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Abstract

Background: Maternal depressive symptoms may negatively affect children’s oral
health (COH). This study aimed to systematically review the literature to investigate
whether maternal depression is associated with early childhood dental caries. Methods:
The PubMed, Embase, Web of Science, and Cochrane Library databases were
systematically searched from the earliest available date to June 1, 2024, to identify
relevant studies on maternal depression and early childhood caries (ECC) status. After
literature screening, data were independently extracted and summarized via random
effects or fixed effects models, depending on the magnitude of heterogeneity. The
GRADE methodology was used to rate the certainty of the evidence. Results: A total
of 7 studies (22,764 patients) were included. The results of the random effects model
revealed that maternal depressive symptoms could significantly lead to early childhood
caries (OR (odds ratio), 1.40; 95% CI (Confidence interval), 1.09-1.80; 1% = 71.9%).
Conclusions: Considering our findings, the need for better mental health education for
parents must be emphasized. The PROSPERO Registration: This systematic review
was conducted according to PRISMA and the protocol was registered at PROSPERO

DOI:10.22514/jocpd.2025.047

under the identification: CRD42024556728.
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1. Introduction

Early childhood caries (ECC) is defined as the development of
at least one caries lesion on primary teeth within 72 months of
birth [1]. It can lead to the destruction of primary teeth and
damage to permanent teeth and is one of the most common
chronic diseases in children [2, 3]. Early childhood caries
(ECC) can have serious adverse physical and behavioral ef-
fects, which seriously affect learning and quality of life [4, 5].
If not properly addressed, ECC increases the risk of dental
problems in adulthood and optimal growth and development
[6]. A meta-analysis involving studies from 29 countries with
59,018 children revealed that the incidence of early childhood
caries was 48% [7]. The high prevalence of caries in this
group is suspected to be caused by poor oral hygiene and
preventive behaviors, but this may require a multimodel factor
explanation [8, 9]. Some factors, such as maternal dental caries
and a maternal preference for sweets, are associated with ECC
[10, 1], but other factors, such as depressive symptoms and
tooth brushing frequency, need to be further explored in the
future [12, 13].

In today’s competitive society, mothers face more pressure
and responsibilities, which may increase the vulnerability of

the psychological state and increase the likelihood of experi-
encing anxiety and depression in this group [14]. In addition,
maternal psychological stress and related conditions may affect
parenting behaviors, thereby increasing children’s risk of ECC
[15]. However, these ECC risks have not been well studied,
and the few available studies have shown different results.
Therefore, we explored the potential impact of maternal de-
pression on early childhood caries (ECC) status.

2. Methods

2.1 Search strategy

The meta-analysis was performed according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) list according to the Guidelines for Meta-Analysis
of Epidemiological Research and this study protocol [16] (ID:
CRD42024556728). The complete checklist file has been
added in the Supplementary material 1. We conducted a
systematic literature search of PubMed, Embase, Cochrane
Library and Web of Science databases (up to 01 June 2024)
by combining MeSH/Emtree and title/abstract keywords. The
keywords used were “maternal”, “depression” and “early den-
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tal caries (ECC) status”. The detailed search strategy is pro-
vided in Supplementary material 2. Fig. | shows the com-
plete search strategy. Two junior investigators (WKB and QZ)
screened the titles, abstracts and keywords of the identified
works, articles not related to the research topic were excluded.
All the remaining articles were subsequently meticulously re-
viewed according to the screening criteria. References were
also carefully checked to ensure that no relevant studies were
missed. Any disagreements were resolved through consul-
tation between two senior researchers (TTG and WTB). We
used Zotero 6.0 software (Zotero 6.0, Corporation for Digital
Scholarship, Fairfax, VA, USA) to determine deduplication
and selection of articles.

2.2 Inclusion and exclusion criteria

The question studied in this paper is whether maternal de-
pression leads to an increased risk of early childhood dental
caries. The subjects of the study are mothers, the exposure
factor is maternal depression, and the result is the risk of early
childhood dental caries. The following inclusion criteria were
used in this study: (1) randomized controlled trials, cohort
studies, case-control studies, and cross-sectional studies; (2)
the mothers of the children had depressive symptoms and the
relevant depression scales met the diagnostic criteria for de-
pression; (3) the dental health of the offspring was investigated,
and children who met the WHO (World Health Organization)
definition of early childhood caries (ECC) were included in
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the analysis. ECC is defined as the presence of one or more
decayed (regardless of whether caries have formed), missing
(due to caries), or filled surfaces in any deciduous tooth of
a child aged 6 years or younger [7]. The exclusion criteria
were as follows: (1) studies in which the children’s mothers
had no depression and only anxiety symptoms; and (2) studies
focusing on children’s dental anxiety, dental care and dental
habits. We did not review the gray literature, nor did we review
congressional papers, editorials, abstracts, efc. We reviewed
only the English literature and there were no restrictions about
year.

