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Abstract

Background Breastfeeding has long been associated with numerous benefits for both mothers and infants. While
some observational studies have explored the relationship between breastfeeding and mental health outcomes

in mothers and children, a systematic review of the available evidence is lacking. The purpose of this study is to sys-
tematically evaluate the association between breastfeeding and mental health disorders in mothers and children.

Methods We systematically searched MEDLINE and EMBASE from inception to June 2, 2023. The inclusion crite-

ria consisted of all studies evaluating links between breastfeeding and development of mental health disorders

in children and mothers. Risk of bias was assessed using the Newcastle-Ottawa Scale (NOS) while grading of Rec-
ommendations Assessment, Development and Evaluation (GRADE) was used to assess the certainty of evidence.

A random-effects meta-analysis was used if possible, to estimate the odds ratio for the association between breast-
feeding and mental health outcomes. The Mantel-Haenszel method was utilised for pooling ORs across studies. Study
heterogeneity was assessed using the  statistic.

Results Our review identified twenty-one original study. Of these, 18 focused on the association between breast-
feeding and child health, assessing depressive disorders, schizophrenia, anxiety disorders, eating disorders and bor-
derline personality disorder. Three studies evaluated the associations between breastfeeding and maternal mental
health disorders. Three studies looking at outcomes in children showed no significant association between breast-
feeding and occurrence of schizophrenia later in life (OR 0.98;95% CI 0.57-1.71; 1>=29%). For depressive disorders (5
studies) and anxiety disorders (3 studies), we found conflicting evidence with some studies showing a small protec-
tive effect while others found no effect. The GRADE certainty for all these findings was very low due to multiple limita-
tions. Three studies looking at association between breastfeeding and maternal mental health, were too heterogene-
ous to draw any firm conclusions.
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Conclusions We found limited evidence to support a protective association between breastfeeding and the devel-
opment of mental health disorders in children later in life. The data regarding the association between breastfeeding
and maternal mental health beyond the postnatal period is also limited. The methodological limitations of the pub-

lished literature prevent definitive conclusions, and further research is needed to better understand the relationship

between breastfeeding and mental health in mothers and children.

Keywords Anxiety disorders, Breastfeeding, Child health, Depressive disorders, Maternal health, Mental health,

Schizophrenia, Systematic review

Introduction

Mental health disorders continue to be a major global
medical and societal burden, affecting individuals of all
ages. These disorders are linked to significant morbidity,
disability, and mortality rates [1, 2]. Prior to the COVID-
19 pandemic, the Global Burden of Disease Study esti-
mated that 264 million people worldwide suffered from
depression, while bipolar disorder and schizophrenia
affected 45 million and 20 million individuals respec-
tively [3]. The COVID-19 pandemic additionally resulted
in increase in prevalence of major depressive disorder
and anxiety disorders [4]. Individuals residing in regions
with political, social, and humanitarian problems are par-
ticularly susceptible to mental health disorders [2]. In
developed countries, patients often face stigmatisation
and neglect by society [2, 5, 6].

The aetiology and mechanisms of mental disorders are
complex and not fully understood with multiple factors,
hereditary, social and environmental, proposed among
the main contributors to their development which limits
potential for preventive measures [7]. Potential exposures
during infancy and early childhood were extensively
investigated and associations with mental health disor-
ders development were reported [8].

Breastfeeding is associated with multiple beneficial
effects for maternal and child health. Leading local and
international organisations, such as the World Health
Organization (WHO) [9], the European Commission
for Public Health (ECPH) [10] and the American Acad-
emy of Pediatrics (AAP), produced guidelines recognis-
ing exclusive breastfeeding as an optimal feeding method
during the first 6 months of life [11]. Breastfeeding is a
well-established contributor both to child socioemo-
tional and neurocognitive development [12, 13]. The
reason commonly named behind this association is pres-
ence of potentially beneficial constituents, such as immu-
nological biomarkers and long-chain polyunsaturated
fatty acids (LC-PUFAs), that cannot be fully replaced by
human milk substitutes [14—16], association between
breastfeeding and attachment [17], skin-to-skin contact
and socio-emotional aspects [14].

Although some attempts to investigate associations
between breastfeeding and mental disorders were made,

comprehensive assessment of available evidence is still
lacking. Therefore, the aim of this systematic review is
to comprehensively assess available up to date evidence
on the associations between breastfeeding and develop-
ment of mental health disorders in children and mothers
to provide an impetus for further research in the field and
improve our understanding of the topic.

