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Abstract

Aim: To assess the current scientific evidence about the relationship between breastfeeding and the develop-
ment of infant’s socio-emotional competencies.

Materials and Methods: A systematic review of literature was conducted through PubMed, LILACS (Lit-
eratura Latinoamericana y del Caribe en Ciencias de la Salud), and PsycINFO of population-based cohorts.
Records were screened, data extracted, and a quality assessment performed by two authors independently.
Results: Thirteen studies were included in the review with six finding a statistically significant association
between breastfeeding and the development of socio-emotional competencies such as problem solving,
agreeableness, and optimism. In five studies, no statistically significant association was found, and in three, a
negative association existed. Regarding quality assessment, four studies had a strong global rating, four had a
moderate rating, and five had a weak global rating.

Conclusion: Almost half (6/13) of the studies found a positive association between breastfeeding and the
development of social-emotional competencies in infants; however, a great heterogeneity was present in the
quality of the included studies. There is a need for further and higher quality research into this field of study.
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Introduction

REASTFEEDING IS THE BASIS of initial nutrition in mam-

mals, on which health, growth, and development of the
species depend. In the human species, breast milk has fre-
quently been substituted by industrial made formula devel-
oped in the 1970s and rates of breastfeeding have changed
drastically over the last century.! Multiple complex factors
located at individual, family, health system, and society
levels influence the decision to breastfeed.”

The World Health Organization (WHO) recommends that
breastfeeding should be initiated within the first hour of birth,
and that infants should be exclusively breastfed (EBF) for the
first 6 months, and mixed fed up until at least 24 months.?
However, in low- and middle-income countries, only 37% of
infants younger than 6 months are EBF, while in most high-
income countries, this figure is lower than 20%, even
reaching under 1% in the United Kingdom." Although

breastfeeding rates have risen over the last few decades, with
EBF having increased up to around 15% between 1993 and
2013, continued breastfeeding at 12 months has shown a
decrease over this period.’

One of the main reasons such effort has been placed into
promoting breastfeeding is the increased awareness of its
benefits for both the infant and the mother.*”” In the short
term, breastfeeding has been associated with a lower mor-
tality in both lower- and higher-income countries.* Ip et al.
showed a 36% reduction of sudden infant deaths in those who
were ever breastfed compared with those never breastfed in
high-income countries.* Horta et al., in 2013, concluded that
in low- and middle-income countries, around half of all ep-
isodes of diarrhea and a third of respiratory tract infections
would be avoided by breastfeeding.’ Regarding the long-term
effects, in 2015, Horta et al. found that longer breastfeeding
duration was associated with a 26% reduction in overweight
and obesity and a 35% decrease in type 2 diabetes.® In another
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meta-analysis’ an association was found between breast-
feeding and intelligence quotient with an increase of up
to 3.4 points in ever breastfed compared with never breastfed,
which modified to 2.62 after controlling for maternal
intelligence.

The research to date has predominantly focused on the
association between breastfeeding and a multitude of out-
comes related to prevention of diseases and cognitive de-
velopment.*”” Less attention has been paid to the effects of
breastfeeding on offspring’s socio-emotional competencies,
although recently, there has been a surge in investigation into
the physiological effects of breastfeeding on the infant brain
and how this therefore affects functions such as the percep-
tion and processing of emotions.®

The meaning of socio-emotional competencies has been
debated for centun'es,9 and can be broadly defined as the ca-
pacity to integrate knowledge, skills, attitudes, and values
to deal effectively with everyday challenges, which in turn
enables self-development.” They are considered to be ac-
quired competences that are dynamic and multidimensional,'®
developing through education, parenting, and environment
at different stages in life.'’ These competencies include self-
efficacy, motivation, self-control, and self-esteem among
others.'?

Over the last couple of decades, awareness of the impact of
socio-emotional competencies on academic achievement has
increased."*'* Heckman and Kautz stated in 2012 that “‘suc-
cess in life depends on personality traits that are not well
captured by measures of cognition.”"" Duckworth and Selig-
man showed that self-discipline predicted the academic per-
formance of eighth graders better than intelligence, and also
predicts the improvement of grades over the school year.'?
Conscientiousness (the tendency to be organized, hardwork-
ing, and responsible) is another competence that has shown to
be comparable with intelligence in determining years of study
and school performance, while emotional stability is associ-
ated with better academic development.'*

Socio-emotional competencies have also been related to
improved outcomes in other aspects of life apart from aca-
demic development.'>™"? DeLisi et al. proved that self-control
is a characteristic predictive of criminal activity in males."
Roberts et al. reviewed literature linking personality traits to
mortality, divorce, and occupational attainment.'® Findings
included an association between conscientiousness, positive
emotionality and extraversion, and increased longevity, while
premature mortality was associated with neuroticism and
pessimism. This could be explained through various theories,
including how personality traits can affect systems such as
immunology and neuroendocrinology, therefore predisposing
certain medical conditions.'” Socio-emotional competencies
can also be associated with certain health-promoting or health-
damaging behaviors such as smoking, alcoholism, and poor
diet,"® and they can also predict individual reaction to illness,
which in turn affects adherence to treatment'® and coping
mechanisms among others.

In light of the increasing awareness of the impact that
socio-emotional competencies have on several beneficial
outcomes and its possible link to breastfeeding, a systematic
review of available literature was performed to describe the
association between breastfeeding and the development of
socio-emotional competencies. Methodological robustness
of the included articles was also examined.

TURNER ET AL.

Materials and Methods

This systematic review was carried out in accordance
with the Preferred Reporting Items for Systematic Review
and Meta-analyses (PRISMA) statement 2009.?° The study
protocol was registered with the University of York
Center for Reviews and Dissemination International pro-
spective register of systematic reviews (PROSPERO Re-
cord CRD42019122489).

Search strategies

All studies published before December 20, 2018, were
searched by two reviewers in the following databases: Med-
line, LILACS (Literatura Latinoamericana y del Caribe en
Ciencias de la Salud), and PsycINFO. The definite search
strategy was developed to be used on Medline, through
PubMed, through key free text terms using the Medical
Subject Headings (MeSH), Thesaurus developed by the U.S.
National Library of Medicine, and Boolean operators as fol-
lows: (“‘Breast Feeding”[Title/Abstract] OR Breastfeeding
[Title/Abstract] OR ‘“‘Breast Feeding’[Mesh] OR ‘‘Lacta-
tion”’[Mesh] OR Lactation[Title/Abstract]) AND (‘“‘socio
emotional’’[Title/Abstract] OR “‘emotional skills’’[Title/
Abstract] OR “‘self- knowledge’’[Title/Abstract] OR *‘self-
control”’[Title/Abstract] OR “‘social awareness’’ [Title/Abstract]
OR “‘social skills’[Title/Abstract] OR ‘‘decision mak-
ing”’[Title/Abstract] OR ‘‘emotional understanding’’[Title/
Abstract] OR “‘emotional expression’ [Title/Abstract] OR
“emotional regulation’’[Title/Abstract] OR ‘‘social com-
petence’’ [Title/Abstract] OR ‘‘social competencies’ [Title/
Abstract] OR “‘emotional development”[Title/Abstract] OR
“social development’[Title/Abstract] OR “‘self manage-
ment’’[Title/Abstract] OR “‘self awareness’’[Title/Abstract]
OR “‘responsible decision making”’ [Title/Abstract] OR ‘re-
lationship skills’[Title/Abstract] OR ‘‘social awareness”
[Title/Abstract] OR Conscientiousness|[Title/Abstract] OR
“Mental health”’ [Title/Abstract] OR ‘‘anxiety’’[Title/
Abstract] OR “Emotional intelligence’ [Title/Abstract] OR
confidence[Title/Abstract] OR ‘““Emotional intelligences”
[Title/Abstract] OR ‘“‘emotional intelligence’’[Title/Abstract]
OR “‘emotional stability”’[Title/Abstract] OR ‘‘Psycholo-
gical resilience’’[Title/Abstract] OR ‘‘emotional intelli-
gence’’ [Title/Abstract] OR Extraversion[Title/Abstract] OR
“creative ability”’[Title/Abstract] OR ‘‘creativity’’[Title/
Abstract] OR “‘curiosities’’[Title/Abstract]).

