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ABSTRACT
Background: Breastfeeding provides essential nutrients and benefits for newborns. However, its prolonged duration has raised 
concerns about potential risks for early childhood caries (ECC).
Aim: To determine if prolonged breastfeeding increases the risk of dental caries in children under 71 months.
Design: Eligibility criteria included observational studies comparing ECC risk in children breastfed for over 12 months, with no 
language restrictions. Databases searched included PubMed, Scopus, and others, up to May 17, 2024. Risk of bias was assessed 
using the JBI Critical Appraisal Checklist. Meta-analyses were performed using a random-effects model.
Results: Twenty-five studies involving 19 681 participants were included. Studies showed an increased risk of ECC in children 
breastfed for more than 24 months (RR = 2.44; 95% CI, 1.97 to 3.02). For the 12–24 months period, no significant risk increase 
was found. Meta-analyses also indicated higher ECC prevalence with breastfeeding beyond 12 months (OR = 1.86; 95% CI, 1.48 
to 2.35).
Conclusion: Prolonged breastfeeding beyond 24 months is associated with an increased risk of ECC. This review highlights 
the need for future studies to address current research limitations and better understand the relationship between prolonged 
breastfeeding and ECC.
Trial Registration: International Prospective Register of Systematic Reviews (PROSPERO): CRD42024509212

1   |   Introduction

Breastfeeding is recognized as a rich source of high-quality 
nutrients for newborns, offering a wide range of benefits for 
development, growth, and immunity [1]. The World Health 
Organization (WHO) and the United Nations Children's 
Fund (UNICEF) recommend exclusive breastfeeding for the 
first 6 months of a child's life, followed by the introduction of 

appropriate complementary foods, with continued breastfeeding 
up to 24 months or beyond [2, 3]. Despite the well-documented 
benefits of breastfeeding, there are concerns regarding its poten-
tial risk for dental caries. A recent birth cohort study conducted 
in Brazil found an association between prolonged breastfeeding 
and early childhood caries (ECC) at 48 months. The results sug-
gested that breastfeeding beyond 24 months of age might have 
negative implications for dental health [1].
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ECC is defined as the presence of one or more decayed, missing, 
or filled tooth surfaces in primary teeth in children younger than 
71 months (approximately 6 years) [4]. ECC remains a significant 
health issue worldwide and is a major contributor to health in-
equities [5]. Several risk factors contribute to ECC, including 
the quality of tooth brushing, parental supervision, brushing 
frequency, fluoride exposure, dietary habits, and breastfeeding 
patterns [6].

Regarding breastfeeding and the risk of ECC, several sys-
tematic reviews (SRs) have addressed this topic over the 
years [7–12], presenting conflicting evidence in a context of 
methodological inconsistency. Valaitis et al. [7], in 2000, did 
not confirm a pooled relationship between ECC and breast-
feeding. They observed inconsistent definitions of ECC in 
the included studies, lack of prospective design, and lack of 
control for relevant variables such as dental health practices. 
In 2015, Avila et al. [8], based on pooled evidence, concluded 
that breastfeeding can protect against ECC, with a lower risk 
of ECC compared to bottle-fed children. Tham et al. [9] sys-
tematically assessed the associations between breastfeeding 
and dental caries within specific time frames of childhood. 
They found that breastfeeding up to 12 months of age reduced 
the risk of caries, but there was an increased risk in children 
breastfed for more than 12 months. Cui et al. [10], in 2017, per-
formed an analysis of case–control and cohort studies regard-
ing the risk of ECC. They suggested that breastfeeding might 
protect children from ECC but could become a risk factor 
for ECC when the duration of breastfeeding extends beyond 
12 months. Similarly, Moynihan et al. [11] conducted a SR ad-
dressing various questions about the risk of ECC in children 
breastfed at different ages. Regarding whether breastfeeding 
beyond 2 years increases the risk of ECC compared to breast-
feeding for less than 2 years, they analyzed two cohort studies, 
one case–control study, and five cross-sectional studies. Their 
findings indicated that breastfeeding for ≤ 24 months does not 
increase the risk of ECC. However, the evidence suggesting 
that longer-duration breastfeeding increases risk was of low 
quality. The most recent meta-analysis [12], which included 
nine case–control studies and 22 cohort studies, found no sta-
tistically significant risk of ECC in children breastfed beyond 

12 months. The evidence generated by these reviews relied ex-
clusively on primary studies published in English [7–12]. One 
of the reviews also neglected significant portions of the gray 
literature [11], such as academic papers, theses, dissertations, 
research reports, conference papers, and ongoing research. 
These unjustified restrictions to English-language or com-
mercially published literature may have introduced publica-
tion bias [13].

