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A B S T R A C T

Background

Dental caries (tooth decay) is one of the most common chronic childhood diseases. Caries prevalence in most industrialised countries

has declined among children over the past few decades. The probable reasons for the decline are the widespread use of fluoride

toothpaste, followed by artificial water fluoridation, oral health education and a slight decrease in sugar consumption overall. However,

in regions without water fluoridation, fluoride supplementation for pregnant women may be an effective way to increase fluoride intake

during pregnancy. If fluoride supplements taken by pregnant women improve neonatal outcomes, pregnant women with no access to

a fluoridated drinking water supply can obtain the benefits of systemic fluoridation.

Objectives

To evaluate the effects of women taking fluoride supplements (tablets, drops, lozenges or chewing gum) compared with no fluoride

supplementation during pregnancy to prevent caries in the primary teeth of their children.

Search methods

Cochrane Oral Health’s Information Specialist searched the following databases: Cochrane Oral Health’s Trials Register (to 25 January

2017); the Cochrane Central Register of Controlled Trials ( CENTRAL; 2016, Issue 11) in the Cochrane Library ( searched 25 January

2017); MEDLINE Ovid ( 1946 to 25 January 2017); Embase Ovid ( 1980 to 25 January 2017); LILACS BIREME Virtual Health

Library ( Latin American and Caribbean Health Science Information database; 1982 to 25 January 2017); and CINAHL EBSCO (

Cumulative Index to Nursing and Allied Health Literature; 1937 to 25 January 2017). We searched the US National Institutes of Health

Ongoing Trials Register ( ClinicalTrials.gov) and the World Health Organization International Clinical Trials Registry Platform for

ongoing trials to 25 January 2017. No restrictions were placed on the language or date of publication when searching the electronic

databases.
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Selection criteria

Randomised controlled trials (RCTs) of fluoride supplements (tablets, drops, lozenges or chewing gum) administered to women during

pregnancy with the aim of preventing caries in the primary teeth of their children.

Data collection and analysis

Two review authors independently screened the titles and abstracts (when available) of all reports identified through electronic searches.

Two review authors independently extracted data and assessed risk of bias, as well as evaluating overall quality of the evidence utilising

the GRADE approach. We could not conduct data synthesis as only one study was included in the analysis.

Main results

Only one RCT met the inclusion criteria for this review. This RCT showed no statistical difference on decayed or filled primary tooth

surfaces (dfs) and the percentage of children with caries at 3 years (risk ratio (RR) 1.46, 95% confidence interval (CI) 0.75 to 2.85;

participants = 938, very low quality of evidence) and 5 years old (RR 0.84, 95% CI 0.53 to 1.33; participants = 798, very low quality

of evidence). The incidence of fluorosis at 5 years was similar between the group taking fluoride supplements (tablets) during the last

6 months of pregnancy and the placebo group.

Authors’ conclusions

There is no evidence that fluoride supplements taken by women during pregnancy are effective in preventing dental caries in their

offspring.

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

Fluoride supplements taken by pregnant women for preventing dental caries in the primary teeth of their children

Review question

How effective and safe is the use of fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for

preventing tooth decay in the baby teeth of their children compared with placebo (tablets or other forms of supplements without

fluoride) or no treatment?

Background

Tooth decay is one of the most common health problems among children. The condition has been decreasing among children in most

parts of the world over the past few decades most likely due to the widespread use of fluoride toothpaste, followed by water fluoridation,

oral health education and a slight decrease in sugar consumption. If fluoride supplements taken by pregnant women can prevent tooth

decay in their children, pregnant women with no access to a fluoridated drinking water supply can obtain the benefits of systemic

fluoridation. Fluoride tablets, drops, lozenges or chewing gums are sucked or chewed to provide topical fluoride and ingested to provide

systemic fluoride.

Study characteristics

Authors from Cochrane Oral Health carried out this review of existing studies and the evidence is current up to 25 January 2017. It

includes only one study in which 1400 pregnant women were randomly allocated to fluoride treatment or placebo. In this study, a

daily dose of either 1 mg sodium fluoride tablets or placebo tablets were given to participants from the fourth month of pregnancy to

delivery. Both groups were encouraged to use dietary fluoride supplements after delivery in the form of drops. A total of 1175 babies

were born to participants in this study, and of this number, 938 children were followed up at 3 years (464 fluoride tablets versus 484

placebo tablets) and 798 children were followed up at 5 years (398 fluoride tablets versus 400 placebo tablets) of age. Published in

1997, this study took place in communities with unfluoridated drinking water in Southern Maine, USA.

Key results

Baby teeth decay measured in children aged 3 and 5 years old was very low in both the fluoride supplement group and the placebo

group. At 5 years of age, 92% of children remained decay-free in the fluoride supplement group and 91% remained decay-free in the

placebo group, showing no difference between the two groups. The incidence of fluorosis at 5 years was similar between the group

taking fluoride supplements (tablets) during the last 6 months of pregnancy and the placebo group.
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There is no evidence that fluoride supplements taken by women during pregnancy are effective in preventing dental caries in their

offspring.

Quality of the evidence

The included study was assessed as being at high risk of bias and the evidence was of very low quality.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Fluoride supplementation (tablets) compared to placebo for pregnant women for preventing dental caries in the primary teeth of their children

Population: pregnant women for prevent ing dental caries in the primary teeth of their children

Setting: USA

Intervention: f luoride supplementat ion (tablets)

Comparison: placebo

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Risk with placebo Risk with fluoride sup-

plementation (tablets)

Children with caries in

the primary teeth at 3

years

Study populat ion RR 1.46

(0.75 to 2.85)

938

(1 RCT)

⊕©©©

VERY LOW1,2

At 5 years RR 0.84

(0.53 to 1.33)

30 per 1000 43 per 1000

(22 to 84)

Decayed or f illed pri-

mary tooth surfaces at

3 years

The mean decayed or

f illed surfaces at 3

years was 0.30

MD 0.12 higher

(0.05 lower to 0.29

higher)

- 938

(1 RCT)

⊕©©©

VERY LOW2,3

Not signif icant at 5

years

Fluorosis (maxillary

teeth) at 5 years

Study populat ion RR 1.79

(0.95 to 3.40)

798

(1 RCT)

⊕©©©

VERY LOW1,2

Fluorosis in mandibular

teeth at 5 years RR 0.89

(0.35 to 2.29)35 per 1000 63 per 1000

(33 to 119)

*The risk in the intervention group (and its 95%CI) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95%CI)

CI: conf idence interval; MD: mean dif ference; RCT: randomised controlled trial; RR: risk rat io