In addition, a manual search of the reference lists of the
articles finally included was performed. The same search
strategy was adapted individually to each of the other data-
bases used in this review.

Eligibility criteria

Studies were eligible for inclusion if they complied with
the following criteria: they were population-based cohorts,
adjusted to the objective of the study (association between
breastfeeding and socio-emotional competencies), and were
published in peer-reviewed journals. Language was restricted
to English, Spanish, or Portuguese.

Studies were excluded if specific socio-emotional outcome
data (e.g., estimates on prosocial behavior factors and peer re-
lationship problems) were not reported. For example, if a study
measured the effect that breastfeeding has on the development
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of motor skills and socio-emotional competencies and pub-
lished the overall results without detailing each outcome
separately, it was excluded as it would not be possible to
determine which proportion of the results refers specifically
to the development of socio-emotional competencies, the aim
of this review. In addition, studies that only measured psy-
chiatric disorders (anxiety and depression) and behavioral
problems (hyperactivity and inattention) were also excluded.
Other exclusion criteria include the following: nonhuman,
cross-sectional, and case—control studies.

Study selection

The selection of relevant studies was carried out inde-
pendently by two authors (S.T. and J.M.M.). Duplicates of
the studies identified through the electronic bibliographic
databases were removed. These two reviewers carried out an
initial screening independently based on the title and abstract
of the eligible publications. Finally, full articles were re-
trieved and their reference lists manually screened before
being analyzed.

To be able to include a study, it was established that
concordance between both authors (Cohen’s Kappa) had to
be >80%. Any disagreements that occurred under said re-
quirement were resolved by a third reviewer (M.P.-V.) and
full consensus with the rest of the authors.

Data extraction

Data were extracted from full-text articles by two re-
viewers (S.T. and J.M.M.) independently. This information
was managed through double-entry tables that allowed errors
to be detected and corrections to be made through the original
studies.

The studies were arranged according to the variables under
review with the aim of organizing and facilitating the un-
derstanding of the results, taking into account the following
data: the journal and year of publication, the country in which
the study was carried out, the main objective of the study and
study design, source from which the study population was
recruited (clinics and community), inclusion and exclusion
criteria, how the exposure variable was categorized, the age
at which socio-emotional competencies were measured, and
the instrument used (Strengths and Difficulties Questionnaire
[SDQ], Rutter’s scale) as well as possible confounding var-
iables selected for adjustment or stratified analysis and main
results. (Table 1).

Quality assessment

A quality assessment of the studies included (Table 2)
was also carried out. For this, a tool ad hoc based on the
Newcastle-Ottowa Scale,”' the STROBE (Strengthening in
reporting of observational studies in epidemiology) state-
ment,?? and the Quality Assessment Tool for Quantitative
Studies Dictionary,>® which adapted to the aim of this re-
view, was used.

The evaluation was performed by two reviewers (S.T. and
J.M.M.), and final results were reached by consensus. The
quality assessment tool used evaluated the information that
should be present in the observational studies that were in the
review. This information was divided into four categories:
the representativeness of the study (category 1), which con-

sidered whether the population study was representative of
the general population (item a), if both groups were selected
from the same population (item b), and whether the follow-up
rates were acceptable (item c); the exposure variable (cate-
gory 2), which included the measurement of exposure (item
a) and the length of the follow-up (item b); the outcome
(category 3), including its measurement (item a), stratifica-
tion of analysis (item b), consideration of confounding (item
¢), and the use of an appropriate quantitative measurement of
association (item d); and discussion (category 4), which
evaluated the discussion of the study’s limitations (item a), an
overall interpretation of the results (item b), and the source of
funding (item c). Each item was scored from 1 to 3 where 1
complies fully with the evaluated item, 2 complies partially,
and 3 does not comply or is not reported in the study.

Finally, given the inconsistent results across the included
studies, a meta-analysis was rendered difficult and beyond
the scope of the current article.

Results
Literature search

With the search strategy used, a total of 3,361 studies were
identified through 3 databases (2,011 from Medline, 221 from
LILACS, and 1,126 from PsycINFO) and 3 through a manual
search of references. After removing duplicates and screen-
ing by title and abstract, 23 articles were assessed for eligi-
bility. Of these, after reading the full texts, 13 were finally
included in this systematic review (Fig. 1).

Description of included studies

In Table 1, the main descriptive information of the 13
selected articles is shown. All articles were written in En%lish
and published between 1995 and 2018. Seven studies™>°
(54%) were carried out in Europe, four’'* in North America
(30%), and one> in Asia (8%) and Africa (8%).%°

The majority (85%) was either longitudinal studes
(6 of the 13 studies, 46%) or birth cohorts®*>>*"% (4 of 13,
30%), while one study>® was an intervention follow-up cohort
and the other?® a randomized cluster trial and follow-up. The
total sample size ranged between 50 and 30,446.

28,29,31-34

Socio-emotional competencies

The age at which socio-emotional competencies were
measured varied between 12 weeks™ and 34 years.”> The
main instrument used was the SDQ, which measures peer
relationship problems and 1plrosocial behavior, and was ap-
plied in five studies?6-?7-31:32:36 (38%). The second most
commonly used instrument was the Revised Rutter Scale,
applied in three studies?’>%% (23%), measuring prosocial
behavior and emotional difficulties. The Revised Infant Be-
havior Questionnaire (IBQ-R) was applied in two studies>***
(15%), which focuses on extraversion, negative affec-
tivity, and regulation. A further 10 other instruments were
used: the Self-esteem Inventory,>® Ages and Stages Ques-
tionnaire,25 the Rothbart Infant Behavior Questionnaire,28
Infant Characteristics Questionnaire, and Emotionality, Ac-
tivity and Sociability Scale,”® Early Childhood Behavior
Questionnaire,34 24-Item Malaise Inventory, the British Social
Adjustment Guides, and Self—efﬁcacy,30 and the Mini Inter-
national Personality Item Pool™® to measure socio-emotional



(panunuoo)

‘14 031 paredwod
6'T-9C IO %S6 ‘8T I '€
—6'C 1D %S6 ‘0°¢ pepsealq

‘K11Anoopje aane3au

ur so109s 1oY31y pey sjuejur
pajisealq ¢ 01 paredwod
TG 06 ID %S6 ‘16 AL ‘T°S
=8 1D %S6 ‘67 AN ‘0°S
=8 1D %S6 ‘6v pepsealq
:uone[n3al ur pue ‘g4