Despite the aforementioned evidence, there is a lack of consensus 
regarding prolonged breastfeeding and the risk of ECC, particu-
larly in the context of the WHO and UNICEF recommendations 
for breastfeeding up to 24 months or beyond. Additionally, there 
is a need to update the meta-analysis with new evidence pub-
lished since the last review, without imposing any language or 
database restrictions. Thus, the present SR aims to answer the 
following focused question: Does prolonged breastfeeding rep-
resent a risk for dental caries in children up to 71 months?

2   |   Material and Methods

The SR protocol was developed according to the PRISMA-P 
(Preferred Reporting Items for Systematic Review and Meta-
Analyses protocols) [14] and registered in the International 
Prospective Register of Systematic Reviews (PROSPERO) 
under the number CRD42024509212. This SR was reported 
according to the PRISMA Statement (Preferred Reporting 
Items for Systematic Review and Meta-Analyses checklist) 
(Appendix S1) [15].

2.1   |   Eligibility Criteria

The inclusion and exclusion criteria adopted in this study were 
structured following the acronym PECO (Population, Exposure, 
Comparison and Outcome), recommended for SRs [16]:

P—population: Children up to 71 months.

E—exposition: Prolonged breastfeeding > 12 months.

C—comparison: No comparison group or not breastfed at the 
same age.

O—Outcome: Risk of dental caries.

For inclusion, publications had to be observational studies pub-
lished as full articles that compare the risk or prevalence of den-
tal caries in children (up to 71 months) who have experienced 
prolonged breastfeeding (> 12 months) [17]. We did not restrict 
the date or language of publication.

The following exclusion criteria were considered: (1) children 
with known immunological diseases, with physical, neurolog-
ical, or metabolic syndromes, with a chronic history of infec-
tion, or with a history of preterm birth (< 36 weeks); (2) children 
over 71 months old; (3) different types of feeding practices as the 
main outcome; (4) the absence of the comparison group or N/A; 
(5) dental hypoplasia and other dental abnormalities; (6) in vitro 
studies, animal studies, case reports, cross-sectional studies, 

Summary

•	 Why this paper is important to pediatric dentists
○	 This SR highlights a significant association between 

prolonged breastfeeding (beyond 24 months) and an 
increased risk of ECC, indicating the need for care-
ful monitoring of dental health in children who are 
breastfed for extended periods.

○	 Provides clarity on the specific risk factors associ-
ated with prolonged breastfeeding (> 12 months) 
and their implications for ECC, aiding in targeted 
preventive strategies and patient education.

○	 The findings suggest that while breastfeeding up 
to 12 months may be beneficial, extended breast-
feeding beyond 24 months could increase the risk of 
ECC, prompting pediatric dentists to consider this 
when advising parents in the context of WHO and 
UNICEF's breastfeeding recommendations.
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case–control studies, randomized trials, reviews, letters, per-
sonal opinions, book chapters, and conference abstracts.

2.2   |   Information Sources and Search Strategy

The search was performed up to May 17th and references were 
extracted from 8 main electronic databases: Pubmed (Medline), 
Scopus, EMBASE, Latin American and Caribbean Health 
Sciences (LILACS) (via BVS), Web of Science, Livivo, CINAHL 
(EBSCO), and Cochrane Library. In addition, the gray literature 
was searched on Google Scholar, Proquest, and Bibliografia 
Brasileira de Odontologia (BBO). No filters regarding language 
and date of publication were used. To identify the studies, 
terms referring to “Dental Caries,” and “Breastfeeding” were 
used, selected from the Health Sciences Descriptors (DeCS) 
and Medical Subject Headings (MeSH). Free terms were also 
selected. Strategies with specific word combinations and trun-
cation were drawn up for each database with the support of a 
librarian specialized in health sciences (Appendix S2). We set up 
alerts for newly published articles containing our search terms. 
Additionally, we performed a hand search in the reference lists 
of published reviews to find articles that might have been missed 
during the platform search.