2.3 Data extraction

To minimize data entry errors, all data were entered by the
two independent researchers via predetermined forms, with
any discrepancies resolved through discussion. The collected
information included the author, year of publication, country
or region, age, study design, prevalence of early childhood
caries, total number of people, prevalence of depression among
mothers, prevalence of dental caries among children, period of
data collection, tools for diagnosing major depression in moth-
ers, criteria for assessing dental caries in children, covariables
and findings. The kappa statistic for data extraction between 2
independent reviewers was (.76.

PubMed (372) Embase (675) Web of Science (191) Cochrane (85)

Record excluded: Review

A 4

articles, conference reports,
Duplicated (n = 1292)

A 4

Records excluded based on full-
text articles (n = 24)

1.Unable to extract data (6)
2.Topics about dental anxiety,

dental fear, gingivitis (9)

3.Topic about brushing frequency
®)

4.The study subjects were

children's oral health, not early
childhood caries (3)
5.The subjects of the study were

g (n=1323)
<
Q
!
£
Q
=
—
A 4
Screened by study type and
abstract (n = 31)
o
=
:
G
[75]
A 4
Studies Included 1n analysis.
(n=7)
I A 4
E
E Studies Included in Quantitative

Analysis (meta-analysis) (n=7)

maternal mental disorders, not

depression (1)

FIGURE 1. Literature search and selection.
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2.4 Assessment of study quality

The quality of the eligible studies was assessed via the
Newcastle-Ottawa Quality Assessment Scale [17]. Studies
were assessed considering three categories, namely, the
selection of study groups (0—4 points), comparability (0-2
points), and exposure (0—3 points), and a total score of 7 points
or more was considered to indicate high-quality research.
Disagreements were resolved through discussion.

2.5 Data analysis

We used Stata software (Stata 15, StataCorp Texas, College
Station, TX, USA) to perform correlation analysis. Depending
on the degree of heterogeneity, we selectively interpreted the
results of the random effects model or the fixed effects model.
When 72 = 0, we interpreted the results of the fixed effects
model; otherwise, we interpreted the results of the random
effects model.

3. Results

3.1 Search result

According to the originally planned search strategy, we sys-
tematically retrieved literature from the earliest available date
to 01 June 2024, from the PubMed, Embase, Web of Science
and Cochrane Library databases, and identified a total of 1323
articles on maternal depression and early childhood dental
caries. After removing duplicates and screening applicable
titles, abstracts and full texts, we retained 7 trial reports for
detailed analysis (Fig. 1). The relevant excluded studies are
shown in Supplementary Table 1.

3.2 Characteristics of the included studies

Table 1 (Ref. [10, 15, 18-22]) shows the relevant specific
characteristics of the included studies. A total of 7 relevant
studies with a total of 22,764 pairs of patients were included.
Different studies had different observation windows for early
childhood dental caries. In addition, different studies used
different scales for the diagnosis of maternal depression. The
definitions of early childhood caries are also different. De-
cayed, Missing, Filled Surfaces (DMFS), Decayed, Missing,
Filled Teeth (DMFT), and the International Caries Detection
and Assessment System (ICDAS) standards are commonly
used to assess childhood caries. Covariates such as maternal
education level, maternal age and family income were also
included in the analysis, but the interference of these differ-
ent factors may have led to greater heterogeneity among the
studies. Notably, Finlayson [18] divided children with early
childhood dental caries into two different groups: those aged
1-3 years and those aged 4-5 years. Seow [19] included
different research environments, such as childcare locations
and public clinics, and reported two main results. Alade [10]
presented the effects of mild to moderate depression on early
childhood dental caries and the effects of severe depression
on early childhood dental caries according to the degree of
maternal depression. The seven included studies included a
total of 10 relevant outcomes, which we distinguished when
summarizing the results and included in a unified analysis

(Fig. 2).

3.3 Quality assessment results

The study by Seow et al. [19] received a low overall score be-
cause of unclear case definitions, poor case representativeness,
and ambiguous control selection. The remaining studies were
rated as having high or medium quality overall. The specific
scoring scale can be found in Supplementary Table 2.

3.4 Outcomes

Seven studies summarized the effects of maternal depression
on early childhood dental caries (ECC). The results of the
random effects model revealed that maternal depression sig-
nificantly increased the risk of early childhood dental caries
(ECC) (OR, 1.40; 95% CI, 1.09-1.80; 12 = 71.9%).