Y 1D %S6 ‘€Y Ad ‘1I'v
=8¢ 1D %S6 0y AN ‘1'%
—6'¢ 1D %S6 ‘0 peysealq
UOISIOABIIXQ UI SOI0JS JOMO][

PeY PoJ PoXIW pue pajisealg Xopuj oy} pue aSe juejuy

"JOTARYQq
rewosoid pue sworqoxd
10ad pue Juipespsealq

Jo Kysudyur pue

UOTJRIND US3M)AQ OUIJJIP

JuedyIusIs A[[eonsnels oN

‘sdnoi3
)Oq U9aM}aq OUIJIP
JuedyIu3IS A[[eonsnels oN

L00g uoneatdoq
s[dnmn jo

u1q Je 93k [euoneIsad
pue ySrom yuiq
‘10pUd3 PIIYO ‘UIP[IYD
pue ‘sjueJu] ‘USWO A\
JoJ wei3o1d uonunyN
[eoworddng [eroadg
oy ur uonedronred
[erewsod ‘oner
Qwoodur-03-£110a0d
‘smye)s [ejrewr
‘upjows ‘uorssaidap
wnyredysod

‘TNg Aoueuardaxd
‘uoneonpa

*a5e [eworeW ‘Q0RYy oas

uoIe3IapuULy
Jo uoneInp
pue ‘K)om0

‘snJe)s OTWOU0J-0100g Odas

J-041

‘sypuowt ¢
Je [ 44
N ‘pajisearg

€2 444 ‘syuow 92
10J pajisealq syjuowr
€> 494 mq ‘syjuow
0Z I0J pajpsealq
‘Sypuowr 9> pajIsealq
{PIJISBAIq JOAQN  PAINqLUSIp A[[euoneu y

‘dnoi3 jonuos
pue 3uresunod
193d poArsdalx
‘sdnoi3 om) ojur
POPIAIP ‘painseawt

jou 3urpasjiseargq

‘91¢ :oz1s o[dwes
‘sypuowt ¢ :dn-mof[oq
"600C Areniqaq pue
900 Arenue[ UaamIaq
uIoq uaIp[y)

Apms amoI3

Aqeq a3puquie)

Q) WOIJ Pjo9[s
JUISUOD paULIOJUT
aAe3 ‘a3puquie)

ur I9)Ud [ejeUIUE
9[3urs Suipuspe

(uonen3ar pue
‘K11Ano9Je aanE3aU
‘UOISIOARIIXD)
squowt ¢ e
juowrerodwo) juejur
pue Surpasjsealq
uaaMmlaq
diysuonerar ay)

PIO STeaK 9 SIOUIOJA] QUIEXA 0} 1OY0d YIIg

“THy'1 ozis oidwes
‘s1BaA 9 :dn-mofjoq
“(sronae oy ut
papnjout jJ0U BLIAILIO)

a3e Jo s1eak g

Je (101ABYQq Te100s01d
pue swajqoid

199d) juowdojoaap

II ApniS seonoeld [eroosoyoAsd
Su1pasq juejuy YL, M uonernp
ur sared juejur-I9yjow Surpesyisealq

popnpout jey) [oued
uoturdo IawnNsuod

JO uoneIdosse
oY) QUIWEX?
0} Apnis [eurpmisuo|
"€80°1 :ozis o[dureg
‘s1eak §—¢ :dn-mof[o]
‘3urpaaysealq
M QIOJIJUI UBD
JeY) UOTRULIOJ[BW B
oYM USIP[IYD
(epues()) 1oLSIp
J[eqIA pue (oseq
rUDUNg) vIojueqg
ur yueu3axd Aqisia
IO SYuOW /Z USWOA

dnoi3 [onuod
jsurede (swojqoid
199d) juoswdofoasp
[euonowd
-[e100S UO SUIasunod
100d JgH JO 199J)9
SSasSe 03 110Y0d
dn-mo[[o} uonuaAIauU]

(wop3ury
payup)
pe I8 19
Uureqmo
-uozne 3

(sdye3s payun)
(¢ T8 1 pury

(oseq eunying

pue epues)
o¢ T8 10 QUIMWIN,

synsad ump

sisppup paisnlpy sa1ouajadutod
PUO1IOUI2-0100S O

JUIUIANSDI A

Suipaafisvaiq
Jo juswamsvapy

2218 ajdups
/dn-mojjof puv 3uigas
‘SONSLU2IODADYD
uonyvndod

aanoalqoudisa(q

(L13unoo)
§S20UL2[2Y

SHIANLS d4dNTON] dHL 40 SOILSTIALOVAVH) NIVIN ‘T 14V ],

"Auo asn [euossed 104 "6T/SO/TT ¥ W0 'gNALBCR I MMM WOJ} 62°€YT"LYT'E6T Aq papeojumod



(panunuod)

‘Juawrdo[oAap [euOTIOUId

-[e100S 10)39q A[enuelsqns

[JIM PIIBIOOSSE 10U SBM
uoneInp Juipasjsealq Jo3uog

‘Jou sem syIuow ¢< J9gH
nq ‘pajisealq Jureq Ioadu
0} paredwod 16 1-90'T 1D
9%G6 ‘LT 1 WAASI-J[9S JoMO]
JIIM PAJBIOOSSE SeM SUIUOWT
¢> A9 Jo awm jo YIud]

uoneonpa [ejuared
pue :2100S [[-LI9)
pue quawAiordwe
‘wnyredysod sypuowr
9 18 swoydwAs
aarssaxdap ‘smeys
Sunjows ‘Ajred

‘o8 Joyjow ‘syjuowr
9 78 Q0UBpU)E pUE
‘QIed pIyo ‘AIoTuyle
pue 0Bl ‘9100s-Z a3k
[euone)sas 10y Jy3rom
yIq ‘o5e [euone)sos

xas “a3e pyn

amsodxa oyouws
PUBY-PUODS ‘IOPIO
yuIq ‘oSe-[euone)sas
10} 1ySrom

quIq s pryo pue
‘ooerdyiaiq s Jayjowr
‘OuIodul poyasnoy
‘uonednooo
‘uonjeonp? ‘oge

s Juared ‘opowr

0das

SOLIOJUDAUT WIS
-J[9s 9oI1F-oImn)
Y JO Y WO
pue o[eds Ionny

‘Syjuow Ul uoreInp
Aq pazuo3ared ‘Jgd

‘3urpasjisearq Auy

‘POJISBAIq JOAJU
squuowr ¢> J9H
10 awn jo yi3uo| Aue
1oJ pajisealq Aqrented

"L€0T :oz1s ordureg
"SIBAA

01— :dn=moroq
"$119SNYJLSSBIA

ut mqresy

SNy Jo sIdyjo
[eo113938qO0 Y10

JO auo Je JSIA [ejeuald
[entut 1e 700¢C 01 6661
WOl Pajodas Aeme
daow 03 uruuerd

jou pue ‘syoom 7z Aq
a1ed [eyeuald oATOOAI
‘ysTiSuyg puejsiopun
‘uone)sad uojo[3urs

e SuIA1IBd UQWOA

‘€08 :oz1s oidwres
"SIBQA

€1 pue 11 :dn-mofoq
L661

‘1¢ KeJN pue “L661
‘1 dy usamiaq
woq uaIp[IyD "Suoy
SuoH ur sanua)
esH PO pue
[BURIBIA 617 2U) JO
Aue 0} JSIA Terewsod

pooyp[Iyo-prar ut
(101ARYQQq TR100s01d)
juowdofoaap
[BUOT)OWD-[BIO0S 1M
Kouejur ur AJIAISN[OXQ
pue uoneInp
Surpaopsealq jo
SUOTIBIOOSSE QUIWEBX

0] Apnjs Teurpmi3uo|

SIBK ] ~

e WaJ)Se-J[as pue
swoqoid [euonowd
(Im SuIpaoy

JSBaIq JO SUOTJBIOOSSE
AU} QUIWIEX?