2.3   |   Selection Process

Once the articles were identified in the specified data-
bases, all duplicates were eliminated using the Endnote 20 

digital application (EndNote version 21, The EndNote Team, 
Philadelphia, PA, USA). The selection of studies consisted of 
two phases. In the 1st phase, three reviewers (K.L., L.R.S.R., 
and R.M.R.), initially calibrated using the first 10 articles in the 
search, selected the studies by carefully reading the titles and 
abstracts using the Rayyan platform (Rayyan's web software, 
Qatar Computing Research Institute, Doha, Qatar). In  situa-
tions of divergence, they were revisited by an expert reviewer 
(B.S.F.S.). In the 2nd phase, the same reviewers independently 
assessed the eligibility of the selected articles by reading the full 
texts. The conflicts were mediated by the same expert (B.S.F.S.). 
The complete selection process and reason for exclusion of the 
studies in Phase 2 are presented in Figure 1 and Appendix S3, 
respectively.

2.4   |   Data Collection Process

Information from the chosen primary studies was independently 
extracted by the same three reviewers from phases 1 and 2 using 
a designated data extraction form that included the following: 
identification (author, year of publication, country, and study 
design); sample characteristics (total number of participants 
divided into sex; follow up in years; age in months; breastfeed-
ing duration; and bottle-feeding duration); and the outcome 
(presence of caries; decayed, missing, filled teeth (DMFT/
DMFS) index; nocturnal feeding; cariogenic diet; oral hygiene 
habits; breastfeeding frequency; bottle-feeding frequency; and 
the results as well as their adjustment variables). The detailed 
information extracted from the selected studies is presented in 

FIGURE 1    |    Flow chart showing the literature search process and selection criteria, adapted from the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses guidelines (PRISMA, 2020, Adapted from Page et al. [15]). **Records excluded in Phase 1 based on title and abstract 
assessment.
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Table 1. When the data required for qualitative and/or quanti-
tative analysis was unavailable or incomplete or could not be 
derived from the reported values, attempts were made to obtain 
this information from the corresponding authors of the studies.

2.5   |   Risk of Bias Assessment (Methodologic 
Quality)

The methodologic quality analysis of the included studies was 
independently performed by three reviewers (K.L., L.R.S.R., 
and R.M.R.), initially calibrated using five included studies, 
using the Joanna Briggs Institute Critical Appraisal Checklist 
for cohort studies [18]. An expert (B.S.F.S.) was consulted in 
case of disagreement between the three reviewers. Eleven items 
were answered with “yes,” “no,” “unclear,” or “not applicable” 
for each article. The risk of bias was assessed and reported sep-
arately for each study examined and was categorized as “high,” 
“moderate,” and “low” when the study achieved a “yes” score of 
49%, 50% to 69%, and 70%, respectively. The total not applicable 
(NA) items were excluded from the sum. This scoring system 
was adopted as previously described to simplify the classifica-
tion of the risk of bias [19].

2.6   |   Effect Measures

The main outcome was the association between prolonged 
breastfeeding and the incidence/prevalence of ECC. For data ex-
traction, we sought to retrieve adjusted measures (relative risk 
(RR), odds ratio (OR), prevalence ratio (PR), and others) when 
they were available. In case those were not available, crude mea-
sures were extracted for data summarization.