GRADE Working Group grades of evidence

High quality: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect

Moderate quality: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is

substant ially dif f erent

Low quality: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect4
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Very low quality: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded by 2 for imprecision: few events, and CI included appreciable benef its and harms.
2Downgraded by 1 for risk of bias: high attrit ion bias, and potent ial lim itat ions in blinding of outcome assessment are likely

to lower conf idence in the est imate of ef fect
3Downgraded by 2 for imprecision: CI included appreciable benef its and harms.
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B A C K G R O U N D

Description of the condition

Dental caries (tooth decay) is one of the most common chronic

childhood diseases, and can have a negative impact on a child’s

growth, speech, self-confidence, general health and quality of life

(Anderson 2004; Casamassimo 2009; Jankauskiene 2010). Den-

tal caries occurs because of long-term exposure to a mixture of

acid-producing bacteria and fermentable carbohydrates, and many

other factors that include saliva secretion rate and buffering ca-

pacity (Rozier 2010; Selwitz 2007). In particular, acid production

from bacteria, especially mutans Streptococci and Lactobacilli, and

the subsequent decrease in local pH, cause the demineralization

of tooth tissue (Featherstone 2004). If this process is not reversed,

carious lesion progresses. Dissolved calcium and phosphate min-

eral ions can be redeposited on the tooth surface even though they

are provided from saliva. This demineralization/remineralization

process occurs continuously in oral fluids. Dental caries is gener-

ated when the demineralization/remineralization process lose the

balance.

Dental caries is widespread in all countries (WHO 2009). Dental

caries affects 30% to 50% of children aged 5 to 6 years (Armfield

2009; CDC 2007; Public Health England 2012), 60% to 90%

of school-aged children and a large majority of adults (Petersen

2005). An increasing number of decayed, missing or filled teeth

(dmft) is reported in some low-income and middle-income coun-

tries (Bagramian 2009). Although the mean dmft has declined

in many high-income countries, this disparity remains and some

population groups have high dmft (Bagramian 2009; Dawkins

2013; Jones 2017). Prevalence of dental caries is associated with

increased consumption of sugar in the diet including high-sugar

confectionery and sweet carbonated beverages (Ismail 1997), so-

cioeconomic status, dental insurance coverage and residential lo-

cations (Campus 2009; Dawkins 2013; Hobdell 2003; Kolker

2007).

Several studies have reported that caries in primary teeth are corre-

lated with caries in permanent teeth (Helfenstein 1991; Li 2002;

Seppa 1989). ’Early childhood caries’, which is the presence of at

least one carious lesion on a primary tooth in a child under the

age of 6 years, is a serious problem in the world (Anil 2017). If

the fluoride supplementation in pregnant woman is effective to

prevent dental caries in the primary teeth of their children, the

prevalence of dental caries can be prevented.

Description of the intervention

The benefits of topical fluorides, such as toothpastes, gels, var-

nishes and mouthrinses, for preventing dental caries in children

and adolescents are well established (Marinho 2003a; Marinho

2003b; Marinho 2013; Marinho 2015; Marinho 2016). Topi-

cal fluoride plays an important role in preventing dental caries

(Marinho 2003b) including the inhibition of demineralization of

the crystal surfaces, the enhancement of remineralization in dem-

ineralized lesions (Featherstone 1990) and inhibition of bacte-

rial metabolism (Featherstone 1999; Featherstone 2000; Fejerskov

2004). The American Dental Association (ADA) and Centers for

Disease Control and Prevention (CDC) state that an appropriate

concentration of fluoride, which varies depending on age, is effec-

tive to prevent dental caries (CDC 2001; Rozier 2010).

The upper limit of fluoride intake from all sources (fluoridated

water, food, beverages, fluoride dental products and dietary fluo-

ride supplements) is set at 0.10 mg/kg/day for infants, toddlers,

and children through to 8 years old. For older children and adults,

who are no longer at risk for dental fluorosis, the upper limit of

fluoride is set at 10 mg/day regardless of weight (Levy 1999). CDC

reported water fluoridation is especially beneficial for communi-

ties of low socioeconomic status (CDC 1999).

It should be noted that separation of pre-eruptive, post-eruptive,

systemic or topical effects of fluoride is impossible. Fluoridated

water may have all effects. Topically applied fluorides are not in-

tended for ingestion but can be swallowed unintentionally. Flu-

oride drops, lozenges or chewing gums are sucked or chewed to

provide topical fluoride and ingested to provide systemic fluoride.

Fluoride supplements taken during pregnancy have the effect of

prenatal fluoride and possibly reduce dental caries in offspring

(Stephen 1993). However, risks associated with exposure to fluo-

ride during pregnancy including miscarriage, premature delivery

and premature birth were also reported (Diouf 2012; Sastry 2011).

How the intervention might work

The enamel formation process is composed of two principal

stages: secretory stage and maturation stage. In the former stage,

ameloblasts produce protein matrix (predominantly amelogenins)

and crystallites are deposited in the protein matrix. In the latter

stage, ameloblasts transport the substances used in enamel forma-

tion out of the enamel. Excess water and organic materials are re-

moved and mineral is transported into the tissue in order to achieve

full mineralization of enamel (Hiller 1975; Termine 1980).

Fluoride can be transported from maternal serum to the fetus and

prenatal deciduous enamel through the placenta (Toyama 2001).

The mechanism of fluoride placental transfer is controversial; there

are some hypotheses that the placenta allows passive diffusion of

fluoride from mother to fetus, while others suggest that the pla-

centa acts as a barrier. It has been reported that the placenta allows

passive diffusion of fluoride from mother to fetus when fluoride

intake is low and that the placenta acts as a selective barrier when

fluoride intake exceeds a particular level (Gupta 1993; Toyama

2001). In the development of enamel formation, fluoride is incor-

porated into the crystal lattice and binds to calcium, which is con-

tained within the protein matrix. As a result, fluoride alters crystal
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formation in the enamel matrix and strengthens the properties of

the enamel crystals (Tanimoto 2008).

All primary tooth enamel and some permanent tooth enamel start

to grow and continue to develop in utero (Kraus 1965). Most

of the permanent tooth enamel start to grow after birth. It has

been reported that while the effect of fluoride supplements after

birth was unclear on deciduous teeth, it was associated with a re-

duction in caries increment in permanent teeth (Tubert-Jeannin

2011). Namely, it might be suggested that postnatal systemic flu-

oride did not attribute to caries prevention in primary teeth. In

regions without water fluoridation, fluoride supplementation for

pregnant women may be an effective way to increase fluoride in-

take during pregnancy. If fluoride supplements taken by pregnant

women improve neonatal outcomes, pregnant women with no ac-

cess to a fluoridated drinking water supply can obtain the benefits

of systemic fluoridation.