Methods

This systematic review is reported in accordance with
the recommendations set forth by the Preferred Report-
ing Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) statement [18]. The review protocol
was registered with the National Institute for Health
Research’s PROSPERO a priori (PROSPERO 2019
CRD42019134214).

Search and screening

Studies were identified through searches of two elec-
tronic databases (Medline and Embase via OVID) from
inception to June 3, 2021, using both free text and medi-
cal subject headings (MeSH) terms. Additional search
was performed on June 2, 2023, to screen for recent
papers. The search strategies are presented in Additional
file 1: Box S1. In addition, the publications cited in the
reference lists of the included studies and previously pub-
lished review articles were carefully screened to ensure
that no original published data had been missed.

Pairs of authors (PB, IA, DB, AM and RB) indepen-
dently conducted the title and abstract screening. Any
disagreements between the screeners were resolved via
consensus or a third reviewer (DM).

Eligibility criteria

Types of studies

Any randomised controlled trials (RCTs), quasi-RCTs,
as well as cohort (prospective or retrospective) studies,
nested case—control studies, other case—control studies
and cross-sectional studies (including those with retro-
spective data) were included.
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Types of participants

No restrictions to specific population and high-risk
groups (e.g. cohorts of patients with family history of
mental illnesses) were applied.

Types of interventions or exposures

Type/duration of breastfeeding. Our systematic review
encompassed all infants who were fed breast milk, irre-
spective of whether it was delivered directly through
breastfeeding or administered via a bottle of expressed
milk.

Comparator

The comparison was made with the individuals who were
not breastfed (any other type of feeding) and/or breast-
feeding of varying duration.

Outcomes of interest

The outcomes of interest are as follows: depressive dis-
orders, bipolar disorder, anxiety disorders, phobia, social
anxiety disorders, panic disorder, obsessive—compulsive
disorder, separation anxiety disorder, personality disor-
ders, neuroticism, feeding and eating disorders, anorexia,
bulimia, binge eating disorder, posttraumatic stress dis-
order, dysphoria, dissociative disorders, schizophrenia,
anaclitic depression, attachment, suicide, alcohol addic-
tion. We did not apply any restrictions pertaining to the
diagnosis of the condition.

This systematic review delved into the associations
between breastfeeding and designated mental health
outcomes, separately assessing these relationships for (a)
children and (b) mothers.

Studies with follow-up period less than 12 months
since birth were excluded. Manuscripts investigating
associations between breastfeeding and autism spec-
trum disorders (ASD) and attention deficit hyperactivity
disorders (ADHD) were excluded, as systematic reviews
regarding these conditions were published recently [19,
20]. Premature infants are at an increased risk for chronic
medical conditions and developmental outcomes, includ-
ing mental health disorders [21]. However, the underly-
ing factors that contribute to these risks may differ from
those in full-term infants. Therefore, including studies
that focus specifically on premature infants may intro-
duce heterogeneity into the analysis, making it difficult to
draw conclusions about the association between breast-
feeding and mental health outcomes in a general popu-
lation. To ensure the validity and generalisability of the
results, we excluded research papers in which the sub-
jects were premature infants from this systematic review.
We also excluded studies providing no specific diagnosis
in patients within the cohort of interest. As this topic has
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been addressed in a previous systematic review, studies
examining the relationship between breastfeeding and
postnatal maternal depression were excluded [22].

Data extraction

Pairs of authors (PB, IA, DB, AM, AP and RB) indepen-
dently conducted the data extraction. The extracted data
included study design, country of the study, population
characteristics, age of children or/and follow-up period,
sample size and follow-up rate, number of cases and con-
trols in exposed and non-exposed group, definition of
exposure and outcome, methods of outcome assessment,
effect estimates with 95% Cis and confounders included
in the analysis.

Data synthesis

All studies included in the systematic review were
grouped by the outcome of interest and study type and
then further grouped according to the type and/or dura-
tion of breastfeeding and effect measure (e.g. odds ratio,
hazard ratio). Final groups with three or more studies
with comparable exposure and outcome definition were
considered suitable for meta-analysis. For outcomes
where the original studies did not report both the num-
ber of participants in the exposed and non-exposed
groups and the odds ratios, meta-analysis was not con-
ducted. This is because such information is necessary to
calculate the weights of the studies and estimate the over-
all effect size.

A random-effects meta-analysis was conducted to
estimate the odds ratio (OR) and corresponding 95%
confidence interval for the association between breast-
feeding and mental health outcomes. The Mantel-Haen-
szel method was used to pool the Ors across studies. The
results were considered statistically significant if the 95% CI
did not include the null value of 1.0. Heterogeneity across
studies was assessed using the I-squared (/%) statistic.