2.7   |   Synthesis Methods

The software Review Manager (version 5.3) was used for the 
meta-analysis (Review Manager—RevMan, Version 5.4; The 
Cochrane Collaboration, 2020. Available online: https://​revman.​
cochr​ane.​org—accessed on 15 June 2024). Heterogeneity among 
the studies was assessed using Cochran's Q test and the I2 index. 
An I2 index of 0%–30% indicated insignificant heterogeneity, 
30%–50% indicated moderate heterogeneity, 50%–90% indicated 
substantial heterogeneity, and above 90% indicated considerable 
heterogeneity. Depending on the degree of heterogeneity, either 
fixed-effect or random-effects models were employed to com-
bine the data [20].

Sensitivity analysis was performed excluding one study at a time 
to screen for studies that might overly estimate or underestimate 
results. Additionally, a subgroup analysis was planned to sepa-
rate the studies according to the outcome measures used, con-
sidering whether they were measures of incidence or prevalence 
and whether the data were adjusted or crude. Subgroup analyses 
considering nocturnal breastfeeding were not performed due to 
the lack of information on this practice in the studies. The ab-
sence of reporting does not necessarily indicate that nocturnal 
breastfeeding was absent in the sample. All statistical analyses 
were performed at a predetermined significance level of 0.05 
and 95% CIs.

2.8   |   Bias of Publication Assessment

To assess publication bias, funnel plots of the log OR/RR against 
their standard errors were created to visually examine funnel 
plot asymmetry, which indicates the presence of publication bias 
[20–23]. A significance level of p < 0.05 was applied. The soft-
ware Review Manager was used for data entry and analysis.

2.9   |   Certainty Assessment

We evaluated the certainty of evidence using the Grades of 
Recommendation, Assessment, Development, and Evaluation 
(GRADE) system. This tool comprises five domains: risk of 
bias, inconsistency, indirectness, imprecision, and publication 
bias. The certainty level for the body of evidence is categorized 
as high, moderate, low, or very low. The summary of findings 
table was produced using the Grading of Recommendations 
Assessment, Development and Evaluation online software 
(GRADEpro GTD) [24].

3   |   Results

3.1   |   Study Selection

In Phase 1, a search in eight main electronic databases yielded 
4733 references. After removing duplicates, 2095 references re-
mained for the title and abstract assessment. In Phase 2, 44 stud-
ies underwent a full-text comprehensive appraisal. Applying the 
eligibility criteria, 24 studies remained for further analysis. An 
additional search in the gray literature yielded 1 more study. 
Further hand searches in the reference lists of the 25 included 
articles did not yield any additional studies. The specific rea-
sons for exclusion in Phase 2 are presented in Appendix S3. The 
detailed selection process is illustrated in the selection process 
flow diagram in Figure 1.

3.2   |   Study Characteristics

Out of the 25 selected studies, eight presented incidence data on 
the risk of caries in prolonged breastfeeding [25–32], and 17 pro-
vided data in terms of odds ratio [33–49]. Most studies were from 
Brazil [25, 28–30, 33, 36, 43–45], followed by Japan [40, 41, 47–49], 
Thailand [31, 32], and other countries represented by one study 
each: Scotland [34], Uganda [27], Spain [35], Australia [37], 
Myanmar [38], the United States [39], the Netherlands [42], and 
Norway [46]. The complete geographical distribution of the sam-
ple and its representation in the pooled sample are illustrated in 
Figure 2. These cohorts were published between 1999 and 2024, 
with sample sizes ranging from 132 to 4146 participants. The 
pooled sample included 19 681 participants. Twelve of the 25 se-
lected studies provided the male-to-female proportion, resulting 
in a pooled proportion of 1.07:1. Most of the cohort studies re-
ported follow-up periods ranging from 1 to 9 years.

