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A B S T R A C T

Background

Dental caries is one of the most common chronic diseases of childhood and is associated with adverse health and economic consequences
for infants and their families. Socioeconomically disadvantaged children have a higher risk of early childhood caries (ECC).

Objectives

To assess the effects of interventions with pregnant women, new mothers or other primary caregivers of infants in the first year of life, for
preventing ECC (from birth to six years of age).

Search methods

Cochrane Oral Health's Information Specialist searched the following databases: Cochrane Oral Health's Trials Register (to 14 January
2019), Cochrane Pregnancy and Childbirth Group's Trials Register (to 22 January 2019), Cochrane Central Register of Controlled Trials
(CENTRAL) (Cochrane Register of Studies, to 14 January 2019), MEDLINE Ovid (1946 to 14 January 2019), Embase Ovid (1980 to 14 January
2019) and CINAHL EBSCO (1937 to 14 January 2019). The US National Institutes of Health Trials Registry (ClinicalTrials.gov) and World
Health Organization International Clinical Trials Registry Platform were searched for ongoing trials. No restrictions were placed on lan-
guage or publication status.

Selection criteria

Randomised controlled trials (RCTs) comparing one or more interventions with pregnant women, mothers, or other caregivers of infants
in the first year of life (intervention types included clinical, oral health education/promotion such as hygiene education, breastfeeding and
other dietary advice, and policy or health service), versus standard care or placebo or another intervention. For inclusion, trials had to
report at least one caries outcome.
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Data collection and analysis

Two review authors independently assessed trial eligibility, extracted data, assessed risk of bias, and assessed certainty of evidence using
the GRADE approach.

Main results

We included 17 RCTs (4 cluster-randomised), involving 23,732 caregivers (mainly mothers) and their children. Eleven RCTs assessed four
oral health education/promotion interventions against standard care: child diet advice, child diet and feeding practice advice, breastfeed-
ing promotion and support, and oral hygiene with child diet and feeding practice advice. Six trials assessed clinical interventions in moth-
er's dentition, four trials chlorhexidine (CHX, a commonly prescribed antiseptic agent) or iodine-NaF application and prophylaxis versus
placebo, and two trials xylitol against CHX or CHX + xylitol. At most, three trials (maximum of 1148 children and 130 mothers) contributed
data to any comparison. For many trials, risk of bias was judged unclear due to lack of methodological details reported, and there was high
risk of attrition bias in some trials. None of the included trials indicated receiving funding that is likely to have influenced their results. The
trials were performed in high-, middle- and low-income countries. In nine trials, participants were socioeconomically disadvantaged.

For child diet and feeding practice advice versus standard care, we observed a probable 15 per cent reduced risk of caries presence in
primary teeth with the intervention (RR 0.85, 95% CI 0.75 to 0.97; 3 trials; 782 participants; moderate-certainty evidence), and there may
be a lower mean dmfs (decayed, missing, filled primary surfaces) score (MD -0.29, 95% CI -0.58 to 0; 2 trials; 757 participants; low-certainty
evidence); however, we are uncertain regarding the difference between the groups in mean dmB (decayed, missing, filled teeth) score (MD
-0.90, 95% CI -1.85 to 0.05; 1 trial; 340 participants; very low-certainty evidence).

For breastfeeding promotion and support versus standard care, we observed that there may be little or no difference between groups in
the risk of caries presence in primary teeth (RR 0.96, 95% CI 0.89 to 1.03; 2 trials; 1148 participants; low-certainty evidence), or mean dmB
score (MD -0.12, 95% CI -0.59 to 0.36; 2 trials; 652 participants; low-certainty evidence). Dmfs was not reported for this comparison.

We are uncertain whether child diet advice only compared with standard care reduces risk of caries presence in primary teeth (RR 1.08,
95% CI 0.34 to 3.37; 1 trial; 148 participants; very low-certainty evidence). Dmfs and dmB were not reported for this comparison.

For oral hygiene, child diet and feeding practice advice versus standard care, we observed little or no reduced risk of caries presence
in primary teeth (RR 0.91, 95% CI 0.75 to 1.10; 2 trials; 365 participants; low-certainty evidence), and are uncertain regarding difference
between the groups in mean dmfs score (MD -0.99, 95% CI -2.45 to 0.47; 1 trial; 187 participants; very low-certainty evidence) and dmB
score (MD -0.30, 95% CI -0.96 to 0.36; 1 trial; 187 participants; very low-certainty evidence).

We observed there may be little or no difference in risk of caries presence in primary teeth between antimicrobial and placebo treatment in
mother's dentition (RR 0.97, 95% CI 0.80 to 1.19; 3 trials; 479 participants; very low-certainty evidence). No trials assessing this comparison
reported dmfs or dmB.

For xylitol compared with CHX antimicrobial treatment, we observed there may be a lower mean dmB score with xylitol (MD -2.39; 95%
CI -4.10 to -0.68; 1 trial, 113 participants; low-certainty evidence); however, we are uncertain regarding the difference between groups in
caries presence in primary teeth (RR 0.62, 95% CI 0.27 to 1.39; 1 trial, 96 participants; very low-certainty evidence). Neither trial evaluating
this comparison reported dmfs.

No trials assessed a health policy or service intervention.

Authors' conclusions

Moderate-certainty evidence suggests that providing advice on diet and feeding to pregnant women, mothers or other caregivers with
children up to the age of one year probably leads to a slightly reduced risk of early childhood caries (ECC). The remaining evidence is low to
very low certainty and is insufficient for determining which, if any, other interventions types and features may be effective for preventing
ECC.

Large, high-quality RCTs of oral health education/promotion, clinical, and policy and service access interventions, are warranted to deter-
mine effects and relative effects of different interventions and inform practice. We have identified 12 studies currently in progress. Those
designing future studies should describe the intervention components, setting and participants, consider if and how effects are modified
by intervention features and participant characteristics, and adopt a consistent approach to measuring and reporting ECC.

P L A I N   L A N G U A G E   S U M M A R Y

Interventions with pregnant women, new mothers and other primary caregivers for preventing tooth decay in young children

Question

Does providing pregnant women, new mothers and other primary caregivers of children in the first year of life with preventive dental care
(other than fluorides) and information about healthy child diet and feeding practices prevent tooth decay in their children?
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Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

2



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Background

Tooth decay in young children (early childhood caries or ECC) is very common, affecting billions of children worldwide, particularly poor
children. Early childhood caries can have long-lasting negative effects on health and it costs a lot to treat. It is well known that sugar and
dental plaque (bacteria in the mouth) cause tooth decay. The attitudes, beliefs, and habits of pregnant women, mothers and other primary
caregivers, influence the dental health of their children.

Study characteristics

We searched for evidence available up to 14 January 2019. We found 17 randomised controlled trials, which is the type of research that
provides the most reliable results. The trials involved 23,732 caregivers (mainly mothers) and their children. The trials took place in a mix
of high-, middle-, and low-income countries. Participants were from low-income communities in nine trials.

Eleven of the included trials evaluated oral health education and promotion interventions compared to usual care. We divided these into
four subcategories: breastfeeding support (two trials), child diet advice only (one trial), child diet and feeding advice (three trials), or child
diet and feeding advice combined with advice on keeping teeth clean (five trials).

Preventive dental care aimed at reducing bacteria in the mother’s mouth was evaluated in six trials: four compared putting a special
varnish on the teeth compared with a 'placebo' (an inactive treatment that looked the same as the varnish), and two compared the use
of chewing gum containing xylitol versus a chlorhexidine dental gel.

None of the included trials assessed programmes aimed at improving access to preventive dental services.

Main results

We found some evidence that children whose mothers (or other caregivers) received advice on healthy diet and feeding practice for infants
and children were less likely to have tooth decay up to the age of six than those whose caregivers received the usual care.

The other oral health education interventions (breastfeeding support; advice about best child diet; advice about child diet, feeding and
teeth cleaning) did not show that these interventions reduced the risk of tooth decay in young children compared with usual care. However,
the findings of these studies were so uncertain that we cannot conclude these interventions do not work.

We found mixed evidence about treatments to reduce bacteria in mothers' mouths and cannot reach firm conclusions about whether or
not these could potentially prevent early childhood caries.

None of the included trials indicated receiving funding that is likely to have influenced their results.

Authors' conclusions

Providing advice on diet and feeding to pregnant women, mothers or other caregivers with children up to the age of one year probably
leads to a slightly reduced risk of tooth decay in their children during their early years. We need more high quality studies that have a
large number of participants in order to find out if there are other interventions with caregivers that can help reduce early childhood tooth
decay, and which features of interventions make them effective. We are aware of 12 studies currently in progress.
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Summary of findings for the main comparison.   Summary of findings - diet and feeding practice advice versus standard care

Diet and feeding practice advice for infants and young children compared with standard care for preventing caries in young children

Population: for interventions, pregnant women and mothers or other caregivers of infants in the first year of life; for outcomes, children up to 6 years of age

Settings: Brazil (2 RCTs), United Kingdom (1 RCT)

Intervention: advice about a healthy diet (including breastfeeding promotion and sugar avoidance) and feeding practices (e.g. relating to use of bottle feeding and sleep),
for infants and young children

Comparison: standard care

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Standard care Diet and feeding practice advice

Relative ef-
fect
(95% CI)

Number of
participants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Caries presence in
primary teeth

(children 0 to 6 yrs)

511 per 1000 440 per 1000
(383 to 501)

RR 0.85 (0.75
to 0.97)

782 partici-
pants
(3 studies)

⊕⊕⊕⊝

moderate 1
 

dmfs index score

(range 0 to 80, chil-
dren 0 to 6 yrs)

The mean dmfs index
score in the standard
care group ranged from
0.63 to 3.6

The mean dmfs index score in the
intervention group was 0.29 lower
(0.58 lower to equal)

  757 partici-
pants
(2 studies)

⊕⊕⊝⊝

low 2
The dmfs index expresses
the total number of decayed
missing or filled surfaces in
primary dentition (five per
posterior tooth and four per
anterior tooth) as a score
(range 0-80 surfaces, lower
is better)

dmB index score

(range 0-20, children
assessed at 4 yrs)

The mean dmB index
score in the standard
care group was 4.15

The mean dmB index score in the
intervention group was 0.90 lower
(1.85 lower to 0.05 higher)

  340 partici-
pants
(1 study)

⊕⊝⊝⊝

very low 3
The dmB index expresses
the total number of teeth af-
fected by tooth decay (miss-
ing or filled) in the primary
dentition as a score (range
0-20, lower is better)

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
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CI: confidence interval; dmfs: decayed, missing and filled surfaces (in primary teeth of children); dmB: decayed, missing and filled teeth (primary, of children); RR: risk ra-
tio; yrs: years

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

1 ROB (-1): downgraded for unclear implications for risk of bias associated with high attrition in trials (not downgraded for lack of blinding of participants and personnel, which
is a feature of all three included trials, as due to the objective outcome this is unlikely to have introduced bias)
2 ROB (-1): downgraded for unclear implications for risk of bias associated with high attrition (not downgraded for lack of blinding due to objective outcome); imprecision (-1):
downgraded for confidence interval passing through line of no effect, signalling uncertainly about direction of intervention effect
3 ROB (-1): downgraded for unclear implications for risk of bias associated with high attrition (not downgraded for lack of blinding due to objective outcome); imprecision (-2):
downgraded for confidence interval passing through line of no effect, and only 1 study with few participants
 
 

Summary of findings 2.   Summary of findings - breastfeeding promotion and support versus standard care

Breastfeeding promotion and support compared with standard care for preventing caries in young children

Population: for interventions, pregnant and lactating women; for outcomes, young children up to 6 years of age

Settings: Belarus (1 RCT), Uganda (1 RCT)

Intervention: breastfeeding promotion and support (e.g. individual tailored home-based peer counselling focused on providing information about the importance of
breastfeeding and offering advice and support for healthy breastfeeding)

Comparison: standard care

Illustrative comparative risks (95% CI)

Assumed risk Corresponding risk

Outcomes

Standard care Breastfeeding promotion
and support

Relative ef-
fect
(95% CI)

Number of
participants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Caries presence in pri-
mary teeth

(children 0 to 6 yrs)

689 per 1000 661 per 1000

(613 to 709)

RR 0.96 (0.89
to 1.03)

1148
(2 studies)

⊕⊕⊝⊝

low 1
 

dmfs index score

(range 0 to 80)

Not assessed The dmfs index expresses the to-
tal number of decayed missing or
filled surfaces in primary denti-
tion (five per posterior tooth and
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(children 0 to 6 yrs) four per anterior tooth) as a score
(range 0 to 80 surfaces, lower is
better)

dmB index score

(range 0 to 20)

(children 0 to 6 yrs)

The mean dmB in-
dex score in the
standard care
group ranged from
1.7 to 4.2

The mean dmB index score
in the intervention group was
0.12 lower (0.59 lower to 0.36
higher)

  652
(2 studies)

⊕⊕⊝⊝

low 1
The dmB index expresses the total
number of teeth affected by tooth
decay (missing or filled) in the pri-
mary dentition as a score (range 0
to 20, lower is better)

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; dmfs: decayed, missing and filled surfaces of primary teeth; dmB: decayed, missing and filled primary teeth; RR: risk ratio;yrs: years

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

1 ROB (-1): downgraded for one of the two included trials at unclear risk of selection and detection bias, and with some attrition (this trial with 21% weight only in meta-analysis)
(not downgraded for lack of blinding of participants and personnel due to objective outcome); imprecision (-1): downgraded for wide confidence interval passing through line
of no effect
 
 

Summary of findings 3.   Summary of findings - dietary advice versus standard care

Dieatary advice for infants and young children compared with standard care for preventing caries in young children

Population: for interventions, pregnant women and mothers or other caregivers of infants in the first year of life; for outcomes, children up to 6 years of age

Setting: Finland (1 RCT)

Intervention: advice about how to achieve a healthy diet for their infants (tailored advice focused on ensuring a diet low in saturated fat and cholesterol intake)

Comparison: standard care

Illustrative comparative
risks* (95% CI)

Assumed risk Correspond-
ing risk

Outcomes

Standard
care

Dietary ad-
vice

Relative ef-
fect
(95% CI)

Number of
participants
(studies)

Certainty of
the evidence
(GRADE)

Comments
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Caries presence in primary
teeth

(children 0 to 6 yrs)

71 per 1000 77 per 1000
(25 to 241)

RR 1.08 (0.34
to 3.37)

148
(1 RCT)

⊕⊝⊝⊝

very low 1
 

dmfs index score

(range 0 to 80)

(children 0 to 6 yrs)

Not assessed The dmfs index expresses the total number of de-
cayed missing or filled surfaces in primary denti-
tion (five per posterior tooth and four per anteri-
or tooth) as a score (range 0-80 surfaces, lower is
better)

dmB index score

(range 0 to 20)

(children 0 to 6 yrs)

Not assessed The dmB index expresses the total number of
teeth affected by tooth decay (missing or filled)
in the primary dentition as a score (range 0 to 20,
lower is better)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: confidence interval; dmfs: decayed, missing and filled surfaces (in primary teeth of children); dmB: decayed, missing and filled teeth (primary, of children); NA: not ap-
plicable; RR: risk ratio; yrs: years

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

1 ROB (-1): downgraded for risk of selection bias, and possible bias due to attrition (not downgraded for lack of blinding of participants and personnel due to objective outcome);
imprecision (-2): downgraded for wide confidence interval passing through line of no effect
 
 

Summary of findings 4.   Summary of findings - oral hygiene education combined with diet and feeding practice advice versus standard care

Oral hygiene education combined with diet and feeding practice advice for infants and young children compared with standard care for preventing caries in young
children

Population: for interventions, pregnant women and mothers or other caregivers of infants in the first year of life; for outcomes, children up to 6 years of age

Settings: Australia (1 RCT), Canada (Cree communities, 1 RCT)

Intervention: package of oral health education and promotion measures including oral hygiene advice for pregnant women, mothers infants and young children, and di-
etary and feeding practice advice focused on infants and young children
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Comparison: standard care

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Standard care Oral hygiene, dietary and feeding
advice

Relative ef-
fect
(95% CI)

Number of
participants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Caries presence in
primary teeth

(children 0 to 6 yrs)

537 per 1000 489 per 1000

(403 to 591)

RR 0.91 (0.75
to 1.10)

365
(2 studies)

⊕⊕⊝⊝

low 1
 

dmfs index score

(range 0 to 80)

(children assessed at 6
yrs)

The mean dmfs index
score in the standard
care group was 2.45

The mean dmfs index score in the in-
tervention group was 0.99 lower (2.45
lower to 0.47 higher)

  187

(1 study)

⊕⊝⊝⊝

very low 2
The dmfs index express-
es the total number of
decayed missing or filled
surfaces in primary den-
tition (five per posteri-
or tooth and four per an-
terior tooth) as a score
(range 0 to 80 surfaces,
lower is better)

dmB index score

(range 0 to 20)

(children assessed at 6
yrs)

The mean dmB index
score in the standard
care group was 1.29

The mean dmB index score in the in-
tervention group was 0.30 lower (0.96
lower to 0.36 higher)

  187

(1 study)

⊕⊝⊝⊝

very low 2
The dmB index express-
es the total number of
decayed, missing or
filled primary teeth as
a score (range 0 to 20
teeth, lower is better)

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval;; dmfs: decayed, missing and filled surfaces (in primary teeth of children); dmB: decayed, missing and filled teeth (primary, of children); RR: risk ra-
tio; yrs: years

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

1 ROB (-1): downgraded for unclear risk of selection bias and unclear implications associated with loss of data. Imprecision (-1): downgraded for confidence interval passing
through line of no effect (signals uncertainty about direction of the intervention effect)
2 ROB (-1): downgraded for unclear risk of selection bias, and uncertain risk of bias implications associated with attrition (not downgraded for lack of blinding due to objective
outcome); Imprecision (-2): downgraded for line passing through line of no effect and only one study in analysis
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Summary of findings 5.   Summary of findings - antimicrobial treatment versus placebo

Antimicrobial treatment in pregnant women or new mothers compared with placebo for preventing caries in young children

Population: for interventions, pregnant women and mothers of infants in the first year of life; for outcomes, children up to 6 years of age for outcome

Settings: Brazil (1 RCT), USA (2 RCTs, one conducted in four American Indian communities in Oregon)

Intervention: prophylaxis (teeth cleaning) and CHX or iodine-NaF solution application in dentition of women

Comparison: placebo

Illustrative comparative risks* (95%
CI)

Assumed risk Corresponding risk

Outcomes

Placebo
treatment

CHX or iodine-NaF
solution and pro-
phylaxis treatment

Relative ef-
fect
(95% CI)

Number of
participants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Caries presence in primary
teeth

(children 0 to 6 yrs)

436 per 1000 423 per 1000

(349 to 519)

RR 0.97 (0.80
to 1.19)

479 partici-
pants

(3 studies)

⊕⊝⊝⊝

very low 1
 

dmfs index score

(range 0 to 80)

(children 0 to 6 yrs)

Not assessed The dmfs index expresses the total num-
ber of decayed missing or filled surfaces in
primary dentition (five per posterior tooth
and four per anterior tooth) as a score
(range 0 to 80 surfaces, lower is better)

dmB index score

(range 0 to 20)

(children assessed at 6 yrs)

Not assessed The dmB index expresses the total num-
ber of decayed, missing or filled primary
teeth as a score (lower is better)

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CHX: chlorhexidine; CI: confidence interval; RR: risk ratio; yrs: years

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
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0

Very low certainty: we are very uncertain about the estimate.

1 ROB (-1): downgraded for all three trials being at unclear risk of selection bias (not certain if random sequence generated and used to assign participants to groups) and attrition
bias (loss of data) (not downgraded for lack of blinding due to objective outcome); inconsistency (-1): downgraded for analysis indicating variation between the three included

trials in the effect estimate (I2 = 52%); imprecision (-1): downgraded for wide confidence intervention and confidence interval passing through the line of no effect (signalling
uncertainty about the size and direction of intervention effect)
 
 

Summary of findings 6.   Summary of findings - xylitol chewing gum versus chlorhexidine (CHX) varnish or xylitol and CHX gum

Xylitol compared with CHX or CHX combined with xylitol antimicrobial treatment for preventing caries in children

Population: for interventions, pregnant women and mothers of infants in the first year of life for the intervention; for outcomes, children up to 6 years of age

Settings: Finland (1 RCT), Sweden (1 RCT)

Intervention: consumption of xylitol chewing gum by women

Comparison: consumption of CHX/xylitol gum by women or CHX varnish applied to women's dentition

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

CHX gum or var-
nish

Xylitol gum

Relative ef-
fect
(95% CI)

Number of
participants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Caries presence in pri-
mary teeth

(children assessed at 4
yrs)

250 per 1000 155 per 1000

(68 to 348)

RR 0.62 (0.27
to 1.39)

96 partici-
pants

(1 study)

⊕⊝⊝⊝

very low 1
 

dmfs index score

(range 0 to 80)

(children 0 to 6 yrs)

Not assessed The dmfs index expresses the total num-
ber of decayed missing or filled surfaces
in primary dentition (five per posterior
tooth and four per anterior tooth) as a
score (range 0-80 surfaces, lower is bet-
ter)

dmB index score

(range 0 to 20)

The mean dmB
index score in the
xylitol group was
3.22

The mean dmB index
score in the intervention
group was 2.39 lower
(4.10 to 0.68 lower)

  113 partici-
pants
(1 study)

⊕⊝⊝⊝

low 2
The dmB index expresses the total num-
ber of teeth affected by tooth decay
(missing or filled) in the primary denti-
tion as a score (range 0 to 20, lower is
better)
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1

(children assessed at 5
yrs)

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; defs: decayed, extracted and filled surfaces; dmB: decayed, missing and filled teeth (primary, of children); RR: risk ratio; yrs: years

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

1 ROB (-1): downgraded for unclear risk of selection and attrition bias (not downgraded for lack of blinding of participants and personal as objective outcome); Imprecision (-2):
wide confidence interval passing through line of no effect (uncertainly about direction and magnitude of intervention effect), and only one study
2 ROB (-1): downgraded for unclear risk of selection bias (uncertain whether participants randomly assigned to groups), and attrition bias (not downgraded for inability to blind
participants or personnel as objective outcome); Imprecision (-1): downgraded for moderately wide confidence interval and only one study
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B A C K G R O U N D

Description of the condition

Dental caries is one of the most common chronic diseases of child-
hood, affecting between 30% to 50% of children in high-income
countries (AIHW 2016; Alsharif 2016; Dye 2015; Pitts 2015) and up to
90% in low- and middle-income countries (Ayele 2013; Peltzer 2015)
and other vulnerable populations (Calvasina 2015; Smith 2015). If
leB untreated, caries can cause pain, infection and sepsis (Nuttall
2006; Pine 2006; Tickle 2008). Severely affected children often re-
quire medical care including hospitalisation, systemic antibiotics,
removal of teeth and general anaesthesia, all of which are asso-
ciated with significant psychosocial and economic burdens to the
child, their family and the community (Casamassimo 2009; Gilchrist
2015). At a population level, untreated caries in children is associ-
ated with poor growth outcomes (Alkarimi 2014), nutritional defi-
ciencies (Schroth 2013; Schroth 2014), behavioural and sleep prob-
lems (Edelstein 2006), and compromised quality of life, school at-
tendance and educational outcomes (Blumenshine 2008; Filstrup
2003; Moure-Leite 2011). It is also recognised that caries in the pri-
mary dentition (arrangement of the baby teeth) is one of the main
risk factors for caries in the permanent dentition (Colak 2013; Llena
2018; Peretz 2003). Therefore, preventing the development of den-
tal caries in children is fundamental to improving long-term oral
and general health and well-being.

The role of cariogenic (causing tooth decay) bacteria and fer-
mentable carbohydrates (sugars) in the aetiology (causes) of caries
is well recognised (Selwitz 2007; TinanoJ 2000). However, this un-
derstanding belies the fact that caries experience is a complex in-
terplay between genetic, environmental and behavioural factors in
which the traditional biological model is superimposed by child,
family and community factors (Fisher-Owens 2007). In very young
children specifically, the influence of the attitudes, beliefs and
practices of primary caregivers, generally mothers, is fundamental.
Infants of mothers with dental caries are at increased risk of devel-
oping caries themselves (Harris 2004; Reisine 2008). Interventions
targeted at mothers both during pregnancy and in the first year af-
ter birth have the potential to prevent the initiation and progres-
sion of caries in young children, and hence reduce the burden of
this disease across the life-course (Kohler 2012).

Description of the intervention

We assessed interventions intended to prevent tooth decay in
young children (from birth to six years), provided to women during
pregnancy or to new mothers and other primary caregivers of in-
fants under 12 months. Interventions in the early days of a child's
life to prevent early childhood caries (ECC), are underpinned by
three mechanisms: optimising exposure of the infants to fluoride
(through mother or other caregiver encouraging early exposure of
their infant to fluoridated water and initiating use of age-appropri-
ate fluoride toothpaste); reducing the infant intra-oral cariogenic
bacterial load; and adopting dental health-promoting practices in-
cluding dietary changes, oral hygiene and routine use of dental ser-
vices.

The approaches adopted can be divided into three broad cate-
gories.

1. Clinical interventions in pregnant women and new mothers of
young infants (e.g. antimicrobial varnish applied to mothers'

dentition, maternal use of chewing gums containing antimicro-
bial agents).

2. Oral health education/promotion targeted at pregnant women,
new mothers or other caregivers of young infants (e.g. education
on oral hygiene, which may include provision of equipment and
demonstration of how to brush the teeth of young infants and
children, dietary counselling focused on breastfeeding educa-
tion and support, advice about a healthy diet and feeding prac-
tices for infants and young children).

3. Health service and policy interventions designed to modify ac-
cess to oral health information and/or health services for preg-
nant women, new mothers or other caregivers, and their infants.

This review does not include fluoride supplementation, or clini-
cal restorative and surgical treatment, which are evaluated in oth-
er Cochrane reviews (Takahashi 2015 and Iheozor-Ejiofor 2017, re-
spectively). Interventions that involve clinical treatment (including
application of fluoride) to the infants themselves are also not in-
cluded in this review.

How the intervention might work

1. Oral health education/promotion

Maternal oral health literacy, attitudes and behaviours are associat-
ed with infant caries risk (Divaris 2011; Finlayson 2007; Vann 2010).
In traditional health education models, it is hypothesised that pro-
viding oral hygiene and/or dietary advice to mothers will improve
oral health outcomes of children by changing behaviour (dietary
choices and oral health hygiene practices), and interest in engaging
with dental services (Yost 2008). This is based on the assumption
that the mother is the primary carer and therefore she influences
common risk factors through lifestyle changes within the family.
For example, given the key role that sugar plays in the development
of caries (Giacaman 2018), such oral health education interventions
may aim to reduce sugar intake. Similarly, mothers improving their
own oral hygiene practices may reduce caries in their offspring both
by reducing maternal bacterial load and by modelling behaviour.
Giving mothers information and/or providing them with free or low
cost fluoridated toothpaste may optimise the exposure of their in-
fant to fluoride, which is strongly associated with reduced caries
risk (Davies 2003).

While there is significant evidence of the association between
breastfeeding and general health, association with reducing dental
caries is less clear (Peres 2018). A systematic review (Tham 2015)
concluded breastfeeding to 12 months was associated with re-
duced dental caries, although some studies (Chaffee 2014; Feldens
2010; Yonezu 2006) found increased caries and the trend seemed
to change with breastfeeding after 12 months. It has been hypoth-
esized that any potential protective effect of breastfeeding is asso-
ciated with the reduced sugar consumption and delayed use of the
bottle (and consequently the substrate contained therein) among
children who are breastfed (Peres 2018).

Education is a necessary but not a sufficient component of inter-
ventions that aim to change health behaviour, and the broader
determinants of oral health should be addressed (Albino 2016).
To ensure exposure, acceptability and effectiveness, consideration
needs to be given to the timing, environment and format of health
education and promotion interventions.

Interventions with pregnant women, new mothers and other primary caregivers for preventing early childhood caries (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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2. Clinical interventions

Colonisation of the oral cavity by cariogenic bacteria can occur
even before teeth erupt in infants of mothers/other primary care-
givers who themselves have poor oral health (dental caries, gingivi-
tis (a common and mild form of gum disease that causes irritation,
redness and swelling of the gingiva, the part of the gum around the
base of the teeth) and periodontal disease (infections of the struc-
tures around the teeth, which include the gums, periodontal liga-
ment and alveolar bone), and high counts of cariogenic bacteria
(Teanpaisan 2007; Wan 2003). It is hypothesised that suppression
of cariogenic oral flora in pregnant women and/or new mothers
will inhibit such colonisation in their offspring and delay or prevent
caries development. Strategies for reducing the oral microbial load
in mothers/caregivers might include professional chemomechani-
cal oral debridement (removal of damaged tissue or foreign objects
from a wound) measures and/or topical or systemic antimicrobial
agents.

Compromised maternal health, and in particular maternal vita-
min D deficiency during pregnancy, predisposes children to de-
velopmental dental defects, specifically hypomineralised enam-
el (Schroth 2014). Teeth affected by hypomineralised enamel are
more susceptible to colonisation by cariogenic bacteria and are of-
ten hypersensitive, making adequate oral hygiene difficult, hence
increasing the risk of the child developing ECC (Hong 2009; Pascoe
1994; Schroth 2014). It is hypothesised that vitamin D supplemen-
tation of mothers during pregnancy will optimise dental develop-
ment in their offspring and reduce the risk of caries development
(Gyll 2018).

3. Access to services and/or policy

Inadequate access to preventive oral healthcare during pregnan-
cy and in early childhood is associated with poor infant oral health
outcomes (Yost 2008). Access to services is complex, and improv-
ing approachability, acceptability, availability, affordability and
appropriateness promotes ongoing engagement with dental care
(Levesque 2013). Public health policies optimising provision of ac-
cess to culturally-appropriate coordinated services for vulnerable
populations of women of childbearing age may promote positive
oral health outcomes during and in the first few years after preg-
nancy (Riggs 2016). It can be hypothesised that interventions such
as models of interdisciplinary shared care, public-private partner-
ships and community-based collaborations promoting oral health
and access to coordinated care will increase routine engagement
with preventive dental health services, leading to improvements in
maternal and child oral health.

Why it is important to do this review

Cochrane Oral Health undertook an extensive prioritisation exer-
cise in 2014 to identify a core portfolio of titles that were the most
clinically important ones to maintain on the Cochrane Library (Wor-
thington 2015). This review was one of those identified as a priority
by the dental public health expert panel (Cochrane Oral Health pri-
ority review portfolio).

There is evidence of a global increase in the prevalence of den-
tal caries, particularly in young children (Alsharif 2016; Bagrami-
an 2009). This is associated with substantial morbidity and cost to
the individual, the family and society (Casamassimo 2009; Kasse-
baum 2017). Individuals from low socioeconomic, migrant, refugee
and indigenous backgrounds, and those with special healthcare

needs are disproportionately disadvantaged in this regard (Calvasi-
na 2015; Riggs 2017a; Slack-Smith 2011). Despite caries being con-
sidered almost entirely preventable, traditional approaches to pre-
vention, based largely on individual responsibility, have been most-
ly unsuccessful in reducing the burden associated with this disease
at a population level (Cohen 2017). While the influence of the pri-
mary caregiver (mainly mothers), given their own general and oral
health and health literacy, on the oral health outcomes of their chil-
dren is widely accepted (Saied-Moallemi 2008), the effectiveness of
interventions targeted at pregnant women and new mothers, for
improving infant and young child oral health, is not.

This review will:

1. provide evidence of the effectiveness of interventions target-
ed at pregnant women and/or new mothers and other primary
caregivers of infants in the first year of life in reducing dental
caries in their children;

2. improve understanding of the mechanisms by which infant oral
health may be influenced by mothers and other primary care-
givers;

3. inform clinical and public health strategies to reduce the burden
of dental caries in very young children.

O B J E C T I V E S

To assess the effects of interventions targeted at pregnant women,
new mothers or other primary caregivers of infants in the first year
of life, for preventing ECC (from birth to six years of age). Specif-
ically, the intervention types include: 1) clinical interventions, 2)
oral health education/promotion (such as infant and young child
dietary advice (including relating to breastfeeding), child feeding
practice advice, and oral hygiene advice for mothers and/or young
children), and 3) policy and access to services.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomised controlled trials (RCTs) and cluster-RCTs were el-
igible for inclusion, whether published or unpublished. Abstracts
were considered for inclusion.

Types of participants

Pregnant women and new mothers of young infants (up to 12
months) were the main participants in this review. Studies in which
the intervention was provided to new mothers and other primary
caregivers (e.g. fathers, grandmothers) of children in their first year
of life were also considered. Studies involving new mothers or oth-
er primary caregivers of young children were only eligible if all the
infants of randomised caregivers were younger than 12 months at
baseline (i.e. just prior to when the intervention started).

For maternal outcomes, women of all ages were considered. For
child outcomes, infants and children up to and including six years
were eligible. There were no restrictions on maternal or child eth-
nicity, language spoken, gestation period, maternal or infant med-
ical history or geographical location.
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Types of interventions

• Interventions with pregnant women, new mothers or other pri-
mary caregivers of infants in the first year of life, for prevent-
ing early childhood caries (ECC), including: 1) clinical treatments
(e.g. application of antimicrobial agents), 2) oral health educa-
tion and/or promotion, such as support for breastfeeding, di-
etary advice for infants and young children or oral hygiene edu-
cation), and 3) health service and policy interventions designed
to modify access to oral health information or services.