Why it is important to do this review

Recent systematic reviews and Cochrane Reviews have evaluated

evidence regarding the effectiveness and safety of fluoride treat-

ment and the adverse effects of high fluoride exposure in chil-

dren and adults (Choi 2012; Iheozor-Ejiofor 2015; Ismail 2008;

Marinho 2003a; Marinho 2003b; Marinho 2013; Marinho 2015;

Marinho 2016; Tubert-Jeannin 2011; Wong 2010). However, it

remains uncertain whether fluoride supplementation in pregnant

women is effective in preventing dental caries in their offspring.

Currently, no systematic reviews have investigated the effective-

ness and safety of this intervention. This Cochrane Review aims

to address this gap in the literature and assess the current available

evidence on fluoride supplementation during pregnancy.

O B J E C T I V E S

To evaluate the effects of women taking fluoride supplements

(tablets, drops, lozenges or chewing gum) compared with no flu-

oride supplementation during pregnancy to prevent caries in the

primary teeth of their children.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all randomised controlled trials (RCTs), includ-

ing quasi-randomised and cluster-randomised trials. We excluded

cross-over trials as they are an inappropriate study design (as the

intervention may have a lasting effect that compromises entry to

subsequent periods of the trial). We excluded observational studies

(including cohort studies, case-control studies, etc.). We included

both clinical and community-based trials.

Types of participants

We included pregnant women, regardless of their dental caries,

exposure to fluorides, level of dental treatment, nationality or level

of education. The women may or may not have had access to

fluoridated water (naturally or artificially).

Types of interventions

We included studies of fluoride supplementation (tablets, drops,

lozenges or chewing gum) of any dosage, frequency, duration and

timing of delivery, which may or may have not included the use

of topical fluorides such as fluoride dentifrice, fluoride rinse and

topical fluoride application, compared with no fluoride supple-

mentation.

Control group: no treatment or placebo.

Types of outcome measures

Primary outcomes

Primary outcomes (for deciduous teeth of children up to 6 years

of age).

• Number of children with caries in the primary teeth.

• Decayed, missing and filled primary teeth (dmft) and

components.

• Decayed, missing and filled primary tooth surfaces (dmfs)

and components.

• Fluorosis.

Secondary outcomes

• Adverse effects (apart from fluorosis), e.g. miscarriage,

premature delivery, or dental and any other possible negative

effects. A full investigation of adverse effects was not possible as

we did not include observational or retrospective epidemiological

studies.

Search methods for identification of studies

Electronic searches

Cochrane Oral Health’s Information Specialist conducted system-

atic searches in the following databases for randomised controlled

trials and controlled clinical trials. There were no language, pub-

lication year or publication status restrictions:
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• Cochrane Oral Health’s Trials Register (searched 25 January

2017) (Appendix 1);

• Cochrane Central Register of Controlled Trials

(CENTRAL; 2016, Issue 11) in the Cochrane Library (searched

25 January 2017) (Appendix 2);

• MEDLINE Ovid (1946 to 25 January 2017) (Appendix 3);

• Embase Ovid (1980 to 25 January 2017) (Appendix 4);

• LILACS BIREME Virtual Health Library (Latin American

and Caribbean Health Science Information database; 1982 to 25

January 2017) (Appendix 5);

• CINAHL EBSCO (Cumulative Index to Nursing and

Allied Health Literature; 1937 to 25 January 2017) (Appendix

6).

Subject strategies were modelled on the search strategy designed

for MEDLINE Ovid.

Searching other resources

We searched the following trial registries for ongoing studies:

• US National Institutes of Health Ongoing Trials Register

ClinicalTrials.gov ( clinicaltrials.gov; searched 25 January 2017)

(Appendix 7);

• World Health Organization International Clinical Trials

Registry Platform ( apps.who.int/trialsearch; searched 25 January

2017) (Appendix 8).

We searched the reference lists of included studies and relevant

systematic reviews for further studies.

We did not perform a separate search for adverse effects of in-

terventions used, and we considered adverse effects described in

included studies only.

Data collection and analysis

Selection of studies

Two review authors (Rena Takahashi (RT) and Keika Hoshi (KH))

independently screened the titles and abstracts (when available)

of all reports identified through the electronic searches and hand-

searching that were entered into EndNote X7 software. We ob-

tained the full text of potentially relevant studies or studies where

it was difficult to make a clear decision from only the title and

abstract. The full-text articles were assessed independently by two

review authors to determine if they met the inclusion criteria. We

resolved any disagreements by discussion. If this was not possible,

we consulted a third review author. At the time of exclusion, we

recorded reasons for exclusion in the ’Characteristics of excluded

studies’ tables.

Data extraction and management

Two review authors (RT and Erika Ota (EO)) independently ex-

tracted data using data extraction forms. We extracted data related

to settings, participants (e.g. inclusion and exclusion criteria for

pregnant women), interventions (e.g. type of intervention, com-

parison), outcomes (e.g. outcomes reported in the paper, duration

and rates of follow-up, adverse effects), methods (e.g. study de-

signs, randomisation methods) and other information (e.g. phar-

maceutical sponsorship data). We recorded if clinical trials re-

ported the presence of calcium in the fluoride supplement. We

noted the topical fluoride exposure of children (up to 6 years of

age) in the follow-up period of the studies. We included unpub-

lished research data from recognised research groups and experts

in the field, obtained via personal contact if the study was in the

clinical register.

We resolved any disagreements by discussion and consultation

with a third review author. In this review, we did not contact trial

authors. In future updates, we will contact trial authors (if possible)

asking for assistance with data transformation or raw data, if the

data are not reported in a format suitable for analysis.

Assessment of risk of bias in included studies

Two review authors (KH and Yoshihiro Toyoshima (YT)) assessed

the risk of bias independently for each study using the criteria out-

lined in the Cochrane Handbook for Systematic Reviews of Interven-

tions (Higgins 2011). We resolved any disagreements by discussion

or by involving a third assessor (EO). We assessed the following

domains of risk of bias: (1) random sequence generation (selec-

tion bias), (2) allocation concealment (selection bias), (3) blind-

ing of participants and personnel (performance bias), (4) blind-

ing of outcome assessors (detection bias), (5) incomplete outcome

data (attrition bias), (6) selective reporting (reporting bias) and (7)

other bias (recruitment bias, bias influenced by funding source,

etc.).