The main criteria adopted in the studies for diagnosing den-
tal caries was the WHO criteria [27–33, 36, 37, 39, 43, 47, 49]. 
One study adopted the International Caries Detection and 
Assessment System (ICDAS) [26], and 11 studies did not report 
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the criteria adopted [25, 34, 35, 38, 40–42, 44–46, 48]. Nocturnal 
feeding was reported in seven studies [28, 30, 32, 38, 42, 45, 46], 
with a heterogeneous mix of breastmilk, bottle milk, and sug-
ary drinks. The cariogenic diet was assessed through the con-
sumption of sugary products [26–29, 31, 33, 36, 42, 45, 46] or 
ultra-processed foods [25]. The frequency of cariogenic diet con-
sumption was assessed in some studies [27, 31, 32, 35, 37, 42], 
and the quantity in other [35]. However, seven studies did not 
report the consumption of cariogenic diet [34, 38–40, 43, 44]. 
Regarding oral hygiene habits, the main reports included the 
frequency of toothbrushing [25, 31–33, 39, 45–48], and whether 
it was supervised [26, 48]. Some studies only reported the pres-
ence or absence of oral hygiene habits [28, 38], one analyzed the 
family oral hygiene index [27], while others did not report these 
habits at all [29, 30, 34–37, 40, 42–44].

3.3   |   Risk of Bias Within Studies

Within the selected cohort studies, a primary concern regard-
ing bias was whether strategies to manage confounding factors 
were explicitly stated. Some studies did not describe how they 
accounted for cariogenic diets and oral hygiene habits affect-
ing the risk of ECC in prolonged breastfeeding samples [33–36]. 
Additionally, the question about strategies for dealing with in-
complete follow-up was often deemed high, as all studies had no 
complete participant follow-up. Overall, most studies were rated 
as having a “Low,” with 4 cohorts classified as “Moderate,” and 
none classified as “High.” Detailed bias assessments are pre-
sented in Figure 3 and Appendix S4.

3.4   |   Synthesis of Results

Some primary studies did not provide the necessary raw data 
to construct contingency tables for calculating OR or RR. 

Consequently, separate meta-analyses were conducted using 
random effects models. For subgroup analysis, breastfeeding 
durations of 12–24 months and over 24 months were the most 
frequently reported categories in the studies.

The risk of ECC was significantly higher in children breastfed 
for more than 24 months (RR = 2.44; 95% CI, 1.97 to 3.02; I2 = 0%; 
p = 0.77; Figure 4A), based on pooled evidence from two cohorts. 
For the 12–24 month period, there was no significant increase in 
ECC risk (RR = 1.21; 95% CI, 0.82 to 1.78; I2 = 89%; p = 0.00001; 
Figure 4A). Sensitivity analysis highlighted the influence of the 
study by Feldens et al. [28] on the overall risk of ECC associated 
with breastfeeding exceeding 12 months (Figure 4B).

Meta-analyses indicated an overall higher prevalence of ECC 
in children breastfed for > 12 months (OR = 1.86; 95% CI, 
1.48 to 2.35; I2 = 79%; p = 0.00001; Figure 5A), and a notably 
increased prevalence for those breastfed beyond 24 months 
(OR = 2.99; 95% CI, 1.03 to 8.67; I2 = 84%; p = 0.0004; 
Figure 5A). Regarding PR, pooled data from 2 cohorts showed 
an increased ECC prevalence between 12 and 24 months 
of breastfeeding (PR = 3.32; 95% CI, 1.57 to 5.07; I2 = 0%; 
p = 0.0002; Figure 5B).

Five studies were excluded from the meta-analysis for specific 
reasons: three lacked data on children older than 12 months 
despite follow-up exceeding 12 months [34, 39, 45]; one did not 
clearly distinguish breastfeeding durations of 12–24 months 
from over 24 months [43]; and one utilized “mean ratio” as the 
effect measure [44].

3.5   |   Reporting Biases

Figure 6 shows the funnel plots of the studies included in the 
meta-analysis. A visual inspection of the funnel plots suggested 

FIGURE 2    |    Geographical distribution of the sample and its representation in the pooled sample.
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FIGURE 3    |    Risk of bias analysis of each cohort study included, using the Joanna Briggs Institute Critical Appraisal Checklist for cohort studies.
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that publication bias was unlikely. Since fewer than 10 studies 
for each meta-analysis were included, statistical tests for funnel 
plot asymmetry were not performed. Three non-English stud-
ies were included in this analysis [26, 35, 43], 1 of which was 
sourced from the gray literature [43], thereby reducing the like-
lihood of publication bias.