Risk of bias assessment
Risk of bias assessment was performed by two authors
(PB and RB or YET) independently using Newcastle—
Ottawa Scale (NOS), which provides different assess-
ment strategies for case—control and cohort studies [23].
Assessment according to NOS total score was reported as
follows: very good =9-10, good =7-38, satisfactory=5-6,
unsatisfactory=0-4. Selection of NOS instead of Risk
Of Bias In Non-randomised Studies—of Interventions
(ROBINS-I) was based on similar reliability but better
applicability [24]. Results of NOS evaluation are outlined
in Additional file 1: Tables S1-S3.

The grading of Recommendations, Assessment and
Evaluation (GRADE) approach was used to evaluate the
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certainty of evidence for diseases of interest where pooled
analyses and/or narrative synthesis was possible. As per
suggested approach it was classified into high, moderate,
low and very low [25]. Data from observational studies
were considered low-quality evidence unless there was
plausible evidence which would suggest upgrade of evi-
dence certainty [26].

Results

Synthesis

A total of 17,887 items were identified through initial
searches, and 40 articles met the inclusion criteria after
duplicate removal and title/abstract screening (Fig. 1).
Full-text manuscripts were assessed, and 19 articles were
excluded, resulting in 21 articles included in the qualita-
tive synthesis, with 18 investigating association between
breastfeeding and child health and three looking at
maternal health outcomes. Of these, three studies were
included in the quantitative synthesis for the outcome
of schizophrenia. The included studies were published
between 1997 and 2023 and were all observational, com-
prising of 6 case—control studies [27-32], 5 retrospective

)
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studies [33-37] and 9 prospective cohort studies [38—46]
and one cross-sectional study with retrospective assess-
ment of the exposure [47].

The studies investigated associations between breast-
feeding and mental health disorders in children and mater-
nal mental health disorders. Specifically, eight studies
assessed depressive disorders [33, 34, 36, 40, 41, 43, 45, 47],
six investigated schizophrenia [28-30, 32, 37, 38] and five
looked at anxiety disorders [31, 41, 43, 45, 47], while eat-
ing disorders [42] and borderline personality disorder [27]
were assessed in one study each. In one study, the preva-
lence of mental health disorders in children was described
without specifying the outcome [44].

Three studies evaluated the associations between
breastfeeding and maternal mental health disorders
[35, 39, 46)].

Participant characteristics

Studies were carried out in twelve different countries,
with the majority of the research being conducted in the
European and Australasian regions. There were three
studies conducted in China [33, 34, 40], three in the

Records identified through
database searching
(n=17,887)

Identification

[

)

Records after duplicates removed

(n=13,259)

y

Screening

Records screened
(n=13,259)

Records excluded
(n=13,219)

A4

y

Full-text articles assessed
for eligibility
(n =40)

Full-text articles excluded,
due to irrelevant outcome
(n=19)

A4

Eligibility

y

Studies included in
qualitative synthesis
(n=21)

y

Included

—

Studies included in
guantitative synthesis
(meta-analysis)
(n=3)

Fig. 1 PRISMA flow diagram
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USA [36, 39, 42], three in Australia [41, 43, 46], and in
the United Kingdom [32, 37, 47], two in Brazil [44, 45]
and one each in South Korea [35], Japan [29], South
Africa[28], Italy [30], Turkey [31], Denmark [38] and
Germany [27].

Sample size ranged from 160 [39] to 186,452 [25] par-
ticipants in cohort studies and between 100 [28] and 450
[31] in case—control studies. Most of the studies followed
children up to the adolescence with the maximum fol-
low-up duration of 40 years.

Breastfeeding definition and reporting

There was a substantial variation in breastfeeding report-
ing and definitions used. Some studies collected already
predefined data from the registries [46], others used
structured standardised (e.g. Pre-/Postnatal Stress Ques-
tionnaire (NPQ-PSQ) [27], Growing Up Today Study
(GUTS) questionnaire [42]) and non-standardised ques-
tionnaires and interviews [28, 30, 41, 44, 45, 47, 31-34,
36, 37, 39, 40] obtaining the data prospectively or retro-
spectively. Exclusive breastfeeding was usually defined as
breastfeeding without intake of “any other food”

Association between breastfeeding and mental health

in children

Schizophrenia

Six studies investigated schizophrenia, with four using
case—control design [28-30, 32], and two cohort stud-
ies, a prospective [38] and a retrospective [37] (Table 1).
The outcome of interest was defined in accordance with
Diagnostic and Statistical Manual of Mental Disorders
(DSM)-III [32], DSM-IV [28-30], ICD 9 [37], Interna-
tional Classification of Diseases (ICD)-8 code 295 or
ICD-10 code F20 [28]. In a single study, Sorensen and co-
authors defined schizophrenia as bizarre delusions, delu-
sions of control, abnormal affect, autism, hallucinations
and disorganised thinking [38].