Each domain was assessed as at either low, high or unclear risk of

bias. We categorised the overall risk of bias of individual studies

as follows:

• low risk of bias (plausible bias unlikely to seriously alter the

results) if all domains were at low risk of bias;

• unclear risk of bias (plausible bias that raises some doubt

about the results) if one or more domains had an unclear risk of

bias, but none at high risk of bias;

• high risk of bias (plausible bias that seriously weakens

confidence in the results) if one or more domains were at high

risk of bias.

Measures of treatment effect

For dichotomous outcomes, we calculated risk ratios for differ-

ences between the intervention and comparison groups, along with

95% confidence intervals (CI). For continuous outcomes, we cal-

culated the mean difference (MD) and 95% CIs where means and
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standard deviations (SD) were presented or were calculable. We

did not calculate the standardised mean difference (SMD) in this

review. In future updates, where a continuous outcome is mea-

sured using different scales, we will calculate the SMD and SDs.

Unit of analysis issues

We did not include any cluster-randomised trials in the analyses.

In future updates, if we include cluster-randomised trials, we will

adjust their sample sizes using the methods described in Section 16

of the Cochrane Handbook for Systematic Reviews of Interventions

(Higgins 2011) using an estimate of the intracluster correlation

coefficient (ICC) with either data from the trials (if possible), data

from a similar trial or data from a study of a similar population.

We will conduct sensitivity analyses to see the effect of variation in

the ICC when we use ICCs from other sources. We plan to com-

bine the relevant outcomes from both cluster-randomised and in-

dividually randomised trials if there is no substantial heterogeneity

between the two study designs.

Dealing with missing data

In this review we did not contact trial authors. In future updates,

where possible, we will contact trial authors to provide missing

data. We will note levels of attrition for included studies. We will

conduct sensitivity analysis to check the impact of including stud-

ies with substantial levels (more than 20%) of missing data in the

overall assessment of the intervention effect.

If possible, we will conduct analysis on an intention-to-treat basis.

If there are missing data, the denominator for each outcome in

each trial will be the number randomised minus any participants

whose outcomes are known to be missing in the analysis. If there

are missing standard deviations of the continuous data, we will

use the methods described in the Cochrane Handbook of Systematic

Reviews of Interventions Section 7.7.3 (Higgins 2011) to estimate

them.

Assessment of heterogeneity

We could not assess heterogeneity due to the inclusion of only one

study. In future updates, we will assess heterogeneity by inspection

of forest plots of the estimates and confidence intervals of treat-

ment effects. We will assess statistical heterogeneity in each meta-

analysis using the I2 and Chi2 statistics. We defined substantial

heterogeneity as I2 greater than 50%, or if there was a low P value

(less than 0.10) in the Chi2 test for heterogeneity.

Assessment of reporting biases

In future updates, if more than 10 trials are identified for any meta-

analysis, we will assess publication bias using visual assessment

of funnel plots according to recommendations in the Cochrane

Handbook for Systematic Reviews of Interventions (Higgins 2011).

Should asymmetry be identified in the contour-enhanced funnel

plots, we will investigate possible causes by performing exploratory

analyses.

Data synthesis

We could not conduct data synthesis as only one study was in-

cluded in the review. In future updates, we will conduct meta-

analyses for studies with comparable analyses that report similar

outcome measures using forest plots in Review Manager software

(RevMan) (RevMan 2014). We will combine risk ratios for di-

chotomous data and mean differences for continuous data using

random-effects models, assuming that the identified studies allow

this procedure. If random-effects analyses are conducted, we will

present the results as the average treatment effect with 95% CIs,

and estimates of I2. If there are few studies or small sample sizes,

it may be impossible to estimate between-study variance with any

precision. In that case, a random-effects analysis would provide

poor estimates of the distribution of intervention effects, therefore

we would use a fixed-effect model ( Higgins 2011).

In future updates, we will analyse cluster-RCTs at the individ-

ual level. We will meta-analyse results from appropriately anal-

ysed cluster-RCTs using the generic inverse variance method in

RevMan. If original analyses do not account for clustering, we

will conduct an adjusted analysis, provided that the necessary in-

formation ( e.g. mean cluster size, proportion of individuals with

events, ICCs) can be extracted ( Higgins 2011). We will calculate

the prevented fraction.

Subgroup analysis and investigation of heterogeneity

We could not assess heterogeneity by inspection of forest plots

of the estimates and confidence intervals of treatment effects as

only one study was included in the review. In future updates, if

we identify substantial heterogeneity in the primary outcomes, we

will conduct subgroup analyses for these relevant and clinically

meaningful subgroups where sufficient data are available. In stud-

ies with more than one intervention group, such as those compar-

ing different frequencies of application or different types of sup-

plements, we will consider the results from all relevant experimen-

tal groups separately in the meta-analyses.

Moreover, we could not conduct two different subgroup analyses:

• low- and middle-income countries versus high-income

countries (defined by World Bank criteria);

• region of high-level fluoride concentration in tap water or

well water (1.5 mg/L or more, 0.3 mg/L or more) versus region

of low- to medium-level fluoride concentration.

Sensitivity analysis

In future updates, we will undertake sensitivity analysis for pri-

mary outcomes based on the risk of bias assessment for allocation

concealment and attrition rates. We will redo analyses and remove

studies that are at high risk of bias for these domains in order to

assess whether this makes any difference to the overall result.
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Summary of findings

We created ’Summary of findings’ tables using GRADE profiler

(GRADEpro GDT 2015), with data imported from RevMan.

We used the GRADE approach (Schünemann 2009) to assess the

quality of the body of evidence relating to primary outcomes for

the main comparisons. The quality of the body of evidence for

each outcome was assessed under five domains (study limitations,

consistency of effect, imprecision, indirectness and publication

bias) and judged to be of high, moderate, low or very low quality.

R E S U L T S

Description of studies

Results of the search

A total of 173 references were identified by the above search strat-

egy after duplicates were removed. Assessment of the titles and

abstracts, where available, resulted in five references of potential

relevance; all of which were obtained in full. Four full-text arti-

cles were rejected since they were not randomised controlled trials

(RCTs). We found one study suitable for inclusion in this review

(Figure 1).
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Figure 1. Study flow diagram.
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Included studies

We included one individual RCT (Leverett 1997). See

Characteristics of included studies table.

Participants

This trial recruited 1400 pregnant women in the first trimester

residing in communities served by fluoride-deficient drinking wa-

ter. There were 1175 babies born to participants and of these, 938

children were followed up at 3 years (intervention 464 versus con-

trol 484) and 798 children were followed up at 5 years (interven-

tion 398 versus control 400).

