 

inclusion and exclusion cr i ter ia 

were searched for on the following 

sites: PubMed, Cochrane, Scopus, 

Web of  Science and Cumulat ive 

Index to Nursing and Allied Health 

Literature (CINAHL), grey literature 

f r o m  t h e  P r i n c e  o f  S o n g k h l a 

U n i v e r s i t y  k n o w l e d g e  b a n k , 

electronic thesis database (e-theses) 

f r o m  C h i a n g  M a i  U n i v e r s i t y , 

Mahidol University institutional 

r e p o s i t o r y ,  C h u l a l o n g k o r n 

University intellectual repository, 

open access theses and dissertations, 

ProQuest dissertations and theses, 

western  l ibrar ies  and the  BASE 

a c a d e m i c  s e a r c h  e n g i n e .   T h e 

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

A l l  t h e  s e a r c h  r e s u l t s  we r e 

input into EndNote X7 (Clarivate, 

Philadelphia,  PA) and duplicate 

s t u d i e s  w e r e  r e m o v e d .   T h e 

t i t l e s ,  a b s t r a c t s  a n d  k e y w o r d s 

of  the articles were screened by 

t w o  r e s e a r c h e r s  w h o  e x c l u d e d 

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 ei ther include or  exclude the 

study (Fig 1). 

Data extraction and collection

The following data were recorded 

f o r  e a c h  s t u d y  i n  a  M i c r o s o f t 

E x c e l  ( M i c r o s o f t  C o r p o r a t i o n , 

Redmond, WA) spreadsheet: author 

names, publication year,  type of 

study, study period, descriptions 

of intervention and control groups 

and outcome. 

Risk of bias assessment

R C T  s t u d i e s  we r e  r e v i e we d 

f o r  b i a s  r i s k  u s i n g  t h e  r i s k  o f 

bias tool  (RoB 2)  (Higgins  e t  a l , 

2019).  The types of bias assessed 

were: random sequence generation 

s e l e c t i o n  b i a s  ( b i a s  d u e  t o 

inadequate randomization during 

the al locat ion of  interventions) , 

al location concealment selection 

b i a s  ( b i a s  d u e  t o  i n a d e q u a t e 

concealment in the allocation of 

interventions prior to assignment), 

s u b j e c t  b l i n d i n g  p e r f o r m a n c e 

b ias  (b ias  due  to  knowledge  of 

t h e  a l l o c a t e d  i n t e r ve n t i o n s  b y 

subjects during the study), outcome 

a s s e s s m e n t  b l i n d i n g  d e t e c t i o n 

bias (bias due to knowledge of the 

allocated interventions by outcome 

assessors ) ,  incomplete  outcome 

data  attr i t ion  b ias  (b ias  due  to 

the  amount ,  nature  or  handling 

of incomplete outcome data) and 

selective reporting bias (bias due 

to  se lec t ive  outcome report ing) 

(Higgins et al, 2019).  The severity 

of  b ias  was  rated as  “ low r isk” 

(low risk of bias for this domain),  
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Fig 1 - PRISMA flow diagram

P R I S M A :  p r e f e r r e d  r e p o r t i n g  i t e m s  f o r  s y s t e m a t i c  r e v i e w s  a n d  

meta-analyses
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“high risk” (high risk of bias for 

this  domain) and “unclear r isk” 

(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 

f o r  b i a s  u s i n g  t h e  C o c h r a n e 

R i s k  o f  B i a s  A s s e s s m e n t  T o o l 

for  Non-Randomized Studies  of 

Intervent ions  (ACROBAT-NRSI) 

(ROBINS-I )  (S terne  e t  a l ,  2016) .  

T h e  b i a s e s  a s s e s s e d  we r e :  b i a s 

due to confounding (the presence 

of  a  confounding factor causing 

a  d i ff e r e n c e  i n  t h e  a s s o c i a t i o n 

b e t w e e n  t h e  i n t e r v e n t i o n  a n d 

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 

an error), bias due to deviations from 

intended interventions (bias due to 

systematic differences between the 

intervention and control  groups 

w h i c h  r e p r e s e n t e d  a  d e v i a t i o n 

from the intended intervention), 

b i a s  d u e  t o  m i s s i n g  d a t a  ( b i a s 

due to missing subjects init ial ly 

included but not followed up), bias 

in the measurement of outcomes 

(bias where the outcome assessors 

were  aware  o f  the  in tervent ion 

status)  and bias in the selection 

of  the reported result  (bias  due 

to  select ive report ing of  results 

f rom mult iple  measurements  of 

the outcome) (Sterne  et al ,  2016).  