• Comparison conditions:
* placebo,

* standard care, or

* another intervention with pregnant women, new mothers or
other primary caregivers of infants in the first year of life, for
preventing ECC.

We considered the included interventions as standalone or com-
bined interventions.

Fluoride supplementation interventions in mothers are evaluated
in another Cochrane review (Takahashi 2015; Takahashi 2017). We
excluded interventions that involved clinical treatment (including
application of fluoride) to the infants themselves.

Types of outcome measures

Primary outcomes

The primary outcome was the clinical measure of dental caries in
infants or children up to six years of age. This included:

• caries presence in primary teeth (yes/no; including non-cavitat-
ed (white spot lesion) and/or cavitated lesions);

• dmB (decayed missing and filled teeth, lower case indicates de-
ciduous teeth); and

• dmfs (decayed missing and filled surfaces).

The d(e)fs and d(e)B ('e' indicates an extracted tooth), variants of
dmfs and dmB, were included as primary outcomes.

All included studies must have reported a primary outcome to be
considered for inclusion. A range of tools can be used for caries di-
agnosis including both direct clinical assessment (e.g. WHO Guide-
lines, ICDAS (International Caries Detection and Assessment Sys-
tem)) and indirect methods such as radiographs and photographs.
Any caries diagnostic tool was identified and reported.

Secondary outcomes

For the infant/child

• Microbiological presence (for example, streptococcus mutans
count);

• Plaque;

• Oral health behaviour;

• Dental attendance.

For the mother

• Caries, including presence (with/without), decayed, missing and
filled teeth (DMFT), and decayed missing and filled surfaces (DM-
FS);

• Plaque;

• Microbiological presence (e.g. streptococcus mutans count);

• Gingival health;

• Change in self-reported oral health behaviours (including diet)
and attitudes.

We recorded any adverse events and additional outcomes that had
not been prespecified.

Search methods for identification of studies

Electronic searches

Cochrane Oral Health's Information Specialist conducted system-
atic searches in the following databases for RCTs and controlled
clinical trials. There were no language, publication year or publica-
tion status restrictions.

• Cochrane Oral Health's Trials Register (searched 14 January
2019) (Appendix 1).

• Cochrane Pregnancy and Childbirth Group Trials Register (to 22
January 2019) (Appendix 2).

• Cochrane Central Register of Controlled Trials (CENTRAL; 2018,
Issue 12) in the Cochrane Library (searched 14 January 2019)
(Appendix 3).

• MEDLINE Ovid (1946 to 14 January 2019) (Appendix 4).

• Embase Ovid (1980 to 14 January 2019) (Appendix 5).

• CINAHL EBSCO (Cumulative Index to Nursing and Allied Health
Literature; 1937 to 14 January 2019) (Appendix 6).

Subject strategies were modelled on the search strategy designed
for MEDLINE Ovid. Where appropriate, they were combined with
subject strategy adaptations of the highly-sensitive search strate-
gy designed by Cochrane for identifying RCTs and controlled clini-
cal trials as described in the Cochrane Handbook for Systematic Re-
views of Interventions, Chapter 6 (Lefebvre 2011).

Searching other resources

The following trial registries were searched for ongoing studies (see
Appendix 7 for details of the search strategy).

• US National Institutes of Health Ongoing Trials Register, Clini-
calTrials.gov (clinicaltrials.gov; searched 14 January 2019).

• World Health Organization International Clinical Trials Registry
Platform (apps.who.int/trialsearch; searched 14 January 2019).

We sought unpublished trials by contacting experts in the field. We
checked all references cited in the included papers for additional
relevant studies. We included studies reported in English only, and
plan to translate papers not published in English, where possible,
in future updates.

We checked that none of the included studies in this review were
retracted due to error or fraud.

We did not perform a separate search for adverse effects of inter-
ventions used, we considered adverse effects described in includ-
ed studies only.

Data collection and analysis

The methodology used for data collection and analysis is based on
Chapter 22 of the Cochrane Handbook for Systematic Reviews of In-
terventions (Higgins 2011). The authors complied with the Method-
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ological Expectations of Cochrane Intervention Reviews (MECIR)
(Chandler 2013).

Selection of studies

Two review authors independently assessed all of the titles and ab-
stracts of the identified studies against the inclusion criteria for this
review. The search was designed to be sensitive and included con-
trolled clinical trials; these were filtered out early in the selection
process if they were not randomised. For each study appearing to
meet the inclusion criteria, or where there was insufficient informa-
tion to make a clear decision, we obtained the full text of a potential
study and two review authors independently assessed it to estab-
lish whether it met the inclusion criteria. Where agreement was not
achieved, we consulted a third review author. After reading all of
the retrieved full-text articles, we discarded any that did not meet
the inclusion criteria. We recorded details of those studies exclud-
ed at this stage, and reasons for exclusion, in a Characteristics of
excluded studies table, as well as details of studies classified as on-
going and awaiting assessment.

Data extraction and management

Two review authors independently extracted the data from the
studies using a predefined data extraction form (initially piloted on
a small sample of studies). We resolved discrepancies through con-
sultation with a third review author. If any information from the
studies was unclear or missing, we contacted the authors of the
original papers (where feasible) for further information.

For each study, we recorded the following data in Characteristics of
included studies tables.

• Year of publication, country of origin, source of study funding
and conflicts of interest.

• Details of the participants including population and participant
criteria, demographic characteristics (age, socioeconomic sta-
tus, ethnicity).

• Details of type of intervention, intervention timing, comparator
and co-interventions.

• Location, number of centres, recruitment period.

• Details of the outcomes reported, including methods of assess-
ment and time intervals.

• Theory or model used as the basis of the intervention.

Assessment of risk of bias in included studies

Two review authors independently assessed the risk of bias of each
included study using the Cochrane domain-based, two-part tool as
described in Chapter 8 of the Cochrane Handbook for Systematic Re-
views of Interventions (Higgins 2011). We assessed the following do-
mains.

• Sequence generation.

• Allocation concealment.

• Blinding of participants and personnel.

• Blinding of outcome assessment.

• Incomplete outcome data.

• Selective outcome reporting.

• Other bias, for example, baseline imbalance.

We resolved any disagreements through discussion, consulting a
third review author to achieve consensus, when necessary, and

consulting study authors to check missing information, where fea-
sible. We completed a 'Risk of bias’ table for each included study,
and collated the risk of bias results for all studies graphically. For
each domain of risk of bias, we described what was reported to
have happened and our rationale for assigning low, high or unclear
risk of bias status for that domain. We provided summary assess-
ments of the risk of bias for each important outcome (across do-
mains) within and across studies (as per Table 8.7a in the Cochrane
Handbook for Systematic Reviews of Interventions, Higgins 2011).

Measures of treatment e=ect

For the prespecified review outcomes, we extracted the raw data
from the trial reports. For dichotomous outcomes, we calculated
risk ratios (RRs) for the proportional difference between the inter-
vention and comparison groups, along with 95% CIs. For continu-
ous outcomes, we extracted and used the mean values and stan-
dard deviations (SD) reported in the studies in order to express the
estimate of effect as a mean difference (MD) with 95% confidence
interval (CI).

Unit of analysis issues

The unit of analysis for the primary outcome in this review was
the child. For the secondary outcomes, the unit of analysis was the
child or mother.

Cluster-randomised trials

We adjusted the sample sizes and event rates of included clus-
ter-randomised trials using the methods described in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011),
using an estimate of the intra-cluster correlation coefficient (ICC)
derived from the trial (if possible), from a similar trial or from
a study of a similar population. If we had used ICCs from other
sources, we planned to report this, and conduct sensitivity analy-
ses to investigate the effect of variation in the ICC. We included
both cluster-randomised trials and individually-randomised trials
in meta-analysis following careful consideration of whether it was
reasonable to combine the results. We acknowledged heterogene-
ity in the randomisation unit and performed a subgroup analysis
to investigate the effects of the randomisation unit in the analysis
that included cluster and individually randomised trials. We have
detailed how we adjusted the data reported by each included clus-
ter-randomised trial for inclusion in the review analyses in an addi-
tional table (see Table 1).

Cross-over trials

Not eligible in this review.

Multi-arm trials

For included multi-arm trials, we used methods described in the
Cochrane Handbook for Systematic Reviews of Interventions to over-
come possible unit-of analysis errors (Higgins 2011), by including
only relevant groups (that met the intervention eligibility criteria),
combining groups to make a single pairwise comparison (where
appropriate), or by splitting the 'shared' group into two (or more)
groups with smaller sample sizes, and including the two (or more)
comparisons (see Included studies text for details of how this was
done for each of the two multi-arm trials we included).
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Dealing with missing data

Where feasible, we attempted to contact the author(s) of included
studies for clarification or details of missing data. We planned to
use the methods described in Section 7.7.3 of the Cochrane Hand-
book for Systematic Reviews of Interventions to estimate missing
standard deviations (Higgins 2011). We did not use any other sta-
tistical methods or perform any further imputation to account for
missing data.

Assessment of heterogeneity

This review includes diverse interventions and we expected het-
erogeneity of intervention content, outcomes and outcome mea-
sures. We therefore planned to consider the feasibility of perform-
ing meta-analysis on a subgroup of the studies once the data were
extracted and the 'Risk of bias' assessment had been completed.

We planned to test for heterogeneity using a Chi2 test where P < 0.1
gives an indication of the presence of heterogeneity, with inconsis-

tency quantified and represented by the I2 statistic. The thresholds
for interpretation were as follows:

• 0% to 40%: might not be important;

• 30% to 60%: may represent moderate heterogeneity;

• 50% to 90%; may represent substantial heterogeneity;

• 75% to 100%: considerable heterogeneity.

Where heterogeneity was detected (if I2 was greater than 30% and
either Tau2 was greater than zero, or there was a low P value (less
than 0.10) in the Chi2 test for heterogeneity), we planned to inves-
tigate possible causes and address them using methods described
in Higgins 2011).

Assessment of reporting biases

Where possible, we planned to use multiple sources of data, includ-
ing data from unpublished trials, if available, to assess reporting bi-
ases. For meta-analysis including more than 10 studies, we planned
to generate funnel plots and assess publication bias according to
the recommendations described in the Cochrane Handbook for Sys-
tematic Reviews of Interventions (Higgins 2011).

Data synthesis

We carried out statistical analysis using Review Manager 5 soft-
ware (Review Manager 2014). We combined mean differences (us-
ing standardised mean differences where studies used different
scales) for continuous outcomes, and combined relative risks for
dichotomous outcomes, using a fixed-effect model (as there were
only two or three studies in each analysis). We planned to use a ran-
dom-effects model if there were four or more studies.

We performed meta-analysis combining outcomes data only from
studies evaluating similar included interventions (as standalone
or combined interventions) against placebo or standard care. For
child dental attendance and the oral behavioural outcomes, we
tabulated the results as, due to variation across studies in the de-
finition of measures, the data were not suitable for inclusion in a
meta-analysis.

As specified in the protocol, we included any adverse effects report-
ed by studies in a table.

Subgroup analysis and investigation of heterogeneity

For the primary outcome of this review, we planned to carry out the
following subgroup analysis to investigate the influence of possible
effect modifiers on measures of effect. We planned to assess sub-
group differences by interaction tests available within RevMan (Re-
view Manager 2014) and report the results of these analyses quot-
ing the Chi2 statistic, P and interaction test I2 values.

1. Intervention start time points: prenatal versus postnatal;

2. Intervention duration: ≤ 6 months versus > 6 months versus un-
specified;

3. Child participant age at caries assessment: 3 years or less versus
> 3 to 6 years;

4. Participant socioeconomic status: low (specified by author(s))
versus mixed or any (specified or unclear/not reported);

5. Unit of randomisation: cluster-randomised trials versus individ-
ually-randomised trials.

Sensitivity analysis

For all primary outcome meta-analyses, we undertook sensitivity
analyses, where relevant, to assess the robustness of the results by
excluding studies assessed as high risk of bias for two or more do-
mains.

Summary of findings and assessment of certainty of evidence
using GRADE

We evaluated the certainty of the evidence for the primary outcome
measures, caries presence in primary teeth, dmfs index, and dmB
index, using the GRADE approach as outlined in the GRADE hand-
book (GRADE 2004). The GRADE approach uses five considerations
(study limitations, consistency of effect, imprecision, indirectness
and publication bias) to assess the certainty of the body of evidence
for each outcome. In RCTs, the evidence can be downgraded from
'high certainty' by one level for serious (or by two levels for very se-
rious) limitations, depending on assessments for risk of bias (study
limitations), indirectness of evidence, inconsistency, imprecision of
effect estimates or potential publication bias. We used the GRADE-
pro Guideline Development Tool to import data from Review Man-
ager 5 in order to create 'Summary of findings' tables for these out-
comes (GRADE 2004; GRADEpro Guideline Development Tool).

R E S U L T S

Description of studies

Results of the search

Searches of databases retrieved a total of 1042 records, from which
436 duplicates were removed, leaving 606 unique records. We iden-
tified nine additional records through searching other sources.
Therefore, 615 unique title and abstract records were screened. We
rejected 464 of these as irrelevant, and assessed 151 full texts for
eligibility. We included 17 studies reported in 52 papers (Birungi
2015; Chaffee 2013; Dasanayake 1993; Dasanayake 2002; Feldens
2007; Hallas 2015; Harrison 2012; Kramer 2001; Lapinleimu 1995;
Muhoozi 2017; Veronneau 2010; Plutzer 2008; Robertson 2013;
Soderling 2000; Thorild 2003; Watt 2009; Zanata 2003). We exclud-
ed 80 records reporting on 49 studies, noting reasons for the exclu-
sions (see Characteristics of excluded studies tables). Eight stud-
ies (10 records) are ongoing (see Characteristics of ongoing stud-
ies) and four studies (nine records) are awaiting further classifica-
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tion, pending availability of data on caries in infants and children
(Batra 2018; Jamieson 2012) or translation of full texts into English

(Klastersky Genot 1970; Ratte 1969) (see Characteristics of studies
awaiting classification). See Figure 1.
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Figure 1.   Results of search and study selection for inclusion in the review
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Included studies

Following application of the review eligibility criteria, we includ-
ed 17 randomised controlled trials (RCTs) in this review (Birungi
2015; Chaffee 2013; Dasanayake 1993; Dasanayake 2002; Feldens
2007 Hallas 2015; Harrison 2012; Kramer 2001; Lapinleimu 1995;
Muhoozi 2017; Plutzer 2008; Robertson 2013; Soderling 2000; Tho-
rild 2003; Veronneau 2010; Watt 2009; Zanata 2003). Five trials were
cluster-randomised: three randomising community units (Birungi
2015; Harrison 2012; Muhoozi 2017) and two randomising health
service units (Chaffee 2013; Kramer 2001). Three of the included
trials were multi-arm trials (Plutzer 2008; Soderling 2000; Thorild
2003).

A total of 23,732 caregivers and their foetuses or infants were
randomised in the 17 included trials. In 15 of the included trials
(Birungi 2015; Chaffee 2013; Dasanayake 1993; Dasanayake 2002;
Feldens 2007; Hallas 2015; Harrison 2012; Kramer 2001; Plutzer
2008; Robertson 2013; Soderling 2000; Thorild 2003; Veronneau
2010; Watt 2009; Zanata 2003), 22,167 pregnant women and/or
new mothers and their foetuses/infants were randomised, and the
intervention(s) for preventing caries in children was delivered to
the pregnant women and/or new mothers. In the Lapinleimu 1995
trial, families of young infants were randomised, and the inter-
vention was delivered to parents (1054 mothers and fathers). In
the Muhoozi 2017 trial, 511 mother and grandmother caregivers
of young children were randomised to receive the intervention or
standard care. In Lapinleimu 1995 and Muhoozi 2017, it was not
possible to differentiate between mothers, fathers or other primary
caregivers.

Nine of the included trials specified that only singleton foetuses/in-
fants were eligible for inclusion (Birungi 2015; Feldens 2007; Hallas
2015; Kramer 2001; Plutzer 2008; Robertson 2013; Soderling 2000;
Veronneau 2010; Watt 2009). Lapinleimu 1995 included eight twin
pairs. The remaining seven trials provided no information about
whether only singletons or singletons and multiples were included
(Chaffee 2013; Dasanayake 1993; Dasanayake 2002; Harrison 2012;
Lapinleimu 1995; Muhoozi 2017; Thorild 2003; Veronneau 2010;
Zanata 2003). Therefore, we cannot provide an accurate number
for the total number of foetuses/infants randomised in the includ-
ed trials.

There is wide variation across the included trials in the number
of included participants. Kramer 2001, a cluster-randomised trial,
randomised 17,046 women, following up 13,889 infants of these
mothers for caries assessment (at six years of age). Plutzer 2008
and Feldens 2007 are the largest individually randomised included
trials, randomising 649 and 500 mother-infant pairs, respectively.
Hallas 2015 and Dasanayake 1993 are the smallest trials included,
randomising 94 and 62 mothers and their infants, respectively.

Substantially fewer women and children were included in the
analyses for our primary and secondary outcomes than were ran-
domised, with a maximum of 1148 children and 130 mothers in-
cluded in any of our meta-analyses.

Settings

The 17 included trials were conducted in a mix of high-, mid-
dle- and low-income countries. Three were conducted in the USA
(Dasanayake 1993; Hallas 2015; Robertson 2013); three in Brazil
(Chaffee 2013; Feldens 2007; Zanata 2003); two in Canada (Harrison

2012; Veronneau 2010), two in Finland (Lapinleimu 1995; Soderling
2000); two in Uganda (Birungi 2015; Muhoozi 2017) and one each
in Australia (Plutzer 2008), Belarus (Kramer 2001), Sweden (Thorild
2003), and UK (Watt 2009). Country location was not reported in one
trial (Dasanayake 2002).

Participants

In 15 of the 17 included trials, interventions were with pregnant
women and/or new mothers of children younger than one year (at
intervention start) (Birungi 2015; Chaffee 2013; Dasanayake 1993;
Dasanayake 2002; Feldens 2007; Hallas 2015; Harrison 2012; Kramer
2001; Plutzer 2008; Robertson 2013; Soderling 2000; Thorild 2003;
Veronneau 2010; Watt 2009; Zanata 2003). In one study, Lapinleimu
1995, the intervention was with new mothers and fathers of infants
younger than one year, and in Muhoozi 2017 some of the primary
caregivers who received the intervention were grandmothers (as
due to absent mothers and fathers, they were the primary care-
givers of the included infants).

Characteristics of the included participants are summarised below,
and in additional tables (access to fluoridated water Table 2, age
Table 3, socioeconomic status Table 4 and ethnicity Table 5).

Access to fluoridated water

In eight of the included trials (Birungi 2015; Chaffee 2013;
Dasanayake 1993; Feldens 2007; Harrison 2012; Kramer 2001;
Muhoozi 2017; Robertson 2013), authors reported on the status of
community water fluoridation where the study was located: Chaf-
fee 2013, Feldens 2007 and Muhoozi 2017 reported specific fluo-
ride concentrations; Birungi 2015, Dasanayake 1993 and Robertson
2013 reported that water was fluoridated without concentration
levels; authors of the remaining two trials reported that the water
supplied to participants in the study communities had no fluoride
added (Harrison 2012; Kramer 2001). In nine trials, community wa-
ter fluoridation status was not reported (Dasanayake 2002; Hallas
2015; Lapinleimu 1995; Plutzer 2008; Soderling 2000; Thorild 2003;
Veronneau 2010; Watt 2009; Zanata 2003) (see Table 2).

Socioeconomic status

In nine of the 17 included trials (Birungi 2015; Chaffee 2013; Feldens
2007; Hallas 2015; Harrison 2012; Muhoozi 2017; Robertson 2013;
Watt 2009; Zanata 2003), data reported on socioeconomic status
suggested participants were socioeconomically disadvantaged.
Plutzer 2008 included participants of mixed socioeconomic sta-
tus. In the remaining seven trials (Dasanayake 1993; Dasanayake
2002; Kramer 2001; Lapinleimu 1995; Soderling 2000; Thorild 2003;
Veronneau 2010), we were unable to determine participant socioe-
conomic status with the information provided on participant char-
acteristics (see Table 3).

Age

The mean age of mothers at recruitment or at baseline was 26.9
years and ranged from 17 to 44 years old, reported by 12 tri-
als (Birungi 2015; Chaffee 2013; Dasanayake 1993; Dasanayake
2002; Feldens 2007; Harrison 2012; Lapinleimu 1995; Muhoozi 2017;
Plutzer 2008; Robertson 2013; Soderling 2000; Thorild 2003; Watt
2009); one trial reported maternal age range as a proportion
(Kramer 2001). Three studies did not report maternal age (Hallas
2015; Veronneau 2010; Zanata 2003). Regarding infants, seven tri-
als began with infants in utero (Birungi 2015; Dasanayake 1993;
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Dasanayake 2002; Harrison 2012; Plutzer 2008; Zanata 2003); three
trials reported infants as newborns (not further defined) (Chaffee
2013; Feldens 2007; Kramer 2001), Hallas 2015 recruited infants
one to five days old and Watt 2009 when infants were 10 weeks
old. The remaining trials started when infants were between 5 to
18 months old (Lapinleimu 1995; Muhoozi 2017; Robertson 2013;
Soderling 2000; Thorild 2003; Veronneau 2010). Maternal and infant
age across the included studies is summarised further in Table 4.

Ethnicity

Half of the trials did not report the ethnic or racial background of
participants (Birungi 2015; Kramer 2001; Lapinleimu 1995; Muhoozi
2017; Plutzer 2008; Soderling 2000; Thorild 2003; Veronneau 2010;
Zanata 2003). Three trials reported the proportion of black/white
participants (Chaffee 2013; intervention group: white 144 (60.8%),
black, mixed or other, 99 (39.2%); control group: white 112 (50.7%),
black, mixed or other 109 (49.3%); Dasanayake 1993; interven-
tion group: 12/23 (52%) black, 11/23 (48%) white, control group:
17/25 (68 %) black, 8/25 (32 %) white; Dasanayake 2002 interven-
tion group: black (84%), white (11%), other (5%); control group:
black (97%), white (3%), other (0)); two trials reported the Indige-
nous background of participants (Harrison 2012: First Nations peo-
ple (100%); Robertson 2013 American Indians or Alaskan Natives
(100%)); two trials reported specific ethnicity/language of partici-
pants (Feldens 2007: Portuguese-speaking Brazilians (100%); Hal-
las 2015: forty-nine mothers were Spanish-speaking; 10 of these
mothers also spoke English. Forty-five mothers spoke English but
also spoke their native languages, which included Chinese (N = 1),
Bengali (N = 5), Russian (N = 2), and Turkish (N = 1); and Watt 2009
reported the proportion of white participants, (intervention group:
white (50%), control group (50%)) (See Table 5).

Diagnosis of dental caries in children

As expected, definitions of caries used in the assessment of children
aged up to six years as with (without) caries differed across the in-
cluded trials, with various levels of decay required for a caries di-
agnosis. Whilst some trials included white spots in the definition of
decay, others required a carious lesion to be present for a caries di-
agnosis. Child age at the time of the assessment also varied across
the trials. Definitions of caries used to assess children with caries
in the trials, and ages of the included children at caries assessment
are provided in Table 6.

Interventions

Oral health education/promotion

• Diet and feeding practice advice for infants and young children
versus standard care:
* Chaffee 2013: assessed dietary advice relating to breastfeed-

ing, timing of weaning and a healthy weaning diet (e.g. low
in sugar) delivered by healthcare workers who were trained
in Brazilian infant feeding guidelines for children under two
years of age and provided when mothers attended clinics for
pre and postnatal visits. While the advice included good hy-
giene practices in food preparation and handling, and recom-
mendations relating to infant sleeping and feeding practices
(such as bottle use), no specific oral hygiene message was in-
cluded in the intervention evaluated.

* Feldens 2007: assessed a home visit dietary intervention de-
livered by trained field workers who counselled the moth-
ers about breastfeeding and healthy weaning. The interven-

tion was based on the WHO recommendations known as the
‘Ten Steps for Healthy Feeding of Children Younger than 2
Years’ and included: breastfeeding promotion and support,
advice about a healthy weaning diet, provision of recipes for
a healthy young child diet which were informed by afford-
able traditional food sources in the region, and advice about
healthy feeding practices (e.g. recommendation that infants
do not sleep with a bottle). No specific advice about oral hy-
giene was provided.

* Watt 2009: assessed a feeding intervention delivered by lo-
cal volunteers who were trained to provide home-based
non judgemental support and practical assistance on in-
fant feeding, in particular, relating to weaning. On average,
each mother received five home visits (mean length 60 min-
utes per visit).The intervention infant nutrition education as-
sessed was designed to empower the women to follow cur-
rent guidance on the later stages of infant feeding practices,
in particular, when to introduce solids, the types of foods and
drinks to give a child with emphasis on the importance of fruit
and vegetables, and when to stop using a feeding bottle.

• Breastfeeding promotion and support versus standard care:
* Birungi 2015: assessed individual tailored home-based peer

counselling designed to promote exclusive breastfeeding in
the immediate postpartum period provided to new mothers.
The intervention was delivered by trained workers from the
local community and started during pregnancy, with one vis-
it during late pregnancy, and four visits through weeks one to
ten after birth.

* Kramer 2001: assessed a breastfeeding promotion interven-
tion based on the WHO/UNICEF Baby-Friendly Hospital Ini-
tiative, which emphasises healthcare worker assistance with
initiating and maintaining breastfeeding and lactation and
postnatal breastfeeding support.

• Dieatary advice versus standard care:
* Lapinleimu 1995: assessed an infant diet low in saturated fat

and cholesterol. Every one to three months, parents in the in-
tervention group received dietary advice aimed at adequate
energy supply, with low fat intake. The intervention began
when children were seven months old and was provided until
they were 13 months. No specific oral hygiene, breastfeeding
or feeding practice messages were included in the interven-
tion assessed by this trial.

• Oral hygiene, dietary and feeding practice advice versus stan-
dard care (*no data from trial in the review meta-analysis):
* Hallas 2015*: assessed a package of newborn oral healthcare

education messages including advice about oral hygiene for
mothers and infants and healthy feeding, and dietary prac-
tices for infants and young children. The education was pro-
vided via an eight-minute video, delivered at the bedside of
mothers during their postnatal hospital stay.

* Harrison 2012: evaluated a programme of oral health educa-
tion provided to mothers that started during pregnancy (one
counselling session), with six additional sessions after birth,
up to the child's second birthday, delivered at the time of
routine infant wellness clinic visits. Advice included general
oral hygiene messages for the mother and child, demonstra-
tion of how to clean infants' teeth, and advice about healthy
infant feeding. Individuals from the local communities who
had been trained by the study personnel led the intervention
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delivery, provided using the motivational interviewing tech-
nique.

* Muhoozi 2017: assessed a package of health promotion mea-
sures that included oral hygiene education targeted at moth-
ers and infants, and information to support a healthy infant
diet and feeding practices. The measures included demon-
stration of how to cook meals. Caregivers of the included chil-
dren were encouraged to have a kitchen garden with veg-
etables and domestic animals (chicken/rabbits), to provide
cheap animal protein. The intervention started when infants
were between six and eight months of age and was imple-
mented for six months.

* Plutzer 2008: evaluated a package of measures consisting of
oral health and nutrition advice during pregnancy (targeted
at mothers' health), infant oral health education, and advice
about a healthy diet and feeding practices for very young chil-
dren. The intervention was started with women during their
pregnancy (one session), and continued until infants were
one year of age.

* Veronneau 2010*: assessed information about oral health
provided to mothers by dental hygienists during four ses-
sions at six-month intervals starting in the early postpartum
period (no further details provided in the conference abstract
reporting this study).

Clinical

• Antimicrobial treatment (CHX or iodine-NaF solution and pro-
phylaxis) in mother dentition versus placebo:
* Dasanayake 1993: assessed application of an iodine-NaF so-

lution (after a brief prophylaxis/teeth clean) in mothers' den-
tition (six applications, started around the time of the infant's
first tooth emergence) compared with a placebo varnish.

* Dasanayake 2002: assessed a 10% CHX varnish applied to the
dentition of mothers (four treatments, one per week over
four weeks, started when babies were about six months, i.e.
around the time of first tooth emergence), compared with a
placebo varnish.

* Robertson 2013: assessed a 10% CHX dental varnish applied
to the dentition of mothers after a brief prophylaxis treat-
ment (six treatments, started when infant was six months)
compared with placebo varnish (alcohol).

* Zanata 2003: assessed a topical application of a NaF and io-
dine solution immediately after prophylaxis and three and
five days later combined with restorative care compared with
placebo treatment.

• Xylitol versus CHX or CHX + xylitol antimicrobial treatment in
dentition of mothers:
* Soderling 2000: assessed maternal consumption of xylitol

chewing gum two of three times per day continuing until the
child was three years of age versus CHX varnish applied to the
dentition of mothers at 6, 12 and 18 months after the birth of
the child.

* Thorild 2003: assessed maternal consumption of xylitol
chewing gum versus CHX/xylitol chewing gum. Mothers in
both groups chewed one piece of the gum for five minutes,
three times a day, starting at six months postpartum, up to
18 months postpartum.

Access to services and/or policy

Not reported by the included trials.

For additional details on the interventions evaluated, see Charac-
teristics of included studies.

Multi-arm trials

Three trials had multiple arms (Plutzer 2008; Soderling 2000; Tho-
rild 2003). We either combined relevant groups or included only two
relevant groups in the meta-analyses as follows:

• Plutzer 2008: included three groups of women, mothers who re-
ceived oral health and dietary advice via printed information
and via telephonic interview (high-intensity intervention group);
mothers who received the same advice but only in printed form
(low-intensity intervention group); and a standard care group.
We combined the low- and high-intensity intervention groups
and compared this group with the standard care group for inclu-
sion in the review analyses.

• Soderling 2000: included three groups of women, a xylitol chew-
ing gum group, a CHX varnish group and a fluoride varnish
group. We included the first two groups as a pairwise compari-
son, as fluoride treatment in mothers is excluded from this re-
view.

• Thorild 2003: included three groups of women, a xylitol chew-
ing gum group, a chlorhexidine/xylitol chewing gum group, and
a xylitol fluoride chewing gum group. We included the first two
groups as a pairwise comparison (due to the exclusion of fluo-
ride treatment in mothers).

Comparisons

Oral health education/promotion

• Diet and feeding practice advice for infants and young children
versus standard care: three trials (Chaffee 2013; Feldens 2007;
Watt 2009), all with data in the review meta-analysis. The studies
included in this comparison assessed the effects of dietary ad-
vice (including relating to breastfeeding, but also about healthy
weaning) plus feeding practice advice for infants and young chil-
dren, compared to standard care. We pooled the data from these
three trials as they assessed the same range of interventions
(education to change/improve children's diet including breast-
feeding promotion, ensuring introduction of healthy first foods/
solids when weaning, and advice about healthy feeding prac-
tices, e.g. not allowing children to drink sugary drinks in bottles,
not allowing children to sleep with bottles), and therefore the
mechanism working to reduce risk of caries/tooth decay in chil-
dren (reducing antimicrobial load in the mouths of children) was
similar in the studies.

• Breastfeeding education and support versus standard care: two
trials (Birungi 2015; Kramer 2001), both included in the review
meta-analysis. These two studies were pooled for analysis as the
mechanism working on tooth decay was the same as the first set
of studies (reduction in antimicrobial load in the mouths of chil-
dren), however the health promotion intervention assessed was
narrower.

• Dietary advice for infants and young children versus standard
care: one trial, Lapinleimu 1995. We included the data from this
trial in a separate comparison, as it assessed dietary advice only,
without any advice about breastfeeding (unlike the trials in the
first two comparisons) or education about healthy child feeding
practices.
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• Oral hygiene, dietary, and feeding practice advice versus stan-
dard care: five trials (Hallas 2015; Harrison 2012; Muhoozi 2017;
Plutzer 2008; Veronneau 2010), three with data in the review
meta-analysis. These studies were combined for analysis as
each assessed a holistic package of measures, including oral hy-
giene advice for mothers and diet, plus education focused on a
health diet and feeding practices for infants and young children,
compared with standard care. It makes sense to include these in
a separate comparison, as there is an additional mechanism of
action working on caries in the interventions assessed in these
studies, namely the change in microbial load in the mother's
mouth. Also, the range of interventions assessed by these stud-
ies is wider than in the other included oral health education/pro-
motion comparisons above.

Clinical

• Antimicrobial treatment (CHX or iodine-NaF and prophylaxis) in
mother dentition versus placebo: four trials (Dasanayake 1993;
Dasanayake 2002; Robertson 2013; Zanata 2003), all contribut-
ing data to the review meta-analysis.

• Xylitol versus CHX or CHX + xylitol antimicrobial treatment in den-
tition of mothers: two trials (Soderling 2000; Thorild 2003), both
providing data for analysis.

Outcomes

Outcomes for meta-analysis were reported for the primary review
outcome, caries in infants up to six years of age, by 14 trials (Birungi
2015; Chaffee 2013; Dasanayake 1993; Feldens 2007; Harrison 2012;
Kramer 2001; Lapinleimu 1995; Muhoozi 2017; Plutzer 2008; Robert-
son 2013; Soderling 2000; Thorild 2003; Watt 2009; Zanata 2003).