Interventions and comparisons

The intervention group received one 2.2 mg dose of sodium flu-

oride (NaF) (1 mg active fluoride ion) in the form of one tablet

to be taken daily from the fourth month of pregnancy. The con-

trol group received placebo tablets (no fluoride during pregnancy).

Both the intervention and control groups received fluoride drops

from birth to 2 years of age and one 0.5 mg tablet daily for children

aged 2 to 3 years.

Participants were contacted in order to find out how many tablets

remained in their supplied bottles. On the basis of that count,

new supplies were mailed to coincide with the estimated date of

exhaustion of the previous supply. Compliance during the prenatal

period was very good. Of 938 subjects that were examined at the 3-

year interval, 88% had excellent adherence to the prenatal protocol

with mean compliance scores (standard deviation (SD)) of 0.94

(0.10) and 0.95 (0.12) among the treatment and control groups

respectively.

Outcomes

Caries experience between the two groups and the percentage of

children with no caries in the primary teeth. Children’s mean de-

cayed, filled primary tooth surfaces (dfs) was taken at 3 and 5 years.

Settings

Communities with unfluoridated drinking water in Southern

Maine, USA.

Excluded studies

We excluded four studies (Glenn 1979; Glenn 1982; Glenn 1984;

Restrepo 1993) after full-text assessment because these studies were

not RCTs. See Characteristics of excluded studies table.

Risk of bias in included studies

We summarised risk of bias graphically using the plots available in

RevMan (RevMan 2014). See Figure 2. The included study was

at high overall risk of bias.
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.

Allocation

We assessed random sequence generation (selection bias) as being

at unclear risk of bias (the method of randomisation was not de-

scribed in detail), and allocation concealment (selection bias) as at

low risk of bias.

Blinding

We assessed blinding of participants and personnel (performance

bias) as at low risk of bias and blinding of outcome assessment

(detection bias) as being at unclear risk of bias (no description

provided).

Incomplete outcome data

We assessed incomplete outcome data (attrition bias) as at high

risk of bias.

Selective reporting

We assessed selective reporting (reporting bias) as at unclear risk

of bias (no protocol or registry was available for the study).

Other potential sources of bias

We assessed the other potential sources of bias as at high risk of

bias, as administering fluoride supplementation to both groups

after delivery might affect the results.
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Effects of interventions

See: Summary of findings for the main comparison Fluoride

supplementation (tablets) compared to placebo for pregnant

women for preventing dental caries in the primary teeth of their

children

Fluoride supplementation (tablets) versus placebo

One trial involving 938 women and their children was included

(Leverett 1997).

Primary outcomes

Number of children with caries in the primary teeth

For this primary outcome, there was no difference in effect for

children with caries in the primary teeth at 3 years in the fluoride

supplementation group compared to the control group (risk ratio

(RR) 1.46, 95% confidence interval (CI) 0.75 to 2.85; participants

= 938; studies = 1) (Analysis 1.1).

There was no difference in effect at 5 years (RR 0.84, 95% CI

0.53 to 1.33; participants = 798; studies = 1) (Analysis 1.2).

Decayed, missing and filled primary teeth (dmft) and

components

Outcome not assessed.

Decayed, missing and filled primary tooth surfaces (dmfs)

and components

There was no difference in effect on decayed surfaces at 3 years

(mean difference (MD) 0.05, 95% CI -0.02 to 0.12; participants =

938; studies = 1) (Analysis 1.3); filled surfaces at 3 years (MD 0.07,

95% CI -0.07 to 0.21; participants = 938; studies = 1) (Analysis

1.4); decayed or filled surfaces at 3 years (MD 0.12, 95% CI -0.05

to 0.29; participants = 938; studies = 1) (Analysis 1.5); decayed

surfaces at 5 years (MD -0.06, 95% CI -0.17 to 0.05; participants =

798; studies = 1) (Analysis 1.6); filled surfaces at 5 years (MD 0.03,

95% CI -0.28 to 0.34; participants = 798; studies = 1) (Analysis

1.7); and decayed or filled surfaces at 5 years (MD -0.05, 95%

CI -0.42 to 0.32; participants = 798; studies = 1) (Analysis 1.8).

Leverett 1997 did not assess missing surfaces.

Fluorosis

Regarding side effects, there was no difference in effect for fluorosis

(maxillary teeth) at 5 years (RR 1.79, 95% CI 0.95 to 3.40; partic-

ipants = 798; studies = 1) (Analysis 1.9); and fluorosis (mandibular

teeth) at 5 years (RR 0.89, 95% CI 0.35 to 2.29; participants =

798; studies = 1) (Analysis 1.10).

Secondary outcomes

Adverse effects (apart from fluorosis)

There were no other adverse events of interest for the review re-

ported in this trial.

D I S C U S S I O N

Summary of main results

The main question addressed by this review was the efficacy of

fluoride supplementation (with tablets, drops, lozenges or chew-

ing gum) in women during pregnancy in preventing caries in the

primary teeth of their children. Only one randomised controlled

trial (RCT) (Leverett 1997) met the inclusion criteria for this re-

view. This RCT had some limitations.

This RCT showed no statistical difference on decayed, filled pri-

mary tooth surfaces (dfs) and percentage of children with caries

at 3 and 5 years. The incidence of fluorosis at 5 years was simi-

lar between the group taking fluoride supplements during the last

6 months of pregnancy and the placebo group. See Summary of

findings for the main comparison for the summary of the main

results.

The trial authors stated that fluoride carried over into the postnatal

period might well have contributed to the low level of dental caries

in both groups.

Fluorosis was scored as very mild using Dean’s score (Dean 1942).

The number of all types of tooth fluorosis was counted. Fluorosis

event rate was too low to detect a difference between the groups.

Overall completeness and applicability of
evidence

No evidence was found on decayed, missing and filled primary

teeth (dmft) or missing surfaces (ms). Limited information was

available on adverse events, and only dental fluorosis at 5 years was

reported. In addition, systemic side effects were not examined in

the included trial. The different dosages of fluoride supplements

(tablets, drops, lozenges or chewing gum) were not explored in this

review. Furthermore in the included study, fluoride supplements

were routinely given to both the intervention and control groups

after birth. At the time that this RCT was conducted, ingestion

of fluoride supplements until the age of 3 was common practice.

Therefore, fluoride supplements were given to both the interven-

tion and control groups. Whilst the effect of fluoride supplements

on the primary teeth after birth is unclear (Tubert-Jeannin 2011),

children could obtain the benefits of fluoride supplements after
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birth (Limeback 1999). Thus, the effect of prenatal fluoride sup-

plementation is unclear. In future research, a postnatal preventive

approach would be needed equally between the groups. Such eth-

ical consideration is necessary in a study to investigate the effect

of prenatal fluoride supplementation in pregnant women for pre-

venting dental caries in the primary teeth of their children.