T h e  s e ve r i t y  o f  b i a s  wa s  r a t e d 

as  “ low r i sk”  ( comparable  to  a 

well -performed RCT concerning 

t h i s  d o m a i n ) ,  “ m o d e r a t e  r i s k ” 

(adequate for a non-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 

e v i d e n c e  o n  t h e  e ff e c t s  o f  t h e 

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), 

v e r s i o n  5 . 3  ( T h e  C o c h r a n e 

C o l l a b o r a t i o n ,  C o p e n h a g e n , 

Denmark), following the Cochrane 

H a n d b o o k  ( D e e k s  e t  a l ,  2 0 1 9 ) .  

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 

i n t e r va l  ( C I ) .   A  s t a n d a r d  c h i -

square test and I2 statistics were 

used to assess results where there 

w a s  s t a t i s t i c a l  h e t e r o g e n e i t y .  

S u b s t a n t i a l  h e t e r o g e n e i t y  wa s 

determined when the I2 value was 

>50.0%, as described in the Cochrane 

H a n d b o o k  ( D e e k s  e t  a l ,  2 0 1 9 ) .  

When substant ia l  heterogenei ty 

occurred, a random-effect model 

was used.  Sub-group analysis was 

performed based on study variation 

by intervention, study design and 
toothbrushing supervisor.

Certainty assessment of meta-analysis 
evidence 

T h e  c e r t a i n t y  o f  t h e  m e t a -
analysis evidence was evaluated 
with a GRADE assessment using 
GRADEpro sof tware  (McMaster 
Universi ty  and Evidence Prime, 
H a m i l t o n ,  O n t a r i o ) ,  i n c l u d i n g 
the r isk of  bias  (determined for 
randomized trials and observational 
studies), inconsistency (determined 
w h e n  t h e r e  w a s  u n e x p l a i n e d 
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) (Schünemann 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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(Schünemann  e t  a l ,  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)” 
(Schünemann 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 

and an appropriate toothbrush on 

s c h o o l  d a y s  wa s  r e p o r t e d  i n  3 

studies (Curnow et al, 2002; Jackson 

et al, 2005; Clark, 2017).  STB using 

fluoridated toothpaste  and ora l 

h e a l t h  e d u c a t i o n  wa s  r e p o r t e d 

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 

y e a r  a n d  r e p o r t e d  i n  1  s t u d y 

(Vestergaard et al, 1978).  STB and 

superv i sed  hand  washing  were 

conducted dai ly  combined with 

a single dose of albendazole for 

deworming was reported in 1 study 

(Ruff et al, 2023) (Table 1). 

F l u o r i d e  t o o t h p a s t e  a t  a 

concentrat ion 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). 

S T B  b y  d e n t a l  h y g i e n i s t s , 

research assistants, school dentists 

o r  t h e  m a i n  r e s e a r c h e r s  w a s 

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  e t  a l ,  2005;  Clark, 

2017; Ruff et al, 2023) (Table 1). 

Description of control groups of 

included studies

N o  S T B  i n t e r ve n t i o n s  we r e 

given to the control groups in 8 

studies (Vestergaard  e t  a l ,  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 

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

A m o n g  5  R C T  s t u d i e s ,  a n 

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 

r i s k  o f  a l l o c a t i o n  c o n c e a l m e n t 

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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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



452

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

Vol 56  No.4  July  2025

A serious risk of bias in the selection 

of participants was found in 3 studies 

(Vestergaard et al, 1978; Hartono et 

a l ,  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 

a s  d e t e r m i n e d  b y  I 2 wa s  7 9 % , 

indicating variabil ity among the 

s tudies .   To  reduce  var iab i l i ty , 

t h e  p r e va l e n c e  o f  c a r i e s  i n  t h e 

S T B  a n d  c o n t r o l  g r o u p s  w e r e 

compared using subgroup analyses 

based on the type of intervention, 

s t u d y  d e s i g n  ( R C T  a n d  n o n -

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 

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 

c o n t r o l  g r o u p  ( R R  =  0 . 8 0 ;  9 5 % 

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  s tudies  (STB vs  controls ,  STB 

w i t h  O H E  v s  c o n t r o l s  a n d  S T B 

with  floss ing  vs  contro ls )  were 

significantly different among each 

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

The second subgroup analysis 

c o m p a r e d  R C T  a n d  n o n - R C T 

studies.   Among RCT, we found 

no significant difference in caries 

prevalence between the intervention 

and  contro l  groups  (RR =  0 .91 ; 

95% CI: 0.82-1.02; p-value >0.05).  

A m o n g  n o n - R C T,  we  f o u n d  n o 

s i g n i fi c a n t  d i ff e r e n c e  i n  c a r i e s 

prevalence between intervention 

and  contro l  groups  (RR =  0 .92 ; 
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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).  