The study risk of bias determined by means of NOS
was good in cohort studies, while case—control studies
were generally of satisfactory risk of bias (range satisfac-
tory to good). The common flaw was lack of adjustment
for potentially significant confounders such as family his-
tory of schizophrenia, with four studies presenting crude
data only [28-30, 37]. Exposure to breastfeeding was self-
reported by parents, and for several case—control studies,
the recall period exceeded 20 years [32, 37, 38].

All but one study [38] found no association between
breastfeeding and schizophrenia, Sorensen et al. reported
an association between breastfeeding for two weeks or
less and increased risk of schizophrenia adjOR 1.73 (95%
CI 1.13-2.67) upon adjustment for maternal schizophre-
nia, single mother status, sex and parental social status at
1 year of age.
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Heterogeneity in methodology and lack of relevant
outcome reporting did not allow for meta-analysis of the
data from cohort studies. The pooled data from three
case—control studies (n=528) showed no significant
association between breastfeeding and schizophrenia
later in life OR 0.98 (95% CI 0.57-1.71) [28-30] (Fig. 2).
In the sensitivity analysis, addition of another study [37]
which used siblings as a control group did not change
the results OR 0.89 (95% CI 0.58-1.38). The GRADE cer-
tainty of evidence was very low due to risk of bias and
serious imprecision (Table 2).

Depressive disorders

Five studies (three retrospective [33, 34, 36], two pro-
spective cohorts [31, 36] and one cross-sectional study
with retrospective assessment of the exposure which
derived data from the UK biobank cohort [47]) investi-
gated depressive disorders (Table 3).

A wide range of instruments was used across the stud-
ies for outcome assessment: Mini International Neu-
ropsychiatric Interview for Children and Adolescents
(MINI-KID) 5.0 [33, 45], Child Behaviour Check List
(CBCL) which is very consistent with DSM-V diag-
nostic categories [34]. Other scales included PHQ-9
(self-reported Patient Health Questionnaire-9) that is
consistent with DSM-IV [40, 47] and Schedule for Affec-
tive Disorders and Schizophrenia for School-Age Chil-
dren (K-SADS) which is compatible with DSM-III [36].
According to PHQ-9, depression was defined as having
a total score of 11 or more mapping on to DSM-IV [40].
De Mola et al. used Beck’s Depression Inventory (BDI-
II) validated for Brazilian population to assess severity of
depressive symptoms [45].

The study risk of bias was satisfactory on average, rang-
ing between 4 and 7 as per NOS.

Kwok et al. and De Mola et al. reported no association
between breastfeeding and depressive disorders devel-
opment [40, 45] upon adjustment for multiple potential
confounders. Other two studies showed that absence of
any breastfeeding was associated with an increased risk
(adjOR 1.88 (95% CI 1.28-2.49 and adjOR 1.71 (95% CI
1.14-2.56) respectively) of depressive disorders later on
in life (6—16 years of age) [33, 36]. Huang et al. reported
a protective effect of breastfeeding only in children who
were breastfed longer than 6 months compared to those
who have never been breastfed adjOR 0.45 (95% CI 0.23—
0.91), while shorter duration of breastfeeding was not
associated with any protective effect adjOR 0.79 (95% CI
0.37-1.67) [34]. A very recent cross-sectional study from
Liu et al., based on the data from the UK Biobank cohort
suggested protective effect of breastfeeding in mothers
smoking adjOR 0.86 (95% CI 0.82-0.91) and not smoking
adjOR 0.82 (95% CI 0.79-0.84) during pregnancy [47].
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Breastfeeding "Ever"  Breastfeeding "Never” Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% C| Year M-H, Random, 95% CI
1.1.1 Non-family related controls
Sasaki 2000 90 260 10 40 27.0% 1.58[0.74,3.40] 2000 —
Amore 2006 95 193 16 31 27.0% 0.91[0.43,1.94] 2006 . —
Hartog 2007 35 75 15 25 19.6% 0.58[0.23,1.46] 2007 — [ —
Subtotal (95% CI) 528 96 73.6% 0.98 [0.57,1.71] —enll
Total events 220 41
Heterogeneity: Tau®*=0.07; Chi*=2.81, df=2 {P=0.25); F= 29%
Test for averall effect: Z= 0.05 (P = 0.96)
1.1.2 Siblings as a control group
McCreadi 1997 13 43 32 89 26.4% 0.66[0.31,1.43] 1997 — &
Subtotal (95% CI) 48 89  26.4% 0.66 [0.31, 1.43] ——ea——
Total events 13 32
Heterogeneity: Mot applicable
Test for averall effect: Z=1.05 (P = 0.29)
Total (95% CI) 576 185 100.0% 0.89 [0.58, 1.38] i
Total events 233 73
it 2 — . i® = - - R = I 1 I 1
Heterogeneity: Tau*=0.03; Chi*=3.62, df=3{P=031);F=17% 052 D'5 é é