Quality of the evidence

Overall, the included trial was at high risk of bias due mainly to

high attrition bias. Due to the long-term follow-up, the rate of

losses to follow-up was quite high (20% at 3 years and 38% at 5

years). The study was affected by attrition bias, however most of the

other biases such as selection bias (random sequence generation),

blinding of outcome assessment (detection bias), and reporting

bias were not evaluated or no information was available and were

assessed as unclear. Participant compliance could also influence

the result of the study.

The quality of the evidence as assessed using GRADE (Summary

of findings for the main comparison) was very low for children

with caries in the primary teeth at 3 years. This was downgraded

due to potential limitations in the blinding of outcome assessment,

which are likely to lower confidence in the estimate of effect, as well

as imprecision due to few events, and the 95% confidence interval

(CI) included appreciable benefits and harms. The quality of the

evidence for children with caries in the primary teeth at 5 years

was graded as very low due to high attrition bias and imprecision

(few events and the CI included appreciable benefits and harms).

The evidence for the outcomes of decayed or filled primary tooth

surfaces at 3 years and decayed or filled surfaces at 5 years was

considered to be of very low quality due to high attrition bias, po-

tential limitations in the blinding of outcome assessment, which

were likely to lower confidence in the estimate of effect, and im-

precision (CI included appreciable benefits and harms).

The evidence for fluorosis (maxillary teeth) at 5 years and fluorosis

(mandibular teeth) at 5 years was also of very low quality, down-

graded due to imprecision (few events and CI included apprecia-

ble benefits and harms), and risk of bias (high attrition bias and

potential limitations in blinding of outcome assessment).

Potential biases in the review process

We tried to minimize the potential biases in this review following

the guidance provided in the Cochrane Handbook for Systematic Re-

views of Interventions (Higgins 2011). For example, the search was

conducted by the Cochrane Oral Health’s Information Specialist.

Two review authors screened and assessed studies for eligibility for

inclusion and risk of bias independently. We described the reasons

for each judgement of risk of bias. Data entry was checked by two

review authors.

Agreements and disagreements with other
studies or reviews

A previous review (Fassman 1993) of prenatal fluoridation also

mentioned that the effect was inconclusive. However, the quality

of this previous review is questionable. First, inclusion criteria

were not clearly shown. Secondly, quality assessment for included

studies was not implemented. Those drawbacks are possibly due

to the fact that at the time of publication, the systematic review

process was not well established. Our study examined relevant

literature thoroughly and found that the effect of prenatal fluoride

supplement was inconclusive.

We only included one RCT in this review, therefore, we conducted

further searches of the literature for observational studies for dis-

cussion to obtain more information below.

Kailis et al (Kailis 1968) enrolled 374 children in Perth, Australia,

at the age of 4 to 6 years old and implemented a questionnaire on

prenatal fluoridation. Due to the study method, the dose, dura-

tion, and gestational age of ingestion were not reported. Partici-

pants were divided into three groups (non-fluoride, postnatal flu-

oride, and prenatal and postnatal fluoride). Because our question

was to evaluate the effect of prenatal fluoride supplementation,

we extracted the results of postnatal fluoride, and prenatal and

postnatal fluoride groups. The decayed, missing and filled primary

teeth (dmft) rates and the percentage of caries-free children among

the prenatal and postnatal fluoride group were significantly lower

than that of the postnatal fluoride group.

Glenn et al (Glenn 1982) examined 375 children in Miami, USA

without a prenatal fluoride supplement (without PNF) and 117

children with a prenatal 2.2 mg sodium fluoride tablet (with PNF)

in a fluoridated water area. Because of the study method, duration

and gestational age of ingestion were not reported. The results were

as follows: the mean birth weight of the group with PNF was heav-

ier than that of the group without PNF. The mean birth length

of the group with PNF was longer than that of the group without

PNF group. The group without PNF included two children with

Down’s syndrome, two children with an intellectual disability, one

child with an intraventricular septal defect, one child with min-

imal brain dysfunction syndrome, one child with clubfoot, one

child with congenital hip dysplasia, one child with congenital epi-

dermolysis bullosa, four children with congenitally missing teeth,

and six children with supernumerary teeth. No medical and den-

tal defects were found in the group with PNF, while no dental

fluorosis were found in either group.

Accumulated fluoride to immature matrix proteins onto the ap-

atite crystal surface of calcifying deciduous dentition seems to

be the essential mechanism for preventing caries. Prichard exam-

ined the prenatal and postnatal effects of fluoride supplementa-

tion on Australian children. There were three groups: a non-flu-

oride group, a prenatal and postnatal fluoride supplementation

group, and a postnatal fluoride supplementation group. He re-

ported caries reduction in primary teeth of 70% after prenatal

and postnatal fluoride supplementation and 40% after postnatal
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fluoride supplementation only (Prichard 1969). From this result,

prenatal fluoride supplementation might work if the placenta does

not act as a barrier.

As we mentioned in the introduction, fluoride placental transfer

is questionable and no new investigation has been undertaken on

this topic in 20 years. This theoretical weakness discourages inves-

tigators from administering prenatal fluoride supplementation. In

contrast, topical fluoride administration after birth has a growing

evidence base of efficacy, and topical fluoride is currently consid-

ered to have a caries-inhibiting effect (Marinho 2003b). As Glenn

1982 suggested, the probability of side effects of prenatal fluoride

ingestion is another point to consider. A lack of evidence for prena-

tal fluoride treatment, the establishment of an alternative method,

and the probability of side effects means that limited resources are

available for RCTs as well as observational studies. Overall, only

poor quality studies were published.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is no evidence that fluoride supplements taken by women

during pregnancy are effective in preventing dental caries in their

offspring.