3.6   |   Certainty of Evidence

The cumulative evidence was assessed using the GRADE cri-
teria based on the primary outcome, “Risk of developing ECC 

associated with prolonged breastfeeding.” The overall evidence 
from cohort studies was judged to be low, with concerns in sev-
eral domains: study design (very serious), as all studies were 
observational cohort studies; risk of bias (not serious), as most 
of the studies were classified as having a low risk of bias; and 
inconsistency (serious), due to significant heterogeneity among 
the studies, though the sensitivity analysis did not influence this 
heterogeneity. The following domains were not considered se-
rious: indirectness, since the primary outcome of the selected 
studies matched the desirable outcome of this SR; and impreci-
sion, due to substantial sample sizes with more than 300 partic-
ipants per outcome. The evidence classification was upgraded 

FIGURE 4    |    Forest plot in (A) displaying the overall relative risk (RR) of Early Childhood Caries (ECC) in children exposed to prolonged breast-
feeding (> 12 months). In (B), the overall RR of ECC associated with breastfeeding exceeding 12 months highlights the results of the sensitivity analysis.
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due to a significant dose–response gradient found in the pooled 
results. A detailed summary of the findings using the GRADE 
approach is presented in Appendix S5.

4   |   Discussion

Currently, evidence on the risk of ECC associated with pro-
longed breastfeeding at 24 months or beyond remains limited 
[9, 12]. This review aimed to update the existing evidence on 
the relationship between breastfeeding and the risk of den-
tal caries, with a particular focus on the impact of prolonged 
breastfeeding on ECC. The pooled data reviewed here sug-
gest that breastfeeding beyond 24 months is a significant 

risk factor for ECC compared to non-breastfed children, as 
shown by a previous systematic study [11]. Children breastfed 
for more than 24 months have nearly three times the odds of 
developing ECC compared to those not breastfed at the same 
age. Regarding breastfeeding between 12 and 24 months, this 
meta-analysis found no significant risk of ECC, although the 
odds of ECC were notably higher during this period. This sug-
gests no protective effect of breastfeeding against dental caries 
at this specific age.

The results of this review suggest that recommendations to 
maintain breastfeeding for 24 months or beyond, as advocated by 
the World Health Organization (WHO) and the United Nations 
Children's Fund (UNICEF), should be interpreted with caution. 

FIGURE 5    |    Forest plot presenting the prevalence of ECC in children exposed to prolonged breastfeeding (> 12 months). In (A), the data are pre-
sented in odds ratio (OR), and in (B), they are presented in prevalence ratio (PR).
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Despite the known benefits for children's general health and de-
velopment [50, 51], this practice should be accompanied by pa-
rental guidance, dietary instructions regarding cariogenic foods, 
and efficient oral hygiene regimens due to the risk of dental car-
ies. Dental caries not only affect dental health but also lead to 
other health consequences, such as pain, infection, altered eat-
ing and sleep habits, impaired cognitive development, reduced 
speech development, stunted growth, decreased concentration, 
and poor quality of life [52, 53]. Conversely, breastfeeding up to 

12 months does not appear to pose a risk for dental caries and 
related comorbidities, as supported by previous reviews [9–12], 
with a potential protective effect against dental caries [8, 10].

Shrestha et al. [12] found significant differences in dental car-
ies between children breastfed for less than 12 months and 
those breastfed for 12 months or more, as well as between those 
breastfed for < 18 months and those breastfed for 18 months or 
more. They also reviewed three studies analyzing the influence 

FIGURE 6    |    Funnel plot generated to assess potential publication bias. Figure (A) displays the studies presented in terms of relative risk, while 
figure (B) shows the prevalence studies.
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of nocturnal breastfeeding on the risk of ECC compared to no 
nocturnal breastfeeding. Their findings suggest that breast-
feeding for more than 12 months and nocturnal breastfeeding 
increase the risk of ECC.