Testfor overall effect: 2= 0.52 (P = 0.60)
Testfor subaroup diffierences: Chi*= 068, df=1 (P=0.41), F=0%

Favouré ["Ever] Favours [Never’]

Fig. 2 Meta-analysis of case—control studies. Breastfeeding (ever vs. never) and risk of schizophrenia. 1.1.1. Primary analysis, which includes studies
using non-family related subjects as a control group. 1.1.2. Sensitivity analysis, which included McCreadi et al. study, which used siblings as a control

group

The overall GRADE certainty of evidence was very low
due to potential risk of bias, serious inconsistency and
indirectness (Table 2).

There was a lack of studies reporting the number of
participants in the exposed and non-exposed groups to
conduct meta-analysis.

Anxiety disorders

Three studies (one case—control [31], one prospective
cohort study [36] and one cross-sectional study with
retrospective assessment of the exposure using the data
from the UK biobank cohort [47]) investigated associa-
tion between breastfeeding and anxiety disorders [22, 36]
(Table 4).

For the primary outcome assessment, Orengul et al.
investigated social anxiety disorder, unspecified anxiety
disorders, generalised anxiety disorder, specific phobias,
separation anxiety disorder and panic disorder using
Schedule for affective disorders and schizophrenia for
school-age children, present version (K-SADS-P), and the
Revised Child Anxiety and Depression Scale (RCADS),
total anxiety subscale [31], while De Mola et al. studied
generalised anxiety disorder and social anxiety disorder
using Mini International Neuropsychiatric Interview ver-
sion 5.0 validated for Brazil [45].

The risk of bias of the studies varied from unsatisfac-
tory to good.

De Mola and co-authors in their cohort study found
no association between breastfeeding or its’ duration
and anxiety disorders development [45], while a case—
control study from Orengul et al. [31] found reduced
risk in breastfed children when compared with those

who have never been exposed to breast milk OR 0.17
(95% CI 0.05-0.60). Liu et al. found that breastfeeding
in mothers smoking adjOR 0.87 (95% CI 0.79-0.87)
and not smoking adjOR 0.83 (95% CI 0.79-0.87) during
pregnancy being associated with less anxiety in a cross-
sectional study based on the data from the UK Biobank
cohort [47]. The overall GRADE certainty of evidence
was very low due to potential risk of bias and serious
inconsistency (Table 2).

There was a lack of studies reporting the number of
participants in the exposed and non-exposed groups to
conduct meta-analysis.

Depressive/anxiety disorders as a composite outcome
Two cohort studies assessed anxiety and depression
as a composite outcome. Hayatbakhsh and co-authors
used the Youth Self Report (YSR) of the Child Behav-
iour Check List (CBCL) which has the same format as
the CBCL but with questions paraphrased in the first
person [41]. Oddy et al. reported composite outcome
“internalising complaints” that included withdrawn,
somatic complaints, anxiety, and depression [43]. Hay-
atbakhsh et al. found breastfeeding for at least 4 months
to be associated with lower scores of CBCL “anxiety/
depression” domain at 14 years of age, while Oddy et al.
reported breastfeeding for less than 6 months being
associated with higher risk of internalising complaints
OR 1.21 (95% CI 1.0-1.46).

There was a lack of studies reporting the number of
participants in the exposed and non-exposed groups to
conduct meta-analysis.
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Other mental health disorders

Other conditions investigated in the reviewed manu-
scripts included borderline personality disorder (BPD)
[27] and eating disorders [42] (Table 5).