Implications for research

Careful consideration should be given to whether or not this is a

priority topic for future research. The caries levels in the included

study are far below those which cause concern. If future studies

are undertaken they should focus on areas where young children

are at high risk of developing caries.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Leverett 1997

Methods Trial design: RCT

Location: Southern Maine, USA

Duration: September 1983 to May 1985

Participants 1400 pregnant women in the first trimester recruited from communities served by flu-

oride-deficient drinking water

1175 born babies

938 children followed up at 3 years (intervention 464 versus control 484)

798 children followed up at 5 years (Intervention 398 versus control 400)

Interventions Fluoride supplementation (tablets) versus placebo

Group A: 1 dose of 2.2 mg sodium fluoride (NaF) (1 mg active fluoride ion), 1 tablet to

be taken daily from 4th month of pregnancy

Group B: placebo tablets (no fluoride)

Both the intervention and control groups received fluoride drops from birth to 2 years

of age and 1 0.5 mg tablet daily for children aged 2 to 3 years

Follow-up: 5.5 years (6 months prenatal - 5 years after birth)

Outcomes Caries experience between 2 groups, prevalence of “caries-free” children, mean dfs

Notes Funding: National Institutes of Health/National Institute of Dental Research (NIH/

NIDR) grants

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “...randomized on ID number into

one-half containing fluoride and one-half

containing placebo. The bottle labels did

not distinguish between active drug and the

placebo”

Comment: the method of randomisation is

not described in detail

Allocation concealment (selection bias) Low risk Quote: “The manufacturer of the fluoride

products provided....”

Comment: similar to central allocation,

participants and personnel did not know

their allocation before the intervention

started
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Leverett 1997 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Quote: “The bottle labels did not distin-

guish between active drug and the placebo”

Comment: participants and personnel did

not know their allocation during the inter-

vention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No description provided

Incomplete outcome data (attrition bias)

All outcomes

High risk 3 years follow-up: 464/585 (79%) for the

intervention group, 474/590 (80%) for

placebo group

5 years follow-up: 398/585 (68%) for the

intervention group, 400/590 (68%) for

placebo group

High attrition bias existed due to long-term

follow-up

Selective reporting (reporting bias) Unclear risk No protocol or registry available

Other bias High risk Giving fluoride supplementation to both

groups after delivery might affect the results

dfs: decayed, filled primary tooth surfaces; RCT: randomised controlled trial.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Glenn 1979 771 participants were divided into 3 groups (control, 1.0 mg tablet per day, and 2.2 mg tablet per day). Allocation

method was not described

Glenn 1982 33% of participants were randomly selected from 1374 private practice patients. Group 1: control, Group 2a:

sibling of Group 1: no tablet, Group 2b: sibling of Group 1: with prenatal fluoride tablet, Group 3a: no prenatal

intervention and no postnatal fluoride tablet, Group 3b: no prenatal intervention with postnatal fluoride tablet,

Group 4a: twins with no prenatal intervention and no postnatal fluoride tablet, Group 4b: twins with prenatal

fluoride tablet. Groups 3a and 3b are families with only 1 child. All participated patients were observed. It is cohort

design

Glenn 1984 Participants were divided into 3 groups (control, postnatal fluoride tablet, and prenatal fluoride tablet). Allocation

method was not described

Restrepo 1993 Narrative review
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D A T A A N D A N A L Y S E S

Comparison 1. Fluoride supplementation (tablets) versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Children with caries in the

primary teeth at 3 years

1 938 Risk Ratio (M-H, Fixed, 95% CI) 1.46 [0.75, 2.85]

2 Children with caries in the

primary teeth at 5 years

1 798 Risk Ratio (M-H, Fixed, 95% CI) 0.84 [0.53, 1.33]

3 Decayed primary surfaces at 3

years

1 938 Mean Difference (IV, Fixed, 95% CI) 0.05 [-0.02, 0.12]

4 Filled primary surfaces at 3 years 1 938 Mean Difference (IV, Fixed, 95% CI) 0.07 [-0.07, 0.21]

5 Decayed or filled primary

surfaces at 3 years

1 938 Mean Difference (IV, Fixed, 95% CI) 0.12 [-0.05, 0.29]

6 Decayed primary surfaces at 5

years

1 798 Mean Difference (IV, Fixed, 95% CI) -0.06 [-0.17, 0.05]

7 Filled primary surfaces at 5 years 1 798 Mean Difference (IV, Fixed, 95% CI) 0.03 [-0.28, 0.34]

8 Decayed or filled primary

surfaces at 5 years

1 798 Mean Difference (IV, Fixed, 95% CI) -0.05 [-0.42, 0.32]

9 Fluorosis (maxillary teeth) at 5

years

1 798 Risk Ratio (M-H, Fixed, 95% CI) 1.79 [0.95, 3.40]

10 Fluorosis (mandibular teeth) at

5 years

1 798 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.35, 2.29]

Analysis 1.1. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 1 Children with

caries in the primary teeth at 3 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 1 Children with caries in the primary teeth at 3 years

Study or subgroup Fluoride tablets Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Leverett 1997 20/464 14/474 100.0 % 1.46 [ 0.75, 2.85 ]

Total (95% CI) 464 474 100.0 % 1.46 [ 0.75, 2.85 ]

Total events: 20 (Fluoride tablets), 14 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.10 (P = 0.27)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours fluoride Favours placebo
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Analysis 1.2. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 2 Children with

caries in the primary teeth at 5 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 2 Children with caries in the primary teeth at 5 years

Study or subgroup Fluoride tablets Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Leverett 1997 30/398 36/400 100.0 % 0.84 [ 0.53, 1.33 ]

Total (95% CI) 398 400 100.0 % 0.84 [ 0.53, 1.33 ]

Total events: 30 (Fluoride tablets), 36 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.45)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours fluoride Favours placebo
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Analysis 1.3. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 3 Decayed

primary surfaces at 3 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 3 Decayed primary surfaces at 3 years

Study or subgroup Fluoride tablets Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Leverett 1997 464 0.1 (0.7) 474 0.05 (0.37) 100.0 % 0.05 [ -0.02, 0.12 ]

Total (95% CI) 464 474 100.0 % 0.05 [ -0.02, 0.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.36 (P = 0.17)

Test for subgroup differences: Not applicable

-0.2 -0.1 0 0.1 0.2

Favours fluoride Favours placebo

Analysis 1.4. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 4 Filled primary

surfaces at 3 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 4 Filled primary surfaces at 3 years

Study or subgroup Fluoride tablets Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Leverett 1997 464 0.14 (1.3) 474 0.07 (0.86) 100.0 % 0.07 [ -0.07, 0.21 ]

Total (95% CI) 464 474 100.0 % 0.07 [ -0.07, 0.21 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

Test for subgroup differences: Not applicable

-0.5 -0.25 0 0.25 0.5

Favours fluoride Favours placebo
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Analysis 1.5. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 5 Decayed or

filled primary surfaces at 3 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 5 Decayed or filled primary surfaces at 3 years

Study or subgroup Fluoride tablets Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Leverett 1997 464 0.24 (1.59) 474 0.12 (0.94) 100.0 % 0.12 [ -0.05, 0.29 ]

Total (95% CI) 464 474 100.0 % 0.12 [ -0.05, 0.29 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.40 (P = 0.16)