Diet and feeding practice advice for infants and young children
versus standard care

For this comparison, for the primary outcome, we included data
from three studies (Chaffee 2013; Feldens 2007; Watt 2009) in the re-
view meta-analysis, reporting four measures: caries presence in pri-
mary teeth, three studies (Chaffee 2013; Feldens 2007; Watt 2009;);
dmfs index, two studies (Chaffee 2013; Feldens 2007); dmB index,
one study (Feldens 2007); and dm1 + mfs ≥ 5, one study (Feldens
2007).

For all the infant/child secondary outcomes, including microbi-
ological presence (e.g. streptococcus mutans count, plaque and
dental attendance), we were unable to include data from any study
in the review meta-analysis; however, we were able to include oral
health behaviours from two trials (Feldens 2007; Watt 2009) as oth-
er data.

Considering the secondary outcomes for the mother, for caries, we
were unable to include any data in the review analysis. We included
change in self-reported oral health behaviours from one trial (Watt
2009) as other data, and one trial only (Feldens 2007) provided any
information on adverse events for mother or child.

Breastfeeding education and support versus standard care

We included data from two trials (Birungi 2015; Kramer 2001) re-
porting the two primary outcome measures: caries presence in pri-
mary teeth and dmB index. We were unable to include any other
data or narrative outcomes for this comparison. Neither of the in-
cluded trials provided any information on adverse events.

Dietary advice for infants and young children versus standard
care

Only one study, Lapinleimu 1995, provided data for the primary out-
come, caries presence in primary teeth. No other data were pro-
vided by this or any other trial for the primary outcomes, or child
secondary outcomes. However, Lapinleimu 1995 provided data on
child oral health behaviours that we included as other data.

Lapinleimu 1995 provided data for the mother secondary out-
comes: plaque (assessed as presence of sub-and supragingival cal-
culus), gingival health in mothers (assessed as presence of mild or
moderate bone loss), and information on change in self-reported
oral health behaviours that we were able to include as other data.
Lapinleimu 1995, the only trial reporting this comparison, provided
no information on adverse events.

Oral hygiene, diet and feeding practice advice versus standard
care

For the primary outcome, we included data from two studies (Harri-
son 2012; Plutzer 2008) in the review meta-analysis reporting caries
presence in any primary teeth of children, and data from one study
(Muhoozi 2017) reporting on caries presence in the top front four
teeth of children. Additionally, for dmB index and SiC30 index (SiC30
index is the mean dmB among the 30% of children with the high-
est caries score), we included data from one study (Plutzer 2008).
We included narrative outcome reports from two trials (Hallas 2015;
Veronneau 2010) for caries presence in primary teeth, and from one
trial (Veronneau 2010) for d1-4efs.

For the secondary outcomes for the infant/child, we were unable to
include any data in meta-analysis. We were able to include dental
attendance as other data from two studies (Harrison 2012; Plutzer
2008), and other data on oral health behaviours from one trial
(Muhoozi 2017). Infant/child microbiological presence, and plaque,
were not reported by any of the trials evaluating oral hygiene ad-
vice combined with infant diet and feeding practice advice against
standard care.

Considering the secondary outcomes for the mother, for caries, we
were unable to include data in the analysis. Change in self-reported
oral health behaviours from one study (Plutzer 2008) were included
as data. Only one study (Harrison 2012) provided any information
on adverse events for mother or child.

Antimicrobial treatment (CHX or iodine-NaF and prophylaxis) in
mother dentition versus placebo

For the primary outcome, caries presence in primary teeth, we in-
cluded data from three studies (Dasanayake 1993; Robertson 2013;
Zanata 2003) in the review meta-analysis.

For the secondary outcomes for the infant/child, we were unable
to include data from any trials in the review; however, for microbi-
ological presence, more specifically, mutans streptococcus coloni-
sation (any presence), we included narrative outcomes from two
trials (Dasanayake 1993; Dasanayake 2002).

Considering the secondary outcomes for the mother, for caries,
we were able to include data in the analysis for DMFT: incre-
ment, one trial (Dasanayake 2002) and DMFS: increment, two trials
(Dasanayake 2002; Zanata 2003). No trial provided data for plaque,
mother gingival health, microbiological presence or change in
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self-reported oral health behaviours. The Dasanayake 1993 and
Dasanayake 2002 trials provided narrative outcomes for microbi-
ological presence in mothers, and adverse events for mother or
child.

Xylitol versus CHX or CHX + xylitol antimicrobial treatment in
dentition of mothers

For the primary outcome, we included data from two studies
(Soderling 2000; Thorild 2003) in the review analysis, reporting
four measures: caries presence in primary teeth, one study (Thorild
2003); dmB index, one study (Soderling 2000); defs score, one study
(Thorild 2003); and defs categories (1-3; 3-4; ≥ 5), one study (Thorild
2003). Additionally, for caries presence in primary teeth, we includ-
ed a narrative outcome from one study (Soderling 2000).

For the secondary outcomes for the infant/child, for child micro-
biological presence: mutans streptococci colonisation (any), we
included data from two trials (Soderling 2000; Thorild 2003) in
the meta-analysis, and for mutans streptococci score (categories,
including 0, 1, 2, 3), we included data from one trial (Thorild
2003). Narrative outcomes on microbiological presence: mutans
streptococci colonisation (score) was also provided by two trials
((Dasanayake 1993; Dasanayake 2002). No other secondary review
outcomes for the infant/child were reported.

Considering the secondary outcomes for the mother, for caries,
we were able to include data in the analysis for DMFT: incre-
ment, one trial (Dasanayake 2002) and DMFS: increment, two tri-
als (Dasanayake 2002; Zanata 2003). No trial provided data for
plaque. One trial (Thorild 2003) provided data for inclusion in the
review analysis on microbiological presence: mutans streptococ-
ci colonisation (level, CFU/mL), and we were able to include nar-
rative reports for this outcome, from two trials (Dasanayake 1993,
Dasanayake 2002). We also included adverse events for mother or
child from the Dasanayake 1993 and Dasanayake 2002 studies.

Subgroups

The small number of trials included in the review meta-analysis pre-
cluded investigating the influence of potential effect modifiers via
subgroup analysis. The subgroup classifications for included stud-
ies are provided below, to facilitate such analysis in future.

Healthy diet and feeding practice advice for infants and young chil-
dren versus standard care:

• Intervention start: prenatal, one trial (Chaffee 2013); postnatal,
two trials (Feldens 2007; Lapinleimu 1995; Watt 2009);

• Intervention duration: ≤ 6 months, no trials; > 6 months inter-
vention duration, three trials (Chaffee 2013; Feldens 2007; Watt
2009);

• Child age at caries assessment: ≤ 3 years at caries assessment,
Chaffee 2013; > 3 ≤ 6 years at caries assessment, Feldens 2007;
Watt 2009;

• Socioeconomic status: low, Chaffee 2013, Feldens 2007, Watt
2009; any or mixed, no trials;

• Unit of randomisation: individually-randomised trials, Feldens
2007, Watt 2009; cluster-randomised trials, Chaffee 2013.

Breastfeeding promotion and support versus standard care:

• Intervention start: prenatal, Birungi 2015; postnatal, Kramer
2001;

• Intervention duration: ≤ 6 months, Birungi 2015; > 6 months,
Kramer 2001;

• Child age at caries assessment: ≤ 3 years, no trials; > 3 ≤ 6 years,
two trials, Birungi 2015 and Kramer 2001;

• Socioeconomic status: low, Birungi 2015; any or mixed, Kramer
2001;

• Unit of randomisation: individually randomised, no trials; clus-
ter-randomised, two trials, Birungi 2015 and Kramer 2001.

Dietary advice for infants and young children versus standard care:

• Intervention start: prenatal, no trial, postnatal, Lapinleimu 1995;

• Intervention duration: ≤ 6 months, no trials; > 6 months inter-
vention duration, Lapinleimu 1995;

• Child age at caries assessment: ≤ 3 years at caries assessment,
Lapinleimu 1995; > 3 ≤ 6 years at caries assessment, no trials;

• Socioeconomic status: low, no trials; any or mixed, Lapinleimu
1995;

• Unit of randomisation: individually-randomised, Lapinleimu
1995; cluster-randomised trials, no trials.

Oral hygiene education, dietary and feeding practice advice versus
standard care:

• Intervention start: prenatal, Harrison 2012; postnatal, Hallas
2015; Muhoozi 2017; Plutzer 2008; Veronneau 2010;

• Intervention duration: ≤ 6 months intervention duration, Hallas
2015; Muhoozi 2017; Plutzer 2008; > 6 months intervention du-
ration, Harrison 2012; not reported, Veronneau 2010;

• Child age at caries assessment: ≤ 3 years at caries assessment,
Hallas 2015; Harrison 2012; Muhoozi 2017; > 3 ≤ 6 years at caries
assessment, Plutzer 2008; not reported, Veronneau 2010;

• Socioeconomic status: low, Hallas 2015; Harrison 2012; Muhoozi
2017; any or mixed, Plutzer 2008; Veronneau 2010;

• Unit of randomisation: individually-randomised trials, Hallas
2015; Plutzer 2008; Veronneau 2010; cluster-randomised trials,
Harrison 2012, Muhoozi 2017.

Antimicrobial treatment (CHX or iodine-NaF and prophylaxis) in
mother dentition versus placebo:

• Intervention start: prenatal, Zanata 2003; postnatal,
Dasanayake 1993; Dasanayake 2002; Robertson 2013;

• Intervention duration: ≤ 6 months intervention duration,
Dasanayake 2002; Zanata 2003; > 6 months intervention dura-
tion (Dasanayake 1993; Robertson 2013);

• Child age at caries assessment: ≤ 3 years at caries assessment,
Dasanayake 1993; Dasanayake 2002; Robertson 2013; Zanata
2003;

• Socioeconomic status: low, Robertson 2013; Zanata 2003; any or
mixed, Dasanayake 1993; Dasanayake 2002;

• Unit of randomisation: individually-randomised trials,
Dasanayake 1993; Dasanayake 2002; Robertson 2013; Zanata
2003.

CHX versus xylitol antimicrobial agent in dentition of mothers:
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• Intervention start: prenatal, no trials; postnatal, two trials,
Soderling 2000; Thorild 2003;

• Intervention duration: > 6 months intervention duration, Soder-
ling 2000; Thorild 2003:

• Child age at caries assessment: > 3 ≤ 6 years at caries assess-
ment, Soderling 2000; Thorild 2003;

• Socioeconomic status: any or mixed, Soderling 2000; Thorild
2003;

• Unit of randomisation: individually-randomised trials, Soder-
ling 2000; Thorild 2003.

Funding

Funding sources were reported by all 17 included trials (Birungi
2015; Chaffee 2013; Dasanayake 1993; Dasanayake 2002; Feldens
2007; Hallas 2015; Harrison 2012; Kramer 2001; Lapinleimu 1995;
Plutzer 2008; Robertson 2013; Soderling 2000; Thorild 2003; Veron-
neau 2010; Watt 2009; Zanata 2003). Funding bodies listed by the
trials were noncommercial organisations (e.g. government funding
bodies, health services or other not-for-profit foundations) in 15 of
the trials. For two trials, commercial organisations provided some
or all of the funding: Oralife Inc. in Toronto Canada, provided ther-
apeutic agents and partial funding for the Dasanayake 2002 study;
Colgate Oral Care and Johnson & Johnson Pacific Company provid-
ed some funding for the Plutzer 2008 trial.

Declarations of interest

Seven of the trials (Birungi 2015; Chaffee 2013; Hallas 2015; Har-
rison 2012; Plutzer 2008;Thorild 2003; Watt 2009) reported that
there were no conflicts of interests for any of the authors. Eight tri-
als (Dasanayake 1993; Dasanayake 2002; Feldens 2007; Lapinleimu
1995; Muhoozi 2017; Veronneau 2010; Robertson 2013; Soderling
2000) did not report any information regarding declarations of in-
terest. One trial (Kramer 2001) reported information related to po-
tential conflicts of interest for the trial authors. The declarations
and potential conflicts of interest relating to them were unclear in
the remaining trial (Zanata 2003), as they were not reported in Eng-
lish.

Excluded studies

We excluded 49 studies (Abanto 2012; Adams 2017; Alamoudi
2012; Al Khamis 2017; Bahri 2015; Bergel 2010; Brambilla 1998;
Cardoso 2018; Rivas Castillo 2014; Cibulka 2011; Cockburn 1980;

Curnow 2002; Kowash 2000; Plonka 2013; NCT02578966; Geisinger
2014; George 2018; Gomez 2001; Harjunmaa 2016; Hillman 1962;
Holt 1985; Jiang 2015; Joury 2016; Karanja 2012; Kohler 1983;
Kraivaphan 2007; Leverett 1997; Lopez 2002; Ma 2017; Macones
2010; Mohebbi 2009; Nakai 2010; NCT00719238; NCT01652300;
NCT01763138; NCT02436811; NCT03273725; NCT03478748;
NCT03529500; NCT03598972; NCT03693443; Olak 2012; Ramos-
Gomez 2012; Stensson 2014; Tenovuo 1992; Turksel 2004; We-
ber-Gasparoni 2013; Weinstein 2004; Zhan 2012).

• Eleven studies included pregnant women only (Al Khamis 2017;
Bahri 2015; Rivas Castillo 2014; Cibulka 2011; Geisinger 2014;
Harjunmaa 2016; Hillman 1962; Jiang 2015; Kraivaphan 2007;
NCT01652300);

• In ten studies, dental caries in children was not included as a
study outcome (Abanto 2012; Brambilla 1998; Cockburn 1980;
George 2018; Kohler 1983; Lopez 2002; Macones 2010; Nakai
2010; NCT00719238; NCT02436811);

• In two studies, child caries was assessed when children were
older than six years of age (Bergel 2010; Stensson 2014);

• In 11 studies, the intervention was delivered to mothers who
were not all mothers of children younger than 12 months at
baseline (when the intervention started) (Alamoudi 2012; Car-
doso 2018; Holt 1985; Joury 2016; Mohebbi 2009; NCT01763138;
NCT03478748; Tenovuo 1992; Turksel 2004; Weber-Gasparoni
2013; Weinstein 2004);

• Six studies assessed interventions targeted at young children,
not pregnant women or mothers of infants up to the age of 12
months (Ma 2017; Karanja 2012; Curnow 2002; Kowash 2000;
Plonka 2013; Zhan 2012);

• In the Leverett 1997 trial, the intervention targeted at pregnant
women was a fluoride intervention, an intervention type exclud-
ed from this review as it is being evaluated in another Cochrane
Review;

• Seven of the studies were excluded on the basis of design, as
they were observational studies or nonrandomised controlled
trials (Adams 2017; Gomez 2001; Olak 2012; NCT03273725;
NCT03529500; NCT03598972; NCT03693443).

Risk of bias in included studies

For a summary of the risk of bias across the included trials, see Fig-
ure 2 and Figure 3.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
 

Interventions with pregnant women, new mothers and other primary caregivers for preventing early childhood caries (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

25



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   (Continued)
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Allocation

We judged eight of the included trials as reporting some form
of adequate random sequencing such as a computer-generated
sequence of random numbers and, therefore, as at low risk of
bias associated with sequence generation (Birungi 2015; Chaffee
2013; Feldens 2007; Kramer 2001; Lapinleimu 1995; Muhoozi 2017;
Plutzer 2008; Watt 2009). In the remaining nine trials (Dasanayake
1993; Dasanayake 2002; Hallas 2015; Harrison 2012; Robertson
2013; Soderling 2000; Thorild 2003; Veronneau 2010; Zanata 2003),
we assessed the risk of selection bias associated with sequence
generation as unclear, with insufficient information provided.

We assessed six of the trials as reporting a method of allocation
concealment that was likely to have been effective, and hence as
low risk of selection bias associated with allocation concealment
(Chaffee 2013; Feldens 2007; Harrison 2012; Kramer 2001; Robert-
son 2013; Watt 2009). For 10 trials (Birungi 2015; Dasanayake 1993;
Dasanayake 2002; Hallas 2015; Lapinleimu 1995; Muhoozi 2017;
Soderling 2000; Thorild 2003; Veronneau 2010; Zanata 2003), we
judged the risk of bias due to allocation concealment as unclear,
due to lack of information provided on the methods used to conceal
allocation during randomisation. For the remaining trial (Plutzer
2008), we judged the risk of selection bias associated with alloca-
tion concealment as high.

Therefore, considering risk of selection bias overall, we assessed
four trials as being at low risk: Chaffee 2013; Feldens 2007; Kramer
2001; Watt 2009.

Blinding

Performance bias

We judged two trials to have low risk of performance bias
(Dasanayake 1993; Robertson 2013), with adequate methods for
blinding participants and study personnel reported. We judged one
trial, Dasanayake 2002, to be at unclear risk of performance bias,
with adequate methods of blinding mothers receiving the clini-
cal treatment/placebo reported, but no information provided on
blinding of study personnel. In 14 trials, the risk of performance
bias, due to inadequate blinding of participant mothers and/or tri-
al personnel, was judged to be high (Birungi 2015; Chaffee 2013;
Feldens 2007; Hallas 2015; Harrison 2012; Kramer 2001; Lapinleimu
1995; Muhoozi 2017; Plutzer 2008; Soderling 2000; Thorild 2003;
Veronneau 2010; Zanata 2003). While for some of the trials, lack of
blinding was specifically stated, for others, no information was pro-
vided, and considering the nature of the intervention assessed, we
judged effective blinding was unlikely.

Detection bias

Considering blinding of outcome assessors, nine trials clearly in-
dicated that blinded trial personnel performed the outcome as-
sessment or data collection, and we judged them to be at low risk
of detection bias (Birungi 2015; Dasanayake 2002; Feldens 2007;
Harrison 2012; Kramer 2001; Muhoozi 2017; Plutzer 2008; Thorild
2003; Veronneau 2010). For six trials (Chaffee 2013; Dasanayake
1993; Hallas 2015; Lapinleimu 1995; Robertson 2013; Watt 2009), we
judged the risk of detection bias to be unclear, with trials not indi-
cating clearly how outcome assessors were blinded. We judged the
remaining two trials to be at high risk of detection bias as the au-
thors reported that clinical assessors were not blind (for caries as-
sessment) (Soderling 2000; Zanata 2003).

Incomplete outcome data

We judged two trials to be at a low risk of attrition bias, with mini-
mal to moderate losses to follow-up, and similar numbers/reasons
for losses between groups (Dasanayake 2002; Kramer 2001). In the
Kramer 2001 trial, a large cluster-randomised trial, whilst losses
before child caries assessment were moderate (nearly 20%), they
were not judged to constitute a high risk of bias, due to the similar-
ity in the level of attrition across groups.

We judged nine trials to be at unclear risk of attrition bias (Chaf-
fee 2013; Dasanayake 1993; Feldens 2007; Harrison 2012; Robert-
son 2013; Soderling 2000; Thorild 2003; Veronneau 2010; Zanata
2003). In one of the trials (Dasanayake 1993), attrition was 22%
overall before child caries assessment, and we were unable to de-
termine differences in attrition rates and reasons across groups due
to absence of data. In the Harrison 2012 trial, caries outcome data
was provided for 110/131 (84%) and 131/141 (92%) infants of moth-
ers randomised to the intervention and control groups, respective-
ly. In Veronneau 2010, limited information provided in the confer-
ence abstract report precluded confident assessment as high or
low risk of bias. Ramos-Gomez 2012a reported losses before caries
assessment of 32 and 34 percent in the intervention and control
group, respectively; however, without reasons for losses reported
by group, we were unable to confidently assess risk of attrition bias
as high or low. In Robertson 2013, the attrition rates were relative-
ly low in each group, but with some differences in the level of at-
trition across groups, causing uncertain implications for attrition
bias. Soderling 2000 reported insufficient detail to assess attrition
bias as high or low risk. In Thorild 2003, the levels of attrition at
the caries assessment time points were moderate in the two groups
included in this review, with small differences in the level of attri-
tion across groups and uncertain implications for risk of bias. The
losses prior to caries assessment in the Feldens 2007 trial were al-
most 30% in the two groups at the 4-year caries assessment, how-
ever, there was marginal difference between the groups in the at-
trition rate, and reasons provided for losses were similar. In Chaffee
2013, a large cluster-randomised trial, dental caries data were only
available for 64.1% (458/715) of the initial sample; however, the tri-
al authors reported that losses were principally due to withdrawal
from the study or inability to locate and did not differ significantly
by allocation status. Zanata 2003 also reported moderate attrition
before the caries assessment; however, with very small differences
between the groups in the level of attrition.

We considered six trials to be at high risk of attrition bias (Birun-
gi 2015; Hallas 2015; Lapinleimu 1995; Muhoozi 2017; Plutzer 2008;
Watt 2009). In Birungi 2015, attrition rates were high, over 40% be-
fore caries assessment, similar across groups, and authors report-
ed significant differences between groups in the sample after at-
trition. In the Hallas 2015 trial, only 10/84 of the infants of moth-
ers randomised were available for caries assessment and there was
no reporting of their group status. In Lapinleimu 1995, only 78/540
(14%) and 70/522 (15%) of the infants of parents randomised to the
intervention and control group, respectively, were included in the
follow-up dental study assessing caries in children at three years,
of which 72/78 (92%) and 65/70 (93%), respectively, completed the
three-year substudy. In the Muhoozi 2017 trial, 170/263 (64.6%) of
infants randomised to the intervention group, and 169/248 (68.1%)
of infants randomised to the control group were available for caries
assessment at 36 months of age. In Plutzer 2008, 75.4% of the in-
tervention group infants and 66.8% of control group infants were
available for the caries assessment at 20 months of age; and 29%
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and 28% of infants of mothers randomised to the intervention and
control groups, respectively, were available for the caries assess-
ment at age six to seven years. In the Watt 2009 trial, only 44/157
and 41/155 of infants of mothers randomised to intervention and
control groups, respectively, were available for the child caries out-
come assessment at four years.

Judgements regarding risk of attrition bias were primarily made
considering the assessment of child caries, the primary outcome of
this review.

Selective reporting

We judged only three trials to be at low risk of selection bias
(Dasanayake 2002; Feldens 2007; Kramer 2001), providing data for
prespecified and/or expected outcomes (including from the pub-
lished protocols). The remaining 14 trials were judged to be at un-
clear risk of reporting bias (Birungi 2015; Chaffee 2013; Dasanayake
1993; Hallas 2015; Harrison 2012; Lapinleimu 1995; Muhoozi 2017;
Plutzer 2008; Robertson 2013; Soderling 2000; Thorild 2003; Veron-
neau 2010; Watt 2009; Zanata 2003). For most of these trials, there
was insufficient information to confidently assess selective report-
ing. Four of the trials were judged to be at unclear risk of reporting
bias due to caries in infants/children not being included as a speci-
fied outcome in the study protocol (Chaffee 2013; Lapinleimu 1995;
Muhoozi 2017; Watt 2009).

Other potential sources of bias

We judged nine trials to be at a low risk of other bias (Chaffee
2013; Dasanayake 1993; Dasanayake 2002; Feldens 2007; Lapin-
leimu 1995; Muhoozi 2017; Plutzer 2008; Thorild 2003; Watt 2009).
One trial was judged as at high risk of other potential sources of bias
(Birungi 2015), as authors reported that there was a high risk of a
difference between the groups assessed for caries, more specifical-
ly, in socioeconomic status. For the remaining seven trials (Hallas
2015; Harrison 2012; Kramer 2001; Robertson 2013; Soderling 2000;
Veronneau 2010; Zanata 2003), the risk of other bias was judged
to be unclear, due to: failure to possible lack of standardisation of
caries assessment across groups (Kramer 2001); possible baseline
imbalances between groups (Harrison 2012; Soderling 2000); insuf-
ficient information on methods to confidently assess other sources
of bias (Hallas 2015; Veronneau 2010; Zanata 2003); or possible in-
tervention infidelity and insufficient information on methods to ad-
equately assess other potential sources of bias (Robertson 2013).

E=ects of interventions

See: Summary of findings for the main comparison Summary of
findings - diet and feeding practice advice versus standard care;
Summary of findings 2 Summary of findings - breastfeeding pro-
motion and support versus standard care; Summary of findings
3 Summary of findings - dietary advice versus standard care; Sum-
mary of findings 4 Summary of findings - oral hygiene education
combined with diet and feeding practice advice versus standard
care; Summary of findings 5 Summary of findings - antimicrobial
treatment versus placebo; Summary of findings 6 Summary of
findings - xylitol chewing gum versus chlorhexidine (CHX) varnish
or xylitol and CHX gum

See Summary of findings for the main comparison, Summary of
findings 2; Summary of findings 3; Summary of findings 4; Summa-
ry of findings 5; Summary of findings 6.

Diet and feeding practice advice for infants and young children
versus standard care

Three trials evaluated this comparison (Chaffee 2013; Feldens 2007;
Watt 2009).

Primary outcome

Caries presence in primary teeth

We observed a 15% reduced risk of caries presence in the primary
teeth of children of mothers who received the diet and feeding ad-
vice intervention compared with the standard care group (RR 0.85,
95% CI 0.75 to 0.97; 3 trials, 782 participants; moderate-certainty
evidence; Analysis 1.1).The two trials assessed as not at high risk of
bias for more than one risk of bias domain, were included in sen-
sitivity analyses (Chaffee 2013; Feldens 2007). There was still evi-
dence of a reduced risk of any caries presence in primary teeth be-
tween the intervention and standard care groups, though there was
a marginally larger reduction in risk (RR 0.84, 95% CI 0.74 to 0.96; 2
trials; 697 participants).

dmfs index score

There was a possible lower mean dmfs index score in the diet
and feeding practice advice intervention group compared with the
standard care group (MD -0.29, 95% CI -0.58 to 0.00; 3 trials, 757
participants; low-certainty evidence; Analysis 1.2).The sensitivity
analysis supported the main analyses by showing a possible low-
er mean score for children in the intervention compared with the
standard care group (MD -0.29, 95% CI -0.58 to 0.00; 2 studies; 757
participants).

dmB index score

There was a possible lower mean dmB index score in the diet and
feeding practice intervention group compared with the standard
care group (MD -0.90, 95% CI -1.85 to 0.05; 1 trial, 340 participants;
very low-certainty evidence; Analysis 1.3).The sensitivity analysis
results for dmB index score (MD -0.38, 95% CI -1.03 to 0.28, 2 studies;
575 participants) supported the finding of the main analysis, show-
ing no evidence of a difference between the groups.

d1 + mfs ≥ 5

One trial, Feldens 2007 reported caries severity assessed as d1 + mfs
≥ 5, and showed a lower risk in the diet and feeding practice ad-
vice intervention group compared with the standard care group (RR
0.68, 95% CI 0.50 to 0.92; 1 trial; 340 participants Analysis 1.4).

Secondary outcomes

For the infant/child

Microbiological presence

Not reported.

Plaque

Not reported.

Dental attendance

Not reported.

Dental general anaesthetics

Not reported.
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Oral health behaviours

Two trials (Feldens 2007; Watt 2009) provided information related
to infant/child oral health behaviours, which (given the variation in
reporting) was not considered suitable for meta-analysis. We have
summarised the findings from the trials in Analysis 1.5. Both trials
observed some evidence of benefit in favour of the diet and feed-
ing practice intervention group compared with the standard care
group.

For the mother

Plaque

Not reported.

Microbiological presence

Not reported.

Gingival health

Not reported.

Oral health behaviour

One trial (Watt 2009) provided information on mother self-reported
oral health behaviours, which we included as other data, and which
showed some benefit in favour of the diet and feeding practice in-
tervention compared with the standard care group (see Analysis
1.6),

Adverse events for mother or child

One trial only (Feldens 2007) provided information on adverse
events for the comparison, infant and young child diet and feeding
practice intervention versus standard care, and reported no events
(Analysis 1.7).

Breastfeeding promotion and support versus standard care

Primary outcome

Any caries presence in primary teeth

There was no evidence of a difference in the risk of caries presence
between the breastfeeding support and standard care groups (RR
0.96, 95% CI 0.89 to 1.03; 2 trials; 1148 participants; low-certainty
evidence; Analysis 2.1). Senstivity analysis, including only the one
trial (Kramer 2001), assessed as not high risk of bias for more than
one domain, similarly showed no evidence of a difference between
the groups (RR 0.97, 95% CI 0.91 to 1.03; 1 trial; 731 participants).

dmfs index score

Not reported.

dmB index score

We observed no evidence of a difference between the breastfeed-
ing intervention and standard care groups in the mean dmB in-
dex score (MD -0.12, 95% CI -0.59 to 0.36; 2 trials; 652 participants;
low-certainty evidence; Analysis 2.2). Sensitivity analysis, includ-
ing the one trial (Kramer 2001) assessed as not high risk of bias for
more than one domain similarly, showed no difference between
the groups (MD 0.10, 95% CI -0.81 to 1.01; 1 trial; 235 participants).

Secondary outcomes

Not reported.

Dietary advice for infants and young children versus standard
care

One trial evaluated this comparison (Lapinleimu 1995).

Primary outcome

Any caries presence in primary teeth

We observed no evidence of a difference in caries presence in pri-
mary teeth between the dietary advice for infants and young chil-
dren and standard care groups (RR 1.08, 95% CI 0.34 to 3.37; 1 trial;
148 participants; very low-certainty evidence; Analysis 3.1).

Secondary outcomes

For the infant/child

Oral health behaviour

Data on oral health behaviours from Lapinleimu 1995, which we in-
cluded as other data, showed no evidence of a difference between
groups (see Analysis 3.2).

For the mother

Plaque

Lapinleimu 1995 reported presence of plaque in mother dentition
assessed as sub and supragingival calculus, and we observed no ev-
idence of a difference in risk between the dietary advice and stan-
dard care groups (RR 0.92, 95% CI 0.62 to 1.37; 1 trial; 133 partici-
pants; Analysis 3.3).

Microbiological presence

Not reported.

Gingival health

Data from Lapinleimu 1995 on mother gingival health, assessed as
presence of mild or moderate bone loss, showed no evidence of
a difference in risk between the dietary intervention and standard
care groups (RR 1.43, 95% CI 0.42 to 4.85; 1 trial; 133 participants;
Analysis 3.4).

Oral health behaviour

Data from Lapinleimu 1995 on mother oral health behaviour, which
we summarised as other data (see Analysis 3.5), showed some evi-
dence of benefit in favour of the intervention compared with stan-
dard care.

Adverse events for mother or child

Not reported.

Oral hygiene, diet and feeding advice versus standard care

Primary outcome

Any caries presence in primary teeth

Two trials reported on any caries presence in primary teeth, show-
ing no evidence of a difference between the intervention and stan-
dard care groups (RR 0.91, 95% CI 0.75 to 1.10; 2 trials; 365 partici-
pants; low-certainty evidence). One trial, that included support to
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enable caregivers to provide children with a higher protein diet as
well as provision of recipes to improve the type of meals provided
to children, reported on caries presence in the top front four teeth
of children only; it similarly showed no evidence of a difference be-
tween the groups (RR 0.68, 95% CI 0.42 to 1.10; 1 trial; 226 partici-
pants; very low-certainty evidence) (Analysis 4.1). Sensitivity analy-
sis excluding the two trials assessed as high risk of bias for more
than two domains confirmed the main analysis result, by showing
no evidence of a difference between the groups (RR 0.88, 95% CI
0.72 to 1.07; 1 trial; 178 participants).

Hallas 2015 reported that assessment of the 10/94 infants who re-
turned for the 6-month and 12-month visits revealed no white spot
lesions on any teeth, and that all infants were determined to be cav-
ity-free at both visits. The authors of the Veronneau 2010 trial re-
ported that: "at 30 months, 86.8% and 86.9% of test and control
groups respectively were caries free. However, at 5-6 yrs old...40%
of the test group and 31.7% of the control group was caries free (p
= 0.09)".

dmfs index score

Only one trial (Plutzer 2008) reported dmfs index, and showed no
evidence of a difference between the oral hygiene, diet and feeding
advice intervention and standard care groups in the mean dmfs in-
dex score (MD -0.99, 95% -2.45 to 0.47; 1 trial, 187 participants; very
low-certainty evidence; Analysis 4.2).

dmB index score

Plutzer 2008 was the only trial to report on dmB index, and showed
no evidence of difference between the oral hygiene, diet and feed-
ing advice intervention and standard care groups in the mean dmB
index score (MD -0.30, MD -0.96 to 0.36; 1 trial; 187 participants; very
low-certainty evidence; Analysis 4.3).

SiC30 index score

One trial only, Plutzer 2008, reported mean SiC30 index score and

showed a result favouring oral hygiene, diet and feeding advice in-
tervention over standard care (MD -0.93, 95% CI -1.73 to -0.13; 1 tri-
al; 187 participants; Analysis 4.4).

d1-4 efs

Veronneau 2010 reported that: "At 30 months, both groups had
mean d1-4efs scores of 0.7...However, at 5-6 yrs old, the mean d1-4
efs scores were 4.9 for the test group and 6.8 for the control group
(p < 0.001 for the difference)".

Secondary outcomes

For the infant/child

Microbiological presence

Not reported.