In a case—control study, Schwarze et al. investigated
BPD defined as a pervasive pattern of impulsivity,
emotional instability, identity disturbance and dys-
functional interpersonal relationships and diagnosed
according to DSM-IV criteria for BPD [27]. Authors
reported increased odds of BPD in those who have never
been breastfed adjOR 4.68 (95% CI 1.88—-11.66).

In a cohort study, Iron-Segev et al. assessed a broad
range of eating disorders, including bulimic behaviours
like purging, binge eating and other self-reported eat-
ing disorders like anorexia nervosa and bulimia nervosa.
Purging was defined as using laxatives or force vomit-
ing to lose weight or keep from gaining weight more
than one time a month. The patient was considered as
binge eater if eating binge at least once a month and feel-
ing out of control while doing so was reported [42]. The
study did not find any associations between breastfeeding
duration (<4 months, 4-9 months,>9 months) and any
eating disorder.

There was a lack of studies reporting the number of
participants in the exposed and non-exposed groups to
conduct meta-analysis.

Association between breastfeeding and maternal mental
health

Three studies (a retrospective [35] and two prospec-
tive cohorts [39, 46]) investigated associations between
breastfeeding and long-term development of maternal
mental health outcomes post lactation (Table 6). Among
them, one looked at a variety of mental disorders, includ-
ing schizophrenia, unipolar depression, bipolar affective
disorder and anxiety disorders [46] and two assessed
associations with maternal depression [35, 39].

For depression assessment, instruments used included
Patient Health Questionnaire 9 (PHQ-9), with scores of
10 or higher indicating depression [35], Edinburgh Post-
natal Depression Scale (EPDS), with a cut-off of 10 scores
being considered a minor depression [39] and ICD-10
codes at admission for each diagnosis of interest [46].

The study risk of bias determined by means of NOS
varied from satisfactory to good.

Xu et. al reported association between absence of
breastfeeding at the time of hospital discharge and higher
risk of schizophrenia adjOR 2.0 (95% CI 1.3-3.1) and
bipolar affective disorder adjOR 1.9 (95% CI 1.1-3.5)
12 months after delivery but found no protective effect
against anxiety disorders and unipolar depression [46].

Park et al. reported protective effect of prolonged
(>47 months) breastfeeding against maternal depression
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in the postmenopausal period adjOR 0.33 (95% CI 0.16—
0.68) [35].

Hahn-Holbrook and co-authors suggested that women
who breastfed more frequently at 3 months postpartum
showed greater subsequent declines in depressive symp-
tomatology over time compared to women who breast-
fed less frequently and lower absolute levels of depressive
symptoms by 24 months since birth [39].

Heterogeneity in outcome assessment did not allow for
meta-analysis.

Discussion

Breastfeeding has been shown to have a number of ben-
efits for both mother and child. This systematic review
assessed up-to-date evidence regarding breastfeeding
association with mental health disorders in mother and
child. Overall, the current evidence suggests that there is
very weak or no association between breastfeeding and
the development of mental health disorders. This con-
clusion is supported by the findings from several stud-
ies, including three studies that reported no association
between breastfeeding and schizophrenia development
in later life (very low evidence). There is conflicting evi-
dence when it comes to associations between breast-
feeding and the development of depressive and anxiety
disorders, with some studies showing a small protective
effect and others reporting no effect. Published literature
on this topic has substantial methodological limitations
that make it difficult to draw firm conclusions. As it is
very hard to randomise breastfeeding exposure, particu-
larly from the ethical perspective, all available evidence
comes from observational research only. The GRADE
assessment we provide serves a reflection of this limita-
tion and possible biases.

In the published literature, several studies have exam-
ined the potential associations between breastfeeding
and mental health disorders in both children and moth-
ers. Among studies looking at outcomes in offspring, the
majority assessed depressive disorders, schizophrenia
and anxiety disorders. Single studies evaluated eating
and borderline personality disorders. A small number
of studies evaluated associations between breastfeeding
and maternal mental health disorders, such as schizo-
phrenia, bipolar affective disorder, anxiety disorders and
depression.