Test for subgroup differences: Not applicable

-0.2 -0.1 0 0.1 0.2

Favours fluoride Favours placebo

Analysis 1.6. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 6 Decayed

primary surfaces at 5 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 6 Decayed primary surfaces at 5 years

Study or subgroup Fluoride tablets Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Leverett 1997 398 0.08 (0.47) 400 0.14 (1.02) 100.0 % -0.06 [ -0.17, 0.05 ]

Total (95% CI) 398 400 100.0 % -0.06 [ -0.17, 0.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.29)

Test for subgroup differences: Not applicable

-0.2 -0.1 0 0.1 0.2

Favours fluoride Favours placebo
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Analysis 1.7. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 7 Filled primary

surfaces at 5 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 7 Filled primary surfaces at 5 years

Study or subgroup Fluoride tablets Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Leverett 1997 398 0.38 (2.44) 400 0.35 (2.06) 100.0 % 0.03 [ -0.28, 0.34 ]

Total (95% CI) 398 400 100.0 % 0.03 [ -0.28, 0.34 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.19 (P = 0.85)

Test for subgroup differences: Not applicable

-0.5 -0.25 0 0.25 0.5

Favours fluoride Favours placebo

Analysis 1.8. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 8 Decayed or

filled primary surfaces at 5 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 8 Decayed or filled primary surfaces at 5 years

Study or subgroup Fluoride tablets Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Leverett 1997 398 0.45 (2.55) 400 0.5 (2.83) 100.0 % -0.05 [ -0.42, 0.32 ]

Total (95% CI) 398 400 100.0 % -0.05 [ -0.42, 0.32 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.26 (P = 0.79)

Test for subgroup differences: Not applicable

-1 -0.5 0 0.5 1

Favours fluoride Favours placebo
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Analysis 1.9. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 9 Fluorosis

(maxillary teeth) at 5 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 9 Fluorosis (maxillary teeth) at 5 years

Study or subgroup Fluoride tablets Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Leverett 1997 25/398 14/400 100.0 % 1.79 [ 0.95, 3.40 ]

Total (95% CI) 398 400 100.0 % 1.79 [ 0.95, 3.40 ]

Total events: 25 (Fluoride tablets), 14 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.79 (P = 0.073)

Test for subgroup differences: Not applicable

0.2 0.5 1 2 5

Favours fluoride Favours placebo

Analysis 1.10. Comparison 1 Fluoride supplementation (tablets) versus placebo, Outcome 10 Fluorosis

(mandibular teeth) at 5 years.

Review: Fluoride supplementation (with tablets, drops, lozenges or chewing gum) in pregnant women for preventing dental caries in the primary teeth of their children

Comparison: 1 Fluoride supplementation (tablets) versus placebo

Outcome: 10 Fluorosis (mandibular teeth) at 5 years

Study or subgroup Fluoride tablets Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Leverett 1997 8/398 9/400 100.0 % 0.89 [ 0.35, 2.29 ]

Total (95% CI) 398 400 100.0 % 0.89 [ 0.35, 2.29 ]

Total events: 8 (Fluoride tablets), 9 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.23 (P = 0.81)

Test for subgroup differences: Not applicable
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A P P E N D I C E S

Appendix 1. Cochrane Oral Health’s Trials Register search strategy

1 (pregnan* or prenatal:ti,ab) AND (INREGISTER)

2 ((expect* and mother*):ti,ab) AND (INREGISTER)

3 (#1 or #2) AND (INREGISTER)

4 ((fluorid* and (tablet* or drop* or lozenge* or pill* or gum* or supplement*))) AND (INREGISTER)

5 (#3 and #4) AND (INREGISTER)

Appendix 2. Cochrane Central Register of Controlled Clinical Trials (CENTRAL) search strategy

#1 [mh Pregnancy]

#2 (pregnan* or prenatal)

#3 (expect* near/3 mother*)

#4 #1 or #2 or #3

#5 [mh Fluorides]

#6 fluorid*

#7 #5 or #6

#8 (tablet* or drop* or lozenge* or pill* or gum* or supplement*)

#9 #7 and #8

#10 #4 and #9

Appendix 3. MEDLINE Ovid search strategy

1 exp Pregnancy/

2 (pregnan$ or prenatal).ti,ab.

3 (expect$ adj3 mother$).ti,ab.

4 or/1-3

5 exp Fluorides/

6 fluorid$.ti,ab.

7 or/5-6

8 (tablet$ or drop$ or lozenge$ or pill$ or gum$ or supplement$).ti,ab.

9 7 and 8

10 4 and 9

Appendix 4. Embase Ovid search strategy

1 exp Pregnancy/

2 (pregnan$ or prenatal).ti,ab.

3 (expect$ adj3 mother$).ti,ab.

4 or/1-3

5 exp Fluorides/

6 fluorid$.ti,ab.

7 or/5-6

8 (tablet$ or drop$ or lozenge$ or pill$ or gum$ or supplement$).ti,ab.

9 7 and 8

10 4 and 9
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Appendix 5. LILACS BIREME Virtual Health Library (Latin American and Caribbean Health
Science Information database) search strategy

((Mh pregnancy or pregnan$ or embarazo or gravidez) AND (Mh Fluorides or fluor$))

AND

(tablet$ or pill$ or drop$ or supplement$ or gum$ or lozenge$ or comprimido$ or pilula$ or suplemento$ or goma$ or pastilha$ or

pildora$ or pastilla$ or chicle$)

Appendix 6. CINAHL EBSCO (Cumulative Index to Nursing and Allied Health Literature)

S10 S4 and S9

S9 S7 and S8

S8 (tablet* or drop* or lozenge* or pill* or gum* or supplement*)

S7 S5 or S6

S6 fluorid*

S5 (MH “Fluorides+”)

S4 S1 or S2 or S3

S3 (expect* N3 mother*)

S2 (pregnan* or prenatal)

S1 (MH “Pregnancy+”)

Appendix 7. US National Institutes of Health Ongoing Trials Register (ClinicalTrials.gov) search
strategy

pregnancy and fluoride

Appendix 8. World Health Organization International Clinical Trials Registry Platform search
strategy

pregnancy and fluoride
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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

Fluorosis added as a primary outcome of the review. Adverse effects other than fluorosis added as secondary outcomes in the review.

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Tooth, Deciduous; Cariostatic Agents [∗administration & dosage]; Chewing Gum; Dental Caries [∗prevention & control]; Fluorides

[∗administration & dosage]; Pregnant Women

MeSH check words

Adult; Child, Preschool; Female; Humans; Infant; Pregnancy
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