Plaque

Not reported.

Oral health behaviours

One study (Muhoozi 2017) reported changes in child oral health be-
haviours associated with the intervention, included as other data,
which showed some benefit in favour of oral hygiene, diet and feed-
ing practice advice (Analysis 4.5 ).

Dental attendance

Plutzer 2008 reported dental attendance, as cumulative categories
of child visits from birth to six years of age (including 1 to 2 visits,
3 to 4 visits and ≥ 5 visits), which we have included as other data
(see Analysis 4.6). For 1 to 2 visits, children in the oral hygiene, diet
and feeding advice intervention group were more likely to attend
than those in the standard care group; for 3 to 4 visits there was
no difference between the groups, and for ≥ 5 visits, children in the
intervention group were less likely than those in the standard care
group to attend services.

For the mother

Plaque

Not reported.

Microbiological presence

Not reported.

Gingival health

Not reported

Oral health behaviour

One trial (Plutzer 2008) provided information on changes in mother
behaviours related to oral health, which we summarised as other
data in Analysis 4.7. The findings from this trial showed some ben-
efit in favour of oral hygiene, diet and feeding practice intervention
compared with standard care.

Adverse events for mother or child

One trial (Harrison 2012) reported observing no adverse events.
None of the other trials assessing oral hygiene, diet and feeding ad-
vice compared with standard care provided information relating to
adverse events (Analysis 4.8).

Antimicrobial treatment (CHX or iodine-NaF and prophylaxis)
in mother dentition versus placebo

Four trials evaluated this comparison (Dasanayake 1993;
Dasanayake 2002; Robertson 2013; Zanata 2003).

Primary outcome

Any caries presence in primary teeth

There was no evidence of a difference in the risk of caries presence
in primary teeth between the antimicrobial treatment (CHX or ido-
dine-NaF) intervention and placebo or no antimicrobial treatment
groups (RR 0.97, 95% CI 0.80 to 1.19; 3 trials; 479 participants; very
low-certainty evidence; Analysis 5.1). For this analysis, we observed
moderate statistical heterogeneity (Chi2 = 4.14, P = 0.13, I2 = 52%).
Two trials assessed as not at high risk of bias for more than one risk
of bias domain, were included in sensitivity analyses (Dasanayake
1993; Robertson 2013). The result was similar to the main analysis:
we observed no evidence of a difference between treatment and
placebo groups in risk of caries presence in primary teeth (RR 1.03,
95% CI 0.84 to 1.27; 2 trials; 415 participants).

Secondary outcomes

For the infant/child
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Microbiological presence

Dasanayake 1993 reported that "crude overall incidence of MS ac-
quisition in children of the treatment mothers was 36% greater
than that of the control children; however, the difference was not
statistically significant. The incidence estimates were adjusted for
race and gender. After the adjustment, there was no significant ex-
cess of MS incidence in either group." In this study, a child was de-
fined as colonised with MS (mutans streptococci) if any two con-
secutive samples among all saliva, plaque, or swab samples were
positive for MS. This study also reported that "the median time of
colonisation of the treatment group infants was 26 months com-
pared with 32 months for the control group. However, these mean
times were not significantly different from each other since their
two survival curves, indicating the time until colonization, were ho-
mogeneous".

Dasanayake 2002 reported that: "There were no significant differ-
ences in the percentage of children with detectable levels of S. mu-
tans in plaque during the study period or in the mean times to oral
colonization of S. mutans". Children in this trial had their first pos-
itive sample for S. mutans between 19 to 29 months (median age
24 to 27 months).

Plaque

Not reported.

Oral health behaviours

Not reported.

Dental attendance

Not reported.

Dental general anaesthetics

Not reported.

For the mother

Caries

Two trials (Dasanayake 2002; Zanata 2003) reported dmfs incre-
ment (change in dmfs score) in mothers, and we observed no evi-
dence of a difference between the antimicrobial treatment group
and placebo or no antimicrobial treatment groups (MD -0.21, 95%
CI -2.22 to 1.79; 2 trials; 130 participants; Analysis 5.2). One tri-
al (Dasanayake 2002) reported DMFT increment (change in DMFT
score) and similarly showed no evidence of a difference between
the groups (MD -0.30, 95% CI -1.86 to 1.26; 1 trial; 66 participants;
Analysis 5.3).

Microbiological presence

Dasanayake 1993 reported that: “Immediately following the treat-
ment period, there was a significant reduction of MS by 70% (P =
0.04), a 45% decline in lactobacilli (P = 0.04), a 46% decline in total
streptococci (P = 0.002) and a 42% decline in total cultivable bacte-
ria (P = 0.004) in the treatment group. S. sattguis increased signifi-
cantly (32%; P = 0.01) in the control group. None of the post-treat-
ment values in the treatment group was significantly different from
the corresponding values in the control group as indicated by the
repeated measures of analysis of variance. However, the post-treat-
ment values for this group were consistently lower than the control
group."

Dasanayake 2002 reported that: "The effect of the chlorhexidine
varnish on the maternal S. mutans levels is shown in figure 1. The
treatment group exhibited a significant reduction in the S. mutans
levels in stimulated saliva compared to the control group. This re-
duction began after the 2nd of the first 4 applications given be-
tween six and seven months after delivery and remained significant
for about 12 months. Repeated-measures Anova that included the
number of antibiotic episodes as an independent variable indicat-
ed that this treatment effect over time was statistically significant
(p = 0.0002 for the group vs time interaction term in the mixed mod-
el)".

Gingival health

Not reported.

Change in self-reported oral health behaviours

Not reported.

Adverse events for mother or child

Two trials (Dasanayake 1993; Dasanayake 2002) reported informa-
tion relating to adverse events for mother or child, which we have
recorded as other data (see Analysis 5.4). In both trials, adverse
events were reported related to the topical application of treat-
ment solutions.

Xylitol versus CHX or CHX + xylitol antimicrobial treatment

Primary outcome

Any caries presence in primary teeth

Data from one trial (Thorild 2003) showed no evidence of a differ-
ence in the risk of caries presence in primary teeth between the xyl-
itol antimicrobial antimicrobial intervention and CHX intervention
groups (RR 0.62, 95% CI 0.27 to 1.39; 1 trial; 96 participants; very
low-certainty evidence; Analysis 6.1).

Soderling 2000 reported that "the differences in risk (at the age of 2
years) between the chlorhexidine and the xylitol groups (RR = 1.39;
95% CI, 0.69-2.79)...were not statistically significant”. The dmB in-
dex was used in this study to assess caries in dentition of children,
with only lesions extending to the dentin, and fillings, included in
the diagnosis of caries presence.

dmB index (score)

Data from Soderling 2000 showed a lower mean dmB in the xylitol
intervention group compared with the CHX intervention group at 5-
year assessment (MD -2.39, 95% CI -4.10 to -0.68; 113 participants;
low-certainty evidence; Analysis 6.2).

defs index (score)

Thorild 2003 reported mean dmfs index score, and showed no ev-
idence of a difference between the xylitol and CHXl intervention
groups (MD -0.28, 95% -0.83 to 0.27; 1 trial, 96 participants; very low-
certainty evidence; Analysis 6.3).

defs index (score categories)

Thorild 2003 also reported defs score categories and we similarly
observed no evidence of a difference between the xylitol interven-
tion and CHX/xylitol groups: 1 to 3 defs (RR 0.48, 95% CI 0.15 to 1.54;
1 trial; 96 participants), 3 to 4 defs (RR 0.85, 95% CI 0.18 to 3.98; 1

Interventions with pregnant women, new mothers and other primary caregivers for preventing early childhood caries (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

32



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

trial; 96 participants), ≥ 5 defs (RR 0.28, 95% CI 0.01 to 6.78) (very
low-certainty evidence; Analysis 6.4).

Secondary outcomes

For the infant/child

Microbiological presence

Two trials (Soderling 2000; Thorild 2003) reported any mutans
streptococci colonisation and showed a lower risk of any mutans
streptococci colonisation in the children of mothers who were in
the xylitol intervention compared with CHX or CHX combined with
xylitol intervention group (RR 0.60; 95% CI 0.45 to 0.81; Analysis 6.5).

Thorild 2003 reported mutans streptococci colonisation score cate-
gories, and we observed no evidence of a difference in risk between
the xylitol intervention and xylitol combined with CHX intervention
group, for any of four categories: score 0 (RR 1.12, 95% CI 0.88 to
1.41; 1 trial; 100 participants); score 1 (RR 0.65, 95% CI 0.21 to 2.01;
1 trial; 100 participants); score 2 (RR 0.39, 95% CI 0.08 to 2.05; 1 trial;
100 participants); score 3 (RR 1.31, 95% CI 0.33 to 5.18; 1 trial; 100
participants) (Analysis 6.6).

Plaque

Not reported.

Oral health behaviours

Not reported.

Dental attendance

Not reported.

Dental general anaesthetics

Not reported.

For the mother

Plaque

Not reported.

Microbiological presence

One trial (Soderling 2000) reported mutans streptococci colonisa-
tion level in mothers (CFU/mL), assessed at the three-year child
caries assessment time point, and we observed a lower level of
colonisation in the xylitol intervention compared with the CHX in-
tervention group (MD 0.50, 95% CI 0.15 to 0.85; 1 trial, 126 partici-
pants; Analysis 6.7).

Gingival health

Not reported.

Oral health behaviours

Not reported.

Adverse events for mother or child

Not reported.

D I S C U S S I O N

Summary of main results

In this Cochrane review, we included 17 RCTs (four cluster-ran-
domised), assessing a clinical, or oral health education and/or pro-
motion intervention, with women during pregnancy and mothers
or other caregivers of infants in the first year of life, and reporting
at least one measure of caries in children (at up to six years). The 17
trials randomised 23,732 caregivers (most were pregnant women
and new mothers, though a small number were grandmothers and
fathers), and their children. Three trials assessed diet and feed-
ing practice advice for infants and young children against standard
care; two assessed breastfeeding promotion and support versus
standard care; one assessed dietary advice for infants and young
children against standard care; five assessed oral hygiene, diet and
feeding practice advice versus standard care; four assessed antimi-
crobial treatment (including chlorhexidine or iodine-NaF applica-
tion and prophylaxis) in dentition of women versus placebo; and
two assessed xylitol against CHX or CHX combined with xylitol an-
timicrobial treatment in dentition of women. The studies were per-
formed in a mix of high- middle- and low-income countries. In nine
of the included trials, participants were socioeconomically disad-
vantaged.

Considering the oral health education or promotion interventions,
for the primary outcome caries presence in primary teeth, we ob-
served a 15 percent reduced risk in children of caregivers who re-
ceived an infant and young child diet and feeding practice interven-
tion compared with standard care (RR 0.85, 95% CI 0.75 to 0.97; 3 tri-
als; 782 participants; moderate-certainty evidence) and the mean
dmfs score was possibly lower in the intervention compared with
standard care group (low-certainty evidence). However, no clear
difference was observed between these groups in mean dmB (very
low-certainty evidence). We observed a possible reduced risk of
caries presence in primary teeth in the breastfeeding promotion
and support intervention compared with the standard care group
(low-certainty evidence); however, there was no evidence of a dif-
ference between these two groups in mean dmB score (low-cer-
tainty evidence). We observed no evidence of a difference in risk
of caries presence in primary teeth between children of caregivers
who received infant/young child dietary advice only, compared
with standard care (very low-certainty evidence). No evidence of
difference was seen between children of caregivers who received
oral hygiene, diet and feeding practice advice compared with stan-
dard care in any caries presence in primary teeth (low-certainty ev-
idence), or in mean dmfs and dmB scores (very low-certainty evi-
dence).

Considering the two clinical intervention comparisons, for antimi-
crobial treatment versus placebo, we observed no evidence of a dif-
ference between groups in caries presence in primary teeth (very
low-certainty evidence), the only primary outcome measure re-
ported. There was a lower mean dmB in children of mothers who
received xylitol compared with the CHX antimicrobial intervention
group (low-certainty evidence), but no evidence of a difference be-
tween these two groups in caries presence in primary teeth (very
low-certainty evidence).

No adverse events for mother or child were reported by trials in the
health education/promotion comparisons. Two studies assessing
antimicrobial treatments reported adverse events.
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No subgroup analyses (based on intervention start, intervention
duration, child age at caries assessment, participant socioeconom-
ic status, and trial design (unit of randomisation)) were performed
due to paucity of data. Sensitivity analyses (restricted to the trials
not assessed as being 'high risk' in two or more risk of bias domains)
largely supported findings observed in the main analyses.

Overall completeness and applicability of evidence

The evidence for interventions with pregnant women, new mothers
and other caregivers of children in the first year of life for preventing
ECC is insufficient for drawing robust conclusions. Though we were
able to include 17 trials involving 23,732 caregivers (mainly moth-
ers) and their children, only 15 provided data for inclusion in the re-
view analysis, and they assessed six interventions. All analyses in-
cluded few studies (between one and three) and participant num-
bers were low; additionally, many of the included trials reported on
few outcomes of relevance to this review. None of the included tri-
als assessed a health service and/or policy intervention designed to
modify access to oral health information or services, and as four of
the interventions assessed were against placebo or standard care,
our assessment of the relative effect of different intervention types
was limited to one pairwise comparison.

Considering the comparison, infant and young child diet and feed-
ing practice advice versus standard care, and the primary outcome,
three trials with 782 child participants provided data for meta-
analyses on caries presence in primary teeth; two trials with 747
participants contributed data for dmfs index score; and one trial,
with 340 participants, contributed data for both dmB index score
and d1 + mfs ≥ 5. None of the included trials provided data for the
child secondary outcomes included in this review. For mother sec-
ondary outcomes, evidence was limited to one trial providing data
for few participants on plaque and gingival health.

For breastfeeding promotion and support versus standard care,
two trials only were included, and evidence was limited to data on
two caries outcomes: caries presence in primary teeth (1148 partic-
ipants), and dmB index score (652 participants).

For the evaluation of dietary advice for infants and young child
compared with standard care, data were available from only one
trial, for the primary outcome, caries presence in primary teeth (148
participants), and secondary mother outcomes, plaque and gingi-
val health (133 participants).

For oral hygiene advice combined with diet and feeding practice
advice for infants and young children versus standard care, and
the primary outcome, the evidence included only three trials with
591 participants reporting on caries presence in primary teeth, and
one trial with 187 participants reporting the dmfs, dmB, and SiC30
indexes. Additionally, narrative caries outcomes were reported by
two studies. Regarding the secondary outcomes: for the child, two
studies with 208 participants reported on dental anaesthetics; no
data were included in analysis for any of the other outcomes; and
we were able to include outcomes as other data on child oral health
behaviours from one study, and dental attendance from two stud-
ies. For the secondary outcomes relating to mothers, we were only
able to include other data on change in mother self-reported oral
health behaviours (including diet) and attitudes, from one study.

Considering the two clinical intervention comparisons, for antimi-
crobial treatment in mothers versus placebo, evidence for the pri-

mary outcome was limited to three studies with 479 participants re-
porting on caries presence in primary teeth. No data were available
for inclusion in analysis for the child secondary outcomes; narrative
outcomes were included from two trials on microbiological pres-
ence. We were able to include data in analysis only for two moth-
er secondary outcomes; DMFS increment (2 trials, 130 participants)
and DMFT increment (one trial, 66 participants); and the same two
trials reported narrative outcomes on microbiological presence in
mother dentition. For the pairwise comparison of the two types of
antimicrobial treatment, we were able to include data in analysis
from only two studies, on four primary outcome measures: caries
presence in primary teeth (96 participants), dmB index score (113
participants), defs index score (96 participants) and defs score ≥ 5
(96 participants).

Whilst we planned to explore variation in effects due to difference
in intervention features and characteristics of participants through
subgroup analysis (including intervention start: prenatal versus
postnatal; intervention duration, ≤ 6 months versus > 6 months;
child age at caries assessment; ≤ 3 years versus > 3 years; socioeco-
nomic status, low versus mixed or any), we were unable to perform
these analyses for any of the six comparisons due to the small num-
ber of studies included in analysis. Further, the included trials used
a variety of definitions of outcomes including the definition/diag-
nosis of caries, and different assessment time points, which further
complicates interpretation of the data, and may limit the applica-
bility of the results.

Quality of the evidence

Risk of bias in the included studies was mixed. Across the included
trials, there was a general lack of methodological detail provided
to assess specific aspects of risk of bias, leading to many 'unclear'
judgements. In most of the included trials, blinding of participants
and personnel was not possible due to the nature of the interven-
tion assessed, which is a concern for the subjective outcomes, but is
less likely to have introduced bias for objective outcomes including
caries. Most of the included trials were judged at high or unclear risk
of attrition bias, due to moderate or high numbers of infants not be-
ing available for the caries assessments and differences in the pro-
portions of infants 'lost to follow-up' across the groups compared.

We were able to include seven of the 15 trials contributing data for
analysis, that were judged at high risk of bias for no more than one
of the risk of bias assessment items, in sensitivity analyses, which
mostly supported findings from the main analyses.

For the primary outcomes, caries presence in primary teeth, dmfs
and dmB scores, we assessed the certainty of the evidence using
the GRADE approach. The certainty of the evidence available var-
ied across the six comparisons evaluated in the review, as follows:
infant and young child diet and feeding practice advice compared
to standard care, moderate to very low-certainty evidence; breast-
feeding promotion and support versus standard care, low-certain-
ty evidence; dietary advice compared with standard care, very low-
certainty evidence; oral hygiene, diet and feeding practice advice
versus standard care, low to very low-certainty evidence; antimi-
crobial treatment in dentition of mothers versus placebo, very low-
certainty evidence; xylitol chewing gum versus CHX varnish antimi-
crobial treatment in dentition of mothers, low to very low-certain-
ty evidence. For all the comparisons, evidence was predominant-
ly downgraded due to design limitations (risk of bias), and impre-
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cision (uncertain effect estimates, and at times small sample sizes
and low event rates).

Potential biases in the review process

The search for trials in this area was performed using Cochrane Oral
Health's and Cochrane Pregnancy and Childbirth's Trials Register,
the Cochrane Central Register of Controlled Trials (CENTRAL) and
leading electronic databases indexing relevant research. It is un-
likely that trials that have been conducted have been missed; how-
ever, unpublished trials, or ongoing trials not registered in clinical
trial registries could be missing. Should such trials be identified, we
will include them in future updates of the review.

We aimed to reduce bias wherever possible by having at least two
review authors independently working on trial selection, data ex-
traction, risk of bias judgements, and GRADE assessments.

Agreements and disagreements with other studies or
reviews

A review by Chen 2019 affirmed that ECC remains a global public
health issue. However, despite the obvious potential opportunity,
there have been relatively few studies undertaken exploring the ef-
fects of interventions targeted at pregnant and new mothers and/
or carers to address this issue.

One Cochrane review has assessed the RCT evidence on fluoride
supplementation (with tablets, drops, lozenges or chewing gum) in
pregnant women compared with no fluoride supplementation dur-
ing pregnancy for preventing dental caries in the primary dentition
of children (Takahashi 2017). Takahashi 2017 included one RCT pro-
viding a maximum of 938 participants with data for analysis and
found no evidence of a difference between the intervention and no
treatment groups in caries presence, assessed at two time points,
three and five years (low-quality evidence). The authors conclud-
ed that there was no evidence that fluoride supplements taken by
women during pregnancy are effective in preventing dental caries
in their offspring, which is unsurprising given contemporary under-
standing of the primarily topical (as opposed to systemic) mode of
action of fluoride in preventing dental caries.

Intending to explore the hypothesis that reducing maternal oral
cariogenic microbial load will reduce the risk of their offspring de-
veloping caries, another Cochrane review assessed the RCT evi-
dence on the effects of treating periodontal disease in pregnant
women on perinatal and maternal morbidity and mortality out-
comes (Iheozor-Ejiofor 2017). This review included no caries out-
comes.

Several other systematic and nonsystematic reviews have as-
sessed evidence to determine effects of interventions with preg-
nant women and/or new mothers/other caregivers of infants dur-
ing the first year of life on ECCs. A review of RCTs only, by Muthu and
colleagues aimed to evaluate use of prenatal fluoride, chlorhexi-
dine mouth rinses, and xylitol (labelled pharmacological interven-
tions) in altering the mutans streptococci levels and reducing caries
in children (Muthu 2015). Two trials were included in this review,
neither of which provided any data on caries outcomes. Similar
to our findings relating to the antimicrobial treatments in preg-
nant women and mothers, Muthu 2015 concluded that there was
a dearth of evidence supporting the use of pharmacological inter-
ventions for expectant mothers for altering the mutans streptococ-
ci levels in their children, and further noted the lack of evidence that

any such change in microbial load was actually associated with a
reduction in caries.

Henry 2017 reviewed the evidence for the efficacy of oral health ed-
ucation programmes provided to pregnant mothers in preventing
ECC and attempted to determine the most effective programme.
Whilst the review, which included RCTs only, was published in 2017,
the database search strategy included studies published up to 26
August 2013 only. Four RCTs were included, one of which (Weinstein
2004) we had excluded as some of the infant participants were old-
er than one year of age at the start of intervention delivery. The oth-
er three studies are included in our review. Whilst no meta-analy-
sis was reported, risk ratios were calculated and interpreted. Henry
2017 concluded that there was some evidence to suggest that oral
health education in pregnant women may have a positive impact
in preventing ECC in their children, but noted that this recommen-
dation was 'weak' (no GRADE assessment of evidence certainty was
performed). These reviewers concluded that the most effective in-
tervention cannot be ascertained due to variations in and the lim-
ited number of interventions assessed. This supports our conclu-
sions that, whilst there is some evidence suggesting health educa-
tion and promotion interventions with pregnant women and care-
givers in the first year of life (e.g. dietary and feeding practice ad-
vice, and oral hygiene instruction) may be effective for reducing risk
of ECC, the accumulated RCT evidence is limited and uncertain, and
does not allow for the determination of the most effective interven-
tion(s) in pregnant women (and new mothers and other caregivers)
for preventing ECC.

Moynihan 2019 systematically reviewed evidence on the impact of
modifiable risk factors for preventing ECC. Twelve questions relat-
ing to infant feeding, diet, oral hygiene, and fluoride, defined by a
WHO expert panel, were addressed in this review. The review was
commissioned to inform recommendations in a World Health Or-
ganisation (WHO) manual on ECC prevention. The Moynihan 2019
review included a range of evidence types (RCTs, cohort studies,
case control studies, cross-sectional studies). The best available
(highest level) were synthesised for each question, where possible,
using meta-analysis. Questions relating to the use of fluoride tooth-
paste were excluded from the review due to proven efficacy. The
population inclusion criteria were different to those in our review.
For instance, Moynihan 2019 included children < 72 months and
their caregivers, whereas we included studies involving pregnant
women and infants up to the age of one (inclusive) at the start of
intervention delivery/at baseline). The dental caries outcome mea-
sures included in this review were similar to those in our review,
and GRADE was used to assess evidence quality in the Moynihan
2019 review. Only one of the questions addressed by the Moyni-
han 2019 review is relevant to our review: 'is oral health education
for caregivers effective for preventing ECC?' For this question, six
RCTs were identified and synthesised, and two meta-analyses were
performed, both including three trials only. The conclusions were
ambiguous, with one meta-analysis showing no evidence of a dif-
ference in dmB: (standardised mean difference -0.15, 95% -0.34 to
0.05; P = 0.14; moderate-quality evidence) between the group of
children whose mothers received oral health education compared
to the group whose mothers received no oral health education. The
second meta-analysis showed that children of caregivers who re-
ceived oral health education had a reduced risk of ECC (where the
outcome of interest was 'caries present') compared with those of
caregivers who had never received oral health education (OR 0.39;
95% CI 0.19 to 0.79; moderate-quality evidence). The ambiguous
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findings about the effects of oral health education for caregivers
on ECC of the Moynihan 2019 review, are in agreement with the
findings of the assessment of health education and promotion in-
terventions in this review, and support the conclusion that the evi-
dence is insufficient to guide practice. Unlike our review, in which
we defined the age at time of caries assessment (between birth
and six years of age), Moynihan 2019 did not specify the age of
caries assessment. In addition, Moynihan 2019 included two cohort
and six quasi-experimental studies that could not contribute fur-
ther to informing the questions remaining around the effect of oral
health education provided to caregivers of young children (age < 72
months) in preventing ECC.

Xiao 2019 systematically reviewed the evidence relating to the as-
sociation between prenatal oral healthcare, ECC, and streptococ-
cus mutans carriage in children, considering RCT and observational
evidence. Three RCTs, one prospective cohort study, and one nest-
ed case-control study, were included in this review. The types of
prenatal oral healthcare tested in these five studies were: provision
of fluoride supplements, oral examinations/cleanings, oral health
education provided to pregnant women, referrals for dental care,
and xylitol gum chewing for pregnant women. Data from four stud-
ies on caries incidence (presence) were included in a meta-analysis.
The results reported suggested a beneficial effect of prenatal oral
healthcare against ECC: at one year, OR 0.12, 95% CI 0.02 to 0.77;
at two years, OR 0.18, 95% CI 0.05 to 0.63; at three years, 0R 0.25,
95% CI 0.09 to 0.64; and at four years, OR 0.35, 95% CI 0.12 to 1.00.
The authors of the Xiao 2019 review recommended prioritising the
evaluation of interventions that restore an expectant mother's oral
health to a disease-free state in future research.

Although a small body of evidence is evolving to support the bene-
fit of interventions targeted at pregnant women and/or new moth-
ers/other caregivers of young infants for preventing ECC, the quan-
tity and quality of that evidence remains limited. Uncertainty re-
mains, particularly in relation to the types of interventions that are
the most effective (and their specific features), and the groups of
women and infants in whom such interventions are likely to be ben-
eficial.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Moderate-certainty evidence suggests that providing pregnant
women, new mothers or other caregivers with diet and feeding
practice advice for infants and young children probably leads to
a slightly reduced risk of caries; however, the evidence available
for other types of interventions is uncertain and we are unable to
draw any reliable conclusions. The current evidence is insufficient
to evaluate which intervention features are effective, and most ef-
fective, for preventing early childhood caries.

Implications for research

Additional adequately-powered, well-designed RCTs, are needed
to assess the effects of interventions with mothers and other prima-
ry caregivers during pregnancy and/or the first year of a child's life
for preventing early childhood caries. Future studies should assess
not only emerging oral health education/promotion interventions
and clinical interventions, but also health service and/or policy in-
tervention(s) designed to modify access to oral health information
or services for pregnant women and/or mothers/other caregivers
of young children. Careful consideration should be given in future
trials to collecting and reporting data on relevant participant char-
acteristics (e.g. socioeconomic status, access to and level of fluo-
ride in water), and to specific features associated with each inter-
vention, to enable assessment of variation in intervention effects,
and to determine what interventions work best, particularly for vul-
nerable populations.

This review has highlighted a paucity of data, and wider challenge
in oral health research: the lack of consistency in recording and re-
porting caries outcomes, which makes inter-study comparisons dif-
ficult. In part, this is the result of lack of agreement amongst re-
searchers as to what makes a good caries outcome measure, but is
also a reflection of the disproportionate cost of embedding a com-
prehensive rigorous dental evaluation in any community-based
complex intervention. Future research efforts could be invested in
exploring consistent collection of oral health data using consistent
clinically relevant outcomes measured at key time points, in an ef-
ficient and cost-effective manner at a population level.

We have identified eight planned or ongoing studies and four are
awaiting classification (pending the reporting of data on caries in
primary dentition of children). We will consider these in the first re-
view update.
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Characteristics of included studies [ordered by study ID]

 

Methods Cluster-RCT (randomisation by community unit): NCT00397150 (PROMISE-EBF trial, Ugandan site), with
follow-up study of infants at 5 years

Participants 765 pregnant women and their fetuses from 24 community clusters were randomised.

Inclusion criteria: women residing in a selected cluster, ≥ 6 months pregnant, with no plans to move
outside of the cluster within 1 year

Exclusion criteria: reduced ability to collaborate for psychological/mental reasons, severely ill, given
birth more than 7 days ago, multiple birth, newborn with severe malformation

Setting: Mbale district, Eastern Uganda (data collection, including for the follow-up study, from 2006 to
2011)

Interventions Group 1 (n = 396 pregnant women from 12 clusters randomised)

Women received individual tailored home-based peer counselling focused on promoting exclusive
breastfeeding. The intervention was delivered by workers from the community who were trained in the
intervention protocol. The counselling included one prenatal visit followed by four postpartum visits.

Group 2 (n = 369 pregnant from 12 clusters randomised)

Women received the standard care delivered by public health services.

Timing: commenced towards the end of pregnancy, and continued through weeks 1 to 10 after birth (≤
6 months intervention duration)

Theory or model used as a basis for intervention: not reported

Outcomes Data in meta-analysis for: primary outcome: caries in primary teeth, dmB index; secondary outcomes:
none

Narrative text for: none

Tabulated data for: none

Additional outcomes that had not been prespecified: Child: none reported. Mother: breastfeeding

Notes Funding: Quote: "This work was supported by European Union Sixth Framework International Cooper-
ation–Developing Countries, Research Council of Norway, Swedish International Development Cooper-
ation Agency, Norwegian Programme for Development, Research and Education, South African Nation-
al Research Foundation, and Rockefeller Brothers Foundation".
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Declarations of interest: none declared

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "A total of 24 clusters were stratified into urban and rural and allocated
at random (computer generated with an allocation ration 1:1)".

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not reported; unlikely participants and personnel were blinded considering
the nature of the intervention assessed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: “The interviewers and dentists were aware of the children’s involve-
ment in the PROMISE EBF trial but were blinded with respect to their group al-
location”.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Overall, 417/765 (55%) children of the mothers randomised were available
for caries and other outcome assessment at 5 years, of which 215/396 (54.3%)
were children of mothers randomised to the intervention group, and 202/369
(54.7%) were children of mothers randomised to the control group. Therefore,
very high loss to follow-up. Though the losses were relatively evenly distrib-
uted across the two groups, the authors reported differences in the character-
istics of the children in the two groups at the 5-year assessment (see other bias
below).

Selective reporting (re-
porting bias)

Unclear risk Prespecified outcomes reported, but caries in infants/children not included as
specified outcome in the study protocol.

Other bias High risk The authors reported that the intervention and control group child cohorts
from the PROMISE-EBF study, used for the included follow-up study, "differed
substantially with respect to the prevalence of EBF at 24 weeks of infant's age
(59% versus 12%). Additionally, they reported significant differences between
the groups at the 5-year follow-up data collection point (when caries were as-
sessed), in socioeconomic status".

Birungi 2015  (Continued)

 
 

Methods Cluster-RCT (randomisation by health service unit): NCT00635453 (Porto Alegra Early Life Nutrition and
Health Study), with 3-year follow-up of infants

Participants 715 mothers and pregnant women and their fetuses/infants from 20 health service clusters were ran-
domised.

Inclusion criteria: all pregnant women with scheduled clinic visits from April to December 2008 (and
their foetuses/infants) in the selected study services (births occurred from May 2008 to February 2009)

Exclusion criteria: for health centres, ≤ 100 infant patient visits in 2006; staJ-sharing among clinics

or participation in a contemporaneous community-based dietary programme; for participants: HIV+

mothers; and infants with congenital malformations

Setting: Health units in Porto Alegra, Rio Grande do Sul, Brazil (women were enrolled from April to De-
cember 2008, child caries assessments occurred from August 2011 to June 2012).

Cha=ee 2013 

Interventions with pregnant women, new mothers and other primary caregivers for preventing early childhood caries (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

48



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions Group 1 (n = 360 pregnant women from 9 clusters randomised)

Women received dietary advice from healthcare workers who were trained in infant feeding guidelines,
namely the "Ten steps of Healthy Diet for Brazillian Children under Two Years of Age", plus written ma-
terial relating to the dietary advice. The recommendations in these guidelines included: (1) exclusive
breastfeeding to 6 months of age; (2) continued breastfeeding to 2 yrs of age, with gradual introduction
of complementary foods; (3) at 6 months, start complementary feeding (grains, meat, fruits) 3 times
daily while continuing breastfeeding; (4) mealtimes at regular intervals, adjusted to the child’s internal
hunger cues; (5) new foods should gradually get thicker until the child is able to eat a family meal, but
foods should never be liquefied; (6) provision of a variety of healthy foods every day; (7) daily intake of
different fruits and vegetables; (8) avoidance of sugar, sweets, soB drinks, salty snacks, and processed
and fried foods; (9) implementation of good hygiene practices in food preparation and handling; and
(10) adequate, responsive feeding during illness. The guidelines contained no specific oral heath mes-
sages.

Group 2 (n = 355 pregnant women from 11 clusters randomised)

Women received standard care.

Timing: counselling was provided when mothers attended clinics for pre and postnatal visits; no fur-
ther details on timing of intervention were provided (> 6 months intervention duration).

Theory or model used as a basis for intervention: clinical guidelines for early infant feeding, more
specifically the “Ten steps for healthy feeding of children younger than two years”

Outcomes Data in meta-analysis for: primary: caries presence in primary teeth, dmfs index; secondary outcomes:
none

Narrative text for: none

Tabulated data for: none

Additional outcomes that had not been prespecified: Child: none reported. Mother: none reported

Notes Funding: "The Brazilian Ministry of Health, the Rio Grande do Sul Research Support Foundation
(FAPERGS), and NIH-NIDCR grant F30DE022208 (to BWC) supported this research".