The present meta-analysis demonstrated an increased risk of 
ECC in children breastfed for more than 24 months and a higher 
odds of ECC between 12 and 24 months. However, nocturnal 
feeding habits were not assessed here due to the scarcity and 
heterogeneity of studies. This heterogeneity stems from the va-
riety of feeding habits, including sugary drinks, bottle feeding, 
and breastfeeding, making it difficult to draw definitive con-
clusions. Only one study detailed nocturnal feeding habits in 
children beyond 18 months and was included in the qualitative 
analyses. According to their results, nocturnal feeding habits 
increase the risk of ECC related to prolonged breastfeeding [32].

A cariogenic diet is a well-established risk factor for dental 
caries and may confound the association between prolonged 
breastfeeding and early childhood caries (ECC). Although most 
studies attempt to control for this and other confounding fac-
tors, variability in dietary habits and the methods used to collect 
dietary information—typically through caregiver interviews or 
questionnaires—remains a significant limitation inherent to ob-
servational studies. Some studies did not clearly describe how 
they accounted for the impact of cariogenic diets on ECC risk 
in samples of prolonged breastfeeding [34–36]. As a result, we 
were unable to fully evaluate the influence of diet on the risk of 
ECC in the context of prolonged breastfeeding. Similarly, oral 
hygiene practices were inconsistently analyzed across the in-
cluded studies, introducing potential bias.

The Promotion of Breastfeeding Intervention Trial (PROBIT) 
[54] provides valuable insights as the only RCT conducted 
within the relevant timeframe to assess prolonged breastfeed-
ing and reduce potential biases. This cluster-randomized trial, 
which involved over 17 000 mother-infant pairs, evaluated the 
effects of a breastfeeding promotion intervention on various 
health outcomes, including dental caries. While PROBIT sig-
nificantly increased the prevalence and duration of exclusive 
breastfeeding, it found no significant association between pro-
longed or exclusive breastfeeding and dental caries at 6 years 
of age. These findings, based on an intention-to-treat analysis, 
suggest that prolonged breastfeeding neither has beneficial nor 
harmful effects on dental caries. Despite the important data that 
RCTs like PROBIT could provide for the present SR, the lack of 
additional RCTs limits the ability to conduct a pooled analysis 
that could offer generalizable results. Therefore, this review fo-
cused on observational cohort studies. The differences between 
the findings of this meta-analysis and those of the PROBIT trial 
highlight the potential impact of methodological variations, 
confounding factors, and population differences.

In the context of this review, there were identified several 
limitations: a substantial number of studies did not report the 
method of dental caries diagnosis; there was a lack of data 
for calculating RR or OR; there were no reports on children's 
nocturnal feeding habits; some studies did not evaluate the 
influence of cariogenic diets alongside prolonged breastfeed-
ing; and some studies did not assess the impact of oral hy-
giene frequency and habits on the risk of dental caries during 

prolonged breastfeeding. In addition, cumulative evidence 
from this study was based on findings from eight cohort stud-
ies with moderate overall quality of evidence.

Future studies should employ standardized and validated meth-
ods for diagnosing dental caries to ensure consistency and 
comparability across research. They should also include compre-
hensive dietary assessments that account for all types of food and 
drink consumption, particularly sugary and cariogenic foods, to 
control for dietary confounding factors. It is also important that 
these investigations evaluate the impact of different oral hygiene 
practices and regimens on the risk of ECC in breastfed children, 
considering factors such as brushing frequency, use of fluoride, 
and parental supervision. Additionally, they should investigate 
the specific impact of nocturnal breastfeeding and other night-
time feeding habits on ECC, with detailed data collection on the 
frequency and duration of nocturnal feedings.

This SR indicates that prolonged breastfeeding beyond 24 months 
significantly increases the risk of ECC, with a odds almost three 
times higher compared to non-breastfed children, while breast-
feeding between 12 and 24 months does not show a significant 
risk despite higher ECC odds. The findings suggest that recom-
mendations for breastfeeding up to 24 months or beyond should 
be interpreted cautiously and supplemented with parental guid-
ance, dietary instructions, and oral hygiene practices. The review 
highlights the need for future studies to use standardized diag-
nostic methods, comprehensive dietary assessments, and detailed 
evaluations of oral hygiene and nocturnal feeding habits to ad-
dress current research limitations and better understand the rela-
tionship between prolonged breastfeeding and ECC.
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