N o  s i g n i fi c a n t  d i ff e r e n c e  w a s 

seen between RCT and non-RCT 

caries prevalence (p-value >0.05)  

(Fig 4). 

The third subgroup analysis 

was by toothbrushing supervisor 

( p r o f e s s i o n a l  v e r s u s  n o n -

p r o f e s s i o n a l ) .   We  f o u n d  n o 

s i g n i fi c a n t  d i ff e r e n c e  i n  c a r i e s 
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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 

d i ff e r e n c e  i n  c a r i e s  p r e va l e n c e 

b e t w e e n  t h e  i n t e r v e n t i o n  a n d 

c o n t r o l  g r o u p s  w h e n  t h e  S T B 

supervisor was a non-professional 

(RR = 0.89; 95% CI: 0.70-1.13; p-value 

>0.05) .   We found no significant 

d i ff e r e n c e  i n  c a r i e s  p r e va l e n c e 
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b e t we e n  t h e  s t u d i e s  o f  t y p e  o f 

toothbrushing supervisor (p-value 

>0.05) (Fig 5). 

Although we found significant 

differences  in  car ies  prevalence 

b y  i n t e r ve n t i o n  t y p e ,  b e t we e n 

intervention and control groups, 

overall ,  we found no significant 

difference  between intervent ion 

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 

r i sk  for  a l loca t ion  concea lment 

(Curnow et al, 2002; Jackson et al, 

2005; Al-Jundi  et al ,  2006; Babaei 

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-

a n a l y s i s  h a d  a  s e r i o u s  r i s k  o f 

c o n f o u n d i n g  b i a s  a n d  o u t c o m e 

measurement bias (Petersen et 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, 

s i n c e  we  f o u n d  n o  s u b s t a n t i a l 

v a r i a t i o n s  i n  i n t e r v e n t i o n , 

population or study design among 

these studies.  We found a high risk 

of inconsistency among the non-RCT 

s t u d i e s  d u e  t o  m e t h o d o l o g i c a l 

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 

a m o n g  b o t h  R C T  a n d  n o n - R C T 

studies because the participants, 

intervention, comparison, outcome 

and study design were compatible 

with the el igibil i ty criteria.   We 

found a high risk for imprecision 

in 2 of the 4 RCT studies because 
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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). 

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 sub jec ts  in  RCT but  the 

c e r t a i n t y  o f  t h e  e v i d e n c e  wa s 

low.  STB was also not effective in 

preventing caries among subjects 
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in the non-RCT studies  and the 

c e r t a i n t y  o f  t h i s  e v i d e n c e  wa s 

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  effect ive  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  e t  a l  (2004) .   However, 

some studies have reported STB was 

more effective than non-supervised 

toothbrushing to  prevent  car ies 

among school children (Curnow et 

al, 2002; Jackson et al, 2005; Al-Jundi 

et al, 2006; Lai et al, 2016; Clark, 2017; 

Ruff et al, 2023; Babaei et al, 2023).   

T h i s  d i ff e r e n c e  h i g h l i g h t s  t h e 

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 

S T B  o n l y ,  S T B  w i t h  O H E  a n d 

STB with flossing (Hartono  et  al , 

2002;  Petersen  e t  a l ,  2004;  Lai  et 

al ,  2016; Babaei  et al ,  2023).  Our 

subgroup analysis suggested STB 

w i t h  s u p p o r t i v e  i n t e r v e n t i o n s 

may be  more  effect ive  in  car ies 

prevention than STB alone.

I n  o u r  s t u d y ,  w e  f o u n d  n o 

s ignificant  d ifferences  in  car ies 

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  s tudy 

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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O u r  s t u d y  h a d  s e v e r a l 

limitations.  Four of the 10 included 

studies could not be pooled in the 

meta-analysis due to differences 

in outcome reporting, which could 

h a v e  a ff e c t e d  t h e  q u a n t i t a t i v e 

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 

t o  P R I S M A  2 0 2 0  g u i d e l i n e s , 

which enhances transparency and 

reproducibility.

I n  s u m m a r y ,  w e  f o u n d  n o 

s i g n i fi c a n t  d i ff e r e n c e  i n  c a r i e s 

p r e v e n t i o n  b e t w e e n  s u b j e c t s 

w h o  h a d  S T B  n o n - s u p e r v i s e d 

t o o t h b r u s h i n g  a m o n g  s t u d y 

subjects.  However, the quality of 

s tudies  avai lable  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  de termine  why  STB  was  not 

significantly more effective than 

n o n - s u p e r v i s e d  t o o t h b r u s h i n g 

in preventing caries in the study 

population.
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