Declarations of interest: none declared

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Of the 31 eligible health centres, 16 were initially selected via a wit-
nessed drawing, by the principal investigator, of labelled markers from an
opaque container, such that 2 health centres would be included from each of
the city’s 8 geo-administrative districts. Following a stratified randomisation
scheme, health centres were block-randomised by district, with one health
centre per district allocated to the intervention and another to the control.
To increase statistical power, 4 additional health centres from the original 31,
regardless of district, were randomly drawn. Health centre size differed, and
thus, to maintain a balanced number of births by group, these additional 4
health centres were block-randomised at a 1:3 ratio. This yielded 9 interven-
tion and 11 control group health centres".

Allocation concealment
(selection bias)

Low risk Opaque container used to ensure allocation concealment during randomisa-
tion

Blinding of participants
and personnel (perfor-
mance bias) 

High risk Quote: "the health centers were invited to participate without disclosure of al-
location status". It is likely that participants and study personnel were aware
of their group assignment.

Cha=ee 2013  (Continued)
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Quote: "Dental outcomes were available for 64.1% (458/715) of the initial sam-
ple. Losses were principally due to withdrawal from the study or inability to lo-
cate and did not differ significantly by allocation status...Children available for
analysis differed statistically significantly from those lacking dental informa-
tion for 3 variables: mean maternal age (26.4 yrs intervention vs 25.2 yrs con-
trol), proportion having fathers with ≤ 8 yrs of education (49.9% vs 43.3%), and
proportion low social class (78.3% vs 82.4%)".

Selective reporting (re-
porting bias)

Unclear risk Caries in infants/children was not prespecified as an outcome in the study pro-
tocol. Quote: "mother-child pairs were enrolled at baseline, prior to the deci-
sion that dental outcomes would be assessed".

Other bias Low risk No signs of other bias

Cha=ee 2013  (Continued)

 
 

Methods RCT

Participants 62 pregnant women and their foetuses were randomised.

Inclusion criteria: women in their third trimester of pregnancy attending the Jefferson County Health
Department in Birmingham residing in a fluoridated community with their spouse or significant other
as the only other adult with at most one other child at home who: did not plan to breast feed their in-
fant; did not receive any form of anti-bacterial therapy 3 months prior to enrolment; and who had 2.5

x 104 or more colony forming units (CFU) of MS per mL of unstimulated saliva on at least two of three
screening samples obtained during consecutive visits

Exclusion criteria: not reported

Setting: maternal and infant care program (MIC) of the Jefferson County Health Department in Birm-
ingham, Alabama, USA (study dates not reported)

Important health characteristics reported: all included women had 2.5 x 104 or more colony forming
units (CFU) of MS per mL of unstimulated saliva on at least two of three screening samples obtained
during consecutive visits.

Interventions Group 1 (n randomised not reported, 23 children were included in the caries assessment at 3 years)

Women received L-NaF antimicrobial solutions to their dentition. The sealant applications (Delton clear
shade; Johnson and Johnson, East Windsor, NJ) were applied to all nonrestored occlusal fissures, by
a clinician. Around the time of the emergence of the infant's first tooth, a dental hygienist, who was
masked to the treatment/control status of the participants, performed a dental prophylaxis consisting
of a supragingival scaling, polishing with a rubber cup, water, and pumice, and flossing on the mother.
Next, the hygienist applied either the treatment or placebo. The active treatment solution consisted of
I2-NaF solution [1.0 g I2 (USP grade), 1.0 g Kl (USP grade), 53.0 mL glycerin (USP grade), 1.2 g NaF (USP

grade) and water to make 100 mL]. The solution was then adjusted to pH 4.5 with 85% H3PO4. consist-

ing of a red disclosing solution [47.0 mL erythrocin dye (Butler Dental Co.), 53.0 mL glycerin, and 47.0
mL water adjusted to pH 4.5 with 85% H3PO4]. All agents were prepared within 2 weeks of application

by a pharmacist and stored under refrigeration in coded amber glass syringes to maintain the blind-
ness. Two mL of the agent were administered to the mothers for 5 min every other day over a period
of 2 weeks, according to the method described previously. The iodine content of each batch of active
agent was confirmed by titration with sodium thiosulfate (30). After application of the last treatment,

Dasanayake 1993 
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all mothers were examined by an oral pathologist to evaluate any potential harmful effects of treat-
ment/placebo applications. Number of participants randomised not reported, 23 mother-child pairs in-
cluded data outcome for study outcomes.

Group 2 (n randomised not reported, 25 children were included in the caries assessment at 3 years)

Women received a placebo treatment agent consisting of a red disclosing solution (47.0 mL erythrocin
dye (Butler Dental Co.), 53.0 mL glycerin, and 47.0 mL water adjusted to pH 4.5 with 85% H3PO4).

Intervention timing: intervention started 6 months after birth (around the time of the emergence of first
teeth), and lasted for 2 weeks, with application of the agent for 5 minutes every other day (≤ 6 months
intervention duration).

Theory or model used as a basis for intervention: not reported

All participants: mothers received complete restorative treatment prior to receiving the intervention
or placebo treatment.

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth; secondary outcome:
adverse events for mother or child

Narrative text for: child microbiological presence; mother microbiological presence

Tabulated data for: adverse effects for mother or child

Additional outcomes that had not been prespecified: Child: none reported. Mother: none reported

Notes Funding: Quote: "This study was supported by contract //NolDE-42552 from the National Institute of
Dental Research".

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: “mothers were randomly assigned to either the treatment or control
group”.

Allocation concealment
(selection bias)

Low risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk For blinding of participants: ensured by use of placebo comparator; for per-
sonnel blinding, quote: “Sealants were applied by a clinician not involved
in any other aspect of the study in an attempt to maintain the masking...All
agents were prepared within 2 weeks of application by a pharmacist and
stored under refrigeration in coded amber glass syringes to maintain the blind-
ness."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Authors reported that 48/62 of the women and infant pairs randomised com-
pleted the study, of which 23 and 25 pairs, respectively, were randomised to
the treatment and control groups. The numbers randomised to each group
initially was not reported (therefore not possible to compare attrition rates
across groups and confidently assess whether this domain was at high or low
risk of attrition bias).

Dasanayake 1993  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk Without access to the study protocol, we were unable to confidently assess re-
porting bias.

Other bias Low risk Authors reported that the control and treatment groups were homogenous
with respect to age, race, baseline caries experience, and oral bacterial lev-
els; data to demonstrate similarity between the two groups provided. No clear
signs of other bias

Dasanayake 1993  (Continued)

 
 

Methods RCT

Participants 75 pregnant women and their foetuses were randomised.

Inclusion criteria: women between 16 and 45 years of age attending a County Deparment of Health
Maternal and Child Health Clinic during their second trimester of pregnancy, who planned to live in the
study area for the next 4 years, and who had at least 10 teeth with no open cavities.

Exclusion criteria: known to be HIV positive, no commitment to use the County Health Department
Pediatric Clinic during the course of the study, plans to move out of the study area in the next 4 years,
planned to breastfeed, or became pregnant during the trial

Setting: a County Department of Health Maternal and Child Health Clinic (country and study dates not
reported)

Important health characteristics reported: women in the intervention group had a mean 51 (SD 1.0)
log10 S. mutans count; women in the control group had a mean 4.6 (SD 1.8) log10 S. mutans count; none

of the included women were known to be HIV+.

Interventions Group 1 (n = 38 women randomised)

Mothers received a 10% chlorhexidine varnish treatment, applied by trained dental hygienists. The var-
nish was applied to each subject 6 months after delivery, every four weeks. The first of these 4 applica-
tions coincided approximately with the eruption of the first tooth. Subsequent to the first set of 4 appli-
cations, a single application was given every 6 months.

Group 2 (n = 37 women randomised)

Mothers received a placebo varnish containing 1% hydroxypropyl cellulose, 0.2% quinine hydro-
choloride and food colouring, at the same time intervals as the treatment group. Since there was a con-
cern that polyurethane alone can reduce the S. mutans levels, normal saline was used as stage 2 for the
control group.

Intervention timing: varnish applied at 12, 18, 24, 30 and 36 months postpartum (intervention duration
> 6 months)

Theory or model used as a basis for intervention: not reported

All participants: mothers received emergency restorative care and prophylaxis prior to receiving the
start of the trial. Participants who developed new caries lesions during the study were referred to the
County Department of Health for free restorative treatment.

Outcomes Data in meta-analysis for: primary outcome: none; secondary outcomes: mother DMFS index, mother
DMFT index, adverse events for mother or child

Narrative text for: child microbiological presence; mother microbiological presence

Tabulated data for: adverse events for mother or child

Dasanayake 2002 
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Additional outcomes that had not been prespecified: Child: none reported. Mother: none reported

Notes Funding: Quote: “Oralife Inc. in Toronto Canada provided the therapeutic agents and partial funding
for the study”.

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of participants was achieved by use of the placebo varnish compara-
tor, and addition of quinine and food colouring to the placebo vanish which
made it similar to the chlorhexidine varnish in taste and appearance, ensured
blinding of participants. Considering study personnel, not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "A calibrated and fully blinded examiner performed dental examina-
tions”.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 5/38 (13%) and 4/37 (11%) of the women randomised to the control group and
their infants were lost to follow-up.

Selective reporting (re-
porting bias)

Low risk All outcomes reported as described initially

Other bias Low risk Quote: “Subsequent to randomization, the two groups of mothers were com-
parable in terms of age, race, baseline differences in infants’ gender, method
of delivery, birth weight or the length of gestation (table 1)".

Dasanayake 2002  (Continued)

 
 

Methods RCT: NCT00629629.

Participants 500 women (new mothers) and their infants were randomised.

Inclusion criteria: women who had given birth to an apparently normal, single, full term (≥ 37 weeks)
baby with birthweight equal to or greater than 2500 g and without an impediment to breastfeeding
(e.g. HIV/AIDS)

Exclusion criteria: HIV-positive mothers; infants with congenital malformation(s), infants referred to
intensive care unit, multiple pregnancy

Setting: Sao Leopoldo Brazil (mother-child pairs recruited from the town's only publicly funded hospi-
tal, which mainly serves low-income population, from October 2001 to June 2002)

Interventions Group 1 (n = 200 women randomised)

Mothers received a home visit dietary intervention known as the 'Ten Steps to Healthy Feeding of
Younger Children' intervention. The dietary advice was given by 12 trained field workers who coun-
selled the mothers about breast feeding and healthy weaning, based on the WHO recommendations

Feldens 2007 

Interventions with pregnant women, new mothers and other primary caregivers for preventing early childhood caries (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

53



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

known as the ‘Ten Steps for Healthy Feeding Children Younger than 2 Years’. The advice was provided in
an informal manner and considered the mother’s opinions and concerns about child rearing and child
diet, as well as the cultural and economic aspects of feeding practices in Southern Brazil. Particularly,
the dietary advice aimed at exclusive breastfeeding up to 6 months; after 6 months, breastfeeding on
demand was discouraged and the importance of a reasonable meal interval (about 3 h) for the child to
be hungry was emphasised. The mothers of breastfed babies who were older than 6 months were en-
couraged to continue breastfeeding but it was also recommended that they should gradually substi-
tute three breastfeeding meals by a 3-times-a-day solid diet including a variety of fruits, cooked vegeta-
bles, meat and cereals, as to meet the family meals at the age of 1 year. The mothers of the bottle-fed
babies who were older than 6 months were encouraged to gradually substitute all bottles by a 5-a-day
solid diet rich in nutrients maintaining reasonable intervals between meals. All mothers were advised
not to use bottle or breastfeeding as pacifiers and they were encouraged to gradually restrict either
bottle or breastfeeding during the night. The mothers were also advised against the addition of sug-
ars (sugar cane, honey) in fruits, porridge, juices, milk or other liquids and against the provision of soB
drinks, sweets and savoury snacks; they were encouraged to avoid fried food and to use salt in moder-
ation. Advice on hygiene practices in food preparation and handling was also provided. A leaflet was
used to guide the advice and was handed to the mother as a reminder. The mothers also received ver-
bal and written information about preparation of complementary food and recipes of healthy food for
the child’s age, traditionally used by families in this region. No specific advice about oral hygiene was
provided.

Group 2 (n = 300 women randomised)

The control group received routine assistance/standard care delivered by their paediatricians in the
health service.

Intervention timing: monthly advice from birth up to six months, thereafter advice at 8, 10 and 12
months postpartum (> 6 months intervention duration)

Theory or model used as a basis for intervention: World Health Organization recommendations for
feeding young children

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth, dmfs index, dmB index,
d1 + mfs > 5; secondary outcomes: none

Narrative text for: none

Tabulated data for: child oral health behaviours; adverse events for mother or child

Additional outcomes that had not been prespecified: Child: none reported. Mother: breastfeeding

Notes Funding: "This project was supported by the Brazilian National Counsel for Scientific and Technolog-
ical Development (CNPq). Manuscript writing was also supported by the National Institute of Science
and Technology for Health Technology Assessment (IATS)".

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "...assignments of two fiBhs of the mothers to the intervention group
(n ¼ 200) and the others to the control group (n ¼ 300). Blocked randomisa-
tion was used to avoid imbalance at any point of the randomisation process.
The mothers who had agreed to participate were sequentially included in a
list based on time of delivery and then grouped in blocks of five. Two mothers
from each block were randomly assigned to the intervention group, with the
process being repeated for consecutive blocks. A larger control group was cho-
sen to increase the study power with a reasonably small increase in the costs
of the study".

Feldens 2007  (Continued)
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Allocation concealment
(selection bias)

Low risk Quote: "A researcher not directly involved in the selection process (MRV) con-
ducted the randomisation".

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not reported; unlikely considering the type of intervention evaluated

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Authors reported that the dentists who assessed infant/child teeth for caries
were blind to group allocation, at the 1- and 4-year time points.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Moderately high attrition, with the rate slightly higher in the control than inter-
vention group.

Quote: "Losses comprised 122 children (intervention: n = 42⁄ 200, 21%; con-
trols: n = 80⁄ 300, 27%) at the first year dental examination and 38 additional
children (intervention: n = 17, 8.5%; controls: n = 21, 7.0%) at age 4 years. The
main reason for losses up to the 1-year assessment, as shown in the Figure,
was inability to locate the child’s home, usually because of the family having
moved to another city. Losses between the assessment at 1 and 4 years of age
were again mainly caused by family relocation (intervention n = 11; controls
n = 13); other causes being inability to locate the address (intervention n = 4;
controls n = 6) and refusal (intervention n = 2; controls n = 2)".

Selective reporting (re-
porting bias)

Low risk Dental health in children a prespecified outcome in the study protocol. Addi-
tionally, most outcomes specified in the protocol reported

Other bias Low risk Data presented showed no evidence of any significant imbalance between
groups on key characteristics, even with the relatively high attrition rate, and
uneven attrition across the groups.

Feldens 2007  (Continued)

 
 

Methods RCT

Participants 94 women (new mothers) and their infants were randomised.

Inclusion criteria: all mothers who delivered a healthy full-term infant at Bellevue Hospital were eligi-
ble to participate in the study while they were on the postpartum unit and to participate in the 6-month
and 12-month follow-up program for evaluation of the infant’s oral health status.

Exclusion criteria: not reported

Setting: Bellevue Hospital, a major urban academic teaching hospital in Manhattan, New York, USA
(study conducted from 4 January 2010 to 4 January 2011)

Important health characteristics reported: Cree children in the included communities known to be at
a higher risk of dental disease, including early childhood caries (ECC), than nonIndigenous children in
Canada

Interventions Group 1 (n = 47 women randomised)

Mothers viewed an 8-minute newborn oral health educational digital versatile disc (DVD) at the bed-
side, designed by the principal investigator and co-investigators based on the best available evidence
for oral healthcare for infants and young children to prevent formation of white spots, demineralisa-
tion, and dental caries in the first few years of life. The content of the video included: goals for grow-
ing up cavity free; definition of early childhood caries; pattern of tooth eruption; how to keep baby

Hallas 2015 
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teeth healthy; newborn and infant oral care by parents; when to start brushing baby teeth; when to use
toothpaste with fluoride; sleep time habits; teething: dispelling myths; teething symptoms; bacterial
transmission from mother to baby; importance of mother caring for her own teeth; infant diet: avoiding
sugary foods; diet and health; bad eating habits; establishing the dental home; the first dental home;
fluoride varnish

Group 2 (n = 37 women randomised)

Mothers randomised to the control group viewed a standardised 8-minute DVD on nutrition for new-
borns and infants.

Intervention timing: delivered in the immediate postpartum period, during mothers' postnatal hospital
stay (intervention duration < 6 months)

Theory or model used as a basis for intervention: authors stated that the intervention was informed by
evidence on best practice for infant oral health.

All participants: mothers in both groups received routine newborn education by nurses, the lactation
consultant, physicians, and residents. This included information on feeding and bathing the infant and
identification of signs of illness but did not include any oral health education or instruction.

Outcomes Data in meta-analysis for: primary outcome: none; secondary outcomes: none

Narrative text for: any caries presence in primary teeth

Tabulated data for: none

Additional outcomes that had not been prespecified: Child: none reported. Mother: none reported

Notes Funding: grant from the American Dental Association and the Samuel D. Harris Fund for Children’s
Dental Health

Declarations of interest: none declared

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "A computer was used to randomly assign 47 mothers to the treatment
group and 47 mothers to the control group".

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Blinding of participants and personnel not reported and unlikely that partici-
pants or personnel were blind to group assignment considering the type of in-
tervention assessed.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Authors stated that "assessments were conducted at 2 clinics by non-study
staJ"; no other details provided.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Due to significant no show, child caries were not reported by group, nor was
the second study outcome for inclusion in this review, mothers self-reported
oral health behaviour reported by group.

Quote: "Despite numerous efforts to contact each mother who enrolled in the
study to remind her to return with her infant for the 6-month and 12-month
oral health assessment follow-up visits at either the Bellevue or NYU paediatric
dental clinic, only 10 mothers returned for both the 6-month and 12-month in-

Hallas 2015  (Continued)
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fant follow-up visits. Therefore, data analysis for statistical significance for fol-
low-up visits could not be conducted as planned”.

Selective reporting (re-
porting bias)

Unclear risk Without access to the study protocol, it was not possible to confidently assess
this trial as being at high risk or low risk of selective reporting.

Other bias Unclear risk Limited data comparing key characteristics of participants provided and
therefore not clear how similar the groups were at baseline and caries assess-
ment

Hallas 2015  (Continued)

 
 

Methods Cluster-randomised controlled trial (randomisation by community unit): ISRCTN41467632;
NCT00175318

Participants 272 women (pregnant women or new mothers) and their infants from 9 communities were randomised.

Inclusion criteria: Cree woman residing in a community selected for the study, recently having given
birth or between the 12th and 34th weeks of pregnancy, healthy infants or with a medical condition
(e.g. congenital abnormality) included, family consented to participation

Exclusion criteria: woman who had knowledge of an impending permanent move out of her current
community.

Setting: Cree communities located to the east and southeast of James Bay, in Quebec, Canada (recruit-
ment January 2005 to October 2007)

Important health characteristics: Cree children in the communities from which the participants were
drawn known to be at a higher risk of dental disease, including caries, than nonIndigenous children in
Canada

Interventions Group 1 (n = 131 women from 5 communities randomised)

Women in the intervention communities received a one-on-one counselling intervention during preg-
nancy and up to 6 more sessions before the child's second birthday. The oral health education was de-
livered by Aboriginal women living in the study communities who were trained in the motivational in-
terviewing (MI) technique. Mothers received resources at each MI visit to enable them to implement se-
lected behaviours including infant toothbrushes, toothpaste and sippy cups.

Group 2 (n = 141 women from 4 communities randomised)

Women randomised to the control group received standard health education and promotion provid-
ed by local health clinics. More specifically, women received a culturally-appropriate educational pam-
phlet describing healthy dental care practices for young children. Pamphlets were mailed to mothers
when their child was 6 months of age and again at 18 months of age. The pamphlet titled "Protect Baby
Teeth: Circle of Smiles" had been previously produced in 2000 by the Nursing Caries Committee of the
St. Theresa Point First Nation of Manitoba, Canada and is available from them on request.

Intervention timing: started during pregnancy (1 counselling session), with six additional sessions de-
livered after birth, up to the child's second birthday, at the time of routine infant wellness clinic visits (>
6 months intervention duration)

Theory or model used as a basis for intervention; the MI-style scripts were based on scripts from a pre-
vious trial (Weinstein 2004), with one type of script used for mothers whose child had experienced the
first tooth eruption, and another for new mothers.

All participants: at one year of age, all infants received fluoride varnish, provided at local clinics.

Outcomes Data in meta-analysis: primary outcome: caries presence in primary teeth; secondary outcomes: none

Harrison 2012 

Interventions with pregnant women, new mothers and other primary caregivers for preventing early childhood caries (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

57



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Additional narrative text for: none

Tabulated data for: dental attendance, adverse events for mother or child

Additional outcomes that had not been prespecified: Child: child receipt of anaesthetic for dental
treatment, parent report of ‘dental-caries related’ child quality of life. Mother: none reported

Notes Funding: "This research was supported by the Canadian Institute of Health Research (grant #FRN
67817)."

Declarations of interest: none declared

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Randomization was done over community radio with two “rounds”
of a constrained randomisation process. Two baskets contained envelopes
marked “test” or “control”: one basket for large communities (2 envelopes:
1 test, 1 control) and another for smaller communities (7 envelopes: 4 test, 3
control). Communities were randomised in each round by alphabetical order-
ing of the communities’ names. For example, for each round, the first name on
the alphabetical list of communities was announced, followed by the drawing
of an envelope from the basket; the next name was announced, followed by
another draw until all envelopes were allocated. Of the 9 communities, 5 were
allocated to test and 4 to control conditions".

Allocation concealment
(selection bias)

Low risk Envelopes and community radio

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quote: “Mothers and interveners were aware of their community’s allocation”.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "when each child was at least 30 month old, clinical data were collect-
ed by calibrated examiners, masked to the community's assignment".

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Quote: "assessment rates in the villages ranged from 73-100%"; caries out-
come data was provided for 110/131 (84%) and 131/141 (92%) infants of moth-
ers randomised to the intervention and control groups respectively.

Selective reporting (re-
porting bias)

Unclear risk Child caries specified as a study outcome (secondary) in the protocol. The au-
thors stated in the protocol that data on mothers dental health knowledge,
oral home care practices, child-feeding and comforting practices will be col-
lected at 30 months and compared between test and control communities,
however no results have been presented for these secondary outcomes of the
study.

Other bias Unclear risk Baseline characteristics were comparable but not equivalent for both groups:

Quote: "We compared demographic and behavioral characteristics at baseline
to assess the success of randomization. The distributions of most variables
were very similar for the two randomised groups of mothers specifically, for
age, dental knowledge score, other children, toothbrushing, and recent den-
tal visit (Harrison 2010). However, despite the random assignment of commu-
nities, fewer test mothers had already delivered at time of enrolment (19.2%
vs 40.0%), had visited a dentist for toothache (35.5% vs 50.0%), and had oth-
er children with a previous tooth extraction (34.1% vs 48.9%). Therefore, sec-

Harrison 2012  (Continued)
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ondary analyses of outcomes were done with regression adjustment to control
for baseline differences. We compared the results of the adjusted and unad-
justed analyses to determine the impact of these differences".

Harrison 2012  (Continued)

 
 

Methods Cluster-randomised controlled trial (randomisation by maternal hospital/clinic): ISRCTN37687716,
NCT01561612 (PROmotion of Breastfeeding Trial) with 6-year follow-up of children

Participants 17,046 women (new mothers) and their infants from 31 hospitals/clinics were randomised, 13,889 were
involved in the follow-up study.

Inclusion criteria: women who expressed an intention to breastfeed on admission to the postpartum
ward and who had given birth to a healthy, singleton infant of 37 weeks or more gestation with a birth
weight of ≥ 2500 g and Apgar score 5 or higher at 5 minutes

Exclusion criteria: illness that would contraindicate breastfeeding or severely compromise its success

Setting: maternity hospitals and polyclinics in Belarus (participants recruited for the RCT June 1996 -
December 1997, and for the follow-up study included in this review December 2002-April 2005)

Interventions Group 1 (n = 8865 women from 16 clusters randomised)

Women received a breastfeeding promotion intervention based on the WHO/UNICEF Baby-Friendly
Hospital Initiative, which emphasised healthcare worker assistance with initiating and maintaining
breastfeeding, and also provided lactation and postnatal breastfeeding support.

Group 2 (n = 8181 women from 15 clusters were randomised).

Standard care (i.e. usual infant feeding practices and policies)

Intervention timing: started during labour, continued through the immediate postpartum period (hos-
pital stay and postnatal visits to poly clinics) (intervention duration > 6 months)

Theory or model used as basis for intervention: BFHI – Baby friendly hospital initiative (WHO and
UNICEF)

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth, dmB index; secondary
outcomes: none

Additional narrative text for: none

Tabulated data for: none

Additional outcomes that had not been prespecified: Child: gastrointestinal tract infection, respira-
tory tract infection (including upper respiratory tract infections, otitis media, croup, wheezing, or pneu-
monia), atopic eczema, anthropometric and blood pressure. Mother: breastfeeding

Notes Funding: Canadian Institutes of Health Research

Declarations of interest: quote: "Dr. Kramer is a Senior Investigator of CIHR. Dr. Platt is a Monat-
McPherson Career Investigator of McGill University and a career investigator (chercheur-boursier) of
the Fonds de la recherche en santé du Québec".

Risk of bias

Bias Authors' judgement Support for judgement

Kramer 2001 
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Random sequence genera-
tion (selection bias)

Low risk Random numbers table

Allocation concealment
(selection bias)

Low risk Coin flip during community meetings

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk How participants and personnel blinded not reported; unlikely considering the
type of intervention assessed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "Dentists performing these evaluations ..were unaware of the fact that
the children examined had participated in PROBIT and, in particular, of the ex-
perimental vs control treatment allocation of each polyclinic".

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "A total of 13,889 PROBIT children were seen in follow-up, represent-
ing 81.5% of the 17,046 originally randomised. Of the 3,157 (17,046 – 13,889)
children randomised but not followed up, 88 had died, 2,938 were lost to fol-
low-up, and 131 were unable/unwilling to come for their follow-up visit. Fol-
low-up rates were similar in the experimental (80.2%) and control (82.9%)
polyclinics but varied considerably by polyclinic: from 56.1% at one of the Min-
sk polyclinics to 94.6% at Klimovichi, a small rural-based polyclinic." 13, 883
children are included in the reporting of caries outcomes, therefore, there
were six missing children in the caries outcomes report, with no explanation of
why or from which groups. Whilst the reason for the missing children was un-
clear, it was too small to constitute a risk of bias concern.

Selective reporting (re-
porting bias)

Low risk Dental health of children was prespecified in the study protocol as a secondary
outcome, and a comprehensive range of prespecified outcomes reported.

Other bias Unclear risk Quote: "Dentists performing these evaluations had no specific training to stan-
dardize their examinations...One potential limitation of our study is that the
caries data are based on routine examinations by a large number of un cali-
brated public health dentists. Such unstandardized examinations could lead
to non differential (by treatment) misclassification of caries and thus bias any
true treatment effects towards the null, although Hausen 2001 have reported
similar caries diagnoses recorded by trained, calibrated dentists and public
dental clinics in Finland".

Kramer 2001  (Continued)

 
 

Methods Randomised controlled trial (STRIP baby project), with dental substudy following children to 3 years

Participants 1054 families (including mother and/or father primary caregivers) with 1062 infants aged 7 months
were randomised.

Inclusion criteria: healthy infants between the ages of 7 and 13 months (every fiBh child of the main
study was invited to participate in the dental study)

Exclusion criteria: not reported

Setting: well-baby clinics in the city of Turku, Finland (patients recruited for main study March 1990 to
May 1992)

Interventions Group 1 (n = 537 families, n= 540 infants randomised)

Lapinleimu 1995 
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Parents assigned to this group received dietary advice aimed at achieving a healthy diet for their in-
fants, low in saturated fat and cholesterol. Every 1 - 3 months, families in this group received dietary
advice focused on how to ensure an adequate energy supply. The best diet for the child was defined as
one that contained energy according to the child's hunger, with 30-35% of energy derived from fat, pro-
portions of polyunsaturated / monounsaturated / saturated fatty acids (P/M/S ratio) of 1/1/1, daily cho-
lesterol intake of less than 200 mg, 15% of energy from proteins, and 55% from carbohydrates. Based
on the dietary histories of the children and their parents, individually tailored instructions were given
to adjust fat intake of the children to be 30 - 35% of energy intake after the age of 7 - 8 months and to
reduce intake of SAFA and cholesterol. The intervention group mothers were encouraged to continue
breastfeeding as long as they found it feasible. The dietitians advice sessions lasted 20-25 minutes and
occurred at every visit (7, 8, 10, and 13 months).

Group 2 (n = 517 families, n = 522 infants randomised)

Standard care/diet. More specifically, the parent(s) assigned to the control group received written in-
formation of a well-balanced and healthy diet for infants, available also at well-baby clinics in Finland.
The control group families were also advised to continue breastfeeding or formula feeding until the
child was 1 year old; thereafter, cows' milk with at least 1.9% fat was suggested. No individualised di-
etary counselling was given and diet-related topics were discussed only briefly. Control group families
were met twice, when the child was 7 months and 13 months.

Intervention timing: intervention started when infants were 7 months; completed when infants were 13
months (intervention duration > 6 months).

Theory or model used as a basis for intervention: not reported

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth; secondary outcomes:
plaque in dentition of mothers: presence of sub and supragingival calculus; mother gingival health:
mild or moderate bone loss

Additional narrative text for: none

Tabulated data for: child oral health behaviours; mother self-reported oral health behaviours (includ-
ing diet) and attitudes

Additional outcomes that had not been prespecified: Child: anthropometric; cholesterol, high-den-
sity-lipoprotein (HDL)-cholesterol apolipoproteins A1 and B, energy (KJ) carbohydrates, fats, polyun-
saturated fats, monounsaturated fats, saturated fats. Mother: breastfeeding

Notes Funding: This study was supported by grants from the Mannerheim League for Child Welfare, the
Finnish Cardiac Research Foundation, the Medical Council of the Academy of Finland, the Yrjo Jahns-
son Foundation, the Foundation for Paediatric Research, Finland, Piltti Foundation, the Juho Vainio
Foundation, the Turku University Foundation, and Van den Bergh Foods Company and the substudy
was "financially supported by the Yrjo Jahnsson Foundation".

Declarations of interest: not reported

Three twin pairs were allocated to the intervention group, and five twin pairs to the control group.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: “The study population consisted of 1054 families with 1062 infants,
who were allocated to intervention (n = 540) and control (n = 522) groups by
random numbers at the 7-month visit".

Allocation concealment
(selection bias)

Unclear risk Not reported

Lapinleimu 1995  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not reported; not likely considering nature of intervention (education relating
to diet) assessed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Authors reported that one-fiBh of the parents who participated in the initial
study were invited to participate in the follow-up study. Only 78/540 infants
randomised to the intervention group, and 70/522 randomised to the control
group were included in the follow-up study, of which 72/78 (92%) and 65/70
(93%) in the two groups respectively completed the 3-year dental substudy.

Selective reporting (re-
porting bias)

Unclear risk The dental study (caries assessment) was added as a substudy; therefore,
caries in infants/children was not a prespecified outcome in the initial protocol
for the RCT.

Other bias Low risk No sign of other bias

Lapinleimu 1995  (Continued)

 
 

Methods Randomised controlled trial (cluster randomisation, by community unit/sub counties); NCT02098031,
with 3-year follow-up of infants

Participants 511 caregivers (mothers or grandmothers) and infants randomised

Inclusion criteria: all consenting households with infants aged 6-8 months within a participating vil-
lage; children who did not have a mother as a caregiver were included and recruited with a grandmoth-
er.

Exclusion criteria: households were excluded if the child had, 1) congenital malformation(s), 2) a phys-
ical disorder that would influence growth or preclude anthropometric measurements or influence nu-
trient intake, 3) been diagnosed with a mental or brain illness as reported by the mother or a health
worker, 4) if the household was likely to migrate within the study period, or 5) if the mother was unable
to provide information or unwilling to participate in the study. Town centres within the included dis-
tricts were excluded to minimise differences in socioeconomic status, oral hygiene and feeding prac-
tices.

Setting: Kabale and Kisoro districts in South-Western Uganda (RCT conducted between October 2013
and January 2015)

Important health characteristics reported: 35.7% and 28.6% of infants in the intervention and control
groups, respectively, had a reported illness at baseline.

Interventions Group 1 (n = 263 caregivers randomised)

Women (mothers or grandmothers) received nutrition and hygiene education, including oral health-
care for mothers of new babies, delivered in three main sessions, each lasting 6-8 hours, over a six-
month period. Nutrition education: included provision of formulated recipes and demonstration of
how to cook using locally available foods, including good quality protein. The mothers were encour-
aged to have a kitchen garden with vegetables and domestic animals (chicken/rabbits), to provide
cheap animal protein. Hygeine education: the intervention focused on oral hygiene, which included
demonstration of how to brush infant's teeth, handwashing before feeding, strategies to avoid cross
contamination (e.g. not sharing utensils), and use of clean utensils during food preparation. Play thera-
py, and other interventions to support infant development were also included.