(sdye3s paun)

B LRCRELICE: QR

(euryD)

Kue 10y Surpoeoy IseaIq [ented Koans g-OHJ ‘O5e ‘xog S,JuaIed PISIARY ‘syjuowt ¢ JgH ISIY T8 PNINIOY 0] J1040D yuIg o T8 10 Yomy|

SJnsa4 U s1s6jpuv pajsnipy s210u212d110 Suipaafisvaiq 2218 2]duivs 241102(qoyusisaq (L1yunoo)
[puooUd-0120S Jo Jo juawamsvapy /dn-moqjof puv Suigas S20UL2f2Y
JUWDINSDI P ‘SO1IS11210DADYD
uonyvmdod

(QEANIINOD) T AT4V],

"Auo asn [euossed 104 "6T/SO/TT ¥ W0 'gNALBCR I MMM WOJ} 62°€YT"LYT'E6T Aq papeojumod



(panunuod)

"109JJ° asuodsai—asop

© JO QOUSPIAD J[NI Sem
QI9Y, "PojIsealq J9AU 2SOy}
ue) 9¢ 1-90°1 ‘ID %S6
‘0z’ 1 onea sppo juauodwod
Surajos wapqod ay) pue
PSTI=€TT 1D %S6 8E'T
onel sppo [eroos-[euostad
oy} Surssed jo sppo 1oy3y
Apueoyrugis pey pajsealq

JOAQ dIam OUM 3SOY]J,

-wmaedysod

Sypuow ¢ I8 (96 €EZ SAI0IS)
S[OAQ] [V.LS JySIy yiim
UdWOM UI PALINIJ0 A[UO
uoneIpaw SIyJ, ‘ANAIIOSLJe
ane3au uo Jurpadysealq
SYIUOW € JO 109JJ9 1021
ON ‘Syjuow ¢ Je padysealq
Jou pIp OyMm SOy} Uey)
(800°0=9 ‘ID %56 ‘$90°0-)
sqjuow 87 e 109)Je aAane3ou
Poonpal IIm PIJeIdoSSe
Sem UIM) UL YOIym ‘Syjuour
9 18 AJIAIISUSS [RUId)BW
I9US1y pamoys syjuouwr

€ Te poyIseaIq OoyMm SISO

Sqyuow ¢ 18 sniels
Suryows [euIgEW
pue ‘quowure)e
[euonjeONpa

[euIojeW ‘SSB[O [BIO0S
ployesnoy ‘smeis
JTWIOU0JA0TI0S
‘punoidyoeq
[eroRI/KIoTUY)O

‘a3e [eUIRIN

*a3e [euoneIsas

pue ‘smess

uol9[3urIs ysrom yug

syIuowr 9
pue ¢ Je juowerodwo)
juejul AIes

pue 3uIpasjisealq jo
SYeoM [e10) ‘syjuour
81 1B VLS ‘syjuout
€ e Surpeopisealq

0] sopninje pue
KITADISUSS [RUIDIRIN
‘awodul A[rwuey

pue ‘oSe TeurojEW

‘y3rom yIIq ‘xas juejuy

drreuuonsang)
sa3e)S pue sa3y

sqjuowr g
Je drreuuonsanf)
Joiaeyog
POOYpIIYD)
Ajreq ‘syjuowr

9 pue ¢ 1® J-OdI

‘sypuowr
92 4dd pue ‘syuouwt
9 494 ‘syiuowt

O< ‘syuowt 9—¢
squuowr ¢—1 ypuowr
[ 01 SYooM T oom
IS ‘sdnoi3qns uoaas
ur SuIpasjisealq

Jo uoneinQg
"PayIsealq I9AQ

pue 19a9u ‘sdnoi3 om],

‘Suipaopsealq
ou Jgd

‘3urpasjisearq Auy

.._umﬁ,ﬂﬁ 19ZIS oﬁmaﬁm
‘sgquouwr 6 “QHTBOZOE
"800T

‘0¢ aunf pue ‘/00g
‘1 I9QUIII(J UM
SYMIQ [[e papnjoul
yOIyM YD oy
WOIJ PIJIJ[AS dIom
6 11dy jo pus pue

g Joquaydeg usamieq
SYIUOW G Ud9(q JARY

pInom oym uaIp[IyD

71 ozis ojdweg
‘sypuowt QT :dn-moqoq
*SOSBASIP

[eua3uod Aue 10
‘Kunyewrard 9ySrom
uIq MO[ A[oWanx?
mompIm +00C

puB 00T UaaMm1dq
WI0q UaIp[iyD

“OIUI[D) SUIdOUO0D)
[I[eoH S USWOA Y}
J& JOJSQUILL) PUOIIS
Suunp pojnIdax
suoneordwod
OL139)SQO SNOLIAS
oYM YouoL]

Jo ysy3ug yeods ‘o3e

JO SIBIA Q[Z USWOA

syuout 6 1B (saniiqe
[eroos Teuosiad

pue ‘Surajos wajqoad
‘UONEOIUNWIWOD)
sogejueape
reyuswdoraaapoinou
)M PIJRIOOSSE

st Surpoopisealq
RYIYM

QuIuEeX? 03 1I0Y0d YuIg

K)AT)ISUQS

19y Aq pajerpawt

pue AjQIXuE  s1ayjow
oyl £q paroye

sem YUI[ SIY} JOYIoym
pue syjuowr g

Je (JoNnuod [NJI0J
pUB ‘UOISIOABIIXD
‘KIADOJJJe 2ATIESOU)
juowrerodwo)

JuBJUI PUB SYIUOW

€ Je 3urpaopisealq
U29M)2q UOTBIOOSSE
qY) QUIWEX?