Association between breastfeeding and mental health

in children

Schizophrenia was the outcome most often reported,
with six studies investigating the potential association
between breastfeeding and this disease using a variety
of methodologies including case—control and cohort
designs. The risk of bias of these studies was generally
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good for the cohort studies and satisfactory to good for
the case—control studies, although several studies did not
adequately adjust for potentially significant confound-
ers such as family history of schizophrenia. Exposure
to breastfeeding was self-reported by parents in most
of these studies, and the recall period in some of the
case—control studies exceeded 20 years. Overall, most
of the studies found no significant association between
breastfeeding and schizophrenia. Our meta-analyses of
case—control studies demonstrated null effect. However,
it is worth noting that a major limitation of case—con-
trol studies was lack of adjustment for confounding fac-
tors. Due to a small number of cohort studies reporting
breastfeeding and schizophrenia, and heterogeneity in
outcome reporting, we were unable to perform a meta-
analysis. The only study reporting protective effect of
breastfeeding for more than two weeks was the Copenha-
gen Perinatal Cohort [38].

Five cohort studies have investigated the potential
association between breastfeeding and the development
of depressive disorders in children. The risk of bias of
these studies was satisfactory on average, according to
the NOS. Two large cohort studies reported no effect,
upon adjustment for multiple potential confounders.
Two other studies found that an absence of exposure to
breastfeeding was associated with an increased risk of
developing depressive disorders later in life [33, 36]. The
fifth study reported a protective effect of breastfeeding
on the development of depressive disorders, but only in
children who were breastfed for longer than 6 months,
while shorter duration of breastfeeding was not associ-
ated with any protective effect [34]. We noted a substan-
tial heterogeneity in approaches to the data collection,
differing confounding factors used for adjustment and
the outcome assessment with a variety of instruments
used which may partially explain contrasting results. A
large cross-sectional study with retrospective assess-
ment of the exposure using the data from the UK biobank
cohort found that breastfeeding is associated with a
lower risk of depression development later in life. The
major limitation of this study was related to collection of
the data on breastfeeding with participants been asked of
whether they were breastfed in their infancy [47]. Such
data, based on individuals’ memories in their adulthood,
is associated with a substantial risk of recall bias.

Three studies of varied methodologies and potential
bias investigated the relationship between breastfeed-
ing and anxiety disorders. The studies used different
assessment tools and focused on various forms of anxi-
ety disorders. De Mola et al. cohort study found no cor-
relation between breastfeeding (or its duration) and the
development of anxiety disorders [45]. In contrast, the
case—control study by Orengul et al. found a decreased
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risk of anxiety disorders in children who were breastfed
as opposed to those who were not [31]. In another cross-
sectional study using data from the UK Biobank cohort,
Liu et al. discovered an association between breastfeed-
ing and reduced anxiety, irrespective of whether the
mothers smoked during pregnancy or not [47], but study
design was prone to substantial risk of bias described in a
previous paragraph.

Very limited data are available regarding breastfeeding
associations with eating disorders and borderline person-
ality disorders. Iron-Segev and co-authors analysed data
from the large prospective cohort study of children who
are the offspring of female registered nurses participat-
ing in the Nurses’ Health Study II (NHS II) and found no
associations between breastfeeding and eating disorders.
Participant enrolment in the study at the child’s age of at
least 9 years, lack of the data regarding infancy and child-
hood factors are among the primary limitations of this
study. The selected sample represents nurses, predomi-
nantly white, from a middle and high socioeconomic sta-
tus, which limit generalisability of the results. One small
case—control study showed association between lack of
breastfeeding exposure and development of borderline
personality disorder development later in life. Reported
confidence intervals were very wide and reflect small
sample size which restricts extrapolation of these results
to other populations.

Association between breastfeeding and maternal mental
health

A recent systematic review found an association between
breastfeeding and a reduced risk of postpartum depres-
sion [22], but it is unclear if this effect persists beyond
the first few months of a child’s life. Our review identified
only three studies that examined the long-term effects
of breastfeeding on maternal mental health. These stud-
ies were all cohort studies and used different methods
to assess breastfeeding exposure and examined a range
of mental health disorders. One large cohort study from
Australia found that never breastfeeding was associated
with a higher risk of hospitalisation for schizophrenia,
bipolar affective disorders and substance-induced mental
illness in the first year postpartum compared to women
who breastfed their children [46]. Two other studies
focused on breastfeeding duration. A small study from
the USA found that women who breastfed more fre-
quently at 3 months postpartum experienced a greater
decline in depressive symptoms over time [39]. How-
ever, it is unclear if the sample size was sufficient for
the analyses used and the study had limitations, includ-
ing the use of self-report measures and a predominantly
white, upper-middle class and married sample. A study
in South Korea found that a longer cumulative duration
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of breastfeeding was associated with a decreased risk of
postmenopausal depression [35]. However, this study
also had limitations, including self-report measures.
There is an apparent lack of understanding about the
potential association between breastfeeding and long-
term maternal mental health. There is a need for more
high-quality research to examine the potential associa-
tion between breastfeeding and long-term maternal men-
tal health. This research should use rigorous methods
to assess breastfeeding exposure and control for poten-
tial confounders, as well as examine a range of mental
health outcomes. Additionally, research should consider
the potential moderating factors that may influence the
relationship between breastfeeding and maternal mental
health, such as individual characteristics, social support
and parenting stress.