Muhoozi 2017 
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Group 2 (n = 248 caregivers randomised)

Standard care

Intervention timing: intervention started when children were aged between six and eight months, and
lasted for six months.

Theory or model used as basis for intervention: nutrition education component was based on the WHO
10 guiding principles of complementary feeding of breastfed children (PAHO/WHO 2003).

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth (top front four teeth on-
ly); secondary outcomes: none

Additional narrative text for: none

Tabulated data for: child oral health behaviours

Additional outcomes that had not been prespecified: Child: nutritional status,anthropometric mea-
sures, child development. Mother: none reported

Notes Funding: Thorne Holst Foundation and University of Oslo

Declarations of interest: author declarations not reported; reported that "the funders had no role its
design or conduct"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "We used a three stage procedure to obtain households for the trial.
First, by simple random sampling, sub counties in both districts were allocat-
ed to the intervention or control group. Second, all the villages in each partic-
ipating sub county (intervention or control) were listed alphabetically and as-
signed numbers in ascending order. By use of computer- generated random
numbers, villages whose position matched with the random numbers were
identified eligible. Third, by complete enumeration, all consenting households
with children aged 6–8 months within a participating village were recruited to
the study by simple random sampling, sub counties in both districts were allo-
cated to the intervention or control group".

Allocation concealment
(selection bias)

Unclear risk Method to conceal allocation not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Authors reported that this was an open-label trial.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: " The study personnel collecting the data and analysing the study data
and analysing the study outcomes was blinded to group allocation".

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 170/263 (64.6%) of infants randomised to the intervention group, and 169/248
(68.1%) of infants randomised to the control group, were available for caries
assessment at 36 months of age.

Selective reporting (re-
porting bias)

Unclear risk Comprensive reporting of all outcomes prespecified in protocol; however
caries, assessed in a follow-up study, was not an outcome prespecified in the
study protocol.

Muhoozi 2017  (Continued)
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Other bias Low risk Data comparing study population characterisations for the two groups, at
baseline (main RCT study) and in the follow-up study, suggested that the only
significant difference between the groups was breastfeeding frequency, with a
higher proportion of mothers in the control group (75.4%) reporting feeding ≥
8 times a day than mothers in the intervention group (64.5%).

Muhoozi 2017  (Continued)

 
 

Methods Randomised controlled trial (Cavity Free Children Trial; multi-arm trial with 3 arms; low and high inten-
sity group combined for inclusion in review meta-analysis)

Participants 649 pregnant women and their fetuses were randomised (all included in this review).

Inclusion criteria: nulliparous women pregnant women attending regular antenatal visits at the par-
ticipating teaching (public) hospitals (most women were in their 5th to 7th months of pregnancy)

Exclusion criteria: high risk and multiple pregnancies; improperly completed questionnaires and
mother's inability to comprehend written English

Setting: Teaching (public) hospitals in Adelaide, South Australia (participants recruited in 2002)

Interventions Group 1 (n = 165 women randomised)

Women received printed information about oral health applied in the form of anticipatory guidance
at enrolment into the study. The information included messages focused on their own oral health and
nutrition during pregnancy, healthy diet advice for young infants and children, and information about
healthy feeding practices (e.g. pacifiers, infant sleep and importance of primary teeth for infants). At
6 months postpartum they received anticipatory guidance about oral health for infants via mail, rein-
forced during a scripted telephone interview which also included consultation on issues arising in the
interview. Women received a third round of guidance, focused on oral health of 12-month children, at
12 months postpartum.

Group 2 (n = 162 women randomised)

Women received the same interventions as women in Group 1, however no structured telephone inter-
view/advice; n = 156 women, randomly assigned after second round advice was provided.

We combined these two groups for inclusion in this review.

Group 3 (n = 322 women randomised)

Women received standard care.

Intervention timing: one session delivered during pregnancy (5 to 7 months); subsequent sessions at 6
and 12 months postpartum (> 6 months intervention duration)

Theory or model used as a basis for intervention: Nowak 1995 model of anticipatory guidance delivered
by paediatricians and family physicians in well childcare clinics in the early years to improve oral health
in young children

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth; dmfs index; dmB index;
SiC30 index; secondary outcomes: none

Additional narrative text for: none

Tabulated data for: child dental attendance; change in mother self-reported oral health behaviours
(including diet) and attitudes; adverse events for mother or child

Additional outcomes that had not been prespecified: Child: type of dental provider, child receipt of
anaesthetic for dental treatment, infant health at birth (gestation at birth, birth weight, sex, race, con-

Plutzer 2008 
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genital abnormalities, Apgar score and resuscitation at birth). Mother: access to oral health informa-
tion; maternal health at birth of study child (gestation at first visit, blood pressure, hospitalisation dur-
ing pregnancy, onset of labour, postnatal hospital stay, some laboratory results not further specified)

Notes Funding: Chanel 7 Children's Research Foundation of South Australia, Colgate Oral Care, Johnson &
Johnson Pacific Company and The University of Adelaide

Declarations of interest: none declared

Groups 1 and 2 combined for inclusion in the review analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A random number table was used to allocate women into test or control
groups (before their consent was sought as Zelin RCT design).

Allocation concealment
(selection bias)

High risk Zelin RCT design

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Zelin RCT design

Quote: "The potential participants were randomly allocated to the test and
control groups, then approached about the aims of the study and their group
allocation. They had the opportunity to accept or refuse the group to which
they were randomly allocated. Lack of blinding and potential loss of statistical
power (if many participants refuse the allocated group) are the main disadvan-
tages of the design".

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "To assist with blinding the examiner from knowing the characteristics
of the child (test/control group), the examinations were organized through a
dental receptionist who received the examination schedules".

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 75.4% of the intervention group infants and 66.8% of control group infants
were available for the caries assessment at 20 months of age. 96/327 (29%)
and 91/322 (28%) of infants of mothers randomised to the intervention and
control groups respectively were available for the caries assessment at age 6-7
years; 117/327 (35%) and 113/322 (35%) were available for the dental visit out-
come assessment.

Selective reporting (re-
porting bias)

Unclear risk Without access to a study protocol, we were unable to confidently assess re-
porting bias.

Other bias Low risk The authors reported that after being told their group assignment (Zelin de-
sign), very few participants switched groups. Considering group imbalance,
the authors reported that: "The only significant differences between the
groups at baseline were in the use of dental floss (31.6% in the test group used
versus 22.6% women in the control group; chi square P < 0.01) and in the use
of alcoholic drinks during the pregnancy (12.4% in the test group compared
with 7.4% in the control group; chi square P < 0.05)". Additionally, analysis
comparing participants in the intervention and control groups included in the
6-7 year outcome assessment showed no significant difference between the
groups in key characteristics.

Plutzer 2008  (Continued)
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Methods Randomised controlled trial

Participants 414 women (new mothers) and their infants were randomised.

Inclusion criteria: woman located in the selected study communities, able to provide informed con-
sent, with at least 20 natural teeth and unrestored caries or a previous child with documented early
childhood caries; and with a child between 4.5 and 6.0 months of age (with or without teeth)

Exclusion criteria: presence of orthodontic appliance and pregnancy

Setting: local Indigenous Health Service (IHS) or tribally operated community dental clinics in four dif-
ferent American Indian communities in Oregon, Washington and Arizona USA (recruitment and study
dates not reported)

Important health characteristics reported: high prevalence, severity, and morbidity from ECC in the in-
cluded. AI/AN communities

Interventions Group 1 (n = 204 women randomised)

Women received a 10% chlorhexidine (CHX) dental vanish treatment. Treatments (six) were applied by
a trained hygienist or dental assistant after a brief rubber cup prophylaxis. They were applied in two
stages: Stage 1 contained 10% CHX diacetate w/v suspended in a solution of Sumatra benzoin and al-
cohol. Stage 2 was a proprietary aqueous dispersion of inert methacrylate approved for use by the FDA
under license K023671. The stage 2 coating was designed to prolong the contact time between the CHX
and the tooth. The mean dose of CHX at each application visit was 37.4 mg (14); the cumulative mean
dose was 224 mg.

Group 2 (n = 210 women randomised)

Women received placebo treatment which consisted of Sumatra benzoin and alcohol solution, deliv-
ered by the same providers and in the same setting as the active treatment.

Intervention timing: intervention started between 5.5 to 6.0 months after birth (4 weekly treatments),
with two further treatments one year and 18 months later (> 6 months intervention duration).

Theory or model used as a basis for intervention: authors claimed: "extensive literature on the use of
CHX-containing products in different vehicles and concentrations to prevent caries"; no specific theory
or model reported

All participants: mothers' caries restored at enrolment

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth; secondary outcomes:
none

Additional narrative text for: none

Tabulated data for: none

Additional outcomes that had not been prespecified: Child: none reported. Mother: none reported

Notes Funding: HRSA grant R40MC03621. CHXTechnologies, Inc., Toronto, Canada, provided the study prod-
ucts (Prevora® and placebo) without charge plus initial training for study staJ.

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Study sites received consecutively numbered boxes of the study prod-
uct which were numbered by the research pharmacist prior to shipment. Each

Robertson 2013 
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box contained separate vials for each study visit. As participants were enrolled,
they were assigned the next numbered product box".

Allocation concealment
(selection bias)

Low risk Boxes with study product and group assignment were numbered by the re-
search pharmacist prior to shipment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Because the active and placebo study products were identical in
colour, smell, taste, and viscosity, neither the participants nor study staJ knew
whether the product was active or placebo".

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 188/204 (92%) infants of mothers randomised to the treatment group, and
179/210 (85%) infants of mothers randomised to the control group, had a post-
baseline caries assessment.

Selective reporting (re-
porting bias)

Unclear risk Unable to assess this domain without access to the study protocol

Other bias High risk No data showing similarity of groups on key characteristics provided. Addi-
tionally, possible intervention infidelity as the authors reported unequal appli-
cation of intervention treatment across the groups.

Robertson 2013  (Continued)

 
 

Methods Randomised controlled trial (multi-arm trial, with 3 arms)

Participants 188 women (new mothers) and their children were randomised (159 women to the two groups included
in this review).

Inclusion criteria: woman located in the selected study communities; able to provide informed con-
sent; with at least 20 natural teeth and unrestored caries or a previous child with documented ECC; and
with a child between 4.5 and 6.0 moths of age with or without teeth

Exclusion criteria: not reported

Setting: Ylivieska, Alavieska and Sievi Health Centers in the central part of Finland

Important health characteristics reported: included mothers had high counts of salivary mutans strep-
tococci during pregnancy, otherwise healthy.

Interventions Group 1: xylitol gum (n = 127 women randomised)

Women were requested to chew xylitol chewing gum three months after the birth of the baby, the
chewing gum contained xylitol as the only sweetener (65% w/w), average daily dose of xylitol 6 to 7 g,
average consumption frequency four times per day.

Group 2: chlorhexidine varnish (n = 32 women randomised)

Women received a total of three chlorhexidine varnish ((EC40®, Certichem, Nijmegen, The Netherlands)
treatments.

Group 3: Fluoride varnish (n = 36 women randomised)

Women randomised to this group received fluoride varnish (Duraphat®, Rhone-Poulenc Rorer, GmbH,
K6ln, Germany) treatment (not included in this review analyses, see notes below for reason).

Soderling 2000 
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Intervention timing: mothers started using xylitol chewing gum three months after birth and the use of
xylitol was discontinued 24 months after delivery; CHX varnish was applied to the dentition of mothers
at 6, 12 and 18 months postpartum (> 6 months intervention duration).

Theory or model used as a basis for intervention: not reported

All participants: all children, regardless of the study group to which they were assigned, and the possi-
ble caries risk, received an oral healthcare program which was routinely given to children under 5 years
of age in the Finish public healthcare system, and all childrenwere "not treated with any prophylactic
measure before the age of 2 years".

Outcomes Data in meta-analysis for: primary outcome: dmB index; secondary outcomes: child microbiological
presence: mutans streptococci colonisation (any); mother microbiological presence: mutans strepto-
cocci colonisation (level, CFU/mL)

Additional narrative text for: caries presence in primary teeth

Tabulated data for: none

Additional outcomes that had not been prespecified: Child: none reported. Mother: none reported

Notes Funding: "This study was supported in part by the Academy of Finland; Cultor, Finland; and Xyrofin,
UK. Leaf, Finland, manufactured and donated the chewing gums used in the study. The chlorhexidine
varnish was a kind giB from Dr. Thijs Schaeken, Nijmegen, The Netherlands".

Declarations of interest: not reported

The fluoride varnish group was not included as fluoride treatment in mothers was an excluded inter-
vention in this review due it being included in another Cochrane review.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "the subjects were randomly divided into three study groups".

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk For study personnel not reported, and not feasible for study participants

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk For microbiological outcomes, blinding: "The persons involved in the collec-
tion and analysis of the microbiological samples were blinded as to the study
design and group".

For caries, no blinding: "The examiners were not blinded as to the mother's
group during the first two annual examinations when the children were 1 and
2 years of age but were blinded during the clinical examinations of the child at
the ages of 3, 4, and 5 years".

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Quote: "loss to follow-up was 19% at 3 years and 25% at 6 years".

Selective reporting (re-
porting bias)

Unclear risk Unable to be confidently assessed without access to study protocol

Soderling 2000  (Continued)
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Other bias High risk Substantially more mothers (120) were assigned to the xylitol than the CHX
group (32), and few data provided to show similarity of participants in the
groups at baseline. Additionally, possible intervention infidelity, as the authors
reported that: "by the age of 6 years, around one-third of the children in each
of the groups chewed xylitol gum themselves".

Soderling 2000  (Continued)

 
 

Methods Randomised controlled trial (multi-arm trial, with 3 arms)

Participants 173 women (new mothers) and their infants were randomised (116 to the groups included in this re-
view).

Inclusion criteria: healthy mothers with high counts of salivary mutans streptococci (MS) (> 150 CFU)
and their three-month old infants residing in the study area

Exclusion criteria: not reported

Setting: city of Varberg, a mid-sized community in south-west Sweden

Important health characteristics of mothers reported: included women had high counts of salivary mu-
tans streptococci at 3 months postpartum, otherwise healthy.

Interventions Group 1: xylitol gum (n = 61 randomised)

Women received gum containing 650 mg xylitol (Xylitol, Leaf, Finland), total weight/gum 1050 mg; re-
quested to chew three pieces/day, for five minutes, in the morning, at noon, and in the evening.

Group 2: chlorhexidine/xylitol gum (n = 55 randomised)

Women received gum containing 532.5 mg xylitol, 5.0 mg chlorhexidine, and 141.9 mg sodium fluoride
for a total weight/gum 1120.1 mg; they were requested to chew three pieces daily for five minutes, in
the morning, at noon and in the evening.

Group 3: sodium fluoride/xylitol gum (n = 57 randomised)

Women received gum containing 288.5 mg xylitol, 188.8 mg sorbitol and 0.55 mg sodium fluoride, to-
tal weight/gum 870 mg; they were requested to chew 3 pieces daily, for five minutes, in the morning, at
noon and in the evening.

Intervention timing: intervention delivered 6 though 18 months postpartum (> 6 months intervention
duration)

Theory or model used as a basis for intervention: not reported

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth; defs score; defs score
categories; secondary outcomes: child microbiological presence: mutans streptococci colonisation
(any); child microbiological presence; mutans streptococci score categories

Additional narrative text for: none

Tabulated data for: none

Additional outcomes that had not been prespecified: Child: none reported. Mother: none reported

Notes Funding: "The study was supported by grants from the Swedish Dental Society, the Swedish Patent
Revenue Fund and the County Councils of Halland and Västerbotten".

Declarations of interest: none declared

Thorild 2003 
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As fluoride is not an eligible intervention in this review, we have excluded the sodium fluoride/xyli-
tol/sorbitol gum group, and included this trial in the comparison of xylitol versus CHX combined with
xylitol.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Three experimental groups and one reference group were formed on
the basis of the maternal MS counts. The mothers with high counts of salivary
MS (≥ 150 colony forming units CFU) were randomly assigned to three experi-
mental groups".

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not reported; unlikely considering the type of intervention assessed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "all children were examined in a dental chair by one trained examiner
(IT) blind to which group the child belonged".

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk At the 3-year time point: 56/61 (91%) and 44/55 (80%) of infants were available
for assessment in the xylitol and CHX/ and fluoride groups respectively.

At the 4-year data collection time point: 52/61 (85%) and 44/55 (80%) infants of
mothers randomised to the xylitol and CHX/xylitol groups, respectively, were
available for assessment.

Selective reporting (re-
porting bias)

Unclear risk Without access to study protocol, cannot assess confidently as high or low risk

Other bias Low risk There were no signs of other bias in the study reporting.

Thorild 2003  (Continued)

 
 

Methods Randomised controlled trial

Participants 821 women and their infants were randomised.

Inclusion criteria: not reported

Exclusion criteria: not reported

Setting: 11 community health centres throughout Quebec, Canada

Interventions Group 1 (n for women randomised not reported)

Women received a "community-based health education intervention aimed at preventing caries in
young children...delivered by dental hygienists during four sessions" (no further details provided in
conference abstracts reporting this study).

Group 2 (n for women randomised not reported)

Women received standard care.

Veronneau 2010 
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Intervention timing: 4 sessions at six month intervals postpartum (start and end date not reported) (> 6
months intervention duration)

Theory or model used as basis for intervention: not reported

Outcomes Data in meta-analysis for: primary outcome: none; secondary outcomes: none

Additional narrative text for: any caries present in primary teeth; dmfs index

Tabulated data for: none

Additional outcomes that had not been prespecified: Child: none reported. Mother: none reported

Notes Funding: Canandian Institutes of Health Research

Declarations of interest: not reported

Conference abstract report available for inclusion in this review only

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The dyads were randomised to either an educational intervention....or
to a normal care control group".

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Authors reported that this was a single blinded trial.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "The evaluation was carried out by dental hygienists blinded to the
test/control status of the children, in a school class room".

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Authors reported that outcomes were assessed in 749 infants at the 30-month
old data collection time point, and in 377 children at the 5-6 year data collec-
tion time point; no further details, including on attrition group for the caries
outcome.

Selective reporting (re-
porting bias)

Unclear risk Without access to the study protocol, we were unable to assess confidently
whether the study was at high or low risk of bias.

Other bias Unclear risk Insufficient information on study methods to assess this trial confidently as at
'high' or 'low risk' of other bias

Veronneau 2010  (Continued)

 
 

Methods Randomised controlled trial: ISRCTN55500035, with 4-year follow-up of infants

Participants 312 new mothers and their infants were randomised.

Inclusion criteria: women from Registrar General occupational classes II–V (non-professional), single-
ton babies born > 37 weeks, with birth weight above 2500 g, able to understand written and spoken
English, resident in study area. Originally, the intention was to restrict the sample to first-time mothers

Watt 2009 
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only. However, major difficulties were encountered in recruiting sufficient numbers of first-time moth-
ers over the initial 12 weeks of the recruitment period. The inclusion criteria were therefore changed to
include all new mothers.

Exclusion criteria: women < 17 years, infants diagnosed with a serious medical condition or who were
on special diets due to medical problems, infants > 12 weeks, women/infants from professional house-
holds from social class I, women unable to communicate effectively in English

Setting: baby clinics in two relatively socioeconomically disadvantaged inner-city London boroughs in
the United Kingdom (women recruited December 2002 to February 2004)

Important health characteristics reported: all included women were without a serious medical condi-
tion; 43% reported consuming > five portions of fruit and vegetables a day.

Interventions Group 1 (n = 157 women randomised)

Women assigned to this group received a peer-led infant feeding intervention delivered by local volun-
teers who were trained to provide home-based nonjudgemental support and practical assistance on in-
fant feeding, in particular, relating to weaning. On average, each mother received 5 home visits (mean
length 60 minutes per visit).The intervention adopted a holistic approach to infant nutrition designed
to empower the women to follow current guidance on the later stages of infant feeding practices, in
particular, when to introduce solids, the types of foods and drinks to give a child with emphasis on the
importance of fruit and vegetables, and when to stop using a feeding bottle.

Group 2 (n = 155 women randomised)

Women received standard care (professional support from health visitors and GPs).

Timing: delivered during the first year of life, over a nine-month period (> 6 months intervention dura-
tion)

Theory or model used as a basis for intervention: authors reported that the approach was based on the
Community Mothers Programme (Johnson 1993) and evidence about effective peer support for breast-
feeding practices.

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth; secondary outcomes:
none

Tabulated data for: child oral health behaviours; change in mother self-reported oral health behav-
iours (including diet) and attitudes

Additional narrative text for: none

Additional outcomes that had not been prespecified: Child: supine length and weight, BMI, general
health, health problems. Mother: none reported

Notes Funding: Four-year follow-up study "was funded by UCL... The original study was funded by the UK
Food Standards Agency".

Declarations of interest: none declared

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "using random digit computer tables”

Allocation concealment
(selection bias)

Low risk Quote: "The study administrator was responsible for the randomisation
process".

Watt 2009  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not reported; unlikely considering the type of intervention assessed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Authors claimed that those responsible for recruiting and assessing outcomes
were all masked to group assignment. However, it was not specifically stated
that the dentists who assessed child caries were blind to group assignment,
and with respect to the secondary outcome 'mother's health behaviours and
attitudes', the assessors were clearly not blinded (self report).

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 44/157 and 41/155 of infants of mothers randomised to intervention and con-
trol groups respectively were available for the child caries outcome assess-
ment at the 4 years follow-up time point (relevant to the caries data included
in this review).

Selective reporting (re-
porting bias)

Unclear risk Caries not specified as an outcome in the study protocol

Other bias Low risk No indication of other bias

Watt 2009  (Continued)

 
 

Methods Randomised controlled trial

Participants 81 pregnant women and their fetuses were randomised.

Inclusion criteria: pregnant women (in the second or third trimester), without any medical recommen-
dations that could make dental treatment inadvisable, and presenting three or more active carious le-
sions (cavities) in smooth dental surfaces (proximal, buccal or lingual)

Exclusion criteria: not reported

Setting: nine Basic Health Units in the suburbs of Bauru, Brazil (recruitment and study dates not re-
ported)

Important health characteristics reported: all included women had three or more active carious lesions
(cavities) in smooth dental surfaces (proximal, buccal or lingual).

Interventions Group 1 (n = 43 women randomised)

Women received primary care intervention and topical application of antimicrobial agents at baseline.
The primary care intervention comprised elimination of infection sites through tooth extraction,en-
dodontic dressings, root scaling and sealing of cavities with glass ionomer cement Fuji IX (GC Dental
Co., Japan). The topical application of NaF and iodine solution was carried out in 3 sessions: the first
immediately after prophylaxis, and the second and third applications after 3 and 5 days, respectively,
without prophylaxis, after dental care of the patient, as suggested by Caufield 1979. The composition of
this solution was 1.0 g KI, 1.2 g NaF, 53.0 mL glycerin, H2O to complete 100 mL, solution adjusted to pH
4.5 using 85% H3PO4 according to the recommendations of Dasanayake 1993. At six months follow-up,

the antimicrobial solution and topical fluoride were reapplied in the experimental group mothers. At 12
months follow-up: prophylaxis, fluoride therapy and decontamination with iodine solution treatment
and all new cavities were excavated and sealed and defective restorations were repaired.

Group 2 (n = 38 women randomised)

At baseline/enrolment, cavities in posterior teeth were filled with the zinc oxide-eugenol cement IRM
(Dentsply Ltd., Petropolis, RJ, Brazil), whereas the anterior teeth were restored with the composite Fill
Magic (Vigodent, Rio de Janeiro, RJ, Brazil). The first intention was to restore all cavities with zinc ox-

Zanata 2003 
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ideeugenol cement, which is the intermediate restorative material used by public health services in
Bauru. However, because of immediate failure of this material in a number of class III, IV and V prepara-
tions and its unpleasant appearance that led to rejection by the patients, the composite was used. At
6 and 12 months, clinical intervention received by women in this group included treatment for emer-
gency procedures only.

Timing: initial intervention during second or third trimester of pregnancy, with follow-up interventions
at 6 and 12 months (> 6 months intervention duration)

Theory or model used as a basis for intervention: the composition of the antimicrobial agent applied to
the teeth of women was based on the recommendations of Dasanayake 1993.

All participants: received oral health education, targeted at mother and child, at baseline and follow-up
(six and 12 months)

Outcomes Data in meta-analysis for: primary outcome: caries presence in primary teeth; secondary outcomes:
mother DMFS increment

Tabulated data for: none

Additional narrative text for: none

Additional outcomes that had not been prespecified: Child: none reported. Mother: none reported

Notes Funding: Quote: "We thank FAPESP (Fundação de Amparo à Pesquisa do Estado de São Paulo) for the
technical, scientific and financial support that were fundamental for the accomplishment of this study".

Declarations of interest: unclear; not reported in English

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "these subjects were randomly divided into two groups, experimental
and control".

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not reported; unlikely considering intervention and comparator assessed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Quote: "clinical assessments (not blind)"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk High loss to follow-up, with 30/38 (78%) of the women randomised to the con-
trol group and 34/43 (79%) of the women randomised to the experimental
group completing the study; however marginal difference in attrition rates
across groups

Selective reporting (re-
porting bias)

Unclear risk No access to study protocol and therefore could not confidently assess this do-
main as at high or low risk of bias

Other bias Unclear risk Insufficient information to assess confidently, e.g. lack of adequate data com-
paring group participants on key characteristics

Zanata 2003  (Continued)
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AI: American Indian; AIDS: aquired immune deficiency syndrome; AN: Alaskan native; BFHI: baby friendly hospital initiative; BMI: body mass index; CFU: colony-

forming unit; CHX: chlorhexidine; defs: decayed, extracted and filled surfaces; dmfs: decayed, missing and filled services in primary teeth; dmB: decayed, missing

and filled primary teeth; DVD: digital versatile disk; EBF: exclusively breastfed; ECC: early childhood caries; FAPESP: Fundação de Amparo à Pesquisa do Estado

de São Paulo; FDA: Food and Drug Administration; H2O: dihydrogen monoxide (water); H3PO4: phosphoric acid; HDL: high density lipoprotein; HS: Indigenous

Health Service; IRM: intermediate restorative material; KI: potassium Iodine; KJ: kilojules; MI: motivational interviewing; MIC: maternal and infant care; MS: mutans

streptococci; NaF: sodium fluoride; pH: power of hydrogen; P/M/S: polyunsaturated / monounstaturated / saturated fatty acids; RCT: randomised controlled trial;

SAFA: saturated fatty acid; STRIP: Special Turku Coronary Risk Factor Intervention Project for Babies; UNICEF: United Natiions International Children's Emergency

Fund; USP: United States Pharmacopeia; w/v: weight / volume; w/w: weight/weight; WHO: World Health Organization

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Abanto 2012 Infant/child caries not a study outcome

Adams 2017 Design: nonrandomised trial and in addition included only women, therefore dental caries in chil-
dren not a study outcome

Al Khamis 2017 Study population: no infants included (pregnant women only)

Alamoudi 2012 Study population: infants not all younger than age 1 year at recruitment

Bahri 2015 Study population: no infants included (pregnant women only)

Bergel 2010 Outcomes and child age: caries assessed when infants of women who received maternal calcium
during pregnancy were 12 years of age

Brambilla 1998 Infant/child caries not a study outcome

Cardoso 2018 Population and outcomes: infants aged 6 to 36 months at baseline, and caries in infants/children
not a study outcome

Cibulka 2011 Population: pregnant women only included

Cockburn 1980 Outcomes: caries in children aged 0 to 6 years not a study outcome

Curnow 2002 Population: intervention (supervised toothbrushing), targeted at children in their first year of
school

Geisinger 2014 Population and outcomes: pregnant women only included in trial, and therefore the primary out-
come of this review, caries in infants/children, not a study outcome

George 2018 Outcomes: caries in infants/children not an outcome (study outcomes included gestational age a
birth, premature birth and birth weight)

Gomez 2001 Design: observational study

Harjunmaa 2016 Population and outcomes: study assessed the impact of different micronutrient supplements on
oral health status of pregnant women; no infants included

Hillman 1962 Population and outcomes: intervention evaluated targeted at pregnant women and no infants in-
cluded in study

Holt 1985 Population: children aged 2 years at baseline

Jiang 2015 Population: protocol for an RCT to assess the effects of a nonalcoholic antimicrobial mouth rinse
and oral health education in pregnant women
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Study Reason for exclusion

Joury 2016 Population: infants 1 year at baseline

Karanja 2012 Population and outcomes: this RCT (PTOTS) evaluated oral health education targeted at toddlers
aged 0 to 2 years, and caries in children was not a study outcome

Kohler 1983 Outcomes: infant/child caries not a study outcome

Kowash 2000 Population: oral health interventions assessed and delivered when children between 2 and 3 years
of age

Kraivaphan 2007 Population and outcomes: participants pregnant women, caries in children age 0 to 6 years not a
reported outcome

Leverett 1997 Intervention: this trial evaluated a fluoride supplementation intervention targeted at pregnant
women, an intervention type excluded from this review as it is being evaluated in a Cochrane re-
view currently in process (Takahashi 2015).

Lopez 2002 Outcomes: caries in infants/children not a study outcome

Ma 2017 Intervention and population: this trial evaluated the effectiveness of a clinical intervention target-
ed at children who were older than 1 year at baseline.

Macones 2010 Outcomes: caries in infants/children not a study outcome

Mohebbi 2009 Population: child aged 12 to 15 months at baseline

Nakai 2010 Outcomes: infant/child caries not a study outcome of this trial

NCT00719238 Outcomes: caries in infants/children not a study outcome

NCT01652300 Population: pregnant women included only, no infants/children, and caries in children not a study
outcome

NCT01763138 Population and outcomes: intervention delivered to mothers of infants aged 9 to 15 months and
child caries not a study outcome

NCT02436811 Outcomes: caries in infants/children not a study outcome

NCT02578966 Population: children in the RCT assessing oral health education provided using the motivational in-
terviewing technique versus traditional technique were 12 to 14 months at recruitment.

NCT03273725 Study design and outcomes: observational study that used data from the Training in Pregnancy
(TRIP), an RCT that evaluated effect of exercise during pregnancy on pregnancy-related illnesses, to
assess associations between maternal pre and postnatal Vitamin D levels and dental caries in chil-
dren aged 7 to 9 years

NCT03478748 Population: children 2 to 3 years of age at baseline

NCT03529500 Study design and population: observational (cross-sectional) study that evaluated effects of chron-
ic malnutrition on the oral health of children aged one to five years

NCT03598972 Study design: not an RCT or quasi-experimental study

NCT03693443 Study design: cross-sectional study evaluating the evaluation of the oral health beliefs, knowledge,
and behavioural attitudes towards early childhood caries
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Study Reason for exclusion

Olak 2012 Study design: not an RCT or quasi-experimental study

Plonka 2013 Intervention: preventive products (CPP-ACP, fluoride varnish or chlorhexidine) applied directly to
the infants’ teeth (child the target, not the mother, who was the vehicle by which the substrate was
applied)

Ramos-Gomez 2012 Intervention: main intervention preventive fluoride application in teeth of infants

Rivas Castillo 2014 Population: protocol for a trial including pregnant women and evaluating a relevant intervention
delivered to pregnant women on their oral health status

Stensson 2014 Participant age at which outcomes assessed: caries assessment at 9 years of age

Tenovuo 1992 Population: children randomised at age 1 year

Turksel 2004 Population: infants were between 2 and 18 months old at recruitment.

Weber-Gasparoni 2013 Population: infants were between 2 and 18 months old at recruitment.

Weinstein 2004 Population: 240 infants aged 6 to 18 included in the study (i.e. not all younger than one year during
intervention delivery); trial which evaluated motivational interviewing counselling treatment com-
pared with traditional health education delivered to parents of young children at high risk of devel-
oping dental caries, otherwise met all review inclusion criteria

Zhan 2012 Population and intervention: intervention evaluated in this trial was xylitol-containing tooth-wipes
applied to teeth of children (i.e. intervention not targeted at mothers), and children older than one
years (aged 6 to 35 months) included

CPP-ACP: Casein phosphopeptide-amorphous calcium phosphate; PTOTS: The Prevention of Toddler Obesity and Teeth Health Study; RCT: randomised controlled

trial; TRIP: training in pregnancy

 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods RCT (pilot study)

Participants 60 women and their infants aged 8 to 12 months were randomised, in India (recruited May to July
2014)

Interventions 1) oral health education provided using motivational interviewing

2) oral health education provided using traditional techniques

3) standard care

Outcomes Dental caries in children (present/absent); plaque in children (present/absent); mother self-report-
ed oral health knowledge and behaviour

Notes Baseline data on caries and other outcomes for children in all groups reported only; additional da-
ta may be reported by a follow-up of this study in future, including for our primary review outcome.

Batra 2018 
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Methods RCT (Baby Teeth Talk project, ACTRN12611000111976)

Participants 450 Aboriginal pregnant women and their infants were randomised in South Australia, and 223
Maori pregnant women and their infants in New Zealand were randomised; (date of first participant
enrolment 31 January 2011).