0} Apnjs Teurpmisuo|

(pueaiy)
A A

pue AI0IDON

(epeUER))

vm.—.m 19 seuof

symsal W

sis€jpup paysnlpy

s210u212duU102
[PU01I0W-0100S fO
JUUIANSDI

Supaafisva.lq
Jo juawiaansvapy

2218 21dus
/dn-moqjof puv Suigas
‘§2118142J0DADYD
uonypdod

241302[qou3152(7

(L1gunoo)
S20UL2[2Y

(QINNIINOD) °[ AT4V],

"Auo asn [euossed 104 "6T/SO/TT ¥ W0 'gNALBCR I MMM WOJ} 62°€YT"LYT'E6T Aq papeojumod



(panunuod)

arreuuonsanQ) ur eydsoy (A1qeyyoos ‘ssansip (wopSury
‘sdnoid JoIAByeq JuBJUL AJUIdRIA Q1SOY 2y} ‘Assny) AyAnoe panun)
0M] U} UO9M]IAq SOOUIAJIP ‘opewl  1IRqUIOY puE MIRYD ‘syueyul g ‘199 WOIJ PAINIOAI dIoMm [e101ABYQq Qredwod gSeIeq
JUBOYIUSIS OU AIom Y], A1om syuounsnlpe oN Ananoe Aep-om],  :sdnoi3 amsodxe omf], sjuejur wie) Aoy 03 Apnis [eurpmisuo| PUe S[[OM.
*SuUOTUIUI pUL
sopmie SuIpaoysealq
‘uoneonpo
[ejuared ‘sojqerrea 997 71 :oz1s ojdweg
omydeiSowap 's1BaK ()] :dn-moqjoq
pUE OIWOUOII0IO0S -arreuuonsenb
(S00>4d ‘1D ‘(" 3uay ooy yig-1sod
%66 ¥S0'0—) Surpaopisealq ~UMOID ‘QOURIJUINDILD QUO ISBI[ Je PaUINIaI
M UONBIDOSSE peay ‘ysrom PUe ‘6661 ‘61 A (swopqoad
A1je3AU JuedYIUSIS YMIq “Xas) yuiq £AqQ owIp , SNd0 ul 19ad pue Te100s01d)
B SMOUS Syjuoul 7y Je J& SONSLI)ORIRYD Py o3e uaIp[Iy)),, © popuale juowdoroaop
JOTABYQ( [BI00SOI{ "SYooMm ‘(- A1aA1ep Jo odfy Jo s1eak (] pue 10 a1reuuonsonb Aanu3oouou
$ & poJIsealIq jou oIe oym ‘Koueugard Suump L e OJs ‘syuowt QUO ISBI[ Je pauINIaI S UIp[IYO
asoyy uey (S0°0>d ‘ID %S6 Sunjows pue [oyoore ¥ 18 UdIp[IyD IO peY PAYINIOAI pue SuIpasysealq
‘LL0°0—) € Teak ur swopqoid ‘Preay ‘e sroyjow [ooyosaig 'SYooMm 1 1B Pajisealq asoy ], 'S0661 A[He uoamioq drysuonerar (wopSury]
100d sso )M pajRIOOSSE “39) so[qerrea 10} o[BS Juared JoU ‘SYooMm § JB oY) UI BAIB UOAY o) 9JeI1IsoAUr panun)

ST SYoam § T8 SuIpasjsearq yuq pue Koueudalg IONNY PasIA9y  pojisealq :sdnoi3 omg, Q) ur uIoq UAIP[IYD 0} 11040d yuIg R eIog N
'688°¢1 :ozIs ojdureg
'S1BAA G'9 :dn-mofjoq
‘endsoy Ayursrewt
ayl 18 Avis wnredsod
Iroy) SuLmnp pof[oIud UQIP[IYo
QIom pue ‘pajisealq QuIes oy} wolj ejep
A[[eniur arom (101ARY2q TR100SO0Id
‘GZ sa100s 1e3dy pue swoaqoxd 1ood)
‘SyJuOW 9Z pue ‘g> 0} JuIu-G pey ‘yuiq QW09INO [RIOTABYQ
€2 ‘€> 494 ‘syiuowx 18 300G‘T 1589 1B pue 3uIpasjisealq
“JotARyaq [eroosoid ZIZ pue ‘71> 0} paySIom ‘/661-9661 U29M)aq UOTIBIOOSSE
pue swojqoid 19od pue 6< ‘6> 0192 ‘9> 01 €2 ur wid) je pue Ayieay Y} Jo saskeue
Surpaopsealq jo uonenp ‘> 10J Surpespisealq  wIoq sjueju] “(eydsoy [EUOTIBAIISQO
U99M1(q UONBIDOSSE uoneonpa Aue :[euoneAIdsqo 12d ouo) sowrpoLjod pue [ejuawLadxa jo
JuedyIUSIS A[[eonsnels [eared pue ‘uoneoo| 9ou 10 uonowolid poleI[yje pue snieqg sj[nsax oy} aredwos
OU :[BUOIIBAIISQO ‘PIAIISQO reorydes3oasd Surpasjisealq ur speadsoy Ajiuidjewt 0} dn-mof[[oJ pue [eL) (snrejog)

UOISIOA §/6]1

"0S :9z1s odwres
‘syeam 71 :dn-mofoq
N ‘e8puquie)

SJUBJUL PaJ-1SeaIq
GC pue 4 6T jo

QIoM SQOUQISJJIP OU L] YSIom YuMIq ‘Xas ‘93y Ods POAIROAI (LI] [€ Woij pajosfas oidwes 1)SN[O pazIwopuey  ‘Te 19 Iowrery
synsaL umpw sisppun paisnlpy sa10u212du10o Suipaafisvaiq 2218 21dus aa1102[qoudisay (£&13unoo)
[PU01I0U2-0100S fO Jo yuawamsvapy /dn-mogjof puv Suigas §20UL12[2Y
JUIWDANSDI ] ‘SO1S11210DADYD
uoyvndod

(@ENNIINOD) '] ATdV],

"Auo asn [euossed 104 "6T/SO/TT ¥ W0 'gNALBCR I MMM WOJ} 62°€YT"LYT'E6T Aq papeojumod



‘K10ju9AU] A391XUY J1RIT-IRIS ‘TV.LS ‘aareuuonsan() san[noyjiq pue
syiduans ‘Ods ‘eareuuonsan) Yiedy udned ‘OHJ (ApmiS juawdo[oAd pIiyD [euoneN ‘SADN Suipag) poxIw ‘JIA 1S9, 90udSI[[u] Joug ueuyney ‘[[-LIg3 Iean 0} uonuul ‘I, ‘oIreuuonsand)
JotABYQg JuejU] PasIAdY “Y-OdI ‘PoJ B[nuIo) ‘Jq ‘PojIsealq A[QAISN[OXd ‘JgH ‘[EAISIUI 90UAPYUOD ‘TD (IAISISOY Iyouag pliyd “YdD xopul ssew Apoq ‘TNg ‘ApmS 1oyoD ysuug 0L61 ‘0LSDd

‘pPapseaIq jou
asoyy ueyl (80°Q) wsrwundo
pue ‘(¢0°Q) ssauajqedaise
“(11°0) sseuuado
ur 10y3ry pue (L0°0-)
Krmsoy pue <(90'0-)
Kjarxue (9()'()—) WSIONoINAU
Ul SAI09S I9MO[ [IMm

pajeIoOSse sem Juipadpsearg

quowr [> pajisealq
asoy) 03 paredwod Go'Q>d
“(ID %S6 K9edUJo-J19S 8L0°0
puE SSOIISIP [BUOT)OWD
60°0—) 0LSD4 Ul usuwom
ur ureg-[fom [eor3ofoyoAsd
jnpe 10)39q Yim
PoIRIOOSSE AJUBOYIUSIS SBM
qjuowr [z Sulpasyisealg
‘qjuowl [> JOJ pajIsealq
asoyy 03 paredwod GO Q>d
(ID %56 0LSO4 €07 0— pue
SADN 190°0—) $HOY0d yroq
woJlj SIS ul jusunsnlpe
[eroosoyoAsd pooypiiyo
uo yuow [z SuIpesyIseaIq