The GRADE certainty of evidence for all the studied
outcomes was very low. This means that there is a high
degree of uncertainty about the results, and more high-
quality research is needed to confirm these findings. Pri-
mary factors that can contribute to a very low GRADE
certainty of evidence include risk of bias, serious impre-
cision, serious inconsistency and indirectness. The very
low GRADE certainty suggests that there is a high degree
of uncertainty about the results, and more research is
needed to confirm these findings.

Limitations

While the current evidence suggests that there is very
weak or no association between breastfeeding and the
development of mental health disorders, the review has
several limitations that should be considered. First, there
is a limited availability of high-quality studies that can
provide conclusive evidence of the association between
breastfeeding and mental health disorders. The current
evidence base is primarily based on observational studies,
which are subject to a higher risk of bias and confounding
factors than randomised controlled trials. Additionally,
there is heterogeneity in the study designs and outcomes,
making it difficult to compare results across studies. Sec-
ond, the studies included in this review may be subject to
potential biases and confounding factors, such as recall
bias or unmeasured confounding variables that were not
accounted for in the studies. The studies may also have
limitations in the way they assessed and reported breast-
feeding exposure. It is also worth noting that the studies
included may not be representative of all populations or
settings, as the majority of the studies included predomi-
nantly white, middle and high socio-economic status
individuals. Third, there is a lack of consistent evidence
for some mental health outcomes, such as eating disor-
ders and borderline personality disorder. There is also
limited evidence available regarding the long-term effects
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of breastfeeding on maternal mental health. The GRADE
certainty of evidence for all the studied outcomes was
very low, indicating a high degree of uncertainty about
the results and a need for more high-quality research
to confirm these findings. Fourth, potential gaps may
be associated with our exclusive focus on Medline and
Embase databases, without incorporating insights from
other relevant databases such as Scopus, CINHAL and
PsycINFO, which might offer a broader perspective from
allied health and social sciences. Abovementioned limi-
tations should be carefully considered when interpreting
the results presented in this manuscript.

Potential directions for future research

Future work in the field may focus on the standardisation
of definitions of breastfeeding and the use of consistent,
validated tools for the assessment of mental health out-
comes. Ideally, future research should consider prioritis-
ing cohort studies with larger sample sizes and longer,
more regular, follow-up periods, to better understand
the long-term implications of breastfeeding on mental
health. As most studies lack comprehensive data pertain-
ing to infant exposure to colostrum, and the definition of
breastfeeding is frequently imprecise or unclear, there is
an area for improvement. Consideration of potential con-
founding factors, such as family history of mental health
disorders, is also crucial to ensure the validity of the find-
ings, as lack of control for confounders was apparent in
some of the published research.

Further research is particularly needed in relation to
less frequently investigated mental health disorders, as
well as in relation to maternal mental health outcomes.
There is also a need for more diverse research popula-
tions, as most of existing studies were conducted in
European and Australasian regions, potentially limiting
the generalisability of the findings. Although very costly,
development of international consortia focused on pro-
spective, register-oriented data collection could improve
the knowledge in the field. A policy-driven, comprehen-
sive data registry for breastfeeding and associated health
outcomes could be instrumental for future research.

Despite limited evidence, potential benefits of breast-
feeding on the mental health outcomes of both mother
and child are apparent due to other known benefits.
More efforts should be made that policies should pro-
mote and support breastfeeding practices, incorporating
robust postpartum mental health screenings and targeted
assistance programs for mothers.

Conclusions

There is a lack of consistent evidence to support a rela-
tionship between breastfeeding and mental health out-
comes in mothers and children. Some studies have found
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statistically significant associations between breastfeed-
ing and mental health, while others have found no such
associations. The quality and methods of these studies
are inconsistent, making it difficult to draw conclusions
about the relationship between breastfeeding and men-
tal health. Further research is necessary to fully under-
stand any potential associations and potential underlying
mechanisms. While breastfeeding may have various ben-
efits for both mothers and children, more research is
needed to determine whether it can protect against the
development of mental health disorders in both parties.
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