Interventions 1) provision of dental care to mother during pregnancy (including extractions, restorations, scaling
and prophylaxis); fluoride varnish application to teeth of children (at 6, 12 and 18 months, children
in delayed intervention group at 24, 30 and 36 months); motivational interviewing; and anticipato-
ry guidance. Dental treatment was delivered as a standalone intervention, but the motivational in-
terviewing and anticipatory guidance was conducted during the same sessions as the fluoride var-
nish.

2) standard care

Outcomes Primary outcome: prevalence of dental caries in children, assessed at 2 and 3 years

Secondary outcomes: carer self-reported health knowledge and oral self care (assessed at child
age two and three years); carer dental health service utilisation (assessed at child age two and
three years); carer oral health-related self-efficacy (assessed at child age two and three years); car-
er oral health literacy (assessed at child age two and three years); average daily energy intake (as-
sessed by 3 X 24-hour diet recalls, at child age two years); food and nutrient intake (assessed by
Food Frequency Questionnaires, at child age three and five years)

Notes Dental caries in children not reported yet. Anticipated date of last data collection 15 December
2017.

Jamieson 2012 

 
 

Methods RCT

Participants  

Interventions Tetracycline, administered during pregnancy to affect deciduous teeth

Outcomes  

Notes Full text not accessible in English (yet)

Klastersky Genot 1970 

 
 

Methods Long-term trial (no further details on design)

Participants  

Interventions Intrauterine dental caries prevention, no further details provided in title and abstract for this cita-
tion.

Outcomes  

Notes Citation available only, no full-text access; citation indicates article written in German.

Ratte 1969 
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Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Reducing disease burden and health inequalities arising from chronic dental disease among
Indigenous children: an early childhood caries intervention

Methods RCT: ANCTRN12611000111976

Participants Recruitment target: 1028

Inclusion criteria: Child/parent newborn dyads attending the all child/community health clinics in
metropolitan Perth and Bunbury/Bussleton

Exclusion criteria: not reported

Setting: Perth, Bunbury and Busselton, Australia

Interventions Intervention group: mothers provided with tailored oral health counselling by oral health consul-
tants trained in motivational interviewing and anticipatory guidance

Control group: standard care (early oral health screening program, "liB the lip" program, available
through Western Australia since 2011)

Outcomes Primary outcome: incidence of dental decay in primary teeth of children, counts of dmB/s (includ-
ing non-cavitated lesions), assessed at 24 and 36 months; prevalence of obesity in children, mea-
sured using child height/length and weight and BMI, at 24 and 36 months

Other outcomes: changes in knowledge, attitude, behaviour and self-efficacy of parents towards
the oral health of their child (various measures); nutritional and dietary patterns (various mea-
sures); dental decay in children at 5 years of age; referral for care under general anaesthesia, cumu-
lative, assessed at 5 years of age

Starting date Anticipated start date 1/08/2011

Contact information Peter Arrow, email: parrow@ozemail.com.au

Notes  

Arrow 2013 

 
 

Trial name or title Promoting behavioural change for oral health in American Indian mothers and children

Methods RCT: NCT01116726

Participants Recruitment target: 1134 participants

Inclusion criteria: American Indian, as defined by the tribe; mothers or caregivers of newborn chil-
dren; at least 15 to 44 years of age (minors who are 15 to 17 years of age must get consent from a
parent or legal guardian according to Tribal, State and IHS rules and regulations); able to read, un-
derstand and sign a consent/assent form; be willing and able to follow study procedures and in-
structions. Trialists noted that, although expected to be rare, if the father is a sole caregiver, he and
his child will be eligible for the study.

Exclusion criteria: none declared

Setting: United States

Batliner 2014 
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Interventions Intervention group: motivational interviewing and enhanced community services. Motivational
interviewing involves home visits, concentrating on the mitigation of behavioural risk factors for
early childhood caries. These take place shortly after childbirth and at months 6. 12, and 18. En-
hanced community services involve the development of culturally appropriate messages related
to the mitigation of behavioural risk factors for early childhood caries through public service an-
nouncement and brochures.

Control group: enhanced community services, as per the intervention group

Outcomes Primary outcome: decayed, missing and filled tooth surfaces (dmfs), assessed over 3 years

Other outcomes: dental knowledge, attitudes, and behaviours of mothers, assessed over 3 years;
dental caries patterns of children, assessed over 3 years; costs of dental care, assessed up to 3 years
after randomisation; other decayed, missing and filled tooth surfaces measures, assessed over 3
years

Starting date August 2011

Contact information Terry Batliner, email: not reported

Notes Last updated post on Clinical Trials.gov site: 18 January 2018

Batliner 2014  (Continued)

 
 

Trial name or title Prevention of transmission of bacteria that cause cavities from mothers to their children

Methods RCT

Participants Recruitment target: 280 participants

Inclusion criteria: first-time medically healthy mother ≤ 35 years, with at least 20 teeth and high
levels of mutans streptococci and their infants ≥ 2 months of age

Exclusion criteria: no fluoride exposure in the previous 6 months; no cognitive impairment; < 2
months

Setting: Brazil

Interventions 1) Cervite chlorhexidine varnish applied to dentition of mothers

2) Duraphat fluoride varnish applied to dentition of mothers

3) Maternal consumption of xylitol gum (from Fennbon, Finland)

Outcomes Outcome(s): mutans streptococci in mothers and infants; dental caries in children (no further de-
tails)

Starting date January 2001

Contact information Walter Bretz, email: not reported

Notes Study completed in January 2006

NCT00066040 
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Trial name or title Caries transmission prevention in Alaska native Infants

Methods RCT: NCT00067340

Participants Recruitment target: 250 participants

Inclusion criteria: primiparous or multiparous Alaska native mothers of all ages; in the last month
of pregnancy; reside in the health service delivery area of the native health corporation, in one of
the communities with the highest birth counts from 2002; eligible for obstetric care from the health
corporation; plan to give birth to their infant in a specified city of Alaska

Exclusion criteria: not reported

Setting: North West Alaska, USA

Interventions Intervention group: maternal chlorhexidine mouthwash prior to delivery (twice daily, over a two-
week period) followed by a subsequent two-year period of maternal xylitol gum use

Control group: standard care

Outcomes Primary outcome: caries in children, assessed at 12 and 24 months

Other outcomes: mother and child mutans streptococci counts, assessed at 12 and 24 months

Starting date April 2003

Contact information David Grossmman, email: not reported

Notes Address of Principal Investigator/contact person: University of Washington, no further details pro-
vided

NCT00067340 

 
 

Trial name or title Maternal consumption of xylitol to reduce early childhood decay (MaXED Study) (MaXED)

Methods RCT: NCT01038479

Participants Recruitment target: 1064 participants

Inclusion criteria: mother with high counts of mutans streptococci (equal or higher than log 5);
child less than 3 months of age; mother who has a close relationship with Fife (e.g. lives or works in
Fife); child seen by health visitor; mother is the main carer of her child(ren)

Exclusion criteria: mother with low or no mutans streptococci; child older than 3 months of age;
child not seen by health visitor; no close relationship with Fife (e.g. doesn't live or work in Fife);
mother is not the main carer of child(ren)

Setting: UK (Scottish population)

Interventions Intervention group: maternal consumption of 5 grams of xylitol per day plus Childsmile preventa-
tive programme (www.child-smile.org)

Control group: Childsmile preventative programme

Outcomes Primary outcome: caries occurrence in children, assessed at age 3 and 5 years; oral microbial
colonisation in children, assessed at 2 years

NCT01038479 
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Other outcomes: mother acceptability of the invention, qualitative assessment using periodic
questionnaires, assessed at 2 years

Starting date December 2009

Contact information Brett Duane, email: not reported

Notes Address of principal investigator: Leven, Fife, United Kingdom, KY8 5RR

NCT01038479  (Continued)

 
 

Trial name or title A cluster-randomized trial of the effectiveness of an educational intervention in preventing early
childhood caries

Methods RCT (cluster-randomised)

Participants Recruitment target: 500 participants, 24 public health centres (clusters)

Inclusion criteria: children ≤ 12 months of age and their mothers in Pelotas, Brazil (no further de-
tails)

Exclusion criteria: not reported

Setting: Brazil

Interventions Intervention group: on the Brazillian National Vaccination Day, mothers/children allocated to this
arm receive a pamphlet containing key information on dental caries prevention, together with oral
instructions about how to avoid dental caries in children.

Control group: standard care

Outcomes Primary outcome: child caries status (dmfs), assessed at 12 months of age

Other outcomes: child dental plaque index, assessed at 12 months of age

Starting date June 2010

Contact information Maximiliano S Censi, email: not reported

Notes Address of investigators: Fenderal University of Pelotas - School of Dentisty, Pelotas RS 96015560,
Brazil

NCT01502566 

 
 

Trial name or title Family-centered oral health promotion for new parents

Methods RCT: NCT02937194

Participants Recruitment target: 584 participants

Inclusion criteria: first time pregnancy; of Chinese ethnicity; ability to speak Cantonese and read
traditional Chinese

Exclusion criteria: women with any communication difficulties noted; informed consent not ob-
tained

NCT02937194 
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Setting: Hong Kong, China

Interventions Intervention group: personal oral health instruction combined with oral health education provid-
ed through pamphlet distribution

Control group: oral health education provided through pamphlet distribution

Outcomes Primary outcome: prevalence of caries, assessed at 36 months; proportion of parents who brush
their infants' teeth regularly, assessed at 12 months

Other outcomes: Infants' feeding and dietary habits at 12 months; mothers', fathers' and infants'
oral hygiene status, assessed at 12 and 36 months; caries increment in children, assessed at 24 and
36 months; mutans streptococci in mothers and children, assessed at 12, 24 and 36 months; moth-
ers' and fathers' change in periodontal condition, assessed at 12 and 24 months

Starting date January 2014

Contact information May Chun Mei Wong, email: mcmwong@hku.hk

Notes  

NCT02937194  (Continued)

 
 

Trial name or title Obesity and caries in young South Asian children: a common risk factor approach (CHALO)

Methods RCT: NCT03077425

Participants Recruitment target: 377 participants

Inclusion criteria: child < 6 months of age at time of recruitment; child is enrolled in either Medic-
aid or CHIP; mother was born in India, Pakistan or Bangladesh; mother speaks standard Bengali,
English or Hindi/Urdu; mother is index child's primary caretaker

Exclusion criteria: inability to provide informed consent; plans to travel for > 1 month during fol-
low-up; child health condition barring participation (per paediatrician review of recruitment lists)

Setting: participants recruited from New York City (n = 3) and New Jersy (n = 2) paediatric prac-
tices, USA

Interventions Intervention group: community health worker-led intervention comprised of: a) home visits with
mothers/families (6 visits over 1 year) and follow-up telephone support; b) patient navigation to
make/keep timely dental visits (2 visits by 18 months). Intervention includes provision of pamphlet
with information relating to oral health and dental referral list.

Control group: enhanced usual care consisting of community healthcare workers providing moth-
ers with a pamphlet and dental referral list (same as provided to intervention group mothers)

Outcomes Primary outcome: number and amount of sippy cup and/or bottles consumed/day by child, as-
sessed at 18 months of age

Other outcomes: number of sweeteners and/or solids/day added to child's sippy sups/bottles, as-
sessed at 18 months of age; fruit & vegetable servings/day for child, assessed at 18 months of age;
juice & sweet drinks servings/day for child, assessed at 18 months of age; frequency of child drink-
ing from a bottle or sippy cup/day when put to bed or nap, assessed using MySmileBuddy at 18
months of age; frequency of sweet & salty snacks consumed by child, assessed 18 months of age;
time spent in active play by child, assessed at 18 months of age; child screen time (various mea-
sures, including time spent in front of TV) assessed at 18 months of age; frequency of parent wip-
ing/brushing teeth, assessed at 18 months of age; number of dental visits, assessed at 18 months
of age; visible child caries, assessed by intra-oral camera at 18 months of age; caries severity, as-

NCT03077425 
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sessed by dfs index at 18 months of age; weight for length measures, assessed at 18 months of age;
change in Weight Velocity Z Scores, 6 months to 12 months, and 12 months to 18 months

Starting date December 2017

Contact information Karen Bonuck, email: karen.bonuck@einstein.yu.edu

Notes Principal Investigator: Alison Karasz, Albert Einstein College of Medicine, Inc.

NCT03077425  (Continued)

BMI: Body mass index; CHALO: Child Health Action to Lower Oral Health and Obesity; CHIP: Children's Health Insurance Program; dfs: decayed and filled surface

(primary); dmfs:decayed missing and filled surfaces (primary); dmB: decayed missing and filled teeth (primary); IHS: Indigenous Health Service; MaXED: Maternal

Consumption of Xylitol to Reduce Early Childhood Decay
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Comparison 1.   Diet and feeding practice advice for infants and young children versus standard care

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Caries presence in primary teeth 3 782 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.75, 0.97]

2 dmfs index 2 757 Mean Difference (IV, Fixed, 95% CI) -0.29 [-0.58, 0.00]

3 dmB index 1 340 Mean Difference (IV, Fixed, 95% CI) -0.90 [-1.85, 0.05]

4 d1 + mfs ≥ 5 1 340 Risk Ratio (M-H, Fixed, 95% CI) 0.68 [0.50, 0.92]

5 Child oral health behaviours     Other data No numeric data

6 Change in mother self-reported
oral health behaviours (including di-
et) and attitudes

    Other data No numeric data

7 Adverse events for mother or child     Other data No numeric data

 
 

Analysis 1.1.   Comparison 1 Diet and feeding practice advice for infants and
young children versus standard care, Outcome 1 Caries presence in primary teeth.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Chaffee 2013 92/176 103/181 45.91% 0.92[0.76,1.11]

Feldens 2007 76/141 138/199 51.75% 0.78[0.65,0.93]

Watt 2009 7/44 5/41 2.34% 1.3[0.45,3.79]

   

Total (95% CI) 361 421 100% 0.85[0.75,0.97]

Total events: 175 (Intervention), 246 (Control)  

Heterogeneity: Tau2=0; Chi2=2.25, df=2(P=0.33); I2=10.96%  

Test for overall effect: Z=2.37(P=0.02)  

Favours diet and feeding advice 1000.01 100.1 1 Favours standard care
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Analysis 1.2.   Comparison 1 Diet and feeding practice advice for infants
and young children versus standard care, Outcome 2 dmfs index.

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Chaffee 2013 190 2.8 (5.4) 191 3.6 (6.9) 5.61% -0.8[-2.04,0.44]

Feldens 2007 157 0.4 (1.4) 219 0.6 (1.6) 94.39% -0.26[-0.56,0.04]

   

Total *** 347   410   100% -0.29[-0.58,0]

Heterogeneity: Tau2=0; Chi2=0.68, df=1(P=0.41); I2=0%  

Test for overall effect: Z=1.93(P=0.05)  

Favours diet and feeding advice 105-10 -5 0 Favours standard care

 
 

Analysis 1.3.   Comparison 1 Diet and feeding practice advice for infants
and young children versus standard care, Outcome 3 dmB index.

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Feldens 2007 141 3.3 (4.3) 199 4.2 (4.6) 100% -0.9[-1.85,0.05]

   

Total *** 141   199   100% -0.9[-1.85,0.05]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.86(P=0.06)  

Favours diet and feeding advice 105-10 -5 0 Favours standard care

 
 

Analysis 1.4.   Comparison 1 Diet and feeding practice advice for infants
and young children versus standard care, Outcome 4 d1 + mfs ≥ 5.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Feldens 2007 41/141 85/199 100% 0.68[0.5,0.92]

   

Total (95% CI) 141 199 100% 0.68[0.5,0.92]

Total events: 41 (Intervention), 85 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.48(P=0.01)  

Favours diet and feeding advice 1000.01 100.1 1 Favours standard care

 
 

Analysis 1.5.   Comparison 1 Diet and feeding practice advice for infants and
young children versus standard care, Outcome 5 Child oral health behaviours.

Child oral health behaviours

Study Behaviour changes associ-
ated with the intervention

Assessment time period Benefit in favour
of intervention

Benefit in favour of control

Feldens 2007 "The intervention group had
significantly longer duration
of exclusive breast feeding (P
¼ 0.000), later introduction of

Four-year follow-up, children
4-5 years of age

Some No
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Child oral health behaviours

Study Behaviour changes associ-
ated with the intervention

Assessment time period Benefit in favour
of intervention

Benefit in favour of control

sugar (P = 0.005), and small-
er probability of ever having
eaten biscuits (P = 0.000), hon-
ey (P = 0.003), soB drinks (P =
0.02), fromage-frais (P = 0.001),
chocolate and sweets (P =
0.001)" (Feldens 2007, p.215).

Watt 2009 "Frequency of consumption
for milk and water was simi-
lar in both groups. More inter-
vention group children drank
pure, unsweetened fruit juice
on a daily basis compared with
the control group (RR = 1.57;
95% CI 0.99, 2.49). It was al-
so more likely for interven-
tion group children never to
be given squash (RR = 1.76;
95% CI 1.20, 2.58). Daily con-
sumption of tea, fizzy drinks
or ready-to-drink soB drinks
was rare in both groups (re-
sults not shown). Outcomes re-
lating to drinking utensils and
habits were consistently more
favourable among intervention
group children, although the
differences were not statisti-
cally significant. Fewer inter-
vention group children used
feeder beakers with a spout
as their main drinking utensil,
used a baby bottle after their
4th birthday or usually took a
bottle into bed. No difference
was found in the consumption
of bedtime drinks other than
water (results not shown).Con-
fectionary consumption was
similar in both groups" (Schei-
we 2010, pg. 328).

Four-year follow-up, when
children 4-5 years of age

Some  

 
 

Analysis 1.6.   Comparison 1 Diet and feeding practice advice for infants and young children versus standard
care, Outcome 6 Change in mother self-reported oral health behaviours (including diet) and attitudes.

Change in mother self-reported oral health behaviours (including diet) and attitudes

Study Behaviour changes associ-
ated with the intervention

Assessment time period Benefit in favour
of intervention

Benefit in favour of control

Watt 2009 Women who reported that
they "felt very confident to
know what foods are good for
child", % intervention group:
69; control group 43.
Quote: "mothers from the in-
tervention group had better
nutritional knowledge and
confidence".

4-year follow-up Some  

 
 

Analysis 1.7.   Comparison 1 Diet and feeding practice advice for infants and young
children versus standard care, Outcome 7 Adverse events for mother or child.

Adverse events for mother or child

Study  

Feldens 2007 Quote: "none reported"
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Comparison 2.   Breastfeeding promotion and support versus standard care

Outcome or subgroup title No. of
studies

No. of par-
ticipants

Statistical method Effect size

1 Caries presence in primary teeth 2 1148 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.89, 1.03]

2 dmB index 2 652 Mean Difference (IV, Fixed, 95% CI) -0.12 [-0.59, 0.36]

 
 

Analysis 2.1.   Comparison 2 Breastfeeding promotion and support
versus standard care, Outcome 1 Caries presence in primary teeth.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Birungi 2015 81/215 83/202 21.69% 0.92[0.72,1.16]

Kramer 2001 306/374 302/357 78.31% 0.97[0.91,1.03]

   

Total (95% CI) 589 559 100% 0.96[0.89,1.03]

Total events: 387 (Intervention), 385 (Control)  

Heterogeneity: Tau2=0; Chi2=0.24, df=1(P=0.63); I2=0%  

Test for overall effect: Z=1.22(P=0.22)  

Favours breastfeeding promotion and support 100.1 50.2 20.5 1 Favours standard care

 
 

Analysis 2.2.   Comparison 2 Breastfeeding promotion and support versus standard care, Outcome 2 dmB index.

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Birungi 2015 215 1.5 (2.9) 202 1.7 (2.9) 72.66% -0.2[-0.76,0.36]

Kramer 2001 120 4.3 (3.7) 115 4.2 (3.4) 27.34% 0.1[-0.81,1.01]

   

Total *** 335   317   100% -0.12[-0.59,0.36]

Heterogeneity: Tau2=0; Chi2=0.3, df=1(P=0.58); I2=0%  

Test for overall effect: Z=0.49(P=0.63)  

Favours breastfeeding promotion and support 105-10 -5 0 Favours standard care

 
 

Comparison 3.   Dietary advice for infants and young children versus standard care

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Caries presence in primary teeth 1 148 Risk Ratio (M-H, Fixed, 95%
CI)

1.08 [0.34, 3.37]

2 Child oral health behaviours     Other data No numeric data
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

3 Plaque in dentition of mothers: presence of sub-
and supragingival calculus

1 133 Risk Ratio (M-H, Fixed, 95%
CI)

0.92 [0.62, 1.37]

4 Mother gingival health: mild or moderate bone loss 1 133 Risk Ratio (M-H, Fixed, 95%
CI)

1.43 [0.42, 4.85]

5 Change in mother self-reported oral health behav-
iours (including diet) and attitudes

    Other data No numeric data

 
 

Analysis 3.1.   Comparison 3 Dietary advice for infants and young children
versus standard care, Outcome 1 Caries presence in primary teeth.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Lapinleimu 1995 6/78 5/70 100% 1.08[0.34,3.37]

   

Total (95% CI) 78 70 100% 1.08[0.34,3.37]

Total events: 6 (Intervention), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.13(P=0.9)  

Favours dietary advice 1000.01 100.1 1 Favours standard care

 
 

Analysis 3.2.   Comparison 3 Dietary advice for infants and young
children versus standard care, Outcome 2 Child oral health behaviours.

Child oral health behaviours

Study Behaviour change asso-
caited with intervention

Assessment time period Benefit in favour
of intervention

Benefit in favour of control

Lapinleimu 1995 "The dental health of the in-
tervention children and con-
trol children showed no differ-
ences. Only 24% of the inter-
vention children and 39% of
the control children brushed
their teeth without parental
assistance (p < 0.05). Flouri-
dated toothpaste and fluo-
ride tablets were used daily
by by 62% and 52% of the chil-
dren, respectively, and no dif-
ferences were found between
the intervention and control
children in this respect" (Kar-
jlainen 1997, p.182).

Three-year follow-up, children
3 years of age

No No
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Analysis 3.3.   Comparison 3 Dietary advice for infants and young children versus standard
care, Outcome 3 Plaque in dentition of mothers: presence of sub- and supragingival calculus.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Lapinleimu 1995 28/68 29/65 100% 0.92[0.62,1.37]

   

Total (95% CI) 68 65 100% 0.92[0.62,1.37]

Total events: 28 (Intervention), 29 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.4(P=0.69)  

Favours dietary advice 1000.01 100.1 1 Favours standard care

 
 

Analysis 3.4.   Comparison 3 Dietary advice for infants and young children versus
standard care, Outcome 4 Mother gingival health: mild or moderate bone loss.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Lapinleimu 1995 6/68 4/65 100% 1.43[0.42,4.85]

   

Total (95% CI) 68 65 100% 1.43[0.42,4.85]

Total events: 6 (Intervention), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.58(P=0.56)  

Favours diet and feeding advice 1000.01 100.1 1 Favours standard care

 
 

Analysis 3.5.   Comparison 3 Dietary advice for infants and young children versus standard care,
Outcome 5 Change in mother self-reported oral health behaviours (including diet) and attitudes.

Change in mother self-reported oral health behaviours (including diet) and attitudes

Study Behaviour change asso-
ciated with intervention

Assessment time period Benefit in favour
of intervention

Benefit in favour of control

Lapinleimu 1995 ≥ 3 years since the previous
dental examination or treat-
ment, %:
intervention mothers 4; con-
trol mothers 9

4-year follow-up Some  

 
 

Comparison 4.   Oral hygiene, diet and feeding practice advice versus standard care

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Caries presence in primary teeth 3   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 Caries presence in any teeth 2 365 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.75, 1.10]

1.2 Caries presence in top font four
teeth only

1 226 Risk Ratio (M-H, Fixed, 95% CI) 0.68 [0.42, 1.10]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

2 dmfs index 1 187 Mean Difference (IV, Fixed, 95% CI) -0.99 [-2.45, 0.47]

3 dmB index 1 187 Mean Difference (IV, Fixed, 95% CI) -0.30 [-0.96, 0.36]

4 SiC30 index 1 187 Mean Difference (IV, Fixed, 95% CI) -0.93 [-1.73, -0.13]

5 Child oral health behaviours     Other data No numeric data

6 Child dental attendance     Other data No numeric data

7 Change in mother self-reported
oral health behaviours (including
diet) and attitudes

    Other data No numeric data

8 Adverse events for mother or
child

    Other data No numeric data

 
 

Analysis 4.1.   Comparison 4 Oral hygiene, diet and feeding practice
advice versus standard care, Outcome 1 Caries presence in primary teeth.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.1.1 Caries presence in any teeth  

Harrison 2012 52/81 71/97 67.72% 0.88[0.72,1.07]

Plutzer 2008 31/96 30/91 32.28% 0.98[0.65,1.48]

Subtotal (95% CI) 177 188 100% 0.91[0.75,1.1]

Total events: 83 (Intervention), 101 (Control)  

Heterogeneity: Tau2=0; Chi2=0.25, df=1(P=0.62); I2=0%  

Test for overall effect: Z=0.96(P=0.34)  

   

4.1.2 Caries presence in top font four teeth only  

Muhoozi 2017 21/113 31/113 100% 0.68[0.42,1.1]

Subtotal (95% CI) 113 113 100% 0.68[0.42,1.1]

Total events: 21 (Intervention), 31 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.56(P=0.12)  

Test for subgroup differences: Chi2=1.21, df=1 (P=0.27), I2=17.61%  

Favours oral hygiene, diet and feeding practice advice 1000.01 100.1 1 Favours standard care

 
 

Analysis 4.2.   Comparison 4 Oral hygiene, diet and feeding
practice advice versus standard care, Outcome 2 dmfs index.

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Plutzer 2008 96 1.5 (2.6) 91 2.5 (6.7) 100% -0.99[-2.45,0.47]

   

Favours oral hygiene, diet and feeding practice advice 105-10 -5 0 Favours standard care
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Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Total *** 96   91   100% -0.99[-2.45,0.47]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.33(P=0.18)  

Favours oral hygiene, diet and feeding practice advice 105-10 -5 0 Favours standard care

 
 

Analysis 4.3.   Comparison 4 Oral hygiene, diet and feeding
practice advice versus standard care, Outcome 3 dmB index.

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Plutzer 2008 96 1 (1.8) 91 1.3 (2.7) 100% -0.3[-0.96,0.36]

   

Total *** 96   91   100% -0.3[-0.96,0.36]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.9(P=0.37)  

Favours oral hygiene, diet and feeding practice advice 105-10 -5 0 Favours standard care

 
 

Analysis 4.4.   Comparison 4 Oral hygiene, diet and feeding
practice advice versus standard care, Outcome 4 SiC30 index.

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Plutzer 2008 96 3 (2) 91 3.9 (3.4) 100% -0.93[-1.73,-0.13]

   

Total *** 96   91   100% -0.93[-1.73,-0.13]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.28(P=0.02)  

Favours oral hygiene, diet and feeding practice advice 105-10 -5 0 Favours standard care

 
 

Analysis 4.5.   Comparison 4 Oral hygiene, diet and feeding practice
advice versus standard care, Outcome 5 Child oral health behaviours.

Child oral health behaviours

Study Behaviour changes associ-
ated with the intervention

Assessment time period Benefit in favour
of intervention

Benefit in favour of control

Muhoozi 2017 Quote: "The frequency of
cleaning of the child's teeth
at 36 months was about twice
as high in the intervention as
in the control group (84.3% vs
46.6%; P = 0.0001...The materi-
als which were reportedly used
in the cleaning of the child's
oral cavity included tooth-
brush with water, clean cloth
and water, stick or herbs and
a finger and water. The use
of toothbrush and water was
reported significantly more
common in the intervention
group than control group...The

Intervention started when
children between 6 and 8
months; children assessed at
36 months

Some  
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Child oral health behaviours

Study Behaviour changes associ-
ated with the intervention

Assessment time period Benefit in favour
of intervention

Benefit in favour of control

proportion of mothers who re-
ported giving night feeds to
the children was higher in the
control group than the inter-
vention group".

 
 

Analysis 4.6.   Comparison 4 Oral hygiene, diet and feeding practice
advice versus standard care, Outcome 6 Child dental attendance.

Child dental attendance

Study Measure Intervention group #
events/participants

Control group #
events / participants

Effect estimate Risk Ra-
tio (M-H, Fixed, 95% CI)

Favoured group

Harrison 2012 Saw dentist due to tooth
pain

13/110 22/131 0.70 (0.37, 1.33) Neither

Plutzer 2008 Cumulative categories
of visits, from birth to 6
years
2 visits
3-4 visits
≥ 5 visits

85/117
28/117
4/117

72/113
29/113
12/113

1.14 (0.95, 1.36)
0.93 (0.59, 1.46)
0.32 (0.11, 0.97)

Neither
Neither
Oral hygiene, diet and
feeding advice

 
 

Analysis 4.7.   Comparison 4 Oral hygiene, diet and feeding practice advice versus standard care,
Outcome 7 Change in mother self-reported oral health behaviours (including diet) and attitudes.

Change in mother self-reported oral health behaviours (including diet) and attitudes

Study Behaviour changes associ-
ated with the intervention

Assessment time period Benefit in favour
of intervention

Benefit in favour of control

Plutzer 2008 Remedies used to by mothers
to alleviate teething problems
in infants, %:
• Medications: Intervention

group 79.3; control group
87.5 of mother (P < 0.03)

• Rings: intervention group
64.7; control group 70.9 NS

• Dummies: intervention
group 31.9; control gorup
28.2 NS

• Hard food items: interven-
tion group 37.9; control
group 38.3 NS

• Rubbing the gums: inter-
vention group 13.4; control
group 4.8 < 0.00

Quote: "Providing mothers
with information on how to
address teething symptoms
markedly reduced the use of
medications for symptom re-
lief. There is still need for bet-
ter evidence, first, on what
symptoms can or cannot be at-
tributed to teething and, sec-
ond, on what is effective in al-
leviating them."

Intervention delivered to
mothers at 6 and 12 months
postpartum; behaviour change
assessed at infant age 20
months.

Some  
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Analysis 4.8.   Comparison 4 Oral hygiene, diet and feeding practice advice
versus standard care, Outcome 8 Adverse events for mother or child.

Adverse events for mother or child

Study  

Harrison 2012 Quote: "no adverse events were reported".

 
 

Comparison 5.   Antimicrobial treatment (CHX or iodine-NaF and prophylaxis) versus placebo

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Caries presence in primary
teeth

3 479 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.80, 1.19]

2 Mother DMFS increment 2 130 Mean Difference (IV, Fixed, 95% CI) -0.21 [-2.22, 1.79]

3 Mother DMFT increment 1 66 Mean Difference (IV, Fixed, 95% CI) -0.30 [-1.86, 1.26]

4 Adverse events for mother or
child

    Other data No numeric data

 
 

Analysis 5.1.   Comparison 5 Antimicrobial treatment (CHX or iodine-NaF and
prophylaxis) versus placebo, Outcome 1 Caries presence in primary teeth.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Dasanayake 1993 7/23 4/25 3.66% 1.9[0.64,5.66]

Robertson 2013 92/188 88/179 86.18% 1[0.81,1.23]

Zanata 2003 5/34 10/30 10.16% 0.44[0.17,1.15]

   

Total (95% CI) 245 234 100% 0.97[0.8,1.19]

Total events: 104 (Intervention), 102 (Control)  

Heterogeneity: Tau2=0; Chi2=4.14, df=2(P=0.13); I2=51.65%  

Test for overall effect: Z=0.27(P=0.78)  

Favours antimicrobial treatment 1000.01 100.1 1 Favours placebo or standard care

 
 

Analysis 5.2.   Comparison 5 Antimicrobial treatment (CHX or iodine-
NaF and prophylaxis) versus placebo, Outcome 2 Mother DMFS increment.

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Dasanayake 2002 33 4.6 (8.5) 33 3.5 (4.5) 37.45% 1.1[-2.18,4.38]

Zanata 2003 34 5.2 (4.5) 30 6.2 (5.7) 62.55% -1[-3.54,1.54]

   

Total *** 67   63   100% -0.21[-2.22,1.79]

Heterogeneity: Tau2=0; Chi2=0.98, df=1(P=0.32); I2=0%  

Favours antimicrobial treatment 105-10 -5 0 Favours placebo or standard care
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Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Test for overall effect: Z=0.21(P=0.83)  

Favours antimicrobial treatment 105-10 -5 0 Favours placebo or standard care

 
 

Analysis 5.3.   Comparison 5 Antimicrobial treatment (CHX or iodine-
NaF and prophylaxis) versus placebo, Outcome 3 Mother DMFT increment.

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Dasanayake 2002 33 2.3 (3.9) 33 2.6 (2.4) 100% -0.3[-1.86,1.26]

   

Total *** 33   33   100% -0.3[-1.86,1.26]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.38(P=0.71)  

Favours antimicrobial treatment 5025-50 -25 0 Favours placebo or standard care

 
 

Analysis 5.4.   Comparison 5 Antimicrobial treatment (CHX or iodine-NaF and
prophylaxis) versus placebo, Outcome 4 Adverse events for mother or child.

Adverse events for mother or child

Study  

Dasanayake 1993 Quote: "Eight mothers in the treatment group and three in the control group report-
ed adverse effects from the topical application of treatment solutions, but the dif-
ference was not statistically significant (P = 0.09)."