JO 109JJ9 1011p JUBOYIUTIS

"UONBIDOSSE UB
103U0[ OU sem 1Y) ‘SYIUOW
81 1V "(00000>4 ‘ID
%S6 ‘ST°0—) sypuowr 9 jo
porad papuswwodar ay) I0J
(papsea1q Apueurwopald
pue A[QAISN[OX?) PajIsealq
. AlInJ,, U9aq aaey 03 A[YI[
SS9 AJuUBOYIUTIS dIoM
juowreradwa) 1noyJip 210w
M USIP[IYO ‘syjuow g 1y

“I9pIo
yuIq pue ‘Aqrurey
oY) Ul ualIpyIyd
Jo qunu ‘pooypliyd
Suunp swoour
ployasnoy ‘aSe pue
uoneonpa Jeurdlewl
uSrom yuIg “ooel
pue ‘uoneonp9 ‘a3e ‘XaS

‘ployesnoy
juored-om}
© UL SUIAI] pUe P[Iyo
Jo 1opio g -Ayred
pue ‘diysiouired
‘aoneonpa

‘93e [eUIAIRIN

‘syjuowt
9 T8 SuIpagjIsealq
pue ‘quoweradwo)

‘S[qerIeA
punoi3dyoeq syjuowr

{1 Snjels Supjowrs pue

‘uoneonp? ‘age ‘Aured
[eUISIRW pUE ‘QIed

A®p [eUIAIX? Ul UIdq
‘UOT}09S UBAILSIBD
Kq KI9AT[OP ‘JyStom
yuiq ‘o3e Teuonelsad
X9S JueRJUL SYJUOW XIS

-aAn0adsona

‘pajisealq

[00od JOU pue ‘SYIUOW <

wa A)[euosIod YTl ‘T1-6 679
[euoneuIU] ‘9—¢ ‘¢> IoJ pajisealq

Iy peuodoI-Jjos se poziiogere)

KoeoyJo-J[oS
pue AI0jusAU]
OSIB[RIA] WA
- :BUIRg-[oM
29[eoS JoIARYag
PIYD Tonny
0LSD9 'sepmH
juowsnlpy [e100g
ysnug SADN ‘sypuowt [> 10J
Juounsnipe pajisealq ‘ypuowt |2
pooyp[ry)  papsealq :sdnoi3 omJ,

-oAT)0adsomar

9[edS AN(IqRIO0S
pue AIAnoy

"LOOET

:9z1s o[dweg ‘sieak

#€—6¢ :dn-mofjoq

“Iedk [00yds

S661—7661 U

Suunp g[—/ sopeid

ur s9JelS paju()

U} Ul SJUQISI[OPE JO

ordwres aAnejuasaidax
A[reuoneN

"'S0T‘9 :azis opdwres
's1eak €¢ pue [
“SADN oy dn-mofjoq
0¢*L :oz1s ojdureg
‘s1eak ()¢ pue O
0LSOd 10J :dn-mo[[o]
"(8005°22)
JYSom Y)IIq [ewIou
PIM WIoq UaIpIIyy
‘0LSDd pue SADN
USNOoIy) JUSWIIIIONY

‘9P 0g :9zis ojdureg
‘sqjuowt g pue 9
:dn-moroq "AemioN
ur Jeak/sypiiq

001< yim (g 1dooxo)
srendsoy Ajrurayewr
[Te Ut 800C pue

6661 UaaMIDq yuIq
QABS Oym ULWOM [[V

3ureqg-om
pue (suorsuauwiIp
Ayreuosiod
aAy) Ayipeuosrad
Jnpe Yiim pajeroosse
SI SuIpaoyisealq
IOYIOYM QUIWEX

0} Apnis Teurpmisuo|

(sare1s
pamun)
¢ T2 32 unng

(Aoeoyye

-J[9S pue ssansIp

[euonowd) Suraq

-I1om [eor3ojoyoAsd

pooylnpe

pue juswjsnipe

[eroosoyoAsd

pooypIIyd

uo JuIpasyIsealq

JO 9[01 U} AUIWEXI

01 0LSO4 pPue SADN
S10YOD) yuIg omJ,

(wop3ury
payup)
o¢ T8 12 21qeD

syjuowt g1 pue
9 1e Surpesysealq
pue “(KiIqeroos
pue AiAnoe
‘K)reUONOW)
juawreredwe) JNOYJIP
U99M)9q UOTBIOOSSE
Y QUIWEXD

0} Apnis [eurpmisuo|

(AemIoN)

oz T8 30 [95RIN

symsal W

sis€jpup paysnlpy

‘Kyreuonowryg
sypuowr
Q1 2ireuuonsang)
SONISLIA)ORIRYD) ‘syjuow
juejul 9 J0J papsealq
) Jo oreasqns A[[ny 10U ‘syjuowr
AOYFI/Assny,, 9 10 pajisealq
wall-/ Syjuowr XIS AqInJ :sdnoi3 omf,
sa10u232dutod 3upaafisva.q
[PUO1I0U-0100S fO Jo juawamsvapy
JUUIANSDI

2218 21dus
/dn-mojjof puv suiyas
‘§211814210DADYD
uonyvmdod

241302[qou15a(q (L1gunoo)

S20UL2f2Y

(QEANILNOD) ' AT14V],

"Auo asn [euossed 104 "6T/SO/TT ¥ W0 'gNALBCR I MMM WOJ} 62°€YT"LYT'E6T Aq papeojumod



JeYMAWOS

QJBIOPOIA SOA SOA SOA SOX /reaqoun SOX SOA SOA ON SOX SOA SOA ¢ Te 10 unng
JBYMOUWOS
e M SOX SOX SOX SOX /rea[oun ON SOX SOX ON SOX SOX SOX o T8 19 2[qeD
JRYMIUIOS JBYMIUWOS JBYMIWOS 1BYMIWOS
QIRISPOIN SOA SOA /Tea[oun /Ted[oun) SOX SOA SOA SOA /Ieaqoun SOA /reaoun ON oz T8 12 [980IN
JBYMIUIOS JBYMIUIOS ozSoTARq
eIM oN SOA /Teaqoun OoN ON ON /Teaqoun oN SOX SOX oN ON Pue S[[oM
Suong SOX SOX SOA SOA SOX SOA SOX SOA SOX SOA SOA SAX 4 Te 10 elIOg
JBYMIWOS 1BYMIWOS
Suong SOA SOA SOA SOA Jreaqoun SOA SAA SOA SOX SOA SOA /reapdun) g e 10 Iouery
K1y
Suong SOX SOX SOA SOX SOX SOX SOX SOX SOX SOX SOX SOX U:wm KI0IDOIN
Suong SOA SAA SOA SOA SAX SOA SAA SOA SAX SOA SOA SOA 4 T8 10 seuof
QJRISPOIN SOA SOA SOA SOA SOX SOA SAA SOA SOX SOA SOA ON B LR CRA e
QJRIOPOIN SOA SOA SOA SOA SOX SOA SOA SOA ON SOA SOA SOA ¢ T8 10 Joms|
vz ¢ 19
ureqmo
Yeom SOX SOX SOA SOA SOX SOA ON ON ON ON ON ON -uozne| ad
1BYMIWOS JBYMIUIOS JBYMIWOS 1BYMIWOS
eIM SOA /Iea[oun /Teaqoun SOA SOX SOA ON SOA /Iea[oun) ON /reaoun ON (¢ T8 30 pury
JeYMOWOS JeYMOUWOS JeYMIUOS o TE 10
eIM SOA /reaoun SOA SOX /rea[oun SOX /reaqoun SOX ON ON SOX SOX Juimuing,
Sunp. (paysignd  ;uonuviaadiagui (P2SSNISIp JUONDIDOSSD JO  ; PaAaPISU0D ;24nsodxa (paanspaw  jysnoua 3uo)  jK]amwandop [ 212]dwiod ;sdnoad Juonpmdod $20U2A2f2Y
1pqo1H Suipunf 1p4240 suonvIUL] JUUIDUNSDIUL Suipunofuod o uoyvinp K12104M20D dn-mojjof paansvau dn-mojjof U22M12q [D12ua8
20 wayf :q way D wajy aayvuvnb 20wy 01 Su1p.1023D $2UL02INO :q wajy D wagy 10 wayf vpruas SjuasaLdas
awidosddp payu.ais D wWayf :q way D Way
p wagy :q wajy

UOISSNISIP f £1082)p)

§2u021N0 :§ £10321p)

aunsodxa :7 £10321p)

ssauaanpjuasaidal 1| £10321p)

SHIANLS d4dNTON] dHL 40 %HHA‘«DO TVOIDOTOAOHLAN ‘¢ 414V ],

"Auo asn [euossed 104 "6T/SO/TT ¥ W0 'gNALBCR I MMM WOJ} 62°€YT"LYT'E6T Aq papeojumod



Downloaded by 193.147.143.29 from www.liebertpub.com at 11/05/19. For personal use only.

-
o

Articles identified through Medline ( )
(n=2011), LILACS (#=221)and |+ Articles identified through a manual search (n =3)

PsycINFO (n = 1126) \_ )

4 Atticles discarded (n =3176) due to: N

TURNER ET AL.

.| - Did notinclude breastfeeding

Y

Records screened by title and abstract
(n=185)

- Specific psychiatric disorders as outcome

- Non cohort studies

- Experimental studies (animals)

- Other languages excluded in eligibility criteria

Y

Full texts assessed for eligibility
(n=23) :

' )
> Excluded (n=162)

. S

/ N\

Full texts excluded (» = 10) due to:

Y

synthesis

Articles included in qualitative
(n=13)

[ Inclusionj [ Eligibility ] [ Screening ] Identiﬁcation]

— | - Results did not differentiate cognitive and non-

cognitive competencies
- Measures only cognitive competencies
- Measures psychiatric disorders

FIG. 1. Flowchart outlining study selection.

competencies such as communication, problem solving, emo-
tional distress, soothability, negative affectivity, and extraver-
sion. In 3 studies, socio-emotional competencies were self-
assessed,”**3 while in 1122731323430 they were reported
by parents and 42°273%32 by teachers.

Breastfeeding

In the majority of studies,>*2?*!2%343 preastfeeding in-
formation was collected at the time of exposure, while in two
studies,”™* it was reported retrospectively. In Tumwine
et al.,*® analysis was not stratified by breastfeeding, instead,
as an intervention follow-up cohort, it compared a group that
had received breastfeeding promotion against a control
group. In Kramer et al.,?® two types of analysis were carried
out, first between an intervention (breastfeeding promotion)
and control group and second depending on actual breast-
feeding duration and intensity.

In respect of how exposure was categorized, over half of
the studies®*?7-30-3435 (54%) established 2 or 3 exposure
groups depending on exclusive breastfeeding, no breast-
feeding, or any/mixed feeding in a certain amount time, while
525:2631-33 of the 13 studies (38%) measured the duration of
breastfeeding in months.

Adjusted analysis

Adjustment to analysis was made to 12 of the 13 studies.
The most frequent covariates that were adjusted for were
maternal age, education, and occupation, and child birth
weight, gestational age, and sex. Wells and Davies*® was the

only study to not make any adjustment to the analysis. Only
two studies>'**? took into account maternal mental health as a
covariate.

Main results

Table 1 also shows the main results of each study after full
adjustment for covariates has been made. In four studies,
there was a statistically significant association between
breastfeeding and personal-social abilities and problem
solving,? less peer problems,?’ lower neuroticism, anxiety
and hostility with higher optimism, agreeableness, and
openness,” and lower negative affectivity.** Specifically,
in Jonas et al.,** the positive effect was mediated through
maternal sensitivity and only occurred in mothers with
higher anxiety levels. In Niegel et al.,*” the statistically
significant association found between breastfeeding and
lower difficult temperament at 6 months no longer existed at
18 months. A positive effect was also seen in Cable et al.*°
regarding childhood psychosocial adjustment and adulthood
psychological well-being, but only in females. In five stud-
jes, 2028313236 1 statistically significant association was
found between breastfeeding and socio-emotional competen-
cies. In counter position, breastfeeding was found to have a
negative impact on socio-emotional competencies in three
studies; in De Lauzon-Guillain et al.,24 breastfeeding was as-
sociated with lower extraversion and regulation and higher
negative affectivity, in Kwok et al.* the association was with
lower self-esteem, and finally, in Borra et al.,27 with less
prosocial behavior.
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Quality assessment

Details of the quality assessment of the 13 studies included
are given in Table 2. In this systematic review, sev-
en®>77393373¢ grudied a sample that was considered repre-
sentative of the general population, while in one studﬁy,26 this
was unclear. In the majority of the studies® 27373 (69%),
the exposed and unexposed groups were similar and recruited
from the same population, while in 10 studies,>> 3032733 the
follow-up was complete or of an acceptable rate with reasons
of loss explained. Regarding the exposure variable (breast-
feeding), this was measured accurately in less than half of the
studies,” 23324 put the vast majority>> 272" (84%) did
have a follow-up long enough for outcomes to occur. In nine
studies,25_27’29" 032235 the outcome was accurately measured,
and in eight,?*2527:29:31.32.34.35 gotential confounding was
considered. Eleven studies** 72173 stratified the analysis
according to the duration of breastfeeding, while only one
study?® did not use an appropriate quantitative measurement
of association. As for the discussion, 77% described all po-
tential limitations,2* 27393236 11 studies?393%3 (84%)
reported an overall interpretation of the results taking into
consideration relevant evidence, limitations, and possible
generalization, and in all, but one,?8 the source of funding
was published. A global rating was given to each study
based on the amount of weak ratings it had; a study was
considered strong if it had no weak ratings, moderate if it
had one, and weak if it had two or more weak ratings. Only
four studies had a strong global rating,”>*’* four had a
moderate rating,”’32’33’35 while five studies had a weak
global rating,?*28-30-31:36

Discussion

This systematic review evaluated the evidence relating
the patterns and duration of breastfeeding to offspring’s
socio-emotional development. Based on the estimates
from 13 studies included, a total of 625:27:29,30.33.34 ¢
the 13 studies described a positive association be-
tween breastfeeding (duration and intensity varied be-
tween studies) and social-emotional competences such as
less peer problems, lower neuroticism, anxiety and nega-
tive affectivity, and higher open and agreeableness. How-
ever, the quality rating of these studies varied substantially
from strong to weak.

A crucial factor that explains the heterogeneity of the
included studies is how socio-emotional competencies are
defined and which instruments are used to measure them as
this differs largely between the different studies. Multiple
definitions for socio-emotional competencies have been
proposed over the years, of which two have been more
prominent; McClelland in 1973 used the term as an alter-
native to those abilities that are measured through intelli-
gence tests. He defines socio-emotional competencies as a
combination of abilities that allow the realization of higher
functions.>’ Meanwhile, other authors such as Durand de-
fine socio-emotional competencies as a coordinated de-
ployment of resources and assets that help to maximize
development.®® There is a large variety of instruments that
can be used to measure different aspects of socio-emotional
competencies, which in turn makes a systematic review
of the evidence more difficult. Instruments used to mea-
sure temperament include the SDQ, the Child Behavioral

Questionnaire, the Rutter Scale, and Ages and Stages
Questionnaire. Meanwhile, instruments such as the Pro-
social Behavior Questionnaire focus more on social abili-
ties and The Big Five Inventory on personality traits.
Santos and Primi'> 2014 constructed an instrument spe-
cifically to measure socio-emotional competencies in
children of different school years and based this on previ-
ous instruments considered to be more suitable to evaluate
these competencies. Of all the instruments used in the
studies in this systematic review, only the SDQ was con-
sidered a suitable tool by Santos and Primi based on its
predictive power, feasibility, flexibility, and psychometric
properties. However, it was concluded that none of the
instruments available at that moment in time possessed the
ability to measure the wide spectrum of competencies that
was required.

There was also a large variation on the age of offspring’s
socio-emotional assessment, from 12 weeks to 34 years.
Rosenblum et al*” describe the different ages at which social
and emotional competencies develop. By 2 months, most
infants have developed social smiles and by 3 months, they
can transmit positive emotional expressions. Laughter de-
velops typically between 3 and 4 months and, by this time,
infants enjoy social interaction. Between 7 and 9 months,
infants clearly differentiate their primary caregiver and are
wary of strangers. They can also distinguish and understand
different emotional expressions. Between 18 and 21
months, there is an increase in self-awareness and emotions
associated with this such as embarrassment, pride, and
shyness.”® Taking these milestones into account, it is pos-
sible that depending on the age of assessment, the findings
of each study will vary. This should be taken into consid-
eration when interpreting results of those studies that mea-
sured socio-emotional competencies at or below the age of
18 months. For example, De Lauzon-Guillain et al.,>* which
found a negative association, evaluates 3-month-old in-
fants using the IBQ-R. This instrument includes an eval-
uation of fear of the unknown, which generally develops
at around 7 months, and laughter, which only begins at
around 3—4 months. The same situation occurs in Wells and
Davies,”®which found no statistically significant differences
of soothability, fussiness, and distress between formula-fed
and breastfed infants.

From 13 included articles in this review, only Jonas
et al.’* examined potential mechanisms underlying the
link between breastfeeding and children’s socio-emotional
competencies, examining maternal sensitivity as a media-
tor of this association. Numerous studies have provided
evidence of mediators for the association between breast-
feeding and a multitude of offspring outcomes, including
cognitive development.'** However, few have yet to ana-
lyze the relationship with emotional development.®*' Krol
et al.,8 2015a, studied 8-month-old infants to examine
whether and how the duration of exclusive breastfeeding
impacts neural processing of emotional signals. Their re-
sults showed that infants with a higher duration of EBF
(5 months or more) had an increased sensitivity to positive
emotional information. Krol et al.*' showed that 7-month-
old infants with the CC genotype of the CD38 gene (this
genotype results in lower endogenous oxytocin levels) had
more sensitivity to happy eyes when they had been ex-
posed to a longer duration of breastfeeding, thus proposing
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a role of breastfeeding on the development of emotional
sensitivity through an increase of exogenous oxytocin. In
addition, other hypothesized pathways that may explain a
beneficial socio-emotional development of EBF children
are related to nutritional properties of breast milk,** better
parenting practices, and infant attachment.** Future studies
should explore the potential mechanisms involved in socio-
emotional development of EBF children.

This systematic review poses a number of limitations,
including methodological issues related to the included
studies. First, of the two studies,30’33 in the review that
measured the exposure variable retrospectively, neither
one recognized this as a limitation, therefore not taking into
account a possible recall bias. Breastfeeding measurement
varied widely between studies, with some measuring in-
tensity (i.e., Jonas et al.), others duration (i.e., Sutin et al.),
and others both (i.e., Kwok et al.). Although the current
breastfeeding recommendations b;/ WHO confirm that in-
fants should be EBF for 6 months,” only 4 of the 13 studies
in this review measured the effect of EBF for 6 months
on socio-emotional development, of which 22529 found a
positive association and the other 22®*? found no associa-
tion. This means that, when assessing the remaining nine
studies,?*2728:3031:33736 oy plaining their results through
current guidelines is limited.

Less than half>>2832:34 (six studies, 46%) measured the
exposure variable accurately, that is, using objective and
prospective measures to define exposure, which made es-
tablishing a comparison between studies difficult.

In addition, only two of the studies in this review used
maternal mental health as a covariate.’'**> Extensive re-
search has shown the negative effects of poor maternal
mental health on adverse socio-emotional development of
children.**~*® Children from severe and chronic depressive
mothers were four times more likely to have peer rela-
tionship problems and lower prosocial behavior when
compared to those from mothers with low depressive
symptomatology.*’ A delay in emotional development also
occurred in children of mothers with low self-efficacy and
lower levels of optimism, as well as in those children who
experienced less interactive play with their mothers.*® These
findings could complement those of Jonas et al., which found
a significant association between breastfeeding at 3 months
and lower negative affectivity at 18 months mediated through
maternal sensitivity at 6 months only in those mothers with
higher anxiety levels.

Finally, there is no MeSH term for socio-emotional com-
petencies, which means that, although the search strategy was
extensive, it is possible that not all the available literature was
included in our research. The final sample was small, with
only 13 studies included in the review, which could limit the
results that were found.

The findings of this review are the result of a thorough,
systematic process reviewing a large number of articles.
A strength of this systematic review is the development of
a specifically designed quality assessment, which was
completed by two independent authors. During the initial
screening of the literature, studies that only measured psy-
chiatric problems such as offspring hyperactivity, anxiety,
and behavior problems were discarded with the aim of
avoiding a misconception between socio-emotional compe-
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tencies and psychiatric disorders. In addition, studies that
only published overall results for both cognitive abilities and
socio-emotional competencies were excluded as to avoid the
inclusion of the former in our findings. Finally, only lon-
gitudinal designed studies were considered with the aim
of establishing a proper causal inference of the proposed
association.

Conclusion

The vast benefits that breastfeeding has on health and
motor and cognitive development have been researched
and proven extensively. However, an association between
breastfeeding and noncognitive development has been
scarcely explored. This systematic review showed that al-
most half of the studies showed a positive association be-
tween breastfeeding and socio-emotional competencies;
however, there is a lack of strong evidence to confirm such
association. Further research into this issue is required, but
more importantly, there is a need for the improvement of
methodological rigor of such studies. Accurate breast-
feeding assessment, the use of proper instruments for socio-
emotional measurement, and unbiased analysis with in-
clusion of critical covariates such as maternal mental health
will enable a better understanding of the relationship be-
tween the exposure and the outcome of interest. Such re-
search could strengthen the evidence regarding the benefits
of breastfeeding on offspring development and provide
more subsidies to policy-makers for breastfeeding incen-
tive policies.
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