3.5 Sensitivity analyses and publication bias

We used Stata software to conduct sensitivity analysis and
publication bias analysis. Sensitivity analysis revealed no sig-
nificant differences between the pooled results for calculations
that did not exceed the 95% confidence limit (Fig. 3). Since the
number of studies included in this study was less than 10, we
did not draw a funnel plot.

4. Discussion

To the best of the researchers’ knowledge, this is the first
meta-analysis to investigate the possible association between
maternal depression and early childhood caries (ECC). The
results of this study showed that maternal depression can
increase the risk of early childhood caries (ECC), suggesting
that we need to pay attention to maternal mental health in the
future.

The key factor is that mothers may not pay enough attention
to their children’s oral care due to psychological disorders

23]. Mothers with depression may not understand methods
for preventing dental caries in children, such as reducing sugar
intake and using fluoride toothpaste, or may ignore the preven-
tion of dental caries in children [24]. In addition, the fatigue
and low energy caused by depression may weaken mothers’
participation in preventive measures, especially those that need
to be repeated regularly, such as brushing and flossing [25, 26].
A systematic review of the association between depression and
oral diseases revealed a positive correlation between depres-
sion and dental caries in adults and elderly individuals [27],
which indirectly supports this hypothesis.

There was also obvious heterogeneity among the studies in-
cluded in this analysis. Owing to the small number of relevant
studies in this field, the number of studies obtained after careful
literature search was limited, and there is limited potential for
further subgroup analysis. However, Pinto et al. [20] studied
children’s dental caries through the DMFS (Decayed-Missing-
Filled-Sealed) index according to the WHO standard, with
two critical points: a DMFS score >1 and a DMFS score >3
[1]. The Mini International Neuropsychiatric Interview (MINI
Plus) scale was used to assess maternal depression [28].
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Pinto
2017 [20]

Sun 2020
21]

Auger
2020 [22]

Region Study Early
design child-
hood
caries
Brazil Cross- 24-36
sectional mon
study
China Cross- 24-37
sectional mon
study

Canada Retrospective before
cohort 6 yr of
study age

Total
sample

538

337

15,359

Prevalence

of depres-
sion
among
mothers

32.6% (n
=168)

28.2% (n
= 95)

Unable to
obtain

Prevalence of

dental caries
among
children

whose

mothers had

depression

15.1% (n=

82)

9.8% (n = 33)

62.9 per 1000
children had
mothers with
mental
disorders
(95% CI:
58.6-67.3)

TABLE 1. Methodological characteristics of the included studies.

Period of Tools for assessing
data depression in
collection mothers
October The Mini
2009 and International
March 2011 Neuropsychiatric
Interview (MINI
Plus)
June 2018 to  Mothers reported
December their depressive
2018 symptoms using
the Chinese version
of Edinburgh
Postpartum
Depression Scale
(EPDS)
2006 and ICD diagnostic
2016 codes that were
recorded on
discharge
summaries of
maternal
hospitalization

records before
delivery were used

Criteria for
assessing dental
caries in children

The presence of
caries was
dichotomized using
2 cutoff points:
DMEFS >1
(presence of 1 or
more surfaces
affected by caries)
and DMFS >3.

The examiner
performs an oral
examination using
a disposable dental
mirror and a probe.
Only those cavities
that can be detected
by the probe are
recorded as caries
positive.

Identified using
diagnostic and
procedure codes

Covariables

Parents’
education,

household income
data, living with a

partner and
mother’s
occupation

Maternal age at
conception,
maternal
education level,
family income,
maternal work
status,
breastfeeding
duration
(months), child
sex, number of
people under 18
years old living
together, etc.

Maternal age at
birth, parity and
multiplicity of
births,
socioeconomic

deprivation, place
of residence and

period of birth.

Findings

Maternal major
depressive
episodes were
negatively
associated with
childhood dental
caries. OR 4
(1.29-12.41)

Children of
depressed
mothers more
likely to
experience early
childhood dental
caries. OR 1.53
(1.09-2.15)

Children of
mothers with
depressive
symptoms were
more likely to
have dental
caries. OR 1.81
(1.6-2.03)

€€
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Cumerlato
2023 [15]

Alade
2021 [10]

Region Study Early Total
design child- sample
hood
caries
Brazil  Prospective 48 3645
study mon
Nigeria Secondary 6-71- 1549
analysis ~ months-
ofa old
dataset

Prevalence
of depres-
sion
among
mothers

18.8%

Normal
(1175)
Mild-

moderate
(207)
Major
(167)

TABLE 1. Continued.

Prevalence of Period of
dental caries data
among collection
children
whose
mothers had
depression
26.7% January
2019 and
last until
September
2019
4.3% December
2018 and
January
2019

Tools for assessing
depression in
mothers

Edinburgh
Postnatal
Depression Scale
(EPDS)

The 20-item Centre
for Epidemiologic
Studies and
Depression Scale,
developed by
Radlof and
validated for use in
Nigeria

Criteria for
assessing dental
caries in children

Early childhood
caries was assessed
using the
International Caries
Detection and

Assessment System
(ICDAS)

Maternal and infant
caries status was
determined using

the decayed-
missing-filled teeth

(DMFT) (according

to the World Health

Organization
criteria)

Covariables

Maternal
education,
maternal age, and
household
income.

Maternal age,
education and
income, social
support, Sense of
coherence,
Fatalism

143

Findings

Children whose
mothers had
more severe

depression had a
higher risk of

dental caries at

48 mon
compared with
children whose
mothers had less
severe
depression. OR
1.19 (1.05-1.35)

Maternal
depression had
no significant
effect on the
incidence of
early dental
caries in children.
Moderate: 0.91
(0.41-2.01).
severe: 0.6
(0.21-1.7)
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Seow
2009 [19]

Finlayson
2007 [18]

OR: Odds Ratio; CI: Confidence interval; ICD: International Classification of Diseases;

Study
design

Region

Case-
control
study

Australia

Cohort
study

USA

Early
child-
hood
caries

04 yr

1-5yr

Teeth; WHO: World Health Organization.

Total

sample

617

719

Prevalence
of depres-

sion
among
mothers

Unable to
obtain

35%

TABLE 1. Continued.

Prevalence of
dental caries
among
children
whose
mothers had
depression
253% (n=
156)
Childcare:
ECC (n=62);
Public GA
clinic: ECC
(n=65);
Private GA
clinic: ECC
(n=29)

One-third of
children have
ECC, and
one-fifth of
them are
diagnosed as
severe.

Tools for assessing
depression in
mothers

Period of
data
collection

Before 2008 The Depression
Anxiety Stress
Scale (DASS) is a
21-question
questionnaire that
assesses symptoms
of depression,
anxiety, and stress

in adults

Unable to
obtain

Psychosocial
Measure of
Depressive
Symptoms

(CES-D)

Criteria for
assessing dental
caries in children

The DMFT index

was used according

to WHO criteria
(cutoff point: at
least one decayed
tooth, as
recommended by
the American
Academy of
Pediatric Dentistry
in 2003)

The dental team
used the
International Caries
Detection and
Assessment System
(ICDAS) standard
for caries detection.

Covariables

Feeding and diet
history, Sociode-
mographic,
Mother’s medical
status, and dental
examination

Health Belief
Scale of maternal
self-efficacy,
feelings of
fatalism,
knowledge about
appropriate bottle
use and children’s
oral hygiene
needs,
toothbrushing
habits, the
psychosocial
measure of
depressive
Ssymptoms
(CES-D),
parenting stress.

ECC: Early Childhood Caries; GA: General anaesthesia; DMFT: Decayed, Missing, Filled

Findings

Maternal
depression had
no significant
effect on the
incidence of
early dental
caries in children.
childcare ECC
vs. controls: 4.33
(0.64-29.41).
public clinic
ECC vs. controls:
0.87 (0.13-5.92)

Maternal
depression had
no significant
effect on the
incidence of
early dental
caries in children.
Age 1-3 yr: 1.04
(0.45-2.41). Age
4-5yr: 1.40
(0.78-2.53)
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Study %
ID OR (95% CI) Weight

1
Pinto 2017 E 4.00 (1.29, 12.41) 4.11
Sun 2020 —’— 1.53 (1.09, 2.15) 17.04
Cumerlato 2023 == 1.19(1.05, 1.35) 23.30
Alade 2021 (A1) —’l—i 0.91 (0.41, 2.01) 7.12

1
Alade 2021 (A2) : 0.60 (0.21, 1.70) 4.68
Seow 2009 (B1) E 4.33 (0.64, 29.41) 1.61

1
Seow 2009 (B2) : 0.87(0.13, 5.92) 1.62
Finlayson 2007 (C1) —*i— 1.04 (0.45, 2.41) 6.58
Finlayson 2007 (C2) - 1.40 (0.78, 2.53) 10.50
Auger 2020 i’ - 1.81 (1.60, 2.03) 23.44
Overall (I-squared = 71.9%, p <0.001) <> 1.40 (1.09, 1.80) 100.00

i

|
NOTE: Weights are from random effects analysis .

| 1

0811418

FIGURE 2. Forest plot of the effect of maternal depression on early childhood dental caries. (A1, Moderate depression
in mothers; A2, Severe depression in mothers; B1, Results for childcare settings; B2, Results for public clinic settings; C1, Effect
of maternal depression on dental caries in children aged 1-3 years; C2, Effect of maternal depression on dental caries in children

aged 4-5 years). OR: Odds ratio; CI: Confidence interval.

This cross-sectional study included 538 pairs of mothers and
children aged between 24 and 36 months. The study revealed
that children whose mothers had depression were more likely
to develop dental caries than those whose mothers did not have
depression, and the impact of mothers’ lack of dental caries
experience was greater (OR 4.00; 95% CI 1.29-12.41). Seow
etal. [19] used the Depression Anxiety Stress Scale (DASS) to
assess maternal depression [29], which was different from the
scale used by Finlayson et al. [18], who used the Psychosocial
Measure of Depressive Symptoms (CES-D) to assess maternal
depression [30]. In summary, different studies used different
scales, which may be the main source of heterogeneity in this
study. In addition, the analysis of covariates was also different,
but we can see that maternal education level, family income
data, and dental examinations are commonly analyzed vari-
ables; however, Finlayson ef al. [18] also analyzed fatalism,
toothbrushing habits, etc., which may be possible sources of
heterogeneity in this study. Fortunately, the results of the
random effects model in this study are more credible.

A limited number of studies were included in our review.
Although most of the studies we included are of high qual-
ity, there may still be a discrepancy between reality and the
reported results due to the interference of confounding fac-
tors. Therefore, the conclusions should be interpreted with

caution. In addition, the GRADE system shows that the level
of evidence for the results is low (Table 2). In the future,
confounding factors need to be controlled, and cohort studies
should be conducted to verify the results of this article.

Possible future related research can be expanded in the fol-
lowing ways. First, we can explore how maternal depression
affects children’s oral health through biological pathways [31].
For example, we can study how changes in hormone levels
and immune system responses in depressed mothers affect
fetal tooth germ development and the oral microecological
environment after birth. Second, we need to analyze the impact
of' maternal depression on children’s oral hygiene habits, eating
habits and other behavioral patterns in detail. Finally, we
need to conduct long-term follow-up studies with depressed
mothers and perform large cohort studies to further verify and
determine the association between maternal depression and the
risk of dental caries in children.

This study is the first to use quantitative analysis to explore
the impact of maternal depression on early childhood dental
caries. However, the obvious disadvantage is that the number
of included studies was limited, and the data were insufficient;
therefore, no further subgroup analysis was performed due to
high heterogeneity.
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Meta-analysis estimates, given named study is omitted
| Lower CI Limit > Estimate Upper CI Limit

Pinto 2017
Sun 2020 O
Cumerlato 2023 [
Alade 2021 (A1) | \
Alade 2021 (A2) | O \
Seow 2009 (B1) © |
Seow 2009 (B2) ®) \
Finlayson 2007 (C1) ) \

Finlayson 2007 (C2) D 1

Auger 2020 |
\
0.02 0.09 0.34 0.59 0.66

FIGURE 3. Sensitivity analysis of maternal depression on early childhood dental caries. (A1, Moderate depression in
mothers; A2, Severe depression in mothers; B1, Results for childcare settings; B2, Results for public clinic settings; C1, Effect
of maternal depression on dental caries in children aged 1-3 years; C2, Effect of maternal depression on dental caries in children
aged 4-5 years); CI: Confidence interval.

TABLE 2. GRADE summary of findings.

Certainty assessment Effect Certainty  Importance
No of Study Risk of  Inconsistencylndirectness Imprecision  Other Odds ratio
studies design bias considera- (95% CI)
tions
7 Observation Serious® Serious” Not Not None OR 1.40 RROO CRITICAL
study serious serious (1.09-1.80) LOW

@, The included studies were observational studies with an obvious risk of selection bias.
b There was considerable heterogeneity among studies, with I? values greater than 50%.
OR: Odds Ratio; CI: Confidence interval.

5. Conclusions software and participated in the production of the images. All
the authors read and approved the final manuscript.

In conclusion, our study revealed that maternal depression

significantly increased the risk of early dental caries in chil-

dren, which suggests that we need to pay further attention to ETHICS APPROVAL AND CONSENT TO

education related to maternal mental health issues. PARTICIPATE
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