Dasanayake 2002 Quote: "Twenty adverse events were recorded for 14 women (9 in the treatment
group and 5 in the control group): staining of teeth (8); minor ulcers (4); nausea (1),
and gingival irritation or burning sensation during application (7). None of these
events were classified as serious by FDA criteria, and all subjects have recovered un-
eventfully.
There were more events in the treatment group (n = 13) compared to the control
group (n = 7), but the difference was not statistically significant (p = 0.13), nor was
the difference in the number of women experiencing adverse events (p = 0.25)."

 
 

Comparison 6.   Xylitol versus CHX or CHX + xylitol antimicrobial treatment

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Caries presence in primary teeth 1 96 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.27, 1.39]

2 dmB index 1 113 Mean Difference (IV, Fixed, 95%
CI)

-2.39 [-4.10, -0.68]

3 defs (score) 1 96 Mean Difference (IV, Random,
95% CI)

-0.28 [-0.83, 0.27]

4 defs (score categories) 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 1-3 defs 1 96 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.15, 1.54]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

4.2 3-4 defs 1 96 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.18, 3.98]

4.3 ≥ 5 defs 1 96 Risk Ratio (M-H, Fixed, 95% CI) 0.28 [0.01, 6.78]

5 Child microbiological presence: mutans
streptococci colonisation (any)

2 203 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.45, 0.81]

6 Child microbiological presence: mutans
streptococci (score categories)

1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

6.1 0 1 100 Risk Ratio (M-H, Fixed, 95% CI) 1.12 [0.88, 1.41]

6.2 1 1 100 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.21, 2.01]

6.3 2 1 100 Risk Ratio (M-H, Fixed, 95% CI) 0.39 [0.08, 2.05]

6.4 3 1 100 Risk Ratio (M-H, Fixed, 95% CI) 1.31 [0.33, 5.18]

7 Mother microbiological presence: mu-
tans streptococci colonisation (level,
CFU/ml)

1 126 Mean Difference (IV, Fixed, 95%
CI)

0.5 [0.15, 0.85]

 
 

Analysis 6.1.   Comparison 6 Xylitol versus CHX or CHX + xylitol
antimicrobial treatment, Outcome 1 Caries presence in primary teeth.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Thorild 2003 8/52 11/44 100% 0.62[0.27,1.39]

   

Total (95% CI) 52 44 100% 0.62[0.27,1.39]

Total events: 8 (Intervention), 11 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.16(P=0.24)  

Favours xylitol 1000.01 100.1 1 Favours CHX + xylitol

 
 

Analysis 6.2.   Comparison 6 Xylitol versus CHX or CHX + xylitol antimicrobial treatment, Outcome 2 dmB index.

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Soderling 2000 90 0.8 (1.6) 23 3.2 (4.1) 100% -2.39[-4.1,-0.68]

   

Total *** 90   23   100% -2.39[-4.1,-0.68]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.74(P=0.01)  

Favours xylitol 5025-50 -25 0 Favours CHX
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Analysis 6.3.   Comparison 6 Xylitol versus CHX or CHX + xylitol antimicrobial treatment, Outcome 3 defs (score).

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Thorild 2003 52 0.4 (1) 44 0.7 (1.6) 100% -0.28[-0.83,0.27]

   

Total *** 52   44   100% -0.28[-0.83,0.27]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.99(P=0.32)  

Favours xylitol 105-10 -5 0 Favours CHX + xylitol

 
 

Analysis 6.4.   Comparison 6 Xylitol versus CHX or CHX + xylitol
antimicrobial treatment, Outcome 4 defs (score categories).

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

6.4.1 1-3 defs  

Thorild 2003 4/52 7/44 100% 0.48[0.15,1.54]

Subtotal (95% CI) 52 44 100% 0.48[0.15,1.54]

Total events: 4 (Intervention), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

   

6.4.2 3-4 defs  

Thorild 2003 3/52 3/44 100% 0.85[0.18,3.98]

Subtotal (95% CI) 52 44 100% 0.85[0.18,3.98]

Total events: 3 (Intervention), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.21(P=0.83)  

   

6.4.3 ≥ 5 defs  

Thorild 2003 0/52 1/44 100% 0.28[0.01,6.78]

Subtotal (95% CI) 52 44 100% 0.28[0.01,6.78]

Total events: 0 (Intervention), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.78(P=0.44)  

Test for subgroup differences: Chi2=0.51, df=1 (P=0.77), I2=0%  

Favours xylitol 1000.01 100.1 1 Favours CHX + xylitol

 
 

Analysis 6.5.   Comparison 6 Xylitol versus CHX or CHX + xylitol antimicrobial treatment,
Outcome 5 Child microbiological presence: mutans streptococci colonisation (any).

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Soderling 2000 48/93 19/22 79.11% 0.6[0.46,0.77]

Thorild 2003 6/51 7/37 20.89% 0.62[0.23,1.7]

   

Total (95% CI) 144 59 100% 0.6[0.45,0.81]

Favours xylitol 1000.01 100.1 1 Favours CHX or CHX + Xylitol
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Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 54 (Intervention), 26 (Control)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.93); I2=0%  

Test for overall effect: Z=3.37(P=0)  

Favours xylitol 1000.01 100.1 1 Favours CHX or CHX + Xylitol

 
 

Analysis 6.6.   Comparison 6 Xylitol versus CHX or CHX + xylitol antimicrobial treatment,
Outcome 6 Child microbiological presence: mutans streptococci (score categories).

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

6.6.1 0  

Thorild 2003 44/56 31/44 100% 1.12[0.88,1.41]

Subtotal (95% CI) 56 44 100% 1.12[0.88,1.41]

Total events: 44 (Intervention), 31 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.91(P=0.36)  

   

6.6.2 1  

Thorild 2003 5/56 6/44 100% 0.65[0.21,2.01]

Subtotal (95% CI) 56 44 100% 0.65[0.21,2.01]

Total events: 5 (Intervention), 6 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.74(P=0.46)  

   

6.6.3 2  

Thorild 2003 2/56 4/44 100% 0.39[0.08,2.05]

Subtotal (95% CI) 56 44 100% 0.39[0.08,2.05]

Total events: 2 (Intervention), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.11(P=0.27)  

   

6.6.4 3  

Thorild 2003 5/56 3/44 100% 1.31[0.33,5.18]

Subtotal (95% CI) 56 44 100% 1.31[0.33,5.18]

Total events: 5 (Intervention), 3 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.38(P=0.7)  

Test for subgroup differences: Chi2=2.35, df=1 (P=0.5), I2=0%  

Favours xylitol 1000.01 100.1 1 Favours CHX + xylitol

 
 

Analysis 6.7.   Comparison 6 Xylitol versus CHX or CHX + xylitol antimicrobial treatment,
Outcome 7 Mother microbiological presence: mutans streptococci colonisation (level, CFU/ml).

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Soderling 2000 28 5.9 (0.7) 98 5.4 (1.2) 100% 0.5[0.15,0.85]

   

Favours xylitol 52.5-5 -2.5 0 Favours CHX
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Study or subgroup Intervention Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Total *** 28   98   100% 0.5[0.15,0.85]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.79(P=0.01)  

Favours xylitol 52.5-5 -2.5 0 Favours CHX

 

 

A D D I T I O N A L   T A B L E S
 

Study Average cluster size (M) used to

compute design effect 1
ICC used to compute design effect Design effect factor used in review

analyses

Birungi 2015 Not applicable Not applicable Not applicable; adjusted results in-
cluded in the review meta-analyses

Chaffee 2013 Intervention: 26, the median cluster
size reported by trial authors (range
10 to 36)

Control: 17, the median cluster size
reported by trial authors (range 5 to
34)

For caries incidence outcome 0.014
and dmfs index outcome, 0.010.
These were the ICCs reported by tri-
al authors as used in adjusted analy-
ses.

Caries incidence outcome: interven-
tion group 1.35; control group 1.22

dmfs index outcome: intervention
group 1.25; control group 1.16

Harrison
2012

Not applicable Not applicable 1.35 (the design effect reported
as used by authors in their adjust-
ed analysis, for all outcomes and
groups)

Kramer 2001 448, computed by dividing the total
number of children included in the
caries assessment at 6 years (n = 13,
883) by 31, the number of clusters
(hospitals/polyclinics) randomised

For caries incidence, 0.04, the ICC re-
ported by trial authors as used in the
adjusted analysis for this outcome

For dmB, 0.13, the ICC reported by
trial authors as used in the adjusted
analysis for this outcome

19 for caries incidence outcome
(both groups)

59 for dmB index outcome (both
groups)

Muhoozi
2017

51, the mean cluster size reported by
trial authors

0.01, the ICC trial authors reported
as used in their adjusted analyses

1.5 for all outcomes reported, and
both groups

Table 1.   Details on adjustments made for cluster-randomised trials 

dmfs: decayed missing filled primary surfaces; dmB: decayed missing filled primary teeth; ICC: intra cluster correlation coefficient; M: average cluster size

1 Design effect = 1 + (M-1) * ICC

 
 

Study ID Intervention group Control group

Birungi 2015 Quote: "The fluoride concentration in drinking water is not monitored and may vary across the different geo-
graphical regions".

Chaffee 2013 Quote: "Residents in the city where the study was conducted were supplied with fluoridated water 0.7 ppm".

Dasanayake 1993 Quote: "Eligible mothers resided in a fluoridated community with their spouse or significant other".

Table 2.   Participant access to fluoridated water 
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Dasanayake 2002 Not reported

Feldens 2007 Quote: "almost all households within the study area (Sao Leopoldo, Brazil), had access to public water supply
with fluoride level 0.7 ppm".

Hallas 2015 Not reported

Harrison 2012 Quote: "Eeyou Istchee community water supplies have no added fluoride".

Kramer 2001 Quote: "Drinking water is not fluoridated in Belarus" (where the study was conducted). Fluoride concentrations
in drinking water are not monitored and may vary across geographic regions".

Lapinleimu 1995 Not reported

Muhoozi 2017 Quote: "The overall mean (SD) fluoride concentration in water in the study area (both study groups combined)
was below the levels of caries prevention effect. Generally, most households (89.5%, both study groups com-
bined) used water that was low in fluoride (< 0.70 mg/L). There was no difference in the concentration of fluo-
ride in water between the two groups (P = 0.39)".

Plutzer 2008 Not reported

Robertson 2013 Authors reported that all participants were from American Indian communities in Oregon, Washington, and Ari-
zona with fluoridated water systems; no further details.

Soderling 2000 Not reported

Thorild 2003 Not reported

Veronneau 2010 Not reported

Watt 2009 Not reported

Zanata 2003 Not reported

Table 2.   Participant access to fluoridated water  (Continued)

ppm: parts per million; SD: standard deviation

 
 

Study ID Intervention group Control group

Birungi 2015 Socioeconomically disadvantaged women and their infants/children; 64.7% and 35.3% of participants followed
up for 5-year outcomes reported by authors to be "poor" and "less poor", respectively.

Chaffee 2013 Social class by ABIPEME index (includes materi-
al possessions and education, A highest, E lowest
status), n (%):

A1: 0 (0)

A2: 0 (0)

B1: 8 (3.4)

B2: 46 (19.5)

C: 137 (58.1)

D: 40 (17.0)

Social class by ABIPEME index (includes material posses-
sions and education, A highest, E lowest status), n (%):

A1: 0 (0)

A2: 0 (0)

B1: 7 (3.2)

B2: 38 (17.2)

C: 136 (61.1)

D: 39 (17.2)

Table 3.   Participant socioeconomic status 
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E: 5 (2.1) E: 2 (0.9)

Dasanayake 1993 Not reported

Dasanayake 2002 Not reported

Feldens 2007 Quote: "The income was low for most of the fami-
lies".

Household income below one minimum wage of
the national salary: 10.7%

Household income between 1 and 3 minimum
wages: 63.5%

Quote: "The income was low for most of the families".

Household income below one minimum wage of the na-
tional salary: 11. 1%

Household income between 1 and 3 minimum wages:
58.7%

Hallas 2015 Socioeconomically disadvantaged women and their infants/children

Harrison 2012 Socioeconomically disadvantaged women and their infants/children

Kramer 2001 Not reported

Lapinleimu 1995 Not reported

Muhoozi 2017 Socioeconomically disadvantaged women and
their infants/children; about 84.4%, 83.8% and
76.4% of the households in the intervention group
suffered mild to severe household food insecuri-
ty at baseline, at 12 to 16 months, and at 20 to 24
months, respectively.

Maternal education: mean 4.9, SD 2.8 yrs

Socioeconomically disadvantaged women and in-
fants/children; about 85.9%, 89.3%, and 80.0% of the
households in the control group suffered mild to severe
household food insecurity at baseline, at 12 to 16 months,
and at 20 to 24 months, respectively.

Maternal education: mean 4.9, SD 2.8 yrs

Plutzer 2008 Mixed socioeconomic status

Quote: participant "residences were distributed over 151 postcodes across Adelaide and its suburbs"; no fur-
ther details provided.

Robertson 2013 Socioeconomically disadvantaged women and their infants/children

Soderling 2000 Not reported

Thorild 2003 Not reported

Veronneau 2010 Not reported

Watt 2009 Quote: "Overall, the sample was relatively disadvantaged with 28% being lone parents, 57% living in social
housing and 33% receiving income support/job seekers allowance".

Zanata 2003 Socioeconomically disadvantaged

Table 3.   Participant socioeconomic status  (Continued)

ABIPEME index: Associação Brasileira dos Institutos de Pesquisa de Mercado fundada em - the Brazilian Association of Market Survey Institutes categorization of

Brazilian socioeconomic class; SD: standard deviation; yrs: years

 
 

Study ID Intervention group Control group

Birungi 2015 Mothers: mean 25 (IQR 20 to 30) yrs Mothers: mean 24 (IQR 20 to 30) yrs

Table 4.   Participant age at recruitment or baseline 
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Infants: in utero (from 28 to 32 wks GA) Infants: in utero (from 28 to 32 wks GA)

Chaffee 2013 Mothers: mean 27.1, SD 6.7 yrs

Infants: newborn

Mothers: mean 25.7, SD 6.6 yrs

Infants: newborn

Dasanayake 1993 Mothers: mean 24.0, SD 4.2 yrs

Infants: in utero (from 28 to 40 wks GA)

Mothers: mean 22.8, SD 3.0 yrs

Infants: in utero (from 28 to 40 wks GA)

Dasanayake 2002 Mothers: mean 20.1, SD 3.1 yrs

Infants: in utero (mean 39.4 SD 1.7 wks GA)

Mothers: mean 19.8, SD 2.7 yrs

Infants: in utero (mean 39.5 SD 1.1 wks GA)

Feldens 2007 Mothers: mean 25.7, SD 6.6 yrs at enrolment; mother teenager at child's birth: intervention group 17.8% and
control group 19.7%

Infants: newborn

Hallas 2015 Mothers: not reported

Infants: between 1 and 5 days

Harrison 2012 Mothers: mean 25.5, SD 6.4 yrs; range 15 to 44 yrs

Infants: in utero (12 to 34 wks GA) or newborn

Mothers: mean 25.6, SD 5.8 yrs; range 15 to 39 yrs

Infants: in utero (12 to 34 wks GA) or newborn

Kramer 2001 Mothers: < 20 yrs 14.1%; 20 to 34 yrs 81.4%; > 35 yrs
4.2%

Infants: newborn

Mothers: < 20 13.5%; 20 to 34 82.3%; > 35 4.2%

Infants: newborn

Lapinleimu 1995 Parents: (46.8% mothers): mean 34.2, (range 23 to 61)

Infants: from 7 to 13 mths

Muhoozi 2017 Mothers: mean 26.1, SD 5.8 years

Infants: mean 7.4 , SD 0.8 mths

Mothers: mean 26.8, SD 6.3 yrs

Infants: mean 7.3, SD 0.9 mths

Plutzer 2008 Mothers: mean 25.4, SD 4.6 yrs

Infants: in utero (ranged from 18 to 32 wks GA)

Robertson 2013 Mothers: mean 26.8, SD 6.4 yrs

Infants: mean 5.26, SD 0.64 mths; 2 years at caries assessment

Soderling 2000 Mothers: xylitol group mean 29.3 yrs, 95% CI 28.3 to
30.3; CHX group 28.8, 95% CI 27.2 to 30.4 at enrol-
ment

Infants: 6 mths

Mothers mean: 31.6, 95% CI 29.9 to 33.3 yrs at enrol-
ment

Infants: 6 mths

Thorild 2003 Mothers: mean 30.1, range 17 to 44 yrs

Infants: from 6 to 18 mths

Veronneau 2010 Mothers: not reported

Infants: 6 mths

Table 4.   Participant age at recruitment or baseline  (Continued)
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Watt 2009 Mothers: mean age 30 yrs 10 wks

Infants: mean age 10 wks

Zanata 2003 Mothers: not reported

Infants: in utero (from 28 to 40 wks GA)

Table 4.   Participant age at recruitment or baseline  (Continued)

CHX: chlorhexidine; CI: confidence interval; GA: gestational age; IQR: interquartile range; mths: months; SD: standard deviation; wks: weeks; yrs: years

 
 

Study ID Intervention group (%) Control group (%)

Birungi 2015 Not reported

Chaffee 2013 Black, mixed or other: 39.2

White: 60.8

Black, mixed or other: 49.3

White: 50.7

Dasanayake 1993 Black: 52

White: 48

Black: 68

White: 32

Dasanayake 2002 Black 84

White 11

Other: 5

Black: 97

White: 3

Other. 0

Feldens 2007 All participants were Portuguese-speaking.

Hallas 2015 Quote: "Families from diverse ethnic backgrounds...Forty-nine mothers were Spanish speaking; 10 of
these mothers also spoke English. Forty-five mothers spoke English but also spoke their native languages,
which included Chinese (N = 1), Bengali (N = 5), Russian (N = 2), and Turkish (N = 1)”.

Harrison 2012 All participants First Nations people living in Cree communities, Quebec, Canada

Kramer 2001 Not reported

Lapinleimu 1995 Not reported

Muhoozi 2017 Not reported

Plutzer 2008 Not reported

Robertson 2013 All participants were American Indians or Alaskan Natives living in USA.

Soderling 2000 Not reported

Thorild 2003 Not reported

Veronneau 2010 Not reported

Watt 2009 Authors reported that 50% of participants were white; no further details.

Zanata 2003 Not reported

Table 5.   Participant ethnicity 
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Study ID Diagnosis Assessment age

Birungi 2015 dmB > 0

Quote: "decayed, missing, and filled teeth index (dmB) defined in accordance with the
WHO guidelines. A tooth was recorded as decayed if it was visually cavitated using a dis-
posable mirror and dental explorer (Double ended No.23). A missing tooth was qualified
as missing if extracted due to caries, as confirmed by the caregiver".

5 yrs

Chaffee 2013 dmfs ≥ 1

Quote: "Evaluations were visual, following WHO protocol. Non-cavitated (white-spot) le-
sions were also reported".

3 yrs

Dasanayake 1993 Quote: "One or more carious teeth". No further details 3 yrs

Dasanayake 2002 Not reported Not applicable

Feldens 2007 One or more cavitated, missing, or filled smooth surfaces in primary maxillary anterior
teeth (d1 + mB ≥ 1).

4 yrs

Hallas 2015 Quote: "Any cavitated or white spots (demineralization of tooth appears as a white spot
on the tooth surface) in primary teeth"; narrative outcome report included in this review
only.

6 and 12 mths

Harrison 2012 Quote: "Criteria for caries detection were similar to those described by Pitts and co-work-
ers (Pitts 2001). Enamel caries (d2 = substance loss), dentinal caries (d3), pulpal caries

(d4), restorations (f), and absence due to caries (e) were recorded".

We included the d2 (enamel caries, substance loss in primary teeth) measure in the re-

view meta-analysis for any caries presence in primary teeth, as this was the primary caries
outcome specified for the Harrison 2012 study.

At least 30 mths

Kramer 2001 DMFT (deciduous or permanent) ≥ 1; DMFT was defined as deciduous or permanent teeth
that are carious, filled, extracted because of caries, or unerupted. Pre-carious stages of
decay were not included.

6 yrs (mean 6.6,
SD + 0.3 yrs)

Lapinleimu 1995 "Any carious teeth", recorded according to the WHO criteria (World Health Organization
1979); only lesions with clear cavitations included

3 yrs

Muhoozi 2017 Occurrence of carious lesions in primary teeth, registered as unmistakable cavities pro-
gressing into the dentine as recommended by WHO were counted only; the diagnosis was
limited to the upper front four primary teeth.

Quote: "The photographs were taken with a Canon EOS 1100D Camera (Canon Inc., Tai-
wan) with a 60 mm macro-lens and a macro-ring flash. We aimed at an aperture of F stop
22 for the sharpness of the picture. ECC is defined as the occurrence of any signs of dental
caries on any tooth surface during the first 3 years of life [33]. However, as the early stages
of dental caries are not possible to identify on photographs, only obvious, cavitated le-
sions into the dentine were registered as caries. The photographs of the upper front teeth
were evaluated by two experienced dentists (ABS and TW) who were blinded to the chil-
dren’s group allocation. Interexaminer agreement measured by kappa was 0.97. In case
of disagreement, the tooth was scored as sound".

3 yrs

Plutzer 2008 d3mB > 0 6 to 7 yrs

Table 6.   Diagnosis of caries presence in primary teeth 
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Quote: "To avoid variation in assessment, we did not consider dental examinations con-
ducted by private practitioners, as these were not calibrated. For the same reason and
to concentrate on substantive outcomes, we disregarded noncavitated (enamel) lesions,
considering only dentine lesions (i.e. d3 lesions) as unequivocal evidence of decay. Trial-

ists reported that dental examinations conducted by private practitioners, were not con-
sidered as these were not calibrated."

Robertson 2013 Any non-cavitated lesions (d1), lesions where the cavitation extends into, but not

through, the enamel (d2), or cavitated lesions that involve the dentine (d3).

2 yrs

Soderling 2000 dmB > 0

Quote: "Caries was recorded as decayed, missing and filled teeth...Dental caries was reg-
istered according to the WHO criteria (World Health Organization 1979), and the teeth
were examined by means of a sharp explorer, fiber optic transillumination (FOTI), and
mouth mirror. For the analyses, only lesions extending to the dentin, and fillings, were in-
cluded.”

2 yrs

Thorild 2003 defs > 0 4 yrs

Veronneau 2010 Not specified; only narrative outcome report included in this review. not specified

Watt 2009 dmB > 0

Quote: "The outcome measure for dental status was the dmB index (decayed, miss-
ing and filled deciduous teeth). Children were examined while standing in front of the
sitting examiner. The diagnosis was visual using a sterilized plane mouth mirror and
a MAG-LED™ Mini Maglite® torch (MAG Instrument Inc, Ontario, California, USA). Data
were recorded by tooth. Teeth were coded as decayed, filled or missing according to
BASCD...The data collector (AS) was a trained and registered dentist".

4 to 5 yrs (mean
4.7)

Zanata 2003 Any carious lesions in primary teeth, including demineralisation areas or white spot le-
sions

2 yrs

Table 6.   Diagnosis of caries presence in primary teeth  (Continued)

BASCD: Brtish Association for the Study of Community Dentistry; d2: enamel caries in primary teeth (substance loss); d3: dentinal caries in primary teeth; d4:

pulpal caries; defs: decayed extracted and filled surfaces; dfs: decayed and filled surfaces; dB: decayed and filled teeth; dmfs: decayed, missing and filled surfaces

(primary); dmB: decayed, missing and filled teeth (primary); DMFT: decayed, missing and filled teeth (primary and permanent); e: primary teeth absence due to

caries; ECC: early childhood caries; f: restorations in primary teeth; FOTI: fibre optic transillumination; fs: filled surfaces in primary teeth; mfs: missing and filled

surfaces (primary); mths: months; SD: standard deviation; WHO: World Health Organisation; yrs: years

 

 

A P P E N D I C E S

Appendix 1. Cochrane Oral Health’s Trials Register search strategy

Cochrane Oral Health’s Trials Register is available via the Cochrane Register of Studies. For information on how the register is compiled,
see https://oralhealth.cochrane.org/trials

1 (teeth and (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
2 (tooth and (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
3 (dental and (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
4 (enamel and (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
5 (dentin and (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
6 ((dental or tooth or teeth) and plaque):ti,ab
7 "early childhood caries":ti,ab
8 #1 or #2 or #3 or #4 or #5 or #6 or #7
9 pregnan*:ti,ab
10 (expect* and mother*):ti,ab
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11 (baby or babies or infant*):ti,ab
12 ((primary or deciduous or milk or natal) and (tooth or teeth or dentition)):ti,ab
13 (mother* or maternal* or maternity or mum* or mom*):ti,ab
14 #9 or #10 or #11 or #12
15 (#8 and #13 and #14) AND (INREGISTER)

Appendix 2. The Cochrane Pregnancy and Childbirth Group Trials Register search strategy

For information on how the Cochrane Pregnancy and Childbirth Group Trials Register is compiled, see https://pregnan-
cy.cochrane.org/pregnancy-and-childbirth-groups-trials-register

(dental OR dentin OR teeth OR tooth) AND (decay OR deminerali* OR reminerali* OR lesion* OR caviti* OR education OR treat* OR prevent*)
OR "oral health" OR "oral care" OR caries OR carious OR plaque OR enamel OR dentition

Appendix 3. Cochrane Central Register of Controlled Clinical Trials (CENTRAL) search strategy

#1 [mh "tooth demineralization"]
#2 (teeth near/5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
#3 (tooth near/5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
#4 (dental near/5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
#5 (enamel near/5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
#6 (dentin near/5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*)):ti,ab
#7 [mh ^"DMF index"]
#8 [mh ^"dental plaque"]
#9 ((dental or tooth or teeth) near/4 plaque):ti,ab
#10 "early childhood caries":ti,ab
#11 {or #1-#10}
#12 [mh infant]
#13 [mh pregnancy]
#14 [mh "prenatal exposure delayed effects"]
#15 pregnan*:ti,ab
#16 (expect* near/3 mother*):ti,ab
#17 (baby or babies or infant*):ti,ab
#18 [mh "tooth, deciduous"]
#19 ((primary or deciduous or milk or natal) near/5 (tooth or teeth or dentition)):ti,ab
#20 [mh mothers]
#21 [mh "maternal behavior"]
#22 (mother* or maternal* or maternity or mum* or mom*):ti,ab
#23 {or #12-#19}
#24 {or #20-#22}
#25 #11 and #23 and #24

Appendix 4. MEDLINE Ovid search strategy

1. exp Tooth demineralization/
2. (teeth adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
3. (tooth adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
4. (dental adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
5. (enamel adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
6. (dentin adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
7. DMF Index/
8. Dental plaque/
9. ((dental or tooth or teeth) adj4 plaque).mp.
10. "early childhood caries".mp.
11. or/1-10
12. Pregnancy/
13. Prenatal exposure/
14. exp Infant/
15. pregnan$.mp.
16. (expect$ adj3 mother$).mp.
17. (baby or babies or infant$).mp.
18. Tooth, deciduous/
19. ((primary or deciduous or milk or natal) adj5 (tooth or teeth or dentition)).mp.
20. or/12-19
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21. Mothers/
22. Maternal behavior/
23. (mother$ or maternal$ or maternity or mum$ or mom$).mp.
24. or/21-23
25. 11 and 20 and 24

This subject search was linked to the Cochrane Highly Sensitive Search Strategy (CHSSS) for identifying randomised trials in MEDLINE:
sensitivity- maximising version (2008 revision) as referenced in Chapter 6.4.11.1 and detailed in box 6.4.c of The Cochrane Handbook for
Systematic Reviews of Interventions, Version 5.1.0 [updated March 2011] (Lefebvre 2011).

1. randomized controlled trial.pt.
2. controlled clinical trial.pt.
3. randomized.ab.
4. placebo.ab.
5. drug therapy.fs.
6. randomly.ab.
7. trial.ab.
8. groups.ab.
9. or/1-8
10. exp animals/ not humans.sh.
11. 9 not 10

Appendix 5. Embase Ovid search strategy

1. Dental caries/
2. (teeth adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
3. (tooth adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
4. (dental adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
5. (enamel adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
6. (dentin adj5 (cavit$ or caries or carious or decay$ or lesion$ or deminerali$ or reminerali$)).mp.
7. Tooth plaque/
8. ((dental or tooth or teeth) adj4 plaque).mp.
9. "early childhood caries".mp.
10. or/1-9
11. Pregnancy/
12. Prenatal exposure/
13. exp Infant/
14. pregnan$.mp.
15. (expect$ adj3 mother$).mp.
16. (baby or babies or infant$).mp.
17. Tooth, deciduous/
18. ((primary or deciduous or milk or natal) adj5 (tooth or teeth or dentition)).mp.
19. or/11-18
20. Mother/
21. Maternal behavior/
22. (mother$ or maternal$ or maternity or mum$ or mom$).mp.
23. or/20-22
24. 10 and 19 and 23

This subject search was linked to Cochrane Oral Health’s filter for identifying RCTs in Embase Ovid:

1. random$.ti,ab.
2. factorial$.ti,ab.
3. (crossover$ or cross over$ or cross-over$).ti,ab.
4. placebo$.ti,ab.
5. (doubl$ adj blind$).ti,ab.
6. (singl$ adj blind$).ti,ab.
7. assign$.ti,ab.
8. allocat$.ti,ab.
9. volunteer$.ti,ab.
10. CROSSOVER PROCEDURE.sh.
11. DOUBLE-BLIND PROCEDURE.sh.
12. RANDOMIZED CONTROLLED TRIAL.sh.
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13. SINGLE BLIND PROCEDURE.sh.
14. or/1-13
15. (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans).ti.)
16. 14 NOT 15

Appendix 6. CINAHL EBSCO search strategy

S24 S10 and S19 and S23
S23 S20 or S21 or S22
S22 (mother* or maternal* or maternity or mum* or mom*)
S21 (MH maternal behavior)
S20 (MH Mothers+)
S19 S11 or S12 or S13 or S14 or S15 or S16 or S17 or S18
S18 ((primary or deciduous or milk or natal) N5 (tooth or teeth or dentition))
S17 (MH "Tooth, Deciduous")
S16 (baby or babies or infant*)
S15 (expect* N3 mother*)
S14 pregnan*
S13 (MH infant+)
S12 (MH "Prenatal Exposure Delayed Effects")
S11 (MH Pregnancy+)
S10 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9
S9 "early childhood caries"
S8 ((dental or tooth or teeth) N4 plaque)
S7 (MH dental plaque)
S6 (tooth N5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*))
S5 (dentin N5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*))
S4 (enamel N5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*))
S3 (dental N5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*))
S2 (teeth N5 (cavit* or caries or carious or decay* or lesion* or deminerali* or reminerali*))
S1 (MH Tooth demineralization+)

This subject search was linked to Cochrane Oral Health’s filter for CINAHL EBSCO:

S1 MH Random Assignment or MH Single-blind Studies or MH Double-blind Studies or MH Triple-blind Studies or MH Crossover design or
MH Factorial Design
S2 TI ("multicentre study" or "multicenter study" or "multi-centre study" or "multi-center study")
or AB ("multicentre study" or "multicenter study" or "multi-centre study" or "multi-center study") or SU ("multicentre study" or "multi-
center study" or "multi-centre study" or "multi-center study")
S3 TI random* or AB random*
S4 AB "latin square" or TI "latin square"
S5 TI (crossover or cross-over) or AB (crossover or cross-over) or SU (crossover or cross-over)
S6 MH Placebos
S7 AB (singl* or doubl* or trebl* or tripl*) or TI (singl* or doubl* or trebl* or tripl*)
S8 TI blind* or AB mask* or AB blind* or TI mask*
S9 S7 and S8
S10 TI Placebo* or AB Placebo* or SU Placebo*
S11 MH Clinical Trials
S12 TI (Clinical AND Trial) or AB (Clinical AND Trial) or SU (Clinical AND Trial)
S13 S1 or S2 or S3 or S4 or S5 or S6 or S9 or S10 or S11 or S12

Appendix 7. US National Institutes of Health Ongoing Trials Register (ClinicalTrials.gov) and World Health
Organization International Clinical Trials Registry Platform search strategy

caries and pregnancy

caries and mother
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For this review, Elisha Riggs and Judith Gomersall assessed the citations and studies found for inclusion, extracted data and assessed
risk of bias and certainty of evidence using the GRADE approach. Judith Gomersall led the data analysis, with Elisha Riggs checking data
entry in RevMan. Judith Gomersall and Elisha Riggs wrote the first draB of the review. Nicky Kilpatrick assisted when a third assessor
was required and provided clinical oversight. All other review authors (Linda Slack-Smith, Barbara Chadwick, Muthu Murugan and Jane
Yelland) assisted with data interpretation and edited and commented on the draB review.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We have extended the participant inclusion criteria review beyond 'new mothers' only, to include primary carers (e.g. fathers and grand-
mothers) in the first year of life. The decision was made to ensure the review was relevant and inclusive of all primary carers. We did not
search specific congress websites (e.g. the American Association for Dental Research (AADR) and International Association for Dental Re-
search (IADR)). We did not include one of the infant/child secondary outcomes specified in the protocol, dental general anaesthetics, in
the review, as receipt of general anaesthetics for caries is indistinguishable from receipt of general anaesthetics for other types of dental
treatment (e.g. for